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CHUONGI1. DINH DUONG NGUOI - MOI
QUAN HE GIUA

LUONG THUC-THUC PHAM, NONG NGHIEP
VA SUC KHOE

I Pinh nghia vé dinh dudng nguoi

Dinh dudng la chirc nang ma cac ca thé sir dung thirc an dé duy tri su séng, nghia
1a thyc hién cac hoat dong song nhu: sinh trueéng, phat trién, van dong. Khoa hoc
Ve dinh dudng nghlen ciru moi quan hé gilra cac ca thé va thirc 4n, ché do an
udng, sinh 1y nudi dudng, bién doi bénh 1y... Thanh ngit “dinh dudng va strc khoé
cong dong” dung dé chi mdi quan h¢ gitra ché d6 4n udng va stc khoé hoic bénh
tat trong mot pham vi cong dong dan s6 xac dinh, véi muc dich dau tranh chong
cac bénh tat do an uéng khong dung cach. Trong khai luan vé dinh dudng, mbi
lién quan gitra dinh dudng v61 cac lanh vuc khac duoc thé hién:

Dinh dudng véi strc khoé

Dinh dudng vdi sy sinh truong va phat trién
Dinh dudng véi suy lao

Dinh dudng v&i mién dich

Dinh dudng véi vu sinh

II Vai nét vé sw phat trién ciia khoa hoc Dinh dwéng

Hypocrate-danh y thdi ¢6 dd néu 1én vai trd cua in udng trong viéc bao v¢ stc
khoé. Trong viéc su dung an uéng dé tri bénh, 6ng da viét: “thic an cho bénh
nhan phai 1a mot phuong tién dé diéu tri va trong phuong tién diéu tri phai c6 chat
dinh dudng” hodc “han ché va an thiéu chat bo rat nguy hiém d6i véi nhirng ngudi
méc bénh min tinh”.

Sidengai-nha y hoc nguoi Anh cho rang “dé nham muc dich diéu tri ciing nhu
phong bénh, trong nhiéu bénh chi can cho an nhitng khau phan an (diet) thich hop
va sdng mot doi séng ¢o to chirc hop 1y”.

A.L. Lavoisier 1a nguoi dau tién trong nhitng nam 1770-1777 da chimg minh thirc
an di vao co thé va suc vat s& bj dbt chay, st dung O,, gidi phong CO, va sinh
nhiét.

Nam 1783 cung véi Laplace va Réamur dd chimg minh trén thuc nghiém hé hip
12 mot dang d6t chay trong co thé va do ludng duoc luong oxy tiéu thu va luong
CO, thai ra ¢ nguoi khi lao dong, nghi ngoi va sau khi an. Nghién ctru cuia 6ng da
dit co so cho van dé tiéu hao ning lwong, gia tri sinh ning luong cta thuc phim
va cac nghién ctru vé chuyén hoa.



Giai doan thtr hai bit dau tir sy phat hién cac thanh phan co ban cua thuc pham, to
chitc va dich thé. Cong trinh cta nha bac hoc Puc J. Liebig vao giita thé ky XIX
va phat trién béi Voit, Rubner, Atwater va di chi ra réng thirc an chtra ba nhém
chit hitu co co ban: protein, carbohydrate, lipid va cac chat vo co 14 tro.

Tiép theo 1a thoi ky tim hiéu vai tro cua dam trong dinh dudng phat trién va phat
hién su khac nhau vé gié tri sinh hoc cua ching.

Cudi thé ky XIX va dau thé ky XX, cong trinh cua nha bac hoc Nga M. Lunin va
nhiéu nguoi khac cho biét thém mot s6 yéu té dinh dudng ma biy gid chua biét:
cac vitamin va phat hi¢n ra hang loat cac vitamin.

Tur cudi thé ky 19 tdi nay, nhitng cong trinh nghién ciru vé vai tro ctia cac axit amin
cac vitamin, cac acid béo khong no, cac vi lugng dinh dudng & pham vi té bao, to chirc
va toan co thé dd gop phan hinh thanh, phat trién va dua nganh dinh dudng 1én thanh
mdt mon hoc. Cung v6i nhitng nghién ciru vé bénh suy dinh dudng protein ning luong
ciia nhiéu tic gia nhu Gomez (1956), Jelliffe (1959), Welcome (1970), Waterlow
(1973). Nhitng nghién ctru vé thiéu vi chat nhu thiéu vitamin A va bénh kho mat (Bitot
1863, M. Collum 1913, Block 1920), thiéu mau thiéu sit, thiéu kém. Ngoai ra ciing c6
nhiéu nghién ctru giai thich méi quan hé nhan qua va cac chwong trinh can thiép &
cong dong.

Ngay nay di biét khoang 60 chit dinh dudng ma co thé ngudi cd thé st dung
duoc, trong d6 c6 khoang 40 chit co thé can thiét tuyét ddi: 8-10 acid amin, 1-2
duong don, 2-3 acid béo chua no, hon 13 nguyén té khoang va hon 15 sinh t4, va
ciing di c6 tuong d6i diy du co so khoa hoc cho san xuit, bao quan, ché bién,
dinh dudng tap thé va tiét ché.

III Khai niém vé cac chat dinh duong va thanh ph?\n lwong
thuc thyc pham

Céac chat dinh dudng 1a cac chét hitu co dugc hinh thanh va tich lily trong nhiing
bo phan nhat dinh cua co thé dong vat va thuc vat, n6 can thiét cho sy ton tai va
phat trién ctuia co thé nguoi va cac co thé dong vat khac.

Nam 1824, Prout (1785-1850) la thay thuc ngudi Anh dau tién di chia cac hop
chat hitu co thanh 3 nhom: protein, lipid va carbohydrate.

3.1Protein

Nam 1816, Magendie da ching minh cac thuc pham chira nito can thiét cho su
song-albumin. Nam 1838 nha hod hoc Ha Lan Mulden goi albumin la protein.

Nam 1839 su can béng nito da dugc Boussingault thyc hién ¢ Phap vi 6ng nhéan
thdy cac loai dong vat khong thé st dung truc tiép dang nito vO co hodc nito
khong khi ma phai an cac thue an chira cac hop chét ¢o nito ciia thuc vat va dong
vat dé duy tri su sdng.

Sau d6 mai dén thé ky 20, bang nhiéu cong trinh nghién ciru khac nhau ngudi ta
m&i phat hién ra protein cua co thé khong chi khac nhau vé thanh phén, trinh tu
cic acid amin ma con khac nhau ca vé cdu trac. Ciing chinh vi vAy ma né hoan
thanh cac chirc nang dic thi cho ting loai co thé.
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Trong tat ca cac té bao dong thuc vat, su phan chia bat dau tr nhan, nhan lai duoc
tao thanh tir hai hop chit c6 lién quan mat thiét v6i nhau 1a protein va acid
nucleic. Chinh vi thé ma cac qua trinh séng khong thé c6 duoc néu khong co
protein. No6i cu thé qué trinh dinh dudng khong thé tién hanh dugc néu khong c6
protein hodc thiéu ving mot trong cac acid amin khong thay thé.

Bénh thiéu protein da duogc ngudi Phap phat hién tor ndm 1929, goi tén la
bouffissure d’Annam, nguoi Anh phéat hién & Chau Phi ndm 1932 goi la
kwashiorkor. Sau d6 nhitng bénh suy dinh dudng do thiéu protein hoic cac acid
amin khong thay thé dugc phat hién vao nam 1959, Jelliffe ¢4 goi bénh suy dinh
dudng nang lugng, protein hay protein-energy-malnutrition (PEM). Day la loai
bénh con twong déi nhiéu ¢ cac nudc dang phat trién.

3.2 Lipid

Su x4c dinh hai cdu tir co ban c6 trong lipid 13 glycerin va acid béo 1a do cong cua
Chevreul, nguo1 Phap vao nam 1828. Nam 1845, Boussingault da chirng minh
dugc rang, trong co thé carbohydrate co thé chuyén thanh lipid. Vé gia tri dinh
dudng trong co thé nguoi:

Chat béo 1a ngudn gidu ning luong nhit so véi cac hop chat khic nhu
protein, carbohydrate.

Chat béo tham gia vao thanh phan nguyén sinh chat té bao

Bao vé cho cac co quan khoi bi chan dong va bao vé cho co thé khoi bi
lanh

Chat béo con 1a dung moi hoa tan rat tot cdc vitamin tan trong chét béo.
Ngay nay vai tro ciia chit béo trong dinh dudng ngudi dugce dic biét quan tdm khi
c6 nhitng nghién ctru chi ra md1 quan lién quan gitra s6 luwgng va chat luong cua
chat béo trong khau phan véi bénh tim mach.

3.3 Carbohydrate
La chat dinh dudng chil yéu trong khau phan an nguoi Viét Nam. Trong co thé
carbohydrate va cac dan xuat ctia chung hoan thanh cac nhiém vu sau:
Carbohydrate 13 ngudn ning luong cho moi hoat dong séng
Carbohydrate can thiét cho sy oxy hoa binh thudng cac chit béo va protein.
Khi thiéu carbohydrate thi sy oxy hod cac chat trén khong thé tién hanh dén cung.
Carbohydrate 12 ngudn dinh dudng du trit, ddng thoi tham gia vao cdu tao
céc protein phuc tap, mot sO enzyme va hooc mon.
Carbohydrate con dong vai tro bao vé co thé khoi bi nhiém trung, khoi bi
cac dgc t6 tham nhép, n6 tham gia vao qua trinh thuy thai va qué trinh phuc hoéi va
diéu hoa phan tng enzyme.

3.4 Chat khoang

Nam 1713 nguoi ta phat hién Fe trong mau, ndm 1812 phan lap dugc iode &
tyrosine cua tuyén giap trang. Tuy nhién vao sau ntra thé ky XIX, cic nha chin
nudi méi ching minh dugc sy can thiét ciia chat khoang trong khau phan, dic biét
1a khi co ché ciia toan bd qua trinh trao doi chat trong co thé ngudi duge 1am sang
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té thi nguoi ta cling chirng minh cac dac thu cua céc ion calci, phosphor, magne,
dong, coban, kém.. trong mdi khau ciing nhu trong toan bd qua trinh chuyén hoa
ctia co thé. Cac bénh thiéu mau dinh dudng hodc thiéu iode con kha pho bién &
cac nudc dang phat trién ngdy nay ciing khang dinh vai tro thiét yéu cua chét
khoang trong dinh dudng nguoi.

3.5Vitamin

Néu nhu Lind (1753) 14 ngudi dau tién phat hién vé vai tro cua thtc an ddi véi
bénh tat cé lién quan voi vitamin (tac dung cuia nudc chanh ddi véi bénh hoai
huyét) thi Nicolai Ivanovich Lunin 1a nguoi sang lap ra hoc thuyét vitamin. Tiép
d6 cac cong trinh cua Hopkin, Eijkman déu da chung minh vai tro thiét yéu cia
vitamin trong viéc chdng lai mot sd bénh tat, dac biét 1a viéc tach vitamin B, tir
cam gao cua Funk.

Cho dén nay nguoi ta da phat hién khoang 30 chét thudc vao nhom vitamin nhung
trong s6 nay chi c¢6 khoang 20 chit cé ¥ nghia tryc tiép d6i vai stc khoé va dinh
dudng nguoi.

3.6 Nuoc

Chiém ’khoéng 5,5-75% trong ll{ong co thé. Nudc st dung nhu vat li¢u xay dung
trong tat ca cac té bao cua co thé. M6 m& chira khoang 20% nudc, co chira khoang
75%, huyét tuong mau chira 90%. Nudc trong co thé dugc st dung nhu:

Cac dung moéi

Mot phan chét bbi tron

Chat gay phan tng hoa hoc

Chat gy diéu hoa nhiét do co thé

Chét duy tri hinh dang va cau trac co thé

Nudc phan bd trong va gitra té bao, trong cac co quan. Nude duge dua vao co thé
nho thyc pham, d6 uong va qua su trao doi chat. N6 duoc thai ra khoi co thé bang
nude tiéu, phan, md hoi va hd hip cua phoi.

3.7Chét xo

C6 nhiéu trong thanh té bao thuc vat, n6 co tac dung lam cho phan dao thai nhanh
ra khoi co thé, chéng duoc cac bénh tdo bon, viém rudt thira, tri.. Mot sé chat xo
hoa tan co6 tac dung lam ting chuyén hoa cholesterol, tranh duoc bénh xo vita
dong mach.

IV Moi quan h¢ giira dinh duwéng, lwrong thuc - thuc pham,
nong nghiép va sirc khoé
Qua trinh sinh ra, 16n 1én va ton tai cia méi ngudi khong thé tach roi sy an udng

hay la sy dinh dudng. Sy dinh dudng dugc quyét dinh boi ngudn luong thyc-thuc
pham do con ngudi tao ra. Nguon va nhiing dac tinh cua luong thyuc - thuc pham
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do nén san xuat nong nghiép chi phdi. Tat ca nhiing diéu trén da lién quan mat
thiét téi strc khoé ctia moi céa nhén va cua ca cong déng Strc khoe anh hudng truc
tiép dén toan bo hé thong san xuit nong nghiép, quyét dinh so luong, chit lugng
ctia nong san pham lam ra. Diéu d6 néi 1én rang cac yéu tb dinh dudng, luong
thuc-thye pham, nong nghiép va stc khoé c6 lién quan hitu co, gin bé nhau trong
mot hé théng chung.

3 con duong chinh ma thong qua nd c6 chinh sdch va chuong trinh ndong nghiép
anh hudng dén tinh trang dinh dudng strc khoé ctia moi ca nhan. D6 1a:

Sy tang thu nhip cta mdi ca nhan va ho gia dinh s& din dén viéc ting tiéu
dung thuc pham. Gié cd luong thuc-thuc phdm 6n dinh va c6 phan ha thap khi nén
nong nghié€p phat trién va c6 cac chinh sach thich hgp va ngugc lai.

Anh huéng téi sirc khoé va vé sinh méi truong & murc c4 nhan va cong
dong, diéu nay c6 thé lam tang hoac giam bénh tat.

Anh hudng t61 sy phan b6 thoi gian, dac biét 1a cuia cac ba me, do do co thé
lam tang hoac gidm thoi gian nudi dudng, chdm soc tré.

Thuec té dinh dudng cho thiy cin nim duoc nhu ciu dinh dudng dé tir d6 dya vao
kha nang san xuét noéng nghiép, tap tuc an uéng cua dia phuong ma tinh ra nhu
cu thuc pham Can cir vao nhu cau thuc pham dé dit ké hoach san xuit nong
nghiép can ddi gitta xuat khau va nhap khau c6 loi cho viéc dam bao cac nhu ciu
dinh dudng.

C6 thé biéu thi bang so ¢6 Hinh 1.1 va Hinh 1.2 nhu sau:

Va su phat trién cfla Dlel.{klm} nong
nghiép kém
vong xody trén dc

t l San xut nong

Glam kha nghiép thip kém
. nang lam viéc

™ Diéu kign
ng thap
- song t.
n
“ Thu nhép
Y thap

Thiéu dinh dudng I
\ Tiéu thurthuc
. pham thap

Hinh 1.1 Vong xody tron 6¢ nguy hiém dbi voi tinh trang san xuat nong nghiép
kém (Harper, 1984)



NONG Notiifip
LUONG THYC, THyC PrAM \ |
DINII DUONG VA SUC kiOE

Naeg nghitp, thye phim
. vl dinh duing
‘rkdl-ui-ndﬂl.m
Wﬁu

M&Mmm

N cAU'VA s DANH GIA
DINH DUONG {

Tiye philms vi che et dink

duing. Thige philm v che hhy
NONGNGHIGP \\ e i o 50

Hinh 1.2 So d6 biéu thi mdi lién quan giira nong nghiép, lwong thuc thuc pham va
dinh dudng (FAO, 1984)



CHUONGII CAUTRUC CO THE VA NHU
CAU DINH DUONG

I Céu triic co thé nguoi

1.1 Khai quat

Con ngudi tir khi so sinh dén luc trudng thanh, can ning ciia co thé ting 1én dén
20 lan. Dé c6 sy phat trién vé trong lwong nhu vay, co thé 1y cac nguyén liéu tir
thirc an, nudc uéng. Nhiéu thuc nghi¢m da chiing minh ché d6 an anh hudng dén
cdu trac co thé. Cu tric cta co thé thay dél theo ting nhom tudi (Bang 2.1) va
gioi tinh, gene va chung toc. Ngoai ra cac yéu t6 nhu dinh dudng va tap luyén, lao
dong thé lyc déu c6 anh hudng tdi cdu trac co thé.

Bang 2.1 An}l huong cua qua trinh tang truong, truong thanh va mirc d¢ beo phi
dén thanh phan cua co thé va mé khong chira chat béo (Garrow va cong sy, 2000)

Bao Tré Tré | Tré | Nguoi lon Tré | Nguoi
thai 20- | trudc du 1 (Nguoi suy béo
25tuan | khi | thang | tudi trudng dinh | phi

sanh thanh) dudng
Can nang (kg) 0,3 1,5 3,5 20 70 5 100
Nudc (%) 88 83 69 62 60 74 47
Protein (%) 9,5 11,5 12 14 17 14 13
Chat béo (%) 0,5 3,5 16 20 17 10 35
Phan con lai (%) 2 2 3 4 6 2 5
Trong luong 0,3 1,45 2,94 | 8,0 58 4.5 65
khong chura béo
(kg)
Nudce (%) 88 85 82 76 72 82 73
Protein (%) 9,4 11,9 14,4 | 18 21 15 21
Na (mmol/kg) 100 100 82 81 80 88 82
K (mmol/kg) 43 50 53 60 66 48 64
Ca (g/kg) 4,2 7,0 9,6 |14,5 22,4 9,0 20
Mg (g/kg) 0,18 0,24 0,26 | 3,5 0,5 0,25 0,5
P (g/kg) 3,0 3,8 5,6 19,0 12,0 5,0 12,0

1.2 Phwong phdp xdc dinh céu triic co thé

Str dung cac s6 do cau triic co thé dé xac dinh va danh gia tinh trang dinh dudng
da tro thanh mot trong nhirng phwong phap duoc ap dung rong rai, co y nghia thuc
tién cao trong nghién ctru dinh dudng va trong viéc theo ddi sirc khoé. O tré em,
ting can 1a mot biéu hién cua phat trién binh thuong va dinh dudng hop ly. O
ngudi trudng thanh qua 25 tudi cin ning thudng duy tri ¢ mic 6n dinh qua béo
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hay qua gdy déu khong c6 loi ddi véi strc khoe. Nguoi ta thiy rang tudi tho trung
binh ctia ngudi béo thap hon va ty 1& méic cic bénh tim mach cao hon ngudi binh
thuong. Co nhiéu cong thirc dé tinh tinh can ning "nén c6" hodc cac chi sé tuong
tmg. Chi s6 dugc st dung nhidu va dugc To chic Y té thé gidi (1985) khuyén
dung 1a chi sé khdi co thé BMI (Body Mass Index):

w

BM[ - F
Trong do:

W: Can nang tinh theo kg

H: Chiéu cao tinh theo mét

Theo khuyén nghi cua to chirc Y té ’thé gidi: chi s6 BMI ¢ nguoi binh thuong nén
vao khoang 18,5 — 24,99. C¢ thé thay su tuong Gng gitra chi€u cao va chi so6 BMI
6 Hinh 2.1.

HEIGHT WEIGHT
n ocm 4]
: 340 &
=128 az0 3
50 — Body Mass Index
300
‘l’_ ]aﬂ
280
1 138 260
s 240
55 - 140 290
200
H 145 190
+ 180
F 170
- 150 160
W 150
+ 158 ;
¥ 140
+ 160 130
65 1 165 120 3 58
L 110 50
100 45
175 g5 -
70 90 =
40
T 180 85 -
1L 185 L e
a5
75 =
75 190 70 I
195 5 -I.L 30
0 200 60 -
205 55 : 25
210 3
85 50 ~

Hinh 2.1 Bang x4c dinh BMI theo chiéu cao va can ning (http://btc.montana.edu)

II Nhu cau dinh duéng

Nhu cau dinh dudng vira la nhu cau cp bach hang ngay cua doi séng, vira 1a nhu
cau thiéng liéng bao ton, nhu ciu co ban dam bao sy phat trién binh thudng thé
luc va tri lgyc cuia con nguodi, vira dam bdo strc khoé, kha nang hoc tap sang tao,
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stc lao dong san Xuat, su phat trién cua x4 hoi. Nhu cau dinh dudng g6m hai
phan: nhu cau ning luong va nhu ciu cc chit dinh dudng. Pé xac dinh nhu ciu
ning luong, theo td chirc Y Té thé gioi, can biét cac nhu cdu cho chuyén hoa co
ban va cho cac hoat dong thé luc khac trong ngay.

II1 Nhu ciu ning hrong Nghién ctru vé nhu ciu ning
lwrong 13 mot nganh ciia khoa dinh duéng nhim tim hiéu
anh hwong ciia cac yéu té6 khac nhau téi cwong df ciia cac
qua trinh chuyén hoa vit chat trong cac diéu kién sinh 1y.

Co thé nguoi can ning lugng dé cung cip cho cac hoat dong sau:
Cac qué trinh chuyén hoa
Hoat dong cua co
Gitr can bang nhiét cua co thé

Nang luong cho hoat dong cua ndo, cac mo than kinh.

3.1 Hinh thai nang lwgng
Trong hé thong sinh hoc, c6 rat nhiéu dang ning luong:
Nang lugng buc xa
Nang lugng hoé hoc
Nang lugng co hoc
Nang lugng dién
Nang lugng nhiét

Dong vat va thyc vat khong loai trir kha nang tuan theo dinh luat thu nhét nhiét
dong hoc, rang nang lugng khong thé tu sinh ra va mat di ma no chi thay do6i gitra
cac dang khac nhau. Tuy nhién khac v61 dong vat, thuc vat co thé sir dung ngudn
nang luong birc xa dé tong hop cac phén tr phirc tap nhu carbohydrate, protein,
chat béo, trong khi ngudn ning luong cia dong vat dya chu yéu vao ngudn nang
luong hoa hoc cua thuc vat thong qua ngudn thyc pham (Hinh 2.2). Nang luong
hoa hoc dugc st dung nhu nang luong cua hoat dong co (nhu sy co co), niang
luong dién (nhu duy tri gradient cua ion qua mang) va nang lugng hoa hoc (tong
hop cac hop chat phan tir luong 16n). Tuy nhién, sy chuyén hod ning lugng thuc
pham khong phai 1a mot qua trinh hiéu qua hoan toan, khoang 75% ning lugng
thyc pham c6 thé bi hao phi nhu 1a ngudn nhiét trong qua trinh chuyén hoa. Ning
luong sinh ra s€ 1a nguén duy tri nhiét do co thé trong diéu kién khi hau thong
thuong, dic biét néu co thé duogc cach nhiét tot béng y phuc.

3.2 Don vi nang lwgng

Pon vi ning lugng theo hé SI 1a joule (J), 1a nang luong dugc st dung khi 1
kilogram (kg) di chuyén qua mot metre (m) bang lyc 1 Newton (N). Tuy nhién gia
tri 1 joule 1a rat bé khi thé hién don vi ning luong, do d6 trong hau hét khai niém
trong dinh dudng, don vi kJ (= 10’ J) hodic MJ (= 10°J) dugc st dung phd bién.
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bPon vi nang lugng con duogc thé hién bé“mg calorie, dugc xac dinh 1a nang lugng
can thiét dé dua 1 g nudc tir 14,5°C ting 1én 15,5°C. Trong ung dung thuc té cua
dinh dudng hoc, thuong lay 1000 calo tirc 1 kilo calo (Kcal) 1am don vi str dung
pho bién. C6 thé chuyén hoa giita Kcal va kJ nhu sau:

1 Kcal =4,184 kJ; 1 kJ = 0,239 Kcal hay 4,2 kJ = 1 Kcal.

N | /
. /o
b e
\__ ~ =y,
S R ; _,"""’.

luong
mal trod

Khoéng phuc hdi 7/
/ Pit lién

Nhién li¢u
Déu khi, than d4, khi gas Dét trong trot
—— .
" N e b ca ok J
| ~ Phén bon, cay cay -
! e Van chuyén —'—\H
whe
Vit nudi

Bao gbi - ! AR | 3, -

Van chuyén \ﬂ% @

Lam lanh - e — &(

Na? n}r(mg Gia stic, ciru, lon, gia cAm

Phé liéu

k Ché bién, 1am lanh l W
> Carbohydrates

w Lipids
Protein
Protein .

0, \F
ATP (nédng lugng hoa hoc)
A

\ Lam viéc

3 CO,, H;0, nhiét lugng

Hinh 2.2 Ngudn ning luong tir mit troi dén con ngudi
(http://en.wikipedia.org/wiki)
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3.3 Niing lwong thue pham

Ning lugng hoa hoc ciia thuc phadm c6 thé xac dinh bang bom calori (Hinh 2.3).
Nang lugng do dugc bang cach nay goi 1a nang lugng tho (Gross energy) cua thuc
pham, va no biéu thi tong ning luong hoa hoc cua thyc pham.

Nhi¢tké  Canh khudy B phan danh lira Nguon nang lugng chu yéu can cho co
: thé duoc bit ngudn tir carbohydrate
(duong), lipid (m&) va protein (dam), 3
chat dinh dudng nay qua oxy hoa trong
co thé déu c6 thé san sinh ra ning
luong, dugc goi chung la chat dinh
dudng sinh nhiét hodc ngu6n nhiét. Gia
. tri sinh ning luong cua thwyc pham la
Mau chtra
trong cbe nang luong hod hoc cua carbohydrate,
lipid, protein va rugu chuyén sang nhiét
khi bi d6t chdy. Lugng nhiét thai ra do
bang bom calorie.

Moi trudng

H,0 chtra oxi

Hinh 2.3 Bom calorie
(http://wps.prenhall.com)

Cdc nho dung thic an dugc dat trong khéi hinh try bang thép. Phia trén co day
dién nho dé dong dién chay qua. Péng chit bom va cho oxy vao vo1 ap suat cao.
Pat bom vao thung nudc co thanh 1am bing chéit cach nhiét tét. Khi ndi dong
dién, thuc pham bat lira. Lugng nhiét thai ra do bang ting nhiét ctia nudc trong
thung. Khi d6t & bom calorie:

1g carbohydrate cho 4,1 Kcal (16,74 kJ) = glucose 3,9 Kcal

1g lipid cho 9,1 Kcal (37,66 kJ)

lg protein cho 5,65 Kcal (23,64 kJ)

lg rugu ethylic cho 7,1 Kcal (gan st dung rugu 100 mg/kg can nang/gio)

Ca 3 loai chét dinh dudng sinh nhiét qua oxy hoa trong co thé déu sinh ra nang
luong, va ca 3 loai déu c6 thé chuyen hodn dugc cho nhau trong qua trinh chuyen
hoa, nhung khong thé thay thé nhau hoan toan, trong cic bita dn hop 1y can phai
¢ su phan bo theo mot ty 1¢ thoa dang. Tuy nhién khong phai hau hét nang luong
nay hién hitu trong co thé ngudi vi hai 1y do:

Sy tiéu hoa khong hoan toan (ngudi khoé manh dn hdn hop hap thu khoang
99% carbohydrate, 95% lipid va 92% protein).

Qua trinh @6t chay cac dinh dudng khong hoan toan (nhat 1 dam)

- Uré va cac san pham chira nito khac ra theo dudng nuée tiéu chira khoang
1,25 Kcal cho 1g protein.

- Acid hitu co, cac san pham thoai hoa carbohydrate va lipid (vai g/ngay).
Bang 2.2 cho biét ning luong thai ra cia céc c}lét dinh dudng chinh dugc tinh
toan boi Atwater. Gia tri Kcal/g dugce goi la h¢ s6 Atwater va tuong doi dung cho
phan 16n cac ché d§ an udng thuong gap trur khi chira qua nhiéu chat khong tiéu
hoa
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Bang 2.2 Ning lwong chuyén hoa ciia cac chit dinh duéng chinh (Southgate
va Durnin, 1970)

Chat dinh Nang Phe‘inl Nang Mat theo Nang Heé s
dudng | luong tho | tram hap luong nudc tiéu lugng Atwater
(kJ/g) thu tiéu hoa (kJ/g) ctrluyén (Kcal/g)
(kJ/g) hoé (kJ/g)
Tinh bot 17,5 99 17,3 - 17,3 4
Glucose 15,6 99 15,4 - 15,4 4
Chat béo 39,1 95 37,1 - 37,1 9
Protein 22,9 92 21,1 5,2 15,9 4
Ruou 29.8 100 29.8 Vét 29.8 7

3.4 Tiéu hao nang lwgng

Mtrc ning lugng ma co thé hdp thu dugc can phai da dé tiéu hao. Sy hép thu va
tiéu hao nang lugng & nguoi 16n khoé manh vé co ban la can bang, dugc thé hién
chu yéu & muc co dinh twong do61 vé trong lugng co thé.

3.4.1 Chuyén hoa co ban (CHCB)

CHCB 1a ning luong can thiét dé duy tri sy séng con ngudi trong diéu kién nhin
doi, hoan toan nghi ngoi va nhiét d¢0 moéi truong thich hop. B chinh 1a nang
lugng téi thiéu dé duy tri cac chic phan sinh 1y co ban nhu: tuan hoan, ho hap,
hoat dong cac tuyén noi tiét, duy tri than nhiét...

Cac yéu t6 anh huong dén CHCB:
Tinh trang hé thong than kinh trung wong

Cuong d6 hoat dong cac he théng ndi tiét va men (chtcc phan mot sd hé
thong noi tlet lam ting CHCB (tuyén giap trang), trong khi hoat dong mot sb
tuyén noi tiét khac 1am giam CHCB (tuyén yén).

Tudi va giéi (¢ phu nir thuong thap hon nam gioi 5 - 10%, CHCB cua tré
em thuong cao hon nguoi lon tudi, tudi cang nhé CHCB cang cao. O ngudi dung
tudi va gia, CHCB thap dan).

Trong trudng hop nhin d6i hay thiéu in, CHCB giam. Tinh trang thiéu an
nang kéo dai, CHCB giam t6i 50%.

Trong nhitng truong hop can thiét, nguoi ta do CHCB. Pon gian nhét 1a cach tinh
CHCB bang 1 Kcal cho 1 Kg cén ning trong mot gid. Tuy nhién CHCB con phu
thudc vao nhiéu yéu t6 khac. Hop 1y hon 14 tinh toan CHCB theo tiét dién da. Tiét
dién da phu thudc chiéu cao va can nang co thé tinh toan theo cong thirc don gian
sau:
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S =0,0087 (W + H)-0,26
Trong d6:  S: tiét dién da (m?)
W: trong luong co thé (kg)
H: chiéu cao (cm)

Tiét dién da con duoc tinh theo toan dd tinh dién tich da (Hinh 2.3). Tt toan dd
tinh dién tich da, c6 thé tinh dugc chuyén hoa co ban ciia mot nguoi theo Bang
2.3

Bang 2.3 Chuyén ho4 co ban tinh theo kcal/m” dién tich da/gid (Hoang Tich Minh
va Ha Huy Khoi, 1977)

Tubi Nam Nir Tudi Nam Nir
6 53 50,5 16 44,0 38,5
7 52 49,5 17 43,5 37,5
8 51 48,0 18 42,5 37,0
9 50 46,5 19 42,0 37,0
10 49 45,5 20 - 30 39,5 37,0
11 48,5 44,5 30 - 40 39,5 36,5
12 47,5 43,0 40 - 50 38,5 35,5
13 47,0 42,0 50 - 60 37,5 35,0
14 46,0 41,0 60 - 70 36,5 31,0
15 45,0 39,5 70 - 80 35,5 33,5

Ngoai ra nguoi ta con co thé tinh CHCB theo nhiéu phwong phéap khac. Bang 2.4
bicu thi cach tinh chuyén hod co ban dua vao can nang.

Bang 2.4 Cong thirc tinh CHCB dua theo can nang (Ha Huy Khoi, 1996)

Nhom tudi Chuyén hoa co ban (kcal/ngay)
Nam Nam N
0-3 60,9 W — 54 61,0 W - 51
3-10 22,7 W + 495 22,5 W + 499
10 - 18 17,5 W + 651 12,2 W + 746

18 - 30 153 W + 679 14,7 W + 496
30 - 60 11,6 W + 879 8,7 W + 829
Trén 60 13,5 W + 487 10,5 W + 596
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Hinh 2.3. Toan dd tinh dién tich da (Tver and Russell, 1989)
3.4.2 Hoat dong thé lwc

Ngoai chuyén hoa co ban ra, hoat dong thé lyc 13 nhéan t6 chi yéu nhat anh huéng
dén su tiéu hao ning luong cua co thé. Trong hoat dong thé luc, trong luong cua
co thé ngudi 1a mot loai phu tai. Hoat dong cia co thé doi hoi co bap va cac to
chitc khac sinh cong. Qué trinh nay, ngoai viéc tiéu hao co ning ra, té bao va cac
co quan to chtc ¢o lién quan khi hop thanh nhiéu chat mang ning lwong nhu
protein, lipid, glycogen.. ciing doi hoi tiéu hao niang lugng. Hoat dong co bap
cang manh va thoi gian hoat dong cang nhiéu thi ning luong tiéu hao cang 16n.
Trinh d¢ quen viéc cua lao dong chan tay ciing anh hudng dén muc tiéu hao ning
luong. Phuong phap do chinh xac mirc ti€u hao nang lugng la tuong dbi phuc tap,
va chi c6 thé ding vao nghién ctru khoa hoc. Phuong phap tuong dbi don gian 1a
dung “phuong phap quan sat sinh hoat” dwgc biéu thi bang tiéu hao ning luong
cho cac hoat dong thé luc & Bang 2.5.
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Bang 2.5 Tiéu hao nang lugng tinh theo Kcal/kg can ndng/gid cua nguoi trudng
thanh khi thyc hién céc hoat dong khac nhau va nghi ngoi (Hoang Tich Minh va
Ha Huy Khoi, 1977)

Loai lao dong Nang lugng ti€u hao | Nang lugng tiéu
ngoai CHCB hao gdp ca CHCB
(Kcal/kg/gio) (Kcal/kg/gio)
Nam nghi ngoi 0,10 1,10
Ngdi yén 0,43 1,43
Poc to 0,50 1,50
Dung thoai mai 0,50 1,50
May tay 0,50 1,50
Ngu 0,57 1,57
Dung nghiém 0,63 1,63
Pan bang que dan 0,66 1,66
Hat 0,74 1,74
An com 0,84 1,84
May may 0,95 1,95
Nghe giang, ghi bai 0,96 1,96
Déanh méy chit nhanh 1,00 2,00
Ui quan 4o (ban i 2,5 kg) 1,06 2,06
Rtra chén dia 1,06 2,06
Quét nha (138 dong tac/phut) 1,41 2,41
Boc bia dong gay sach 1,43 2,43
Bai tap thé duc nhe 1,43 2,43
Khau giay 1,57 2,57
Dao choi thong tha (4km/gio) 1,86 2,86
Rén luyén thé luc kha ning 3,14 4,14
Tho moc, co khi 2,43 3,43
Di kha nhanh (6 km/gio) 3,28 4,28
Tho da 4,71 5,71
Lao dong nang 5,43 6,43
Chat cay 5,43 6,43
Boi 6,14 7,14
Chay (gan 8,5 km/gio) 7,14 8,14
Lao dong rat ning 7,57 8,57
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3.4.3 Do niang luwgng tiéu hao

a. Phuong phap do nang lwgng truc tiép
Phuong phap do ning lugng truc tiép gdm qua trinh do ludong ning luong tiéu hao
o giai doan nhat dinh béng cach do lugng nhiét mat di tir co thé nguoi. Vé mit
nguyén ly, day 1a phuong phap do don gian, va sé luong phong dugc thiét ké xay
dung cho qua trinh do cho con nguoi phai dugc bdo v¢ tranh su méat nhiét.

Dung cu do ciia Atwater c6 phong nho dé ngudi c6 thé ¢ lau trong vai ngay, co
givong nam va xe dap tai chd dé theo ddi cac dong tac lao dong. Thic dn va chat
thai ra qua 16 nho. Thanh ngoai cach nhiét tot, luong nhiét do co thé phat ra s€ do
nude chay theo cic dng chung quanh hép thu. Dua vao nhiét d6 cua nude tdng 1én
s& tinh dugc luong nhiét thai ra. Mot hé thong luan chuyén khong khi khép kin
dam bao d¢ thoang khi cua phong. Khong khi trong phong di qua cac binh chura
nude chat hip phu CO,, sau d6 O, dugc ting cudng dé duy tri n6 6 murc do binh
thuong. Nguyén ly cia may do nay don gian nhung thiét ké va su dung rat kho
khin va tén kém vé thyc hanh. Nhuoc diém caa phuong phap do tryc tiép 1a chi
c6 thé thuc hién trong vong vai gio hodc hon, do ky thuat gia dinh rang khéng co
su ting hodc giam nhiét do cua co thé nguoi trong thoi gian do ning lugng.

b. Phuwong phap do ning lwong gidn tiép
Phuong phap nay dua vao su oxy hoa thyuc pham trong co thé ngudi, oxy dugc tiéu thy
va CO, duogc sinh ra. Diéu nay dugc thé hién tir phuong trinh hoa hoc lugng phép dién
ta sy oxy hoa 1 mol glucose:

C6H1206 + 6 02 — 6 C02 + 6 HQO + nhlét
(180 g) (6x22,41) (6x2241)  (6x18¢) (2,78 MJ)

Ning luong tod ra tir sy oxy hoa 1 g glucose 1a 15,4 kJ (2780/180) va do d6 modi lit
oxy tiéu thu twong dwong voi lugng nhiét sinh ra la 20,7 kJ (2780/6 x 22,4). Vi vay
néu sb luong oxygen tiéu thu co thé duoc do luong thi co the tinh todn dugc lugng
nhiét sinh ra. Cac phuong trinh twong tu cé thé dugc viét cho qua trinh oxy hoa
protein, chit béo va alcohol, duoc biéu dién & Bang 2.6, cho thiy ning luong tiéu hao
cho 1 lit oxy str dung 1a 19,8, 19,3 va 20,4, tuong Ung.

Thuong s6 ho hap RQ cho mdi chat dinh dudng dugc thé hién dong thoi ¢ Béng 2.6,
xac dinh ty 1¢ thé tich cua CO, sinh ra va thé tich O, str dung cho qua trinh oxy hoa s6
lugng cac chat dinh dudng dac biét.

Bang 2.6 Gia tri oxy hod cua céac chat dinh dudng chinh (Brockway, 1987)

Chat dinh | O, tiéuthy | CO,sinhra RQ" Ning Ning
dudng (I/g) (I/g) lugng sinh | lugng sinh
ra (kJ/g) | ra(kl/10,)
Tinh bt 0,829 0,8324 0,994 17,49 21,10
Glucose 0,746 0,742 0,995 15,44 20,70
Chat béo 1,975 1,402 0,710 39,12 19,81
Protein 0,962 0,775 0,806 18,52 19,25
Ruou 1,429 0,966 0,663 29,75 20,40
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+ RO: Thwong sé hé hap

Ning luong tiéu hao c6 thé xac dinh chinh xac tir qué trinh oxy hoa hén hop cac chét
dinh dudng, Luong CO, sinh ra can duoc do va sy danh gia hodc can thiét do luong
uré tao thanh (tir su bai tiét nito theo duong tiét niéu). Cong thic phd bién st dung
tinh toan niang luong tiéu hao ctia ngudi dugc phat trién boi Weir (1949) (Cong thirc
6.1):

EE (kJ) = 16,489 VCO, (1) + 4,628 VCO, (1) — 9,079 N (g) (6.1)
Trong d6 VCO, va VCO, 1a thé tich clia O, tiéu thu va thé tich CO, sinh ra, twong mg
va N la lugng bai tiét theo duong ti€t niéu. Neéu luong nito bai tiét ra theo duong tiet
niéu khong do duogc thi cong thure twong tu (cong thire 6.2) c6 thé dugce st dung:
EE (kJ)=16.318 VO, (1) + 4.602 VCO, (1) (6.2)
Trong d6:  EE (Energy Expenditure): nang lugng tiéu hao

VO, va VCO; 14 thé tich O, tiéu thy va thé tich CO; sinh ra.

N 14 luong nito bai tiét theo nude ticu

Cac cong thie tinh twong tu cling duoc phat trién boi nhiéu tac gia khac, véi su khac
biét nho tir qué trinh tiéu thu cac chéat dinh dudng khac nhau nhu carbohydrate hoic
protein hay lipid.. Sy khac biét nay din dén sy khac biét trong cach tinh toan tiéu hao
nang luong trong khoang nhé hon 3% duéi cac diéu kién ché d6 an udng thong thudng
(Brockway 1987).

Dé tinh toan sb lwong carbohydrate, protein va lipid bi oxyhoa, cac gia tri thé hién ¢
Bang 2.6 va gid dinh 6,25g protein chtra 1 g nito c6 thé su dung dé thiét 1ap cong thuc

sau:
Oxy hoa carbohydrate (g) =4,707 VCO, (1) — 3,340 VO, (1) — 2,714 N (g)
Oxy hoa chat béo (g) =1,786 VCO, (1) — 1,778 VO, (1) — 2,021 N (g)
Oxy hoa protein (g) =6,25N(g)

Thiét bi do niing lwong gian tiép:

Thiét bi str dung do nang lugng tiéu hao
bang phuong phap gian tiép co thé thay
dbi tir thiét bj don gian duoc thiét ké hoat
dong trong diéu kién diéu khién tir xa cho
t5i phong thiét ké cho nguoi phire tap hon.

Hé théng don gian nhat 1a dung k¥ thuat
tai Douglas. V61 ky thuat nay, cho phép
do lugng oxy su dung trong thoi gian tir 5
dén 15 phat. Lugng khong khi tho ra dugce
s . A A tach dua vao mdt tai nho va mau khong
Hinh 2.4 Tui Douglas dé do chuyén :
y o ous YN Kkhi nay duoc dua di phan tich (Hinh 2.4)

hod nang lugng (http://www.nu.ac.za)

3.4.4 Nhu cdu ning lwong ca ngay

Hai phuong phap c6 thé dugc sir dung dé tinh toan nhu cau ning luong ca ngay:
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a) Nhu cdu niang lugng cua nguoi truong thanh dwa vao chuyén hod co ban
(CHCB) va dugc tinh theo h¢ s6 thudc loai lao dong dugc thé hién & Bang 2.7.

Bang 2.7 Hé s6 nhu cdu ning luong ca ngdy ciia ngudi trudng thanh tir CHCB

Loai lao dong Nam Nir
Lao dong nhe 1,55 1,56
Lao dong vura 1,78 1,61
Lao dong nang 2,10 1,82

Nhu cau nang luong ctia nhém lao dong nam lira tudi 18 - 30, can ning trung binh
55kg, loai lao dong nang dugc tinh nhu sau:

Theo Bang 2.7
CHCB = (15,3 x 55) + 679 = 1520,5 Kcal
Nhu cau niang lugng ca ngay dugc tinh theo Bang 2.7
1520 x 2,10 =3193,05 Kcal
b) Nhu ciu ning lugng ca ngay dua vao cach tinh gdp: bao gdm
+ Nhu cau ning lugng cho chuyén hoé co ban
+ Nhu cau nang luong cho tdc dung dong lyc dac hi¢u cua thuc an

+ Nhu cau nang lugng cho hoat dong thé luc

3.5 Lwong cung cip ning lwong

Viéc quy dinh lugng cung cip ning lugng chu yéu 1 13y cuong do lao dong thé
luc lam co sé. Doi voi tré em, thanh thiéu nién, phy nir mang thai, phy nt nuodi
con.. thi phai dam bao lugng cung cap ndng lwong ma nhu cdu sinh 1y can thiét
cho qud trinh sinh truéng va phat trién.

3.5.1 Cwong do lao dong

Lao ddng cwe nhe: cong viéc ngdi 1am 1a chinh, nhu cong viéc vin phong, cong
viéc lap dat va stra chita may thu thanh, dong ho.. c6 kém theo cdc hoat dong van
thé nghiép du nao do..

Lao dfng nhe: Cong viéc ding hodc di lai it nhu nhan vién ban hang, thao tac
trong phong thi nghiém, gido vién giang bai..

Lao ddng vira: nhu hoat dong thudng ngay cua hoc sinh, 14i xe co dong, lip mac
dién, cat got gia cong kim loai..

Lao d(’jpg nang: lao dong nong nghiép phi co gidi, luyén thép, nhdy mua, van
dong thé duc..
Lao dong cwe ning: nhu cac loai boc vac, chit gb, khai thac khoang san va dap
da.. phi co gioi.

3.5.2 Tinh trang sinh ly
Tré em va thanh thiéu nién trong thoi ky sinh truong phat trién, ghiéu cao, can
nang va lugng lao dong tang 1én turng ngay, vi vay lugng cung cap nang lugng
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cling tang 1én tuong Ung, nham dap Gng nhu cdu vé sinh trudng va phat trién cia
ching. Luong cung cap nang luong tang thém cho nguoi me dang nudi con la muc
ning luong dung dé bu dap cho viéc tiét sira.

3.5.3 Khi hiu va voc dang

Do ¢6 su cai thién vé diéu kién dn mic va &, ma thuong khi hau anh hudong khong
16n dén nhu cau ning lugng cia co thé. Chi c6 trong diéu kién khi hau néng birc
hodc gia lanh twong d6i lau thi doi héi phai co sy diéu chinh thich dang (Béing
2.8). Nhirng nguoi co voc dang khac nhau, ty 18 chuyén hoa co ban ciing khac
nhau nén khi hoat dong can ting hoic giam luong ti€u hao nang luong mot cach
tuong Ung. Pé tranh béo phi hodc qua giy, phai diéu chinh hop 1y cho can ning
va chiéu cao dat duoc muc chuan.

Bang 2.8 Nhu cau nang luong cia nguoi 16n theo nhiét do trung binh hang nim & can
nang va tudi (Hoang Tich Minh & Ha Huy Khoi, 1977)

Nhiét dg trung binh Phan trdm cua Kcal/ngay
hang nam (°C) chuan Nam NG
(%)

-5 104,5 3344 2404
0 103,0 3296 2369
5 101,5 3248 2335
10 100,0 3200 2300
15 97,5 3120 2243
20 95,0 3040 2185
25 92,5 2960 2128
30 90,0 2880 2070

IV Can bing ning lwong

Trong qué trinh trao dbi chit, sy can bing ning lugng theo sau dinh ludt nhiét
dong luc hoc, dé xac dinh réng dudi nhitng diéu kién ly twong, nang luong lam
viéc bang v6i niang luong san sinh ra. Pay 1a ndi dung cua luat du trit ning lugng.
Khi can bang ning luong dugc hoan toan thi khdi luong khong thay d6i. Khi
ngudn ning luong vuot qua niang luong tiéu dung thi ning luong dugc du trir
trong co thé dudi dang m& va 1am ting trong lwong. Khi nguon ning luong thuc
pham it hon nhu cdu ning lugng tiéu dung thi s& ddn dén tinh trang giam trong
lwong co thé. Trong khau phan in, khi ning lwong nhan vao thip hon ning lugng
st dung thi su khac biét dugc thanh lap bﬁng cach dét chay cac chit m& trong co
thé va co sy mat trong luong can bang vai sy trao d6i chat béo.
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Khi tinh toan can bang ning luong, ning luong thu nhin vao dé dang xac dinh
bang cach do tong so6 calori trong thuc pham ti€u hoa. Nang luong dung hét hoac
tiéu phi thuong kho xac dinh chinh xéc.

Can bang ning luong = ning luong nhin vao - ning luong san sinh (su sinh
nhiét).

- Nang lugng nhén vao = . nang luong thyc pham
. nhiét trao doi
. nhiét mo1 trudng

- Nang luong san sinh = . nang luong tir su bai tiét

N = W N =

. nhiét mat mat ra moéi truong xung quanh

V Du trir nang lwong

Co thé gém ba ngubn dy trir nang luong chinh, trong do dy trir chu yéu 1a lipid
nam trong céac to chirc md. Binh thuong lipid chiém khoang 10% trong lrgng nam
va 25% o ntr. Chét béo du trir chu yéu nhiéu nhét dudi da va trong cac 6 bung.
Trong cac t6 chirc, chit béo du trir van thuong c6 céac trao ddi hoa hoc. Khi déi co
thé stir dung khoang 150 g/md/ngay, lugng du trit ¢6 thé du trong khoang 40 ngay.
Luong carbohydrate duy trir dudi dang glycogen ¢ gan va co chi khoang 100 - 200
g. Phan du trir chi du cho co thé sir dung trong 1 ngay. Trong co thé c6 ‘khoang
300 g dam ¢ dang du trit co dong. Chung tap trung chu yéu & bao tuong té bao va
& gan. Dy trit ndy c6 thé dung hét trong 4 - 6 ngdy. Sau d6 dam cua cac t chirc bi
phan huy.

VI Cac bai toan vé trao doi vat chat

6.1Co thé @6t carbohydrate
CeH 1,06 + 60, — 5 6CO,l + 6H,0
180 gr glucose khi bi d6t s& dung hét (6 x 22,4 1it) = 134.4 lit Oxy = VCO,

Vco2
Vo

=1

Thuong s6 ho hap =

1 lit oxy ddt duogc 1,231 g carbohydrate va tao ra 5,047 Kcal nhié¢t luong
Mot thanh nién nam nghi 15 phat da hap thu 3 lit Oxy va thai 3 lit khi CO,,
S6 oxy sir dung mot gio 13 : 3 x 4 = 12 lit.

S6 ning luong di dung 13 : 12 x 5,047 Kcal = 60,56 Kcal

O trang thai nghi ngoi, mdi ngay co thé can: 60,56 x 24 = 1453 Kcal
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6.2 Co thé ot lipid

CisH360, + 26 0 — 18 COZT + 18 H,0O
Thuong s6 ho hip = (18/26) =

1 g carbohydrate d6t chay can 0,83 lit oxy

1 g lipid d6t chay can 2,03 lit oxy

1 lit oxy dung dot lipid s& tao ra 4,74 Kcal

* Bai tdp: Mot co thé nhin déi kéo dai da hap thu trong 15 phat mot lugng oxy
1a 3,164 lit va dao thai 2,215 lit khi carbonic. Hoi co thé nay st dung ngudn du
trir nao va trong 24 gio da chi phi bao nhi€u nang lugng?

2,215
Giai: Tinh hé s6 ho hdp = ---------- = 0,7
3,164
(St dung lugng md du trir)
Luogng oxy st dung 24 gid dugc tinh 1a : 3,164 x 24 x 4 = 303,75 lit,
Néu chi d6t lipid thi oxy nay sinh duoc : 303,75 x 4,74 = 1440 Kcal

6.3Co thé dung niing hrong tir ngudn protein

Tir s carbon (C) thai ra phdi, luong oxy phai cé dé tao ra khi carbonic (CO,) nhu
sau:

- Luong khi carbonic tao ra : 77,52 lit
- Luong oxy can : 96,70 lit
77,52
Thuong s6 ho hip 14 = ----—--—- =0,8
96,7
Cach tinh don gidn
Bang 2.9 Quan h¢ gitra thuong s6 ho hip va % calo thudc carbohydrate hay lipid

Thuong s6 hd hap Mai lit oxy sé& S6 % calo S6 % calo thudc
(CO,/0y) sinh ra (Kcal) thudc lipid
carbohydrate
0,70 4,88 0,0 98.9
0,75 4,739 15,6 84,4
0,80 4,801 33,4 66,6
0,85 4,862 50,7 49,3
0,90 4,924 67,5 32,5
0,95 4,985 84,0 16,0
1,00 5,047 100,0 0,0
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Bai tdp: Mot co thé mdi gio hap thu trung binh 15 lit oxy, thai ra 13,5 lit khi CO,
1) Hoi: trong gid d6, co thé dd st dung bao nhiéu ning luong?
Gidi: Tinh thuong s6 ho hip = 13,5/15 = 0,90

Tra Bang 2.9, biét 1 lit oxy s& tao ra 4,924 Kcal, vay trong mot gid co thé nay da
“dot” lugng thuc an c6 73,86 Kcal nang luong,

2) Hoi: trong s6 ning luong ké trén, carbohydrate dong gbp bao nhiéu?
Gidi: Carbohydrate dong gép 67,5%, tuc la (73,86 x 67,5)/100 = 49,86 Kcal
Phan con lai 1a cua lipid = 24 Kcal

VII An ninh thwe pham

7.1 Dinh nghia
- C6 du lwong thue thuc pham (availability)
- C6 lwong thyc & moi noi, moi luc véi gia ca on dinh (stability)
- C6 kha ning tiép can thuc pham, cé thu nhap, c6 tién dé mua thuc pham
(accessibility).

Theo cong déng Chau Au, an ninh thuc pham khi ving bong nan d6i va nan suy
dinh dudng.

7.2 Yéu cau
- Thyc pham phai dam bao du sé luong
- Can d6i vé mat chat luong

- Khong 14 ngudn gay bénh

7.3 Cin chu y d6i véi cac loai thwe pham

Protein dong vat c6 du 8 acid amin thay thé & ty 1€ can ddi hodc ¢6 du 1 hoic
nhiéu acid amin. Protein thyuc vat thuong thiéu mot hodc nhiéu acid amin can thiét
hoidc c6 du nhung & ty 1& khong can d6i. Do d6 can in cac moén an hdn hop nhiéu
loai thuc phém. Thit 1a protein dong vat dugc su dung phé bién, co gid tri dinh
dudng cao, nhung khong nén an nhiéu nhét 1a khi an khong cé rau. Pbi véi thit
rang, nuong do c¢6 udp duong nén lam vo hi¢u hoa lysine do phan tmg Maillard
gan lysine vo1 carbohydrate thanh hop chét kho phan huy boi men ti€u hoa.
Lysine 1 yéu t6 can thiét cho qua trinh phat trién, do vay khong nén cho tré an
cac mon thit nuong, rang kho..

Thit heo c6 kha nang nhiém giun X04n (thit heo gao), thit éch nhai thuong hay bi
san nén phai in chin. Trong da, phi tang cua tring cdc co6 chira chit doc
buphotoxin gdy chét nguoi. Thit bi hu hong co histamin (gdy di ung) hoic
ptomain gy ngd doc cé thé chét nguoi.

22



Ca c¢6 ham lugng protein cao, chat luong tot, d& tiéu hod, an go1 ca séng khong
nhitng bi ngd doc do vi khuan, nhiém doc san 14 gan ma con bi thiéu vitamin B,
do cd song c6 men thiaminase 1a men phan hay thiamin (B,).
Toém, luon, cua cd nhiéu calci va yéu té vi luong dong, selenium. Cua dong rang
an bo do carbonate calci dé ti€éu hoa hap thu hon phosphate calci cua xuong.
Trimg 1a loai thuc phém b dudng nhung khong nén an trang song vi long tre“'mg
trimg chira avidin rat doc (co thé pha huy bang cach danh bong 1én). Trimg co the
nh1em ky sinh trung hodc vi sinh vat gay bénh. Trung vit 1on chira nhiéu noi tiét
t6 kich thich chuyén hoa co thé ngudi an.
Sita 1a loai thirc an toan dién, chi thiéu vitamin C va sat. Ddi v6i tré em, sita me 1a
tot nhat. Stta cac loai dong vat khac tuy protein nhi€u hon nhung chtra nhi¢u
betalactoglobulin, mdt loai protein c6 phan tir lugng cao, la d61 vo1i tré em, co thé
gdy di ing (chdy mau rudt, cham, hen..). S&ra bot tdch bo chura nhiéu lactose, tré
em c6 thé hap thu dé dang do c6 men lactase.
Ngil cbe: trong cac loai ngil cdc, chat luong protein cta gao 1a tot hon ca vi ty 1¢
cac acid amin tuong doi can doi, sau do 1a bot mi va bap. Ngii coc n61 chung déu
thiéu lysine va methionin, bap con thiéu ca tryptophan. Cac chit dinh dudng quy
déu co & 16p ngoai cung ctia hat gao va trong mam hat.
Pau c¢6 ham lugng protein cao, chira nhiéu lysine hd trg tot cho ngii céc. Cha y
loai dau nanh va dau phong, me vura giau protein vua giau lipid.
Rau qua:

- 12 ngudn vitamin

- 12 ngudn chat khoang

- 1a ngudn khang sinh thyc vat

- ngudn tinh dau huong liéu kich thich dn ngon miéng

- ngudn chat chét chong oxy hoa (antioxydant) chong lai cac gbc tu do pha
hoai cdc mang té bao gay réi loan chuyén hoa, gdy ung thu.

- ngudn chit xo phong tao bén, quét sach cac chat doc va cholesterol thira
ra khoi ong tiéu hoa.
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CHUONG IIL. PROTEIN

I Mé dau

Protein dong vai tro dic biét di quan trong ddi véi strc khoé con nguoi. Nho 6 chat
ddng vi phéng xa, dén nay nguoi ta di xac dinh 1a mot nira chat protein cua co thé
dugc d6i mdi trong vong 80 ngay. Mot nira protein & gan, 0 mau nhanh d6i méi trong
vong 10 ngay. Trong mét doi nguoi, chat protein c6 thé d6i méi t6i 200 lan. Thong
qua nhimg hau qua tryc tiép va gian tiép, suy dinh dudng do thiéu protein 13 nguyén
nhan cha yéu cia tinh trang sirc kho¢ kem. Tinh trang thiéu protein thuong di kém
theo thiéu nang luong va cac yéu t6 dinh dudng khac & cac mirc d6 khac nhau.

Suy dinh dudng do thiéu protein va niang luong c6 thé gip bat ky ¢ lra tudi ndo nhung
hay gip nhét & thoi ky sau thoi ba. Ngoai anh hudng t6i tbe d6 16n, thiéu protein nhe
hay trung binh lam cho tré dic biét nhay cam véi dudng ho hip va dudng rudt. Nhiéu
nghién ctru con cho thay thiéu protein trong hai nim dau cua cudc doi khong nhing
dua toi tinh trang bé nho & tudi trudng thanh ma con lam cham phat trién tri tug.

Thleu protein con anh huéng rd rét to1 phu nit c6 thai va cho con bu. Nguoi ta thay co
moi lién quan giita ché do an thiéu cua ngudi me voi tinh trang dé non hay thiéu can
clia tré so sinh. Do bai tiét sita nhu cau cua ngudi me tang 1én rat nhiéu. khi an thiéu
dam protein trong co thé me bi st dung dé san xuét sita. Nhiéu nha khoa hoc cho ré“mg
suy dinh dudng do thiéu protein 1a mot trong nhitng van dé strc khoé hang dau va cip
thiét trong thoi dai hién nay.

II Cu triic va tinh chat Iy hoa hoc co ban ciia protein

2.1 Ciu tric

Cac thanh tuu nghién ctru vé protein cho thay trong phan tir protein ngoai cac nguyén
t6 carbon, hydro, oxy gidng nhu glucid, lipid thi con c6 mdt cac nguyén t6 nito va luu
huynh. Mot s6 phan tir protein con chira cac nguyén t6 khac nhu phosphor, sit, kém,
ddng.. Cac nguyén t6 ké trén co trong phan tir protein theo mot ty 1 xac dinh (Bang
3.1).

Bang 3.1 Ty 1& cac nguyén t6 cha yéu trong protein (Lé Dodn Dién va Vii Thi Thu,
1996)

Céc nguyén to Ty 18 (%)
C 50,6 — 54,5
H 6,5—17,3
0 21,5-23,5
N 15,0-17,6
S 03-1,5
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Chung tham gia cdu tao nén phén tir acid amin, trong co thé sinh vat thuong gip dang
acid a- amin.
Cong thire tong quat:
R— (llH — COOH
NH,
Co thé nguoi chi c6 thé dong hoa dugc acid o-amin ¢ trong protein va thirc an thuc
vat, cac dang 3 va y khong dugc co thé dong hod va hap thu.

Acid amin 13 mit xich co ban tao nén phan tir protein, chung duoc lién két voi nhau
bang lién két peptid (— CO — NH—). Co thé thyc vat c6 thé tong hop dugc tat ca cac
acid amin tir cic hop chit vo co ¢6 chira nito, nhung & ngudi va dong vat thi khong thé
téng hop duoc, cac acid amin déu léy tur thyuc vat; nguoc lai chi co thé téng hop mat sb
acid amin tir nhiing hop chat hiru co khac va duoc tién hanh & gan nhd enzyme
aminotransferase ma nhom ngoai la phosphopyridoxal. Cac a-cetoacid dugc tao thanh
trong qué trinh chuyén ho4 trung gian glucid nhu acid pyruvic, dugc tao thanh trong
chu trinh Krebs nhu acid a-cetoglutaric, acid oxaloacetic déu chju sy amin hoa bang
cach khtr dé tao thanh cac acid amin.

Tu acid pyruvic s€ tao dugc alanin
acid oxaloacetic s€ tao duoc acid aspartic
acid a-cetoglutaric s€ tao dugc acid glutamic
Cac phan tur acid amin nay trung hop voi nhau thong qua lién ké'theptid dé tao thanh
cac polypeptid. Trong phan tir protein c6 thé c6 mdt hay nhiéu chuoi polypeptid.
2.2 Thanh phan ho4 hoc
Protein dugc phan thanh hai loai:

- Protein don gian: trong thanh phan chi chia acid amin. Vi du prolamin,
albumin, globulin..

- Protein phtrc tap: ngoai acid amin ra, trong phén tir ctia ching con chtra cac
hop chat khac nhu acid nucleic, glucid, lipid (Bang 3.2)..

Bang 3.2 Cac protein phuc tap (L€ Doan Dién va Vii Thi Thu, 1996)

Protein phuc tap Nhom ngoai

Nucleoproteid

Ribosome ARN
Lipoproteid

Lipoproteid ctia huyét thanh Phospholipid cholesteroid, lipid trung tinh
Glicoproteid

y-globulin Hexosamin, Galactose

Orozomocaid cua huyét thanh Galactose, Manose, N-acetyl galactosamine
Phosphoproteid

Casein (sira) Nhom phosphate
Hemoproteid
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Hemoglobin Protoporphyrin Fe

III Thanh phan va ham lwgng protein trong cac nong san
pham chinh (ngudn cung cap protein trong thuc pham)

Thirc an cung cap cho nguoi gébm hai nhém 16n: ngudn thirc dn dong vat (thit, ca,
tring, sira..), ngudn thirc an thuc vat (gao, khoai tay, banh mi, mot s6 loai rau, déu
dd..). Cac thirc dn c6 nguodn gdc dong vat co chira ham lugng protein nhiéu hon thirc
an thyc vat (Bang 3.3). Ham lugng protein c6 trong thirc an thuong dugc biéu hién
bang sd phan trdm nang luong ma protein cua thirc an cung cap. Ché d6 dinh dudng
t6t 1a ché do trong d6 protein cung cap khoang 10 - 15% ning luong. Vi thé nguoi ta
da phan loai thyc pham dua vao gia tri ning luong cua protein cé trong thuc pham
(Bang 3.4).

Bang 3.3. Ham lugng protein trong mot s6 loai thuc phém quan trong (Norton va cOng
su, 1978)

Tén thirc an Ham luong protein Tén thirc an Ham luong
(%) protein (%)

Gao nép 8,2 Chubi tiéu 1,5
Gao té 7,6 bu du 1,0
Khoai lang 0,8 Cam 1,9
Khoai tay 2,0 Téo 0,8
Ngo 8,0-10,0 Thit heo 18-22
Ké 12 Thit bo 21
Banh my 7,8 - 8,0 Thit ga 20
bau Ha lan 21,6 Gan bo 22
bau nanh 36,8 Gan heo 19,8
bau xanh 22,0 Ca 17-20
DPau phong 24,3 Tring ga toan phan 13- 14,8
Me¢ 20,1 Stra me 1,2-1,5
Pau cb ve 22,1 Stra bo tuoi 3,5-3,9
Carbt 1,0-1,5
Xup lo 2,0-25
Xu hao 2,0-2,8
Rau muéng 2,6-32
Rau ngét 4,7-5,3
Can tay 3,0-3,7
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Bang 3.4 Su phan loai thyc pham duwa vao gia tri ning luong cua protein (Lé Dodn
Dién va Vi Thi Thu, 1996)

Phan loai Nguén thirc 4n chira protein Ty I¢ nang luong cua protein %

Nghéo Bot san 3,3
Dua hiu 4,0
Khoai lang 4.4
Khoai so 6,8

bu Khoai tay 7,6
Gao 8,0
Ngb 10,4
Ké 11,6
Bot mi tring 13,2

Tot Dau phong 13,8
Stra bo (3.5% mo) 21,6
bau Ha lan 25,6
Thit bo 38,4
bau nanh 45,2
Cacomo 45,6
Ca kho 61,6

IV Vai tro va chirc nang cua protein trong dinh duéng

Thuét ngit protein c6 xuat xu tir tiéng Hy Lap ¢ ‘protos” nghia la trudc nhit, quan trong
nhat Protein 1a thanh phan co ban cua vat chat séng, no tham gia vao thanh phan cua
mdi mot té bao va la yéu t6 tao hinh chinh. Qua trinh song la su thoai hoa va tan tao
thudong xuyén cua protein.

4.1 Protein 1a thanh phan nguyén sinh chat té bao

(3 nguyén sinh chat té bao khong ngimg xay ra qua trinh thoai hoa protein cung voi sy
tong hop protein tur thirc an. Protein ciing la thanh phan quan trong cta nhan té bao va
cac chit giira t& bao. Mot sd protein dac hiéu co vai tro quan trong do su tham gia cua
ching vao hoat dong cic men, nodi td, khang thé va cac hop chat khac. Vi du globin
tham gia vao thanh phan huyét sic t6, miosin va actin dam bao qua trinh co co, y-
globulin tham gia vao su tao thanh rodopsin ctia véng mac mat, chat nay giup cho qua
trinh cdm thy anh sang dugc binh thuong.
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4.2 Protein can thiét cho s chuyén hoa binh thwong ciia cac chat dinh
dwdng khac

Moi qua trinh chuyén ho4 cua glucid, lipid, acid nucleic, vitamin va chat khoang déu
can ¢ sy XUc tac cua cac enzyme ma ban chat hoa hoc cua enzyme la protein. Cac qua
trinh chuyén hoa cia cac chat du 1a phén giai hay tong hop déu can mot ngudn ning
lwong 16n, mot phan ning luong dang ké do protein cung cip.

Cac qua trinh chuyén hoa cta cac chit déu lién quan mat thiét voi qué trinh chuyén
hod protein, noi cach khac moi qua trinh chuyén hoa trong co thé déu lién quan véi
nhau, c6 thé thay ¢ so d6 Hinh 3.1.

Threonine
Serine o 5, 10-Methylenetetrahydrofolate
\"Qk\"‘t\\
ot Tyrosine < Phenylalanine
Tryplophan > Alanine Glycine l""'”f””'"'
Cysteine Minor .I -y sl
pathwery Iryptophan
Acetoacetate o )
Pyruvate Tyrosine <—— Phenylalanine
// Isoleucine
. : . Leucine
Asparagine » Aspartate Acetyl CoA « i
Lysine
. Tryptophan
Glucose «—— Phosphoenolpyruvate 2
! = OSPROENOIPYTUVALE «———— 'nyu|oacetate —7 Threonine
4
i 2 . Citric {
Phenylalanine —— Tyrosine 5 :
. — Fumarate acid
Aspartate g e
1 cycie Arginine
= Glutamine
i o-Ketoglutarate < Glutamate < RS
f Histidine
2 Proline
Fumarate s Succinyl CoA <« -)
Gl Isoleucine Key:
lucose T :
Methionine Glucogenic
Valine .
Threonine Ketogenic

Hinh 3.1 Qua4 trinh chuyén ho4 cua chudi amino acid (http://cwx.prenhall.com)

Glucid qua qua trinh duong phan sé€ tao thanh acid pyruvic (CH;CO.COOH). Ttr acid
pyruvic khi bi khtr carboxyl hod bang cich oxy hoa, véi su tham gia cta enzyme
pyruvate decarboxylase thi san pham thu duogc cua qua trinh nay 1a acetyl CoA. Acetyl
CoA 12 nguyén liéu dé tong hop nén céac acid béo no va chwra no trong chét béo.

Puong huéng bién d6i thir hai ciia acetyl CoA 1a di vao chu trinh Krebs. Trong qua
trinh bién ddi cua chu trinh Krebs thi ngoai nang lugng duoc tao thanh dudi dang cac
nucleotide khir (NADH,, FADH,), CO, va H,O, con tao ra hang loat cac san phém
trung gian, trong do qua trong hon ca l1a a-Ketoglutarate, oxaloacetate, fumarate. Day
1a cac ketoacid, néu ching bi amin hod bang cach khir hodc amin ho4 truc tiép thi s&
tao thanh céac acid amin. Céc acid amin thuong gap trong truong hop nay la alanine,
acid aspartic va acid glutamic. Tir cac acid amin ban diu nay bang duong hudng
chuyén amin hoa véi ketoacid véi sy tham gia ctia enzyme aminotranferase s& tao
thanh hang loat cac acid amin khac-nguyén liéu dé tong hop protein.

4.3 Protein tham gia vao cin bing niing lwong ciia co thé
Protein 12 ngudn ning luong quan trong cho co thé, cung cap khoang 10 - 15% ning
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lwong cua khiu phan. Cac acid amin khong tham gia vao tong hop protein hodc duoc
phan giai tu protein, tr cdc doan peptid nho enzyme carboxy peptidase hay amino
peptidase ctia rudt non s& bi khir amin hoa bang cach oxy hoa, két qua tao thanh nhom
—NH, va a-cetoacid.

Nhom amin phén 16m duoc tao thanh uré qua chu trinh ormithin, con mot phﬁn ton tai
dudi dang amoniac. Céc o-cetoacid tiép tuc bi bién d6i theo duong hudng B oxy hoa
dé tao thanh acetyl CoA va ning luong, acetyl CoA lai tiép tuc di vao chu trinh Krebs
dé tao ra CO,, H,0, ning luong va cac san pham trung gian. Nhu vay cac acid amin
bién d6i theo dudng hudng khir amin hod s& cho ngudn ning lugng 16n. Céc acid amin
cling co6 the bi khur carboxyl hoa dé tao thanh cac amin hay diamin. C4c amin nay lai bi
oxy hoa tiép tuc dé tao thanh NHs, H,O, aldehyde tuong ung, dong thoi giai phong
nguon nang luong dang ké. Nhu vay khi thiéu glucid, lipid thi mot phan protein thura
c6 thé chuyen hoa thanh glucid hay acid beo dé tham gia vao qua trinh ddt chay va
cung cip nang luong. Khi dét chdy trong co thé, 1 g protein cho 4 Kcal.

4.4 Protein diéu hoa chuyén ho nwéc va can bang kiém toan trong co thé

Protein dong vai tro nhu cht dém, giir cho pH mau 6n dinh do kha ning lién két véi
H" va OH". Cac hoat dong cua co thé rat nhay cam véi su thay d6i pH mau, vi vy vai
tro duy tri can bang pH 14 rat quan trong. Protein c6 nhiém vu kéo nudc tir trong té bao
vao mach mau, khi lugng protein trong mau thap, dudi ap luc co boép cua tim, nude bi
day vao khoang gian bao giy hién tugng phu né.

4.5 Protein bao vé va giai doc cho co thé

Co thé con nguoi chong lai sy nhiém tring nhd hé thong mién dich. Hé thong mién
dich san xuat ra khang thé c6 ban chit 1a cic protein bao vé. Mdi khang thé gan véi
mot phén ddc hiéu cua vi khuan hodc yéu t6 la nham tiéu diét hodc trung hoa ching.
Co thé c6 hé thong mién dich tét khi dugc cung cip dy du acid amin can thiét dé tong
hop nén khang thé. Co thé ludn bi de doa boi cac chat doc duoc hap thy tir thuc pham
qua hé thdng tiéu hoa hodc truc tiép tir méi truong, cac chat doc nay s& duoc gan giai
doc. Khi qua trinh téng hop protein bi suy giam do thiéu dinh dudng thi kha ning giai
doc cuia co thé giam.

4.6 Protein 1a chit kich thich ngon miéng

Do chirc ndng nay ma protein gitr vai tro quan trong trong viéc tiép nhan cac ché d6 in
khac nhau. Trong co thé ngudi protein 13 chat co nhiéu nhat sau nude. Gan 1/2 trong
luong kho cua nguoi truong thanh 1a protein va phan phéi nhu sau: 1/3 & co, 1/5 ¢o &
xuong va sun, 1/10 ¢ da, phﬁn con lai & céc td chirc va dich thé khac, trir mat va nude
tiéu binh thuong khong chira protein. Protein can thiét cho chuyén hoa binh thuong
cac chat dinh dudng khac, dac biét 1a cac vitamin va chét khoang. Khi thiéu protein,
nhiéu vitamin khong phat huy day da chirc nang ciia chiing mic du khong thiéu vé sb
lugng.

Tém lai néu khong c6 protein thi khong cé su séng. Ba chirc phan chinh cua vat chét
song 1a phat trién, sinh san va dinh dudng déu lién quan chat ché véi protein.
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V Nhirng thay doi xay ra trong co thé thiéu protein

Thiéu protein thuong dan dén tinh trang suy dinh dudng. Néu tinh trang nay keo dai s&
dan dén tinh trang chung cua co thé va phat trién cta nd cling nhu dén sy hinh thanh
cac dic diém thé chat cta con nguoi. Nhitng ddu hiéu cua co thé thiéu protein:

- Cham 16n, it 16n. Day la biéu hién rdi loan chuyén hoa nudc va tich chira nudc
cua céc to chue ngheo lipid.
- Loan dinh dudng, marasmus & kwashiorkor (Hinh 3.2)

+ Loan dinh dudng va marasmus la nhing bénh suy dinh dudng ndi
chung trong sy thi€u dam, nang luong dong vai tro chinh kem theo thiéu tat ca cac chat
dinh dudng khéc. Tinh trang nay thuong dan dén suy mon ma khong gay phu.

+ Kwashiorkor 14 bénh thiéu protein don thuan thuong gip & cac tang
16p c6 doi sdng thap clia cac nude, nhat 1a cac nudce thue dia trude day. Bénh hay gap

& tré em dudi 5 tudi an ché do an chu yéu l1a glucid va protein tir nguon goc dong vat
qua thap. Céc tridu chimg ciia bénh thuong gap la:

* Cham 16n va cham phat trién
* Bién do1 mau da
* Bién do1 tinh trang cac niém mac

* Giam hoat dong moi chirc phan, dac biét 1a hé théng ti€u hoa
dan dén roi loan chirc phan da day, rudt, kho tiéu va tiéu chay kéo dai. O cac truong
hop bénh ndng c6 thé gay phu va gidm sat kha nang hoat dong tri tug.

Normal Kwashiorkor

Hinh 3.2 Céc biéu hién bénh thiéu protein (http://www.ennonline.net)
- Giam chtrc ning bao vé cua co thé:

+ Co thé kém chiu dung khi thiéu protein va nhay cam d6i véi cac tac
nhan khong thuan lgi cia moéi trudng bén ngoai, dac bi¢t déi véi cam lanh va nhiem
trung.

+ Thiéu protein Vé luong dan dén cac bién doi bénh 1y ¢ tuyén noi tiét
(tuyén sinh duc, tuyén yén, tuyén thuong than) va ha thap chirc phan cua ching. Ham
lwong adrenalin trong tuyén thuong than bi ha thap.

- Réi loan sy tao thanh choline & gan ma hau qua 1a gan bj xdm nhiém m& ciing
dang duoc chu y. Su tao md & gan tang Ién khi thiéu methionin 1a mdt acid amin chira
luu huynh va nhém methyl (-CHj3). Chat nay gitp tao thanh choline va do d6 dé phong
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gan bi nhiém mG. Khi gan bi tich md, gan khong hoan thanh dugc nhiém vu téng hop
albumin cua huyét thanh va gay phu.

- Anh huong dén hé thong than kinh trung wong va ngoai bién

- Thanh phan hoa hoc va cau tric xuong cting bi thay doi. Cau trac co xuong
yéu 6t, 1ong 1€o, gidm hong cau, dan dén hién tugng thi€u mau cua co the.

VI Cac acid amin va vai tro dinh duwéng cua chung

Acid amin 13 thanh phan chinh cta phan ti protein. Do két hop vdi nhau trong nhiing
lién két khac nhau, ching tao thanh céc phan tir khac nhau vé thanh phan va tinh chét.
Gié tri dinh dudng cua protein dugc quyét dinh boi mdi lién quan vé sd lugng va chét
lugng cua cac acid amin khac nhau trong protein d6. Nho qua trinh ti€u hod protein
thire dn dugc phan giai thanh acid amin. Cac acid amin tir rudt vao mau va t6i cac to
chuc, tai day ching dugc su dung dé téng hop protein dic hiéu cho co thé.

Céc acid amin can thiét va khong can thiét duoc trinh bay ¢ Bang 3.5. Tiéu chuan dé
xac dinh gia tr1 sinh hoc va vai tro sinh 1y ctia cac acid amin 1a kha nang duy tri su
phat trién suc vat ciia chung. Mot vai acid amin khi thiéu s& lam cho suc vét nging
16n, xubng can mic du cac thanh phan khac cta khau phan déu day du. Cac acid amin
nay dugc goi la cac acid amin cﬁn thiét hay khong thé thay thé duoc vi ching khong
thé ty tong hop trong co thé hoic tong hop véi tdc do khong thé dap tmg duoc nhu cu
ctia co thé ma chiing phai duoc dua vao day du trong dam thirc an.

Bang 3.5 Cac acid amin can thiét va khong can thiét (http://en.wikipedia.org)

Acid amin khong can thiét Acid amin céan thiét
Alanine Arginine
Asparagine Histidine
Aspartate Isoleucine
Cysteine Leucine
Glutamate Lysine
Glutamine Methionine
Glycine Phenylalanine
Prolin Threonine
Serine Tryptophan
Tyrosine Valine

Nhitng acid amin khong can thiét c¢6 thé tong hop duogc trong co thé. Do d6 khi thiéu
chung trong co thé, co thé ¢ thé bu trir su thiéu hut d6 nho cac qué trinh tong hop bén
trong. Mot sd acid amin c6 vi ngot kiéu duong (alanin, valine). Mudi natri cta acid
glutamic c6 vi ngot kiéu dam duoc st dung lam gia vi.

Gia tri dinh dudng mot loai protein cao khi thanh phan acid amin can thiét trong d6
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can dbi va nguoc lai. Cac loai protein ngudn gdc dong vat (thit, c4, trang, stra) o gia
tri dinh dudng cao, con cac loai protein thyc vat co gia tri dinh dudng thap hon, néu
biét phéi hop cac ngudn protein thirc an hop 1y s& tao nén gia tri dinh dudng cao cua
khau phan. Vi du gao, ngd, mi nghéo lysine con dau tuong, lac, virng ham lugng lysine
cao, khi ph01 hop gao hodc mi hodc ngd vadi dau tuong, vung, lac s€ tao nén protein
khau phan c6 gié tri dinh dudng cao hon cic protein don 1¢é.

6.1 Gia tri sinh hoc cta cac acid amin can thiéet

Ngoai 8 acid amin can thiét pho bién, arginine va histidine cling 1a acid amin can thiét
dbi voi sy phat trién cta tré em. Néu thiéu mot trong nhimg acid amin can thiét s& dan
dén r6i loan can bang dam va réi loan sir dung & tat ca cac acid amin con lai. Pam thuce
vat nhin chung kém gia tri hon dam dong vét do thiéu hay hoan toan khong c6 mot so
cac acid amin can thiét. Vai tro ctia cic acid amin khong chi gi6i han & sy tham gia
ctia chung vao tong hop dam co thé ma chung con c¢é nhiéu chirc phan phirc tap va
quan trong khéc.

* L-histidine (acid a-amino g-imidasolyl propionic)
C6 nhiéu trong hemoglobin. Khi thiéu histidine mirc hemoglobin trong mau ha thép.
Histidine c6 vai trd quan trong trong su tao thanh hemoglobin. Khi can thiét
hemoglobin c6 thé b1 phan giai dé giai phong histidine.

Khtr carboxyl

Hemoglobin —  Histidine — Histamin
Histamin 13 chat giit vai trd quan trong trong viéc lam giin mach mau. Thiéu hay thira
histidine lam gidm sut cac hoat dong co6 dicu kién.

* L-valine (acid a-amino isovalerianic)

Vai tro sinh 1y cua valine chua dugc bi€t rd rang nhung céc thi nghi¢m trén chudt cho
thay khi thiéu valine, chudt it an, r61 loan van dong, tang cam gidc va chét. Khi bo
sung valine vao, cac roi loan trén sé& khoi.

* L-leucine (acid a-amino isocapric)
Nhirng thir nghiém trén chudt cho thay néu thiéu leucine chudt ngimg 16n, xudng can,
co cac bién doi1 ¢ than va giap trang.

* L-lysine (acid «, & diamino propionic)

Lysine 1a mdt trong cac acid amin quan trong nhat. Pay 13 mot trong bd ba acid amin
duoc dic biét chi y khi danh gid chat lugng dinh dudng cua khau phan (lysine,
tryptophan, methionine). Thleu lysine trong thirc an din dén réi loan qua trinh tao
mau, ha thap s6 luong hong cau va hemoglobin. Ngoai ra khi thiéu lysine can bang
protein bi rd1 loan, co suy mon, qua trinh ¢t hoa bi rdi loan va co hang loat cac bién
d6i & gan va phoi.

Lysine c6 chii yéu trong fromage, thit, cd, chira khoang 1,5 g lysine/100 g thuc pham
va c6 nhiéu trong sita va cac ché pham cua stra, thit, nhiéu nhat trong dam co-miosin
va dam mau-hemoglobin. Lysine hién dién rat it trong ngii cdc.

* L-methionine (acid a-amino »methionine n-butyric)
Methionine thudc loai acid amin chtra luu huynh. Luu hiynh cta methionine bén viing
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dbi véi kiém hon cac acid amin c¢6 chtra lvu huynh khac (cystine va cysteine).
Methionine cé vai trd quan trong trong chuyén hoa vat chat, dic biét 13 qua trinh gin
va trao d6i nhom methyl trong co thé. Methionine 13 ngudn cung cap chinh cac nhom
methyl dé bién trong co thé. Cac nhém methyl duoc su dung dé tong hop choline, mot
chét ¢ hoat tinh sinh hoc cao. Choline con 1a chat tong hop m& manh nhat: ngin ngira
md hod gan. Ngoai ra con ¢6 anh hudng cu thé vao chuyén hoa lipid va phosphatid
trong gan va gilr vai trd quan trong trong vi¢c ngan ngura va chira xo vira dong mach..
Nguon methionine tt nhat 1a sita, fromage, long trang trimg. Methionine con hién
dién trong dau nanh, bt mi, ca thu, thit ga, bo, thé..

* L-threonine (acid a-amino S-oxybutyric)
Thiéu threonine suc vét nging 16n, xuéng can va chét.
* L-tryptophan (acid a-amino f#-indolepropionicic)

Pay 12 mot trong nhiing acid amin quan trong nhat ma vai trd ctia nd lién quan chit
ché€ véi tong hop to chirc, cac qua trinh chuyén hoa va phat trién. Tryptophan c6 nhiéu
trong thit, stta, tring, fromage..Ngoai ra con ¢6 nhiéu trong dam lta mi, dau nanh..

* L-phenylalanine (acid a-amino S-phenylpropionic)

Tham gia vao viéc tong hop tyrosine (1a chat tién than cta adrenalin) va 14 loai acid
amin chinh trong viéc tao thanh dam tuyén giap.

6.2 Nhu cau cua cac acid amin can thiet

Theo t6 chitc FAO cho thay khi luc)’ng dam day du, chat luong dam duoc quyét dinh
boi tinh can dbi cua cac acid amin trong d6 hon 13 sd luong tuyét 601 cua cac acid
amin can thiét khac nhau. Nhing tac dung qua lai gitra cac acid amin rat nhiéu va phirc
tap. Mot hon hop khong can dbi c6 thé anh huong xau vé mit dinh dudng ngay ca khi
lugng acid amin can thiét day dii cho mot co thé binh thuong. Nhu cau tdi thiéu cua
cac acid amin can thiét dugc trinh bay ¢ Bang 3.6.

Bang 3.6 Nhu cau ti thiéu cta cc acid amin can thiét ciia nguoi (Hoang Tich Minh
va Ha Huy Khoi, 1977)

Acid amin Tré em | N truong thanh | Nam trudng thanh
(mghke) | (gngay) (e/ngiy)
Isoleucine 126 0,45 0,70
Leucine 150 0,62 1,1
Lysine 103 0,50 0,80
Methionine 45 0,35 -0,2 (a)
Téng s6 acid amin chira S - 0,55 1,1-1,01
Phenylalanine 90 0,22 1,1-0,3(b)
Tong s acid amin thom - 1,12 1,1-1,4
Threonine 87 0,30 0,5
Tryptophan 22 0,15 0,25
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Valine 105 0,65 0,80

a. Khi luong cystine day du
b. Khi luong tyrosine day du
Ty 1& can dbi giita cac acid amin can thiét theo F.A.O 1a:

Tryptophane-1, phenylalanine va threonine-2, methionine + cystine, valine-3, isoleucin
va leucine-3,4.

Theo Leverton (1959) khi danh gia ty 1& can ddi cta cac acid amin can thiét thi chi can
tinh theo by ba: tryptophane, lysine va acid amin chtra luu huynh (methionine +
cystine) va ty so gitra chung nén 1a 1: 3: 3.

6.3 Cac acid amin khong can thiét

Cac acid amin khong can thlet (c6 thé thay thé duoc) chiém ty 1¢ 1on trong thanh phan
dam thure an. Co thé c6 thé tong hop duoc nhung qua trinh tong hop bén trong chi dap
mg dugc nhu ciu tdi thiéu cia co thé. Do d6 can dua hop 1y cac acid amin nay vao
thanh phan dam cta thac in. Cac acid amin cé thé thay thé bao gém: alanine,
asparagine, acid asparaginic, glycine, glutamin, acid glutamic, oxyprolin, proline,
serine, tyrosine, cystine, cysteine.. Acid glutamic tham gia tich cyc vao qua trinh
chuyén hoa dam. Mot trong nhiing tinh chat ciia n6 1a gop phan bai xuat cac san pham
c6 hai cua qua trinh chuyén hoa dam ra khoi co thé. Vai tro cia cystine va tyrosine
cing khong kem phan quan trong. Tyrosine va cystine c6 thé duoc tong hop trong co
the:

Phenylalanine -  Tyrosine
Methionine >  Cystine

Tuy nhién qué trinh nguoc lai khong thé xdy ra trong co thé. 80 - 90% nhu cau cia
methionine c6 thé thoa man bang cystine va 70 - 75% nhu ciu cua phenylalanine c6
thé duoc thoa man bang tyrosine. Do cic acid amin khong can thiét co thé duogc tu
téng hop trong co thé nén viéc xac dinh nhu cau cia chung rat kho khan.

VII Nhirng yéu to anh hwong dén gia tri dinh dudng cua
protein
Gia tri dinh dudng cua protein thire an phy thude vao chét lwong va sé lugng protein
trong d6. Chat luong cua protein dugc quyet dinh chu yeu boi thanh phan acid amin va
murc d6 str dung ctia chiing trong co thé. Nhimg yéu t6 sau day anh huong dén gid tri
dinh dudng cua protein

7.1 Anh hwéng ciia ning lwong cung cap
Khi nang lugng cung cap khong day du thi hiéu quéa sir dung protein bi giam sut, triéu
chtng thiéu dam xuét hién nhanh chong khi ning luong cung cip dudi nhu cau.

7.2 Anh huéng ciia vitamin va muédi khoang

Céc vitamin va muoi khoang can thiét cho chuyén hod va phat trién, dong thoi gilr vai
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trd nhat dinh trong su dung protein thirc an. Pé diéu tri tinh trang thiéu protein, mot sb
vitamin va chat khoang c6 tAm quan trong nhu: niacine, kali va phosphor.

7.3 Kha nang sir dung cac acid amin
Co thé khong hoan toan sir dung acid amin c6 trong thic an. Luong d6 thuong giam vi
nhitng 1y do sau:
- Su tiéu hoa va hip thu khoéng hoan toan
- Su ¢6 mit ctia mot s6 chit e ché cic men tiéu hod & mot sd thirc an
- Su bién chat protein va cac acid amin do nhiét hodc cac tac dung khac
Ty 1& hip thu cic acid amin rat cao & phan 16n cic protein dong vt nhung & protein
thuc vat thuong kém hon. O ché dd an hoan toan ngudn goc thuc vat, lugng nito cia
phan 1én t61 20% lugng nito dn vao hoac hon. Khi chua bi nhiét lam giam hoat tinh,
cac chat trc ché dac hiéu cac men tiéu hoa cling lam giam ti€u hoa va hap thu protein.
Tac dung nhi¢t qua manh cling lam gidm muc d st dung va hap thu protein. Tac dung
nay hay gdp nhat 1a ¢ thic an giau glucid. Lysine va cac acid amin chura luu huynh
chiu anh hudng nhicu nhat.
7.4 Tinh cin d6i ciia cAc acid amin trong khau phan - Yéu t6 han ché

Tat ca cac acid amin can thiét phai c6 mat ddy du, ding lac véi ty 16 thich hop dé tham
gia vao qué trinh tong hop protein. Néu mot trong cac acid amin d6 co véi luong
khong day du, no tao thanh "yéu t6 han ché", nghia 1 co thé chi sir dung tat ca cac
acid amin khac & mirc do can dbi v6i "yéu t6 han ché" nay, phan con lai sé bi tiéu phi
di. "Protein chuan" 13 protein trong d6 cac acid amin & ty 1& can d6i nhét, thich hop
nhat cho tong hop té bio, thudng chon protein tring lam chuan.

VIII Cac phuwong phap xac dinh gia tri dinh duwong cua
protein

8.1 Phuwong phap sinh vat hoc
a. H¢ 56 tang trong lwong (Protein efficiency ratio PER)

La trong luong ting thém ciia mot con vat dang phat trién chia cho luong Protein an
vao.

Trong lugng suc vat tang theo g
PER = = o

Luong protein da stir dung tinh theo g

Hé s6 tang trong cang cao chung to dam cang t6t. Thong thudng ngii coe = 1 - 2, sira =
2.8, triing ga toan phan = 3.8.

b. Gia tri sinh vit hoc (biological value BV): 1a ty 1é protein gilr lai so véi
protein hap thu.



N hép thu
Bo: 75 Ca: 75 Casein: 75 Stra: 93
Bép: 72 Gao: 86 Trimg: 100 Bot mi: 44

c. Hé sé siv dung protein (net protein utilization NPU): 1a ty 1& protein giit lai
so vOi1 protein an vao

N gitr lai
NPU = BV*D = e * 100
N an vao
Céac xét nghiém trén chi danh gia vé mat chat lugng protein. Nhiéu tac gia da tinh

"phan trim nang luong protein st dung" (Net dietary Protein Calories Percent
NDpCals%) dé thé hién ca vé chat va luong protein trong khau phan.

NDpCal% = NPU x % nédng lugng do protein

8.2 Chi s6 hoa hoc (Chemical score CS)

Do ¢6 moéi lién quan vé gia tri sinh vat hoc va yéu t6 han ché cua protein thuc an. Do
do6 chi s6 hoa hoc dugc tinh 1a ty s6 gifta cac acid amin trong protein nghién ctru so voi
thanh phan twong Ung cua ching ¢ protein tring trong cung mdt lugng protein ngang
nhau.

ax 100 a: % ham lugng acid amin trong dam nghién ctru

CS = - b: % ham lugng acid amin trong dam trung

Acid amin c6 chi s6 hoa hoc thap nhat s€ 1a "yéu t6 han che".

Céc gia tri dinh dudng cua protein va sip xép gia tri dinh dudng cia protein trong thirc
an duogc trinh bay ¢ Bang 3.7 va Bang 3.8.

Bang 3.7 Cac loai protein thirc an (Hoang Tich Minh va Ha Huy Khoi, 1977)

Protein CS NPU BV
Trang 100 94 100
Thit bo 67 80 75
Stra bo 60 75 95
Gao 53 59 86
Bip 49 52 72
Laa mi 53 48 44

Bang 3.8 Sap xép protein thirc an
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Loai thirc an Yéu t6 han ché NPU CS
Tring toan phan 100 100
Thit bo Cystine + methionine 80 80
Ca Tryptophan 83 75
Stra bo Cystine + methionine 75 60
Gao Lysine 57 75
Bot mi 52 50
Bot dau phong Cystine + methionine 48 70
Bot bap Tryptophane 55 45

8.3 Tiéu ho4 va hap thu protein

Protein cao phan tir dugc hip thu trong rudt, dudi tic dung ctia nhiéu loai enzyme tiéu
hoa (nhu pepsin, trypsin ..) phan giai thanh peptide ngan va acid amin trong rudt da
day. Sau d6 dugc hap thu trong rudt non, theo tinh mach chu ¢ gan, vao trong gan.
Mot b6 phan acid amin trong gan s& tlen hanh phan giai hodc tong hop protein; mot bo
phén acid amin khac tiép tuc theo tudn hod mau, phan bd dén cac to chirc co ‘quan,
téng hop nén cac loai protein mo riéng biét. Protein khong thé duoc tiéu hod hap thu
hoan toan trong duong tiéu hoa, phan chua duoc tiéu hoa dudi tic dung cia cac vi
khuan trong rudt gia s& sinh théi rira, san sinh ra cac chat doc nhu amoniac, phenol,
benzpyrol... Trong do, dai bd phén theo phén thai ra ngoai co thé, mot sd it duoc niém
mac rudt hap thu, theo tuan hoan mau chuyen vao gan, tién hanh giai doc sinh 1y, sau
d6 theo nuée tiéu thai ra, nhu vay mdi co thé 1am co thé khong bi doc.

IX Nhu cau protein ciia co thé

Céc t6 chirc FAO/OMS da thdng nhit dung phuong phap toan phan dé tinh nhu cau.
Phuong phap nay dung dé tinh gop lai cac nhu cau khac nhau gom: luong mat nito
khong tranh khoi dé duy tri va nhu cau cho phat trién, dé chdng d& céc kich thich.

9.1 Lwong mat nito khong tranh khéi gom:

- Lugng mat nito theo nudc tiéu Uy: tinh bang cach theo ddi lugng nito ra theo
nuoc tieu ¢ ché dg dua calo nhung khong c6 protein, khodng 3g nito/ngay turc 1a khoang
46 mg/kg can nang & nguodi chuan.

- Luong mat nito theo phan Fy: (ciing do ché do 1g nito/ngdy - 20 mg/kg can
nang)

- Lwong mat nito theo da P (md héi, méng, toc- khoang 20 mg/kg can ning)

- Nhu cau cho phét trién C: cong trinh ciia Holt cho 1a lugng N gitr lai bang
2.9% trong lugng ting thém trong qué trinh phat trién & tré em trén mot tudi.

9.2 Anh hwéng ciia cac kich thich
Nhu cau toan bd: theo FAO/OMS nhu cau nay duoc tinh theo mg N/ kg can ning bang
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tong s6 nhu cau trén nhan v4i hé s6 1,1 (ting thém 10% nhu cau) dé tinh dén viéc bu
trir ti€u phi do cac kich thich hang ngay.

Kz(Uk+Fk+P+C)X 1,1
Trong 46,  K: nhu cau N theo kg can ning/ngay

Ui luong mat nito khong tranh khéi theo nudc tiéu (mg/kg can
nang/ngay)

F: luong mat nito khong tranh khoi theo phan (mg/kg cin ning/ngay)
P: luong mat nito theo da (mg/kg cin ning/ngdy)
C: luong tang nito trong thoi gian phat trién/kg can ning/ngay

1,1: su ting thém 10% dé bu trir tiéu phi do céc kich thich gip trong doi
song hang ngay.

Nhu ciu theo dam chuén =K x 6,25

Tinh theo cong thure trén cho nguodi trudng thanh:

(46 +20+20)x 1,1 = 95 mg N/kg can nang

Nhu cau theo dam chuan = 95 mg x 6.25 = 0,59 g/kg
Thém 20% cho céc thay ddi ca biét > 0,71 g/kg can ning

Phuong phap tinh trén thé hién nhu ciu dbi voi protein chuan, nghia 1a véi protein
hoan toan can doi. Vi thé phai di€u chinh nhu cau trén khi biét chat lugng protein dn
vao.

Nhu cau theo protein chuan

Nhu cau thuc té

NPU cua protein an vao

Theo FAO:
- Cac nudc di phat trién: NPU =70 - 80
- Cac nudc dang phat trién: NPU =60-70
- Céc nude ¢6 phan an co ban khong phai 13 ngii cdc (san)

NPU =50-60
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CHUONG 1V. LIPID

> A
I Mo dau
Lipid 1a hop phan quan trong cta khau phan an, dugc trinh bay & Hinh 4.1.
CHQO.CO'R ('.Ilzt:;-?ﬁli;_’h
e
‘ G H2 Polar
o ea
R+ CO+OCH 0 ozf-g
g fne
CH20'P-0X O=C CH‘u\:_
l (r"'?) ~ =D
OH “CH5 (CEZ)-,
Monpolar tails §°
(fatty acids) ,C“
(CHZJ
Phegpholipld whare X is cheling, ethanolaming, serine, inosilel, giyearol. Phosphatidyl cho Il'l:se

(a) Triacylglycerols (b) Phosphatidy! choline
Hinh 4.1 Ciu trac cua cac lipid cua co
(i_HEl (I:H3 thé va vai loai thyc phdm quan trong
Chalesterol

CHCH2CHCHCH (a) Triacylglycerols (hay triglycerides)
CH3 éHa 1a chét béo du trit chu yéu.

CH3 (b) Phosphoglycerides: 1la nhom duogc
phéan loai chung cho cac lipid c6 chua
phosphor, hay duogc goi 1a phospholipid.

Ho” R biéu thi chudi hydrocarbon cia cac

acid béo
(c) Cholesterol (c) Cholesterol: 14 sterol cha yéu cia mé

dong vat (Garrow, 2000)

Lipid 13 thanh phan thay d6i mot cach dang ké trong thanh phan va ciu trac. Chung
duoc tim thiy & ca hai loai thuc pham thuc vat va dong vat, va cling thay doi rt rong
vé tinh chat Iy hoa hoc. Héu hét cac loai dau md ty nhién déu chira khoang 98 - 99%
glyceride, phan con lai rat nho bao gdm monoglyceride, acid béo tu do, phospholipid
va cac chat khong xa phong hoa. Tinh chat 1y hoa hoc cua cac chat ddu m& anh hudng
boi kich thude cua hat phan tor béo va boi sb lugng cua cac acid béo bao hoa hoac
chua bdo hoa ma chung chira. Thong thudng véi chit béo bio hoa nhiéu va khéi lugng
phan tir cao thi chung & dang ran. Glycolipid hodc cerebroside 14 nhiing hop phan cua
acid béo voi1 carbohydrate va chura nitrogen nhung khong cd acid phosphoric.
Cerebroside duoc tim thay trong mang tiy (myelin) ciia soi than kinh trong trang thai
két hop véi lecithin.

Phospholipid hodc phosphatide chira ca hai nitrogen va phosphorus. Chat duoc biét 1a
lecithin rat phong phu trong long do trang. Ngoai ra con dugc tim thdy trong 6c, mo
than kinh va trong tit ca cac té bao cua co thé.

Sterol la nhirg hop chat monohydroxyalcohol phirc c6 khdi lwong phén tir cao, dugc
tim thay dudi dang tu nhién két hop voi acid béo. Chiung chira carbon, hydrogen va
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oxy. Puoc biét nhleu nhat 13 cholesterol, phan phéi rat rong trong co the, thuong hién
dién trong tiy séng bao boc md than kinh, trong méu va trong tat ca cac té bao cia co
thé.

Chét béo dang lipid don gian hay phirc tap déu bi hydro hoa hoic enzyme phan huy
thanh dang lipid din xuat. Ba thanh phan quan trong ctiia nhom nay la: acid béo,
glyceride va steroid. Hau hét su tiéu hod lipid xay ra & duong rudt. Mat nhu tuong hoa
chat béo va chuyén chung thanh dang c6 thé cho phép cac qué trinh thily phan boi
duong rudt va enzyme cta dich tuy. Trong qua trinh ndy chat béo c6 thé bi thuy phan
thanh acid béo, glycerol va monoglyceride. Mubi mat va choline giap cho sy nhu
tuong hoa cac hop chit thuy phan nay, sinh ra hop chit hap thu dugc. Sudt qua trinh
hép thu chét béo, glycerol va monoglyceride tong hop lai thanh chat béo.

II CAu triic va cac tinh chat Iy hoa co ban

2.1 Chu tric
Dau m& 12 hdn hop cac ester ciia glycerin va cac acid béo (Hinh 4.2).

Tuy theo mot, hai hay ba nhom OH cua glycerin
H tao ester vdi cac acid béo ma ta c6 mono, di va
triglyceride.

]

L Céc acid béo co trong dau md ludn c6 s6 nguyén
M/V\N\/\C_O_(F_H tir carbon chén vi ching dugc tong hop tir hop
AAANAAANAL Ly chat 2C (Acetyl CoA). C6 2 loai:
|
_ H Acid béo no (bdo hod): acid caproic, acid
3 Fatty Acids + Glycerol caprylic, acid lauric, acid myristic, acid palmitic,
acid stearic, acid arachidic..

O

Hinh 4.2 Triglyceride Acid bed chua no (chua bao hod): acid oleic

(http://bioweb.wku.edu) (CgH340,), acid linoleic (C3H3,0,), acid
linolenic (Ci8H300,), acid arachidonic
(CyoH3,0,).

Phopholipid 1a diacilglycerin lién két v6i H;PO, bang lién két ester & vi tri nhom OH
th 3 cta glycerin, sau d6 gbc phosphate bi ester hoa boi rwou chira nhém amin
(cholin, etanolamin), acid hydroxyamin (serin)..

Phospholipid c6 mat & bat ky té bao thuc vat ndo vi n6 1a cau tir bat budc cia mang té
bao, ddc biét 1a cc cdy ldy dau va cic cay ho dau. Trong d6 quan trong va nhiéu hon
ca 1a phosphotidinetanolamin (hop chat phu 1a ethanolamin NH,-CH,-CH,OH) va
phosphatidincholin (hop chét phu 13 cholin: (CH;); - N - CH, - CH,OH). Cac hop
chit nay la thanh phén cAu trac cta té bao than kinh, ndo, tim, gan, myén sinh duc, dac
biét dong vai trd quan trong trong tinh thAm mang té bao.

2.2 Cac tinh chit ciia lipid
Céc chi s6 co ban phan anh tinh chit caa dau va md 1a:

- Nhiét do noéng chay: phu thudc vao thanh phan cua acid béo. Néu trong thanh phan
dau va md& c6 nhiéu acid béo no thi chiing c¢6 nhiét do nong chay cao hon va thuong &
trang thai ran. Nguogc lai trong thanh phan c¢6 nhi€u acid béo chua no thi ching co
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nhiét do nong chay thap, thuong ¢ trang thai long (Bing 4.1). Pa s0 dau thyc vat ¢
trang thai 16ng trong di€éu kién nhiét do binh thuong.

Bang 4.1 Tinh chit cuia mét s loai ddu m& (Lé Dodn Dién & Vii Thi Thu, 1996)

Loai m& Nhiét d¢ nong chay Loai diu Nhiét do nong chay
M3 bo +35-38°C Dau bong 1-6°C

M3 lon +35 - 45°C Dau olive 2-6°C

M3 clru + 44 - 50°C Dau hudng duong 16 - 18°C

Khbi lugng riéng cua dau thuc vat & 15°C 1a 90-98 Kg/m3, chi sb chiét quang: 1,44—
1,48. Nhiét do dong dac cua dau thuc vat thuong 1a do am, con md c6 nhiét do dong
ddc gan 40°C. Do khéi luong triglyceride cao nén dau thuc vat khong bay hoi ngay ca
diéu kién chan khong cao. O nhiét do 204 - 250°C, triglyceride s& bi phan giai thanh
céc san pham bay hoi cua su phan hity hoa hoc.

Trong hat c6 dau khi ndy mam hodc trong cic co quan tiéu hoa ciia nguoi va dong vat
d4 xay ra qua trinh phan giai diu va m& dudi tic dung cua enzyme lipase, v6i su tham
gia cua H,O.

CH,OCO R, CH,0OH R,COOH
CHOCOR, + HO — —* CHOH + R, COOH
CH,0COR; CH,0OH R;COOH
Dau mé (triglyceride) Glycerin Acid béo

Glycerin va acid beo s€ duoc chuyén hoa tiép tuc, tao ra mot nguén nang luong kha
16n cung cép cho moi hoat dong song. Glycerin co6 thé duge dung dé tong hop nén cac
duong 6C hodc bi phosphoryl hoa r61 dugc phan giai nhu glucid.

Céc acid béo s& dugc chuyén hoa theo duong hudng B oxy hoa tao ra acetyl CoA va

cac nucleotlde khur (NADHz, FADHz) Acetyl CoA lai tlep tuc di sau vao chu trinh
Krebs cung cap cho co thé mot ngudn nang luong 16m.

Ching han mot phén tir acid béo no bi oxy hod qua 1 vong B oxy hoa da giai phong ra
1 FADH,, 1 NADH, va 1 phan tor Acetyl CoA, 1 phan tir CoA di vao chu trinh Krebs
cho ta 12 ATP. Téng ning luong ciia mot vong B oxy hoa 1a 17 ATP, trir di 1 ATP
dung dé hoat hoa ban dau con 16 ATP.

Néu acid béo c6 mach Carbon 14 16 thi phai quay 8 vong B oxy hoa, nhu vay ta co:
8x 16 ATP =128 ATP x 12 Kcal = 1536 kcal.

D6 12 nguyén nhan du trit va cung cp ning luong cua chit béo.
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2.3 Thanh phan va ham luong lipid trong mét s6 ndng san pham chinh

Thanh phan va ham luong lipid hoan toan khac nhau ¢ cac ngudn thirc dn c6 ngudn
géc dong vat va thyc vat. Trong thirc an thuc vat: nhom léy tinh bot nhu cac loai gao,
cac loai khoai, ngd, sin thi ngd c6 ham luong cao hon ca khoang 3 - 8% va tap trung &
phén phoi hat. Trong lua mi, dai mach va lud gao thuong c6 khoang 1,6 - 3,2%; khoai
lang, khoai tay, san tuoi ham luong lipid khong dang ké 0,1 - 0,3%. Cac loai rau hau
nhu chia rat it lipid, trir cac loai rau dau: dau Ha lan, ddu co-ve, ham luong lipid
khoang 1 - 2%. Cac loai qua chin, trir gdc ¢6 ham lugng lipid cao, con lai chira khoang
0,1 - 0,5% lipid. Chi riéng hat va qua cac loai cay ldy dau 1a c6 ham luong lipid rat
cao, cao hon bat ky loai thtrc an nao, trong d6 phai ké dén cui dira, dau phdng, me, dau
nanh, dau rong, co dau (Bang 4.2). Co thé néi nhimg thuc pham nay 1a ngudn lipid vo
cing quy gia c6 thé dung 1am thirc an truc tiép, 6 thé 1a nguyén liéu san xuat dau thuc
vat.

Béng 4.2 Ham lugng lipid tong s6 trong mot s6 loai thire dn chinh (% khdi lugng kho)

STT Tén thyc pham Ham luong lipid tong so6 (%)

1 (*) Gao nép 2,0

2 Gao té 1,5

3 | Khoai lang 0,3

4 | Khoai tay 0,1

5 Sén tuoi (khoai mi tuoi) 0,2

6 | Ngb 4,6

7 * Pau nanh 23,5

8 Hat dau phong 40,2 — 60,7
9 | Cuidua 62,9 — 74,0
10 | Nhan co dau 47,5 53,8
11 | Paurong 17,0

12 | Vung (me) 46,4

13 | Thau dau 66,0 — 68,2
14 | Huéng duong 64,3 — 66,5
15 | ** bau Ha lan 1,3

16 | PBau xanh 1,0

17 | Pau co ve 1,7

18 | Cachua 0,0

19 | Caibap 0,0
20 | Rau mudng 0,0
21 | Raungot 0,0
22 | Nam huong kho 4,0
23 | Gac 7,9
24 | Chubi tiéu 0,4
25 | Bu du chin 0,1
26 | Thit bo 3.8
27 | Thit heo 21,5
28 | Gan heo 7.5
29 | Cachép 3,6

30 | Tring ga 11,6

31 | Sttame 3,0

32 | Stra bo tuoi 4.4
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(*) Theo FAO, 1972 * Theo Norton va cong su, 1978
** Theo bang TPTAVN, 1995

III Vai tro cua lipid trong dinh duwong nguoi

3.1 Cung cap niing lwong

Lipid 12 mot trong ba thanh phan hoa hoc chinh trong khau phan hang ngay, nhung
khac voi protein va glucid, lipid cung cip nang luong nhiéu hon (1g lipid cung cip
khoang 9 kcal), gap ddi so véi murc nang luong do carbohydrate va protein san sinh ra.
Trong khau phan in hop ly, nhu cau ning luong do lipid cung cap khoang tir 15 -20%.
Thire an giau lipid la nguén nang luong dam déc can thiét cho nguoi lao dong nang,
can thiét cho su phuc_ hdi strc khoé d6i v6i phu nit sau khi sinh va cac co thé méi dm
day, chit béo dy trit ndm & dudi da va mé lién két.

3.2 Chu thanh cac to chire

Nhu mang té bao 1a 16p md do lipoid, glucolipid va cholesterol.. hop thanh; tuy ndo va
cac mo than kinh ¢6 chira lipid va glucolipid. Cholesterol 1a nguyén liéu can thiét dé
ché tao ra steroit hormoon.

3.3 Duy tri nhiét d9 co thé, bao vé cic co quan trong co thé

Lipid 1a chat din nhiét khong tot ngan nglra sy mat nhiét dudi da, co tac dung giir
nhiét, giup ich cho viéc chéng rét, déng thot con lam cho lugng nhiét & bén ngoai da
dugc hip thu khong truyén dan vao bén trong co thé, c¢6 tac dung cach nhiét.

Lipid phan bd khong déu trong co thé nguoi voi tong ham lugng khoang 10%. Luong
chét béo chi yéu tap trung & céc t6 chirc dudi da tao thanh luong mé dy trir dé co thé
st dung khi can thiét. Mot phan chéit béo con bao quanh phu tang nhu 13 t6 chirc bao
vé, dé ngan ngira cac va cham va giup chung ¢ vi tri ding dan. N6 con gitp co thé
tranh khoi cac tac dong bat lgi ctia moi truong ngoai nhu néng, lanh. Nguoi gay thi l6p
m& dudi da mong, do vay ma co thé kém chiu dung voi su thay doi cta thoi tiét.

3.4 Thuc day viéc hap thu cac vitamin tan trong chat béo
Vitamin A, D, E, K khong tan trong nudc ma tan trong chit béo hodc dung moi hoa tan chét
béo. Lipid c6 trong thire an s& lam dung moi d€ thuc day sy hap thu chung. Néu ham lugng
lipid trong bira &n thap thi s€ anh hudng dén viéc hap thu caroten trong rau xanh (trong co thé
caroten chuyén thanh vitamin A).

3.5 Lam tang cam giac no bung
Lipid ngimg ¢ da day véi thoi gian twong d6i 1au, cho nén khi an nhiing thirc dn c6
ham luong lipid cao s€ 1au bi doi.

3.6 Nang cao gia tri cim quan cua thirc an

Thirc an ¢6 nhi€u chat béo s€ c6 mui thom va ngon, do vay lam tang sy thém an.
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IV Cac acid béo

Tinh chét cta cac acid béo duogc thé hién & Bang 4.3

Bang 4.3 Ham luong céc acid béo trong mét sb thire an (Hoang Tich Minh va Ha Huy
Khoéi, 1977)

Ham lugng cac acid béo theo % Nhiét do

Mo Acid béo no Acid béo chua no nong chay
Miristic | Palmitic | Stearic | Oleic | Linoleic | Linolen (°C)

-ic

Cuu | 2-4,6 | 24,6-27,2 | 25-30,5 | 33-43,1 | 2,7-4,3 - 44-55
Bo | 2-2,5 27-29 24-25 43-45 0-2,6 - 43-51
Heo - 24-32,2 | 7,8-15 | 50-60 0-10 - 36-48

Ngua - 29,5 6,8 55,2 6,7 1,7 29,5-43,2

4.1 Cac acid béo no

Chu yéu ndm trong thanh phan m& dong vat, cac acid béo co trong lwong phan tir cao
(stearic, arachic, palmitic..) & thé ran. Céac acid béo c6 trong lwong phan tir thip
(butyric, caprinic..) & thé 16ng, trong lugng phan tir cang cao thi nhiét d6 tan chay cang
cao. Gia tri sinh hoc cua cac acid béo no kém hon cac acid béo chua no do ching c6
tac dung khong tbt ddi voi chuyén hod m&, chirc phan va tinh trang gan va ca vai tro
clia ching trong phat trién bénh xo vita dong mach. Nhiéu coéng trinh nghién ciru cho
thdy tinh trang cholesterol qua cao trong mau thudng di kém vai ché do an ning lugng
cao va nhiéu m& dong vat.

4.2 Cac acid béo chwa no

Céc acid béo chua no hi¢n dién rong rai trong chét béo an, dac biét la cac loai dau thuc
vat (Bang 4.4). Cac acid béo chua no mét, hai hodc ba nbi doi hay gap nhiéu trong
thanh phan thirc an. Nhitng chit béo c6 hoat tinh sinh hoc cao 14 cac chit béo chira cac
acid bed c6 tir hai ndi doi trd 1én trong thanh phan ciia nd. M& ca va dong vat séng &
bién thuong c6 nhiéu acid béo nhicu ndi d6i. Cac acid bed chua no rat nhay véi phan
mg oxy hod va phan Gng lién két nén thuong khong bén virng. Pong thoi thong qua
cac phan ng nay, cac acid béo chua no chuyén thanh céc acid béo no va tré nén ran.

Céc acid béo chua no thudng gap nhit 13 acid oleic. Acid béo ndy c6 hau nhu & tit ca
cac chat béo dong va thuc vat, do d6 dé dang thod man nhu cau cua co thé. Ngoai ra
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cac acid béo chua no khéac nhu: acid linoleic, acid linolenic, acid arachidonic 1a nhitng
acid béo c6 nhiéu ndi kép va la nhiing chat c6 hoat tinh sinh hoc 1o rang nhat.

Val tro sinh hoc cua cac acid beo chua no can thlet rat quan trong va da dang. Mot sb
t6 chirc nhu tim, gan, nio, tuyen sinh dyc ¢4 nhu cdu rat cao vé cac acid d6. Khi thiéu
chung trong thirc n, cac réi loan thuong xuat hién trude hét & cic co quan nay. Vai trd
sinh hoc clia cac acid béo chua no can thiét c6 thé duoc tom tit nhu sau:

e Két hop voi cholesterol tao thanh cac ester co dong, khong bén viing va dé
dang bai xuét ra khoi co thé. Piéu ndy co y nghia trong viéc ngin ngira bénh xo vita
dong mach. Trong trudng hop thiéu chiing, cholesterol sé& ester hod véi cac acid béo no
va tich lai ¢ thanh mach. Céc acid béo chua no can thiét s& tao diéu kién chuyén
cholesterol thanh acid cholic va bai xuét ching ra khoi co thé.

e Co tac dung diéu hoa thanh mach méau

e Dé phong nhdi mau co tim va céc rdi loan cua hé théng tim mach

e Chdng ung thu

e Can thiét cho chuyén hoa cac vitamin nhom B, nhat 13 pyridoxin va thiamin
e Dé phong céc ton thuong & da (do hoat tinh cila men citocromosidase giam).

Trong co thé acid arachidonic 1a loai c6 hoat tinh sinh hoc cao nhat, 2 - 3 14n hon acid
linoleic. Co thé c6 thé chuyén acid linoleic thanh acid arachidonic khi c6 sy hién dién
cua pyridoxin.

Bang 4.4 Ham luong cac acid béo chua no trong mot s ddu md in (Hoang Tich Minh
va Ha Huy Khoi, 1977)

Mo Ham luong acid béo theo Dau Ham luong acid béo theo %
dong v thuc
Vit Ligole Lingle- Araghid vat Ligole- Linple- Arachid
-ic nic -onic ic nic - onic
Bo 4,0 1,2 0,2 H.duong 68,0 - -
M& heo 5,3 - 0,6 | Dau dau 58,8 8,1 -
M bo 156 | - 2,1 |nanmh
M3 ngdng | 19,3 ; - | Daubdp 5060 | 0,107 | -
M5 ga 21,3 ; 0,6 |PawOliu | g ] ;

Xét vé hoat tinh sinh hoc va ham luong cac acid béo chua no can thiét, c6 thé chia chét
béo thanh ba nhom:

e Nhom c6 hoat tinh sinh hgoc cao: ham lugng céc acid béo chua no can thiét
khoang 50 - 80% va voi sd luong 15 — 30 g/ngdy c6 thé thoa man nhu ciu co thé.
Thudc nhdém nay co: dau hudng duong, dau nanh, bép ..

e Nhém c6 hoat tinh sinh hoc trung binh: ham luong acid béo chua no cin
thiét khoang 15 - 22% va co thé can 50 — 60 g/ngay dé dam bao nhu cau. Thudc nhom
nay c6: md lon, m& ngdng, ga va dau olive..
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e Nhom cé hoat tinh sinh hgc thap: ham lugng acid béo chua no can thiét
khong qua 5 - 6% va vé thuc t€ khong dap iing dugc nhu cau co thé vé cac acid nay,
thuong gdm céc loai: md ctru, md bo va margarine.

V Phosphatide

Phosphatide 14 thanh phan can thiét ciia t& bao va t chirc, tip trung nhidu nhat ¢ cac to
chure than kinh va t6 churc ndo, tim, gan, tuyén sinh duc.. Ham lugng ctia chiing phan
bo nhu sau:

Thit bo: 1,8 - 1.9% Tim: 2 -2,1%
Gan: 3,5 -3,6% Nao: 6.0 —6,1%

Phosphatide tham gia tich cuc vao qua trinh chuyén hoa té bao va chuyén hoa m@, anh
huong t61 cuong do hép thu va st dung chét béo trong co thé. Nguon phosphatide chu
yéu 13 long d6 trimg, gan, ndo.. nhidu chat béo nhat 1a cac loai dau thuc vat 1a ngudn
phosphatide quan trong. Phosphatide hay gap trong thyc pham 12 lecithin (Hinh 4.3)
va phan it pho bién hon 14 cephalin (Hinh 4.4). Lecithin c6 tac dung diéu hoa lugng
cholesterol trong mau, ngan ngura tich lity cholesterol, thuc day cac qua trinh phan tich
va bai xuat chung ra khéi co thé.

Duy tri cAn bang sinh hoc gitta lecithin va cholesterol 14 yéu t6 quan trong dé dé phong
va ngan ngura xo vira dong mach. Binh thuong ¢ nguoi kho¢ ty 1€ lecithin/cholesterol
= 1/1. Bo la nguon lecithin quy.

Do céc vai trd trén, co thé can cung cp phosphatide day du theo thirc dn. Ngoai cac
loai dau thyc vat cling can chti y bd sung cac loai thuc pham khac giau lecithin nhu

A

tring ga toan phan.

Lecithin Cephalin
|| CII)
CH;-0-C—(CH,),,CH, CH;-0-C—~CH,),,CH,
Nonpolar Nonpolar
9] fatty acids Q fatty acids
CH-0-C—(CH,),,CH, CH-O-C—~(CH,),,CH,
0
CHO-P-0-CH,CH,N (CH,), Polar CHZfofl'ln'fochchZﬁIH3 Polar
& _
Choline @ Ethanolamine
Hinh 4.3 Lecithin Hinh 4.4 Cephalin

VI Sterol va vitamin

6.1 Sterol

La thanh phan thudng xuyén di kém theo md. Day 1a chat c¢6 ciu tao phuc tap va thudc
nhém chét khong xa phong hoa. Trong m& dong vat cd cholesterol, dau thuc vat co
sitosterol. Ham lugng sterol trong m& dong vat khoang 0,2 — 0,5%, chét béo thuc vat
c6 nhiéu hon.

a. Sitosterol
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psitosterol glucosides Sitosterol (Hinh 4.5) c6 hoat tinh sinh hoc cao
va git vai tro quan trong trong di€u hoa

R = H or C;sH;,CO 2 , ~ A
chuyén hod md va cholesterol.

CHZ0R
0

Sitosterol két hop voi cholesterol tao thanh

N © nhirng hop chét khong tan va khong dugc co
G thé hap thu. Do do6 ngdn ngura dugc sy tang
Hinh 4.5 Sitosterol cholesterol trong mau.

b. Cholesterol

La chat c¢6 hoat tinh sinh hoc rit quan trong.

GHg Cholesterol ¢ trong cac t€ bao va to chuc, &

o CHCH,CH,CH,CHCH, ndao 4%, gan 0,3%, co 0,2 — 0,25%, mau
3 \ 0,12 - 0,16%.

CH
N ; Cholesterol (Hinh 4.6) tham gia vao cac qua

ch trinh tham thau va khuéch tan trong té bao.

olesterol

HO Pong thot tham gia vén chpyen cac acid beo
Hinh 4.6 Cholesterol d}r trir dén gan de 'c}u:c_)’c dot chay cho co thé

st dung khi can thiét.

Cholesterol bi oxy hod ¢ gan cho cac acid mat. Cac acid mat c6 vai trd nhu tuong hoa
& rudt. Cholesterol tham gia vao viéc tong hop cic ndi tiét t6 vo thuong than
(testosterol, vitamin Ds, noi tiét t6 sinh duyc..). Cholesterol 14 yéu t6 chinh tham gia vao
su hinh thanh va phat trién xo vita dong mach, vi voi ché do an nhiéu cholesterol thi
cholesterol trong méu ting. Theo nhiéu nghién ciru cho thiy cholesterol huyét gay
dong cholesterol ¢ thanh mach mau va gy ra cac bién doi xo vira dong mach.

Trong nhirng nam gan day nguoi ta cling da néu Ién mdi quan hé gitra cholesterol vo1
su phat trlen ctia khoi u 4c tinh. O cac té bao ung thu, lugng cholesterol gap 4 1an cao
hon cac t6 chirc binh thuong. Tuy nhién van con dang nghién ctru tiép tuc.

6.2 Vitamin

Chét béo 1a ngudn vitamin A, D va E. Vi luong chat béo sir dung day du s& lam cho
cac sinh t0 tan trong dau dugc st dung hoan toan va cé hiéu qua. Chat béo giau céac
acid béo chua no can thiét ho trg hap thu vitamin A va caroten.

Céc chit béo giau tocopherol kich thich sir dung vitamin A va D trong co thé. Khi chit
béo co6 chat luong tot va bado quan hop ly thi lugng vitamin trong d6 ciing dugc dam
bao. Khi chat béo bi hu hong thi cac vitamin trong d6 cling bi phan giai.

Vitamin A chi c6 trong md dong vat, cac loai dau thuc vat lai chira carotene. M& dong
vat con chura vitamin nhém D, ching 1a dan xuat cta ergosterol hay cholestetol. Vi vay
c6 thé coi cholesterol 1a nguon vitamin D chinh trong co thé.

Chét béo ciing 1a ngudn vitamin E (tocopherol). Mot lwong day du tocopherol trong
ché dg an giup tich chira vitamin A trong cac ndi tang (gan, than..)

Vé phuong dién vé sinh, tinh chat chéng oxy hod cua vitamin E dic biét quan trong
trong viéc ngan ngura sy hu hong md. Tocopherol c6 nhi€u trong dau thuc vat, mo
dong vat chura it tocopherol nén rat kho bao quan.
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Nhu cau vitamin E phu thudc vao luong cac acid béo chua no can thiét trong khau
phan. Dé ngin ngira biéu hién thiéu vitamin E, ty 1¢ vitamin E (theo mg oc-tocopherol)
va céc acid béo chura no can thiét (theo gram) s& twong dwong 0,6.

Céc chat béo thuc vat khac ngoai tocopherol con chira cac chat chdng oxy hoa ty nhién
nhu sesamol (dau me), gosipol (dau bong). Tuy nhién gosipol (C3oH300s) 1a chat doc
dbi vé6i co thé voi ham lwong khoang 0,08 dén 2% & dau bong. Qua trinh tinh ché cho
phép loai trir cac chat doc do.

VII Gia tri dinh dwéng ciia chat béo

Pé danh gia gid tri dinh dudng ctia chat béo, céc tiéu chuan sau ddy duogc sir dung:
e Ham lugong vitamin A, D va tocopherol
e Ham lugng céc phosphatide (lecithin)
e Ham lugng céc acid béo chua no (acid linoleic)
e Ham luong cac sterol, nhét 13 B-sitosterin
e D2 tiéu hoa va tinh chit cam quan t6t

Chét béo dong vat va chat béo thuc vat cling khong hoan toan dap tng duoc cac nhu
cau trén. Cac loai m& dong vat c6 vitamin A, D nhung lai khong ¢6 hoac cé rat it cac
acid béo chua no can thiét. Chat béo cua sita tuy co dic tinh sinh hoc cao do trong
thanh phan c6 chtra acid arachidonic nhung lai rt nghéo cac acid béo chua no can
thiét khac. Nguoc lai dau thuc vat khong co6 vitamin A, D hay acid arachidonic nhung
lai ¢6 nhiéu acid linoleic, phosphatid, tocopherol va sitosterin.

Viéc str dung phdi hop cac chat béo dong vat va thuc vat méi co thé tao nén ngudn
chat béo co gia tri sinh hoc cao. Ve mat gia tri sinh hoc, ty 1¢ chat béo ngudn goc dong
vat nén khoang 60 - 70% va ngudn gdc thuc vat 30 - 40%. O nguoi ding tudi, ty 1
dau thyc vét sir dung nén ting.

Tinh can ddi cta cac acid béo trong m& an clng rat quan trong. Ty 1é d6 trong khau
phan nén 1a 10% cac acid béo chua no c6 nhiéu mach kép, 30% cac acid béo no va
60% acid oleic.

VIII Hap thu va dong hoa chat béo

Chét béo trong co thé la chét béo trung tinh triglyceride. Cac acid béo trong phan tu
cua chung co cac lién két khong no khac nhau va c6 cac chuoi lién két voi cac do dai
khéc nhau, vi vay ty 1€ ti€u hoa hap thu cua chiing cling khac nhau.

Céc chat béo d& tan chay thudng hip thu tot. Cac chat béo tan chay ¢6 nhiét do nong
chay trén 40°C déu hap thu kém.

Vé mit dong hoa c6 thé chia chit béo thanh ba nhom:
e Cac chat béo co d6 tan chay thap hon than nhiét: d6 dong hod 97 - 98%
e Cac chit béo co do tan chay trén 37°C: d6 dong hoa khoang 90%

e Céc chat béo co d6 tan chay trén 50 - 60°C: d6 dong hod 70 - 80%
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Tinh can do61 va dac diém cac acid béo trong khau phan anh hudng té1 hap thu chat
béo. Néu trong khau phan an c¢é qua nhi€u acid béo no hoac chua no, do dong hoa déu
giam xudng. Néu ham lugng céc acid béo chua no c6 nhi€u nodi déi cao qua 15%,
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FA: chudi acid béo

Nguédn: Harper's Review of Biochemistry, 19th ed., Long Medical Publications, Los
Altos, Calif. (1983)

Qua trinh hap thu chét béo dugc biéu dién ¢ Hinh 4.7. Chét béo dugc hap thu & rudt
non. Trong da day chét béo s& dugc nhu tuong hoa so bd va di vao ta trang, toc do va
nhip diéu di vao s& khac nhau tity thudc vao ham luong ctia chat béo trong thirc an, ty
1¢ cang nhiéu thi thoi gian dung lai trong da day cang lau. Khi chat béo vao dén 14
trang, gip mat va enzyme lipase cia tuyén tuy s& phan giai cac phan tir triglyceride,
dau tién hinh thanh 1-diglyceride va 2-diglyceride va tach 1 phan tir acid béo ra, sau d6
tiép tuc phan giai dé hinh thanh 2 don glyceride va 1 phan tir acid béo khac. Téc do tac
dung phén giai do enzyme ciing khac nhau tiy theo d6 dai cta lién két chat béo, toc do
phan giai cia acid béo khong no nhanh hon acid béo no.

Do dong hoa ctia mot s6 chat béo nhu sau:

Bo: 93 - 98% M3 heo: 96 - 98% M3 bo: 80 - 96%
M3 ctru: 80 - 90% Dau meé: 98% Dau dau nanh: 97,5%
IX Nhu cau chat béo

Luong chat beo an hang ngay dugc cac nuoc trén thé gidi rat khac nhau. Nhiéu nudc
Chéu Au, Bac My su dung hon 150 g chat beo hang ngay (theo dau nguoi). Trong khi
d6 o cac nudce A Phi luong chat béo khong qué 15 — 20 g/dau ngudi/ngay.

Nhu cau chét béo phu thudc theo tudi, tinh chét lao dong, dac diém dén toc va khi hau
(Bang 4.7). O x1r lanh, ty 1€ calo do chat béo nén khoang 35% tong so calori cua khau
phan, & vung 6n doi, xr néng 15 - 25%.

e O nguoi tré tudi va trung nién, ty 1& dam: béo = 1/1
e Dung tudi: ty 16 dam: béo = 1/0,7
e (Gia va béo phi: 1/0,5

Bang 4.7 Nhu cau chat béo theo g/kg can ning

Poi twong Nam Nt
Nguoi con tré va trung nién
Lao dong tri 6c + co gio1 1,5 1,2
Lao dong chan tay 2,0 1,5
Nguoi ludng tudi
Khong lao dong chan tay 0,7 0,5
Cé lao dong chan tay 1,2 0,7
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CHUONGYV. CARBOHYDRATE

I Mé dau

Carbohydrate t€n goi chung cua nhom phan tir hiru co va ching cung cap khoang 48%
nhu cdu ning luong cta khau phan. Carbohydrate dugc phin nhom tuy thudc vao sb
lugng cua nguyén tir carbon trong phan tir, nhu triose (3 don vi carbon), pentose (5 don vi
carbon), hexose (6 don vi carbon). Vé mit dinh dudng loai carbohydrate c6 tam quan
trong la hexose va trong d6 D-glucose la loai quan trong nhat. Luong carbohydrate cung
cap day du sé lam giam phan huy protid dén murc tdi thiéu. Trong co thé chuyén hoa cua
céc carbohydrate c6 lién quan chit ché v6i chuyén hoa lipid va protid.

Céc thirc 4n thuc vat 13 ngudn carbohydrate ciia khau phan. Cac thuc pham dong vat c6
glycogen va lactose. Glycogen c6 mot it trong gan, co va cac td chuc khac va cé dic tinh
cua tinh bot. Lactose co trong stra trén 5%.

Céc carbohydrate quan trong nhat trong thuc pham duoc trinh bay & Bang 5.1
Bang 5.1 Cac carbohydrate

Monosaccharides|| Glucose, Fructose

Disaccharides Sucrose, Lactose
Oligosaccharides Raffinose, Stachyose, Fructo-oligosaccharides
Polysaccharides Cellulose, Hemicelluloses, Pectins, B-Glucans, Fructans, Gums,

Mucilages, Algal polysaccharides

Sugar alcohols Sorbitol, Mannitol, Xylitol, Lactitol, Maltitol

II Vai tro sinh ly cua carbohydrate

2.1 Cung cap ning hrong

La vai trd sinh 1y chu yéu cua carbohydrate. Carbohydrate ¢ trong co bép 1a nguon nang
luong hitu hiéu nhat cta hoat dong co. Carbohydrate dugc oxy hoa trong co thé ca theo
con duong hiéu khi va ky khi.

Carbohydrate va cac ddng phan 1ap thé cta chiing tham gia vao thanh phan t6 chirc ciia co
thé, c6 chirc phén va tinh déc hi¢u cao. Trong dinh dudng nguoi vai tro chinh cua

carbohydrate 1a sinh nang luong. Hon 1/2 nang luong cua khau phan an 1a do
carbohydrate cung cdp, 1 g carbohydrate d6t chay trong co thé cho 4 Kcal.

Hoat dong cua tim ciing chu yéu dya vao ning luong cua phosphoric acid, glucose va
glycogen oxy hod. H¢ than kinh ngoai glucose ra, khong thé st dung dugc nang luong do
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cac chat dinh dudng khac cung cp. Glucose trong mau 1a ning luong duy nhat cia hé
than kinh, khi lugng duong huyét thap s€ xuat hién hon mé, ngat, tham chi tr vong..

2.2 Thanh phan ciu tao nén cac to chirc thin kinh

Ngoai vai tro sinh ning lugng & mutc do nhat dinh, carbohydrate con c6 vai tro tao hinh.
Mac du co the luén phan huy carbohydrate dé cung cap nang luong, muc carbohydrate
trong co thé van on dinh néu an vao day du. Tt ca cac to chirc va té bao than kinh déu c6
chtra carbohydrate. Desoxyribonucleic acid (DNA) 1a co s vat chat cia di truyén sinh
hoc c6 chira dudng ribose 1a loai pentose.

2.3 Bao vé€ gan, gidi doc
Khi glycogen gan dugc du trir da twong dbi day du, gan s& co kha ning giai doc tuong dbi
manh d6i v6i chimg doc huyet do mot vai loai hod chit doc (nhu carbon tetra-chloride,
con, thach tin) va do bi nhiém céc loai vi sinh vat gy bénh gay nén. Vi thé dam bao viéc
cung cap duong, duy tri trong gan du luong glycogen vé1 mirc d§ nao do s€ bao vé gan

tranh dugc nhitng ton hai cta céc tic dong co hai; ddng thoi s& duy tri duoc chuc ning
gidi doc binh thuong cta gan.

24 Chéng tao thé cetone

Lipid oxy hoa trong co thé sé dwa vao niang luong do carbohydrate cung cap. Khi
carbohydrate cung cap khong du, co the do bi bénh (nhu bénh t1eu duong) khong thé tan
dung duoc ngudn carbohydrate, ngudn ning luong phan 16n can thiét do lipid cung cap,
va khi lipid oxy hod khong hoan toan thi s& sinh thé cetone, ddy 1 chat mang tinh acid,
néu tich dong trong co thé nhiéu s& dan dén ngd doc acid. Vi vy c6 thé xem carbohydrate
c6 tac dung chdng tao thé cetone va phong ngira ngd doc acid.

III Carbohydrate tinh ché va carbohydrate bao vé

3.1 Carbohydrate tinh ché

Carbohydrate tinh ché chi nhimg thyc pham giau carbohydrate di théng qua nhiéu mirc
ché bién 1am sach, 43 mat t6i da cac chat kém theo carbohydrate trong thuc pham. Mirc
tinh ché cang cao, lwong mat cac thanh phan cdu tao cang 16n, chat xo bi loai trir cang
nhiéu, ham luong carbohydrate cang ting va thuc pham trd nén dé tiéu hon. Carbohydrate
tinh ché 1a nguyén nhan chinh trong van dé gy béo phi, rdi loan chuyén hdéa m& va
cholesterol & ngudi nhiéu tudi, ngudi gia it lao dong chan tay.

Thudc loai carbohydrate tinh ché cao co:

- Cac loai dd ngot, trong d6 lugng dudong qua 70% ning luong hodc tuy ¢6 ham
luong duong thap (40 - 50%) nhung m& cao (30% va hon).

- Bot ngil coc ti 1& xay xat cao, ham luong cellulose & mirc 0,3% hodc thap hon
cling thudc loai carbohydrate tinh ché vi ching dé tao m& dé tich chira trong co thé.
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Nguoi nhiéu tudi, ngudi gia, ngudi it van dong thé Iyc nén han ché luong carbohydrate
tinh ché dudi 1/3 tong s6 carbohydrate khau phan.

3.2 Carbohydrate bao vé

Gom nhirng carbohydrate thuc vat chil yéu ¢ dang tinh bot voi ham luong cellulose cao
hon 0,4%. Carbohydrate loai nay thuong dugc bao v¢ bdi cellulose trude men ti€u hoa vi
vay cham tiéu, déng hoa cham va rat it duoc st dung dé tao ma. Thay thé carbohydrate
tinh ché bang carbohydrate bao vé ma khong lam thay d6i cac thanh phan khac trong khau
phan lam tang cam giac no bung.

IV Cac carbohydrate don gian

Thudc loai nay gdm c6 mono va disaccharide. Chung c6 dic tinh chung 12 d& hoa tan
trong nudc, dong hod va st dung nhanh dé tao glycogen. Cac carbohydrate don gian déu
c6 vi ngot, khi vao co thé xuat hién tuong d61 nhanh trong mau.

4.1 Monosaccharide

Cac monosaccharide thudng gip 13 fructose va glucose. V& thanh phan hoa hoc chung la
nhitng hexose nghia 1a trong phan tir cd 6 nguyén tir carbon, img v6i 12 nguyén tor H va 6
IlgU.Yél’l tor O (C6H1206).

a. Glucose

CAu trac cua phan tir glucose thé hién ¢ Hinh 5.1. Glucose c6 kha ning dong hoa nhanh
va dugc s dung nhanh nhat trong co thé dé tao thanh glycogen. Chat niy can thiét cho
dinh dudng cac co dang hoat dong, ké ca co tim dé duy tri mirc dudng huyét va tao thanh
du trir glycogen ¢ gan. Glucose 1a ngudn cung cip nang lugng chinh cho hé thong than
kinh trung wong. Phan 16n carbohydrate dua vao co thé dugc chuyén thanh glucose dé
cung cap nang lugng cho cac t6 chuc. Glucose duoc xem 14 thirc dn t6t nhat cho nguoi
sau khi mo, 6m y€u hoac bi bénh nang.

CH,OH 4

H
2
H*[::_OH \C/H/ c}C’JH
c —0 o N ~
NN 07Ny Namon
QH / 1
/ c #l/ \OH OH H
FI{ Jm Fructose
Hinh 5.2 Fructose

Hinh 5.1 Glucose

Trong ty nhién glucose c6 nhiéu trong cac loai qua. Ham luong ciia chung trong mot sb
loai qua nhu sau: chuéi 4,7%, tao 2,5 — 5,5%, méan 1,4 — 4,1%.

b. Fructose

CAu trac phén tir cia fructose thé hién & Hinh 5.2. Fructose duoc coi 1a loai carbohydrate
thich hop nhat cho nguoi lao dong tri 6c ding tudi va nguoi gia. Day ciing la loai
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carbohydrate t6t cho cic bénh nhan xo vira dong mach, cac truong hop roi loan chuyén
hoa lipid va cholesterol. Fructose anh hudng tét dén hoat dong cta cac vi khuan cé ich
trong rudt, dac biét td1 chirc phan cua chiing. P ngot cao cua fructose cho phép str dung
voi1 lugng nhé dé du dat mac d6 can thiét. Ngoai ra con han ché duoc ham luong duong
su dung.

Do s luong cta ching bang véi sé luong cia glucose tir sy thuy phan duong mia nén
fructose hoat dong nhu glucose trong viéc san sinh ra glycogen. Glucose va fructose
chuyén hoa hod hoc dudi tac dung cua dung dich kiém va mot cach sinh hoa hoc boi
enzyme trong qua trinh chuyén hoa qua lai cac chit din xuit phosphate, glucose-6-
phosphate thanh fructose-6-phosphate.

Cac loai qua 1a ngudn fructose chinh. Ngudn fructose tu nhién quan trong 1a mat ong,
trong do lugng fructose 1€n t¢i 37,1%. Ham lugng fructose trong mot s6 loai qua nhu sau:
chudi 8,6%, tao 6,5 — 11,8%, man 0,9 — 2,7%, mo 0,1 - 3%, nho 7,2%.

4.2 Disaccharide

Saccharose (duong mia hay cu cai duong) va lactose (duong sira) la cac disaccharide
chinh c6 vai trd quan trong trong dinh dudng ngudi. Tinh chét cua chung 13 dé tan trong
nuée, dé d@)ng hoa va su dung dé tao glycogen. Cac disaccharide rat gén Vo1
monosaccharide.

a. Saccharose

?H
cH,  on  OH
0 H,C 0 CH;

HO o
OH
HO OH HO
Galactose
Hinh 5.3 Saccharose Hinh 5.4 Lactose

Saccharose (Hinh 5.3) la dang disaccharide cua glucose va fructose. Saccharose dudi
dang duong mia hay cu cai duong dugc sur dung nhiéu nhat trong dinh dudng nguoi. Tuy
nhién can giéi han luong duong sir dung d6i véi nguoi 16n tudi lao dong tri 6c, nhitng
ngudi ¢6 khuynh hudng béo... do céc 1y do sau:

* Mirc sir dung duong cao thuong khong tach roi voi sy tang nang luong chung
cua khau phan, day 1a viéc khong tot doi voi nguoi khong lao dong chan tay.

* Khi thira, saccharose dé dang bién thanh m&

* Nhiéu nghién ctru con cho thdy ¢ ngudi dung tudi va gia, thira saccharose c6 tac
dung tang cholesterol trong mau, trong khi do tinh bot khong c6 tinh chat nay.
Ngudn saccharose cha yéu trong dinh dudng nguoi 1a dudng mia (10 - 15%) va duong cu
cai (14 - ,1 8%). Ngoai ra saccharose con hi¢n dién trong mc}t s0 loai thuc pham khéac nhu
sau: chuoi 13,7%, mo 2,8 - 10%, man 4,0 — 9,3%, dua hau 5%, ca rot 6,4%, tao 1,5 —
5,3%.
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b. Lactose (duwdng sira)

Lactose 12 mot disaccharide gdm 2 monosaccharide dé tao thanh carbohydrate (cu trac
phéan tor dugc cho ¢ Hinh 5.4) trong sira cac loai dong vat cé va. Lactose kém ngot va
kém hoa tan hon sucrose, hoa tan khoang mot phan trong 6 phan nudc. Khi hydro hoa
bang nhiét vé6i acid hodc bdi enzyme nhu lactose cia nude qua & duong rudt, mdi phan tir
lactose cho mét phan tir glucose va mot phén tir galactose. Do d6 lactose dn vao duogc hap
thu. Enzyme thuy phan lactose 1a lactase. Lactase thuong mat trong cac co thé thanh thiéu
nién va lam cho céc co thé nay khong chiu duge sita. Qua trinh thuy phan lactose & dudng
rudt xay ra cham, diéu d6 c6 mat tot va khong tdt.

* Mt tot cta viée thuy phan chdm lactose 13 nhd d6 c6 thé han ché duoc cac qua
trinh 1én men ¢ rudt va binh thuong hoa cac hoat dong cua vi khuan duong rudt co ich. Su
cO mat cua lactose kich thich phat trién ctia vi sinh vét 1am chua sira, (rc ché céac vi khuan
gdy thdi. Saccharose khong co tinh chat ctia lactose nén khong co tac dung nao ddi voi vi
khuan rudt.

* Mat khong tdt cua viéc thuy phan cham lactose 1a han ché sir dung né dé tao
glycogen nhanh, do mat nay ma khi lao dong ndng dung glucose hay saccharose t6t hon.

Lactose rat it sa dung trong co thé dé tao m& va cing khong co6 tac dung lam tang
cholesterol trong mau. Ngudn lactose 13 sita va cac ché pham cua sira.

c. Maltose (dwong mach nha)

CH.OI CH,0H Maltose do hai phén tir glucose ngung két hop

) thanh (Hinh 5.5). Trong mam cua cac loai ngii

OH 9 OH 0 cdc méi ndy mam c6 ham lugng tuong dbi

0 nhiéu, dic biét 1a trong mach nha c6 ham

HO - UHUH luong cao nhat. Thirc dn c6 chira tinh bot trong

‘ miéng dudi tic dung ciia amylase trong nudc

maltose (moutsuiker) bot, mot phan s& duoc phan giai thanh dudng
Hinh 5.5 Maltose maltose.

4.3 Do ngot cuia cac loai dwong

DJ§ ngot cua cac loai duong khac nhau. Néu léy do ngot cua saccharose (mia hay cu cai
duong) 1a 100, thi do ngot cua cac loai duong dugc sap xép nhu sau:

Saccharose 100 Maltose 32,5
Fructose 173 Ramnose 32,5
Puong nghich chuyén 130 Galactose 32,1
Glucose 74 Lactose 16,0

Tir s6 lidu cho thay ngot nhét 1a dudng fructose, it ngot nhat 1a duong lactose. Dang chu y
cac loai duong tur lactose phan gidi ra, glucose va galactose lai ngot hon nhicu (74 va 32)
so voi lactose (16).
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V Polysaccharide

5.1 Tinh bt

La polysaccharide c6 cdu triic hod hoc phtic tap. Su phtic tap cla cau triic phan tir cac
polysaccharide 1a nguyén nhan cua tinh khong hoa tan ctia ching. Tinh bdt c6 déac tinh
hoa tan dang keo. Cac dung dich keo cua tinh bot khong bao gdm cac hat tinh bot riéng
r& ma 13 cac mi-xen (micelle) bao gdm mot lwong 16n phan tir.

Tinh bot bao gdm hai phan tir, amylose (thong thuong chiém 20 - 30%) (Hinh 5.6) va
amylopectin (Hinh 5.7) (théng thuong chiém 70 - 80%). Ca hai chtra hop chét cao phan
tir ctia cac don vi a-glucose trong cau truc.

Hinh 5.6 CAu tric mét phan cua , X ) i
amylose Hinh 5.7 Cau tric mot phan cua amylose pectin

Tinh bot 12 thanh phan dinh dudng chinh cua thuc pham thyc vat, dac biét 1a cac loai hat
va dau ciing nhu khoai tay. Su bién d6i tinh bot trong co the dong va thyc vat khong tach
r01 voi su tao thanh dudng. Do do6 c6 thé coi tinh bot 1a nguon duong quan trong, can thiét
cho hoat dong ctia co thé. Nhiéu nghién ctru chimg minh rang ¢ thyc vat sy tao tinh bot di
trudce sy tao thanh dudng. Luong tinh bot trong tdo giam dan trong qué trinh chin va bao
quan, dong thoi cac loai duong ting 1én mot cach tuong tng.

Trong co thé ngudi tinh bot 1a ngudn cung cip glucose chinh. Sy bién d6i cham tinh bot
thanh glucose tao diéu kién thuan loi cho viéc str dung ching hoan toan nhat trong co thé.
Trong diéu kién tiéu hao ning luong trung binh luong duong can thiét chi yéu dua vao
tinh bot. Sy bién doi tinh bot thanh glucose di qua nhiéu giai doan trung gian. Do anh
huong cua cac men (amylase, diastase) va acid, tinh bot bi thuy phan tao thanh dextrin
(bat dau 1a amylodextrin, sau 13 erytrodextrin, acrodextrin va maltodextrin). Trong qua
trinh do, muc hoa tan trong nudc cia cac dextrin tao thanh tang 1én. Amylodextrin chi hoa
tan trong nudc noéng, con erytrodextrin c6 thé hoa tan trong nudc lanh. Acrodextrin va
maltodextrin tan d& dang trong bat ky trudng hop nao. Phan Gng dic hiéu cho tinh bot
cling mét di theo qua trinh trén. Amylodextrin cho mau xanh nhat, acrodextrin va
maltodextrin khong cho phan mg véi iode. San pham cudi cling cta bién déi cac dextrin
1a dudong maltose. Pay 1a mot loai dudng co day du tinh chat ctia disaccharide, ké ca tinh
chéat dé hoa tan trong nude. Do anh hudng ciia cac men, maltose chuyén thanh glucose,
chat nay dugc st dung dé tao glycogen. Co thé thidy qua trinh chuyén hoa cua cac
disaccharide va polysaccharide theo so @6 Hinh 5.8
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5.2 Glycogen

chi ton tai trong co thé dong vat, 1a hinh thirc carbohydrate ton trit. Glycogen cé tuong
d6i nhiéu & gan (t6i 20% trong lugng tuoi) va co. Trong co thé glycogen duoc sir dung dé
dinh dudng cac co, co quan va hé thong dang hoat dong dudi dang chit sinh ning luong.
Su phuc hoi glycogen xay ra khi nghi ngoi nhd su tai tong hop glycogen tir glucose cta
mau.

Hé thong than kinh trung wong diéu hoa viéc tao thanh va phén giai glycogen trong co
thé. Hé thong noi tiét t6 ciing tham gia vao diéu hoa chuyen hoa glycogen & gan. Khi
glucose trong mau cao, insulin cta tuyén tuy kich thich tong hop glycogen & gan va gay
ha duong huyét. Khi glucose trong mau thap, adrenalin cua tuyén thuong than gitip phan
giai glycogen ¢ gan.

Tinh bot

Amylase (nudc bot) 20 - 40%
Amylase (tuy) 50 - 80%
Amylase (rudt)

Maltose
Saccharose Lactose
Saccharase Maltase Lactase
(ruot) (ruot)
A 4
A A 4
Fructose Glucose Galactose

Hinh 5.8 Qua trinh chuyén ho4 cta céc disaccharide va polysaccharide

5.3 Cac chit pectin

COCH (1->4)-alpha.D-galacturanan Cac pectin  (Hinh 5.9) thuéc loai
—OOHO coon polysaccharide keo hodc glucopolysaccharide.
o Lo Chung c6 mét chu yéu trong cac san phdm
Sy NOH CooH thuc pham. Céc chat pectin c6 thé coi nhu cac
o hemicellulose vira c6 cac chic phan co hoc
SN CO(;H chéng d&, chirc phin cta cac chit bao vé, vira
on \(OH c6 gia tri dinh dudng nhat dinh. Phén tir pectin
0— thuong gom mot phan tir polysaccharide nao
o d6 va mot acid pectinic.
Hinh 5.9 Pectin

Vé cau trac hod hoc, acid pectinic c6 cac chudi dai gom cac anhydric cta acid
galacturonic noi bdi cac day nodi glucoside dé bi phan huly. Do anh huéng cua cac tac nhan
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hoa hoc (acid, kiém) va dun ndng, cac chat pectin dé dang bi thuy phan. Cac chét pectin
cling de dang bi phan giai béi cac men c6 mat trong vi khuan, ndm va cac to chirc thue vat
cao cap.

Pectin gdm hai dang:
» Protopectin
* La nhiing pectin nguyén thuy cua thuc vat khong tan trong nuéc

* Co mit trong cac thyc pham thyc vat nhu: qud, ct tao thanh cac 16p trung gian
gilta cac té bao va chat liéu lién két va cung co6 thanh té bao.

* Protopectin c6 nhiéu trong cac qua xanh, do d6 qua xanh thudng ctng. Trong
qué trinh protopectin bi phan giai, qua dan tré6 nén mém. Lugng pectin ¢ rau qua dun chin
cao hon rau qua con tuoi vi mot phan dugc tao thanh tir protopectin.

> Pectin

* Thudc nhém chat hoa tan, ddng hoa duoc trong co thé. Vé thanh phan hoa hoc d6
1a cac polygalacturonic phan tir cao (trong do nguyén tur H trong cac nhom carboxyl dugc
thay thé boi cac nhém methyl va ion kim loai theo mtrc d§ khac nhau).

* Pectin 1a esther methylic ciia acid pectinic. Dudi anh hudng cua enzyme
pectinase, pectin bi thiy phan t6i cic thanh phan don gian hon 1a duong va acid tetra-
galacturonic. Do tac dung cia cac enzyme nay nhom methoxyl (OCH3) tach khéi pectin.
Nhu vay pectin 1a acid polygalacturonic c6 chtra caic nhdm methoxyl.

Tinh chat cta cac pectin quyét dinh vai trd cia chiing trong k¥ nghé thuc pham 12 khi ¢
mit cta acid va dudng chung tao thanh véi nude cac khbi dong keo. Nguoi ta thdy luong
ruou methylic trong pectin cang cao thi ddc tinh dong keo cang t6t. Nhiéu nghién ctu cho
thay pectin ¢6 vai tro trong dinh dudng ngudi khoe va nguoi 6m. Cac chat pectin trc ché
cac vi khuan gay thdi trong rudt va diéu hoa hé vi khuan duong rudt, cai thién cac qua
trinh ti€u hoa.

Pectin c6 cong hiu cao trong cac truong hop ngd doc nghé nghiép do chi. O nhiing noi
san xuat c6 nguy hiém do chi, ché do an diéu tri, du phong giau pectin co6 tac dung tot.
Nhiéu nghién ctru chi ra rang viéc st dung pectin vao ché do an diéu tri, du phong giau
pectin co thé ap dung cho cac nghé nghiép tiép xuc véi cac chit doc khac. Pectin con thiic
day qua trinh lién seo va co tac dung tot trong diéu tri bong loét.

Hiéu qua diéu tri cua cac thyc don thuc vat (tdo, ca rot, chudi..) trong diéu tri cac bénh da
day-rudt 1a do cac chét pectin c6 nhiéu trong do. Cac tac dung nay cua pectin chua duoc
giai thich ddy du mot cach khoa hoc. 'Nguoi ta cho rang tac dung trén c6 duogc 1a do cac
dic tinh keo cua pectin vi kha niang hip phu cao cua ching. Pectin c6 nhiéu trong cac loai
qua, cu nhu ¢ cam 12,4%, mo 4 — 7,1%, man 3,1 - 8%, tao 1,6 — 5,6%, ca rot 2,4 — 4,8%.

5.4 Cellulose

Cellulose 1a thanh phﬁn ciu tao cua thuc vat, vé& cau trac hoa hoc rat gﬁn Vo1
polysaccharide (Hinh 5.10).
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Cellulose trong rudt cé thé duoc
phan giai va déng hod do mot sb
vi khuén duong rudt co6 cac loai
men phan giai cellulose. Do d6 ¢
mc d6 nhat dinh né co gia tri
dinh dudng. Cac loai hat c6 ham
luong cellulose cao, tuy vay ham
luong nay giam nhiéu trong qua
trinh xay xat. Luogng cellulose

H trong rau qua khoang 0,7 - 2,8 %,
Ho oH trong qua 0,5 - 1,3 %, khoai tay
Hinh 5.10 Cellulose 0,7-1%.

Chat luong cellulose co ¥ nghia dinh dudng quan trong va dugc chia thanh hai loai:
cellulose thd va cellulose min. Loai cang min cang c6 kha ndng phan gidi va dong hoa
cao. Chtrc nang cua cellulose va cac chat xo thirc an nhu sau:

Phong ngira ung thw rugt két: Cac thie an c6 chira ham luong lipid cao s& 1am cho vi
khuan ky khi trong rudt sinh sbi ndy né nhiéu khién cho céac steroid trung tinh hodc c6
tinh acid, ddc bi¢t 1a acid choleic, cholesterol cung cac chét chuyen hoa cua ching cling bi
thoai bién, cac chat chuyén hoa acid choleic trong phén ting 18n 1a chat gay ung thu.. Chat
x0 trong thirc 4n s& trc ché hoat dong cua cac vi khuan ky khi, thiic day vi khuan hiéu khi
sinh truong, 1am cho luong hinh thanh acid choleic trong dai trang giam xudng. Cellulose
c¢6 tac dung kich thich nhu dong rudt, vi thé dung dé diéu hoa bai tiét. Cellulose gitr vai
trd nhat dinh trong diéu hoa hé vi khuan c6 ich ¢ rudt va tao diéu kién tot nhat cho chirc
phan tong hop cua chung.

Phong ngira xo vita dong mach: gan day nhiéu nghién ctru cho thy cellulose tao diéu
kién bai xuét cholesterol ra khoi co thé va nhu vay c6 vai tro nhét dinh trong phong ngira
x0 vita dong mach.

Phong ngiva hinh thanh séi mdt, gigm dwec ham lwong mé trong mdu. Phan 16n soi
mat 1a do cholesterol trong dich mat bao hoa qua mic gay nén. Khi acid mat va
cholesterol mit can bang, thi s& chiét xuét ra chét két tinh cholesterol nhé va hinh thanh
soi mat. Chat xo thirc an s& 1am giam duoc nong do cholesterol trong mat va huyét thanh,
tir 46 1am do bio hoa cua cholesterol trong mat giam xudng, ty 18 mac bénh s6i mat theo
do cling giam.

Gay danh hwéng dén mirc dwong huyét, giam bot tic dung dwa vao insulin ciia bénh
nhén tiéu dwong. Khi ap dung cach an c6 chtra nhiéu chat xo va carbohydrate nhu lwong
thue céc loai, dau cac loai va rau xanh thi luong dudng-niéu va luong yéu cau insuline &
bénh nhan tiéu dudng déu giam xudng

Ngdn ngura sy thira nang lugng va béo phi. Bita an c6 nhi€u chat xo s€ lam tang dung
tich chura thirc an trong rudt, tao cam giac no bung, tr d6 c6 thé giam duoc lugng thirc an
va nang lugng nap vao, kiém soat dugc can nang va ngan ngua dugc béo phi.
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VI Ngudn carbohydrate trong thirc in

Ngudn carbohydrate trong thirc n duoc thé hién & cac Bang 5.2, Bang 5.3, Bang 5.4

Bang 5.2 Ham luong cellulose va carbohydrate tong sb trong mot vai thirc dn chinh (%)

Tén thuc an Cellulose Carbohydrate tong sd
Gao nép 0,6 74,9
Gao té 0,4 76,2
Khoai lang 1,3 28,5
Khoai tay 1,0 21,0
San tuoi 1,5 36,4
Ngo 2,1 70,0
Pbau Ha Lan 5,4 50,0
Dau tuong 5,0 23,5
bau xanh 4,5 35,6
bau c6 ve 4,0 45,0
Cachua 0,8 4,2
Cai bap 1,6 5,4
Rau mudng 1,0 2,5
Rau ngo6t 2,5 3.4
Nam huong kho 17,0 23,5
Géc 1,8 10,5
Chubi tiéu 0,8 22,4

Pu du chin 0,6 7,7
Thit bo 0,0 0,0
Thit lon 0,0 0,0
Thit ga 0,0 0,0
Gan lon 2,7 2,0
Ca cheép 0,0 0,0
Trimg ga 0,0 0,5
Stra me 0,0 7,0
Sira bo tuoi 0,0 4,8
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Bang 5.3 Ham luong cac loai duong trong mot s6 loai thuc phém (%)

Tén san pham Tinh bot Puong tan Carbohydrate khac
Lua gao 63 3,6 2
Laa mi 65 4,3 8
Ngb 70 3,0 7
Keé 60 3.8 2

Bang 5.4 Ham luong dudng trong bd phan an dugc cta mot sb loai rau qua (% so véi

trong luong tuoti)

DPuong tong so Saccharose Loai duong
Tén san phim | Gidi han Tri 5 Gidihan | Trisb cht yeu
giao dong | thuong gap | giao dong | thuong gap
Cam 43-11,5 7-8 1,0-6,0 4 Saccharose
Nho 14,0 - 35,0 15-23 0-0,5 0-0,3 Dbuong don
Lé 7,3-21,0 10-12 0-5,1 4-70 Fructose
Chanh 0,5-3,1 - 0-0,8 - DPuong don
bao 6-153 10-11 2,7-12,0 7-10 Saccharose
Hong 9-20,0 - 0-5 0 Puong don
Dua bo 6-11 6-11 1,2-3,2 Fructose
Dua hiu 6-18 8-11 1,3-11,0 3-7 Saccharose
Dua chudt 1,2-3,1 - 0-0,3 - DPuong don
Bip cai 1,6 -4,0 2,5-3 0-0,8 0,3-0,4 | Duongdon
Ca chua 1,6 - 4,1 - 0,3-0,8 - -
Ot ngot 2,0-4,9 2,0-3,0 0-0,5 - -
Carbt 6-8 - 2-6 - -
Cu cai duong 16 - 26 16 - 23 16 —23 16 - 20 Saccharose

Nguédn: Carbohydrates in human nutrition, (FAO Food and Nutrition Paper ) —1991
Dinh dudng va vé sinh an toan thyc pham (Ha Huy Khéi — PHYD Ha N¢i-2004)
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VII Tiéu ho4 va hap thu carbohydrate

Su ti€u hoa tinh bdt duoc bat dau tir tac dong cua a-amylase trong nudc bot, nhung chu
yéu tién hanh & doan trén rudt non. Trong doan khoang rudt ndy, a-amylase s& thity phan
a-1,4 glucoside thanh dextrin va maltose. Trong té bao biéu bi niém mac rudt ciing co
loai enzyme tuwong tu nhu vay, roi lai tién hanh thiy phan tiép lién két 1,6 glucoside va
lién két 1,4 glucoside trong phan tir a-dextrin dé cudi cung thay phan dextrin va maltose
thanh glucose. Ngoai ra cac enzyme sucrase, lactase ciing thuy phan dudng sucrose va
lactose thanh duong fructose, galactose va glucose. O ving rudt non vé co ban 1a do niém
mac rudt hoan thanh viéc hap thu chu dong ddi v4i cac monosaccharide, trong d6 mot loai
chét truyén tai cta té bao biéu bi niém mac rudt s& chon loc glucose va galactose dé
chuyén dén té bao, dua vao trong mau. Trong s cac loai dudng monosaccharide, hesose
duoc hap thu trong d6i nhanh, con pentose thi duoc hap thu tuong d6i cham. Véi cac loai
hesose thi hdp thu nhanh nhét 13 glucose va galactose, tiép dén 1a fructose. Néu cho toc do
hép thu glucose 1a 100 thi galactose 1a 110, fructose 1a 43, pentose 1a 9. Vi vdy dung
monosaccharide dé bo sung nang luong s& c6 hiéu qua nhanh hon tinh bot.

Carbohydrate s dung qua nhiéu, vuot qua nhu cau cta co thé s& chuyén hoa thanh lipid,
ddng thoi ton trir lai trong mé md. Ngoai ra ¢ tinh trang binh thuong, ngoai mot phan
duong chuyen hoé thanh glycogen, con c6 mot bo phén acid béo s€ 1a ngudn nang luong
cung cip cho co thé. Carbohydrate sau khi duoc hap thu trong co thé s& co ba huéng di:

- Vao trong mau
- Ton trit dudi dang glycogen
- Chuyén ho4 thanh lipid

Ty 1€ cua 3 huong di nay ¢ sy khac nhau tuy thudc vao tinh trang cua co thé. Trong tinh
trang co thé binh thuong, ngoai viéc lam ngudn nang luong dé sur dung, hau hét s& chuyén
thanh lipid, 1/5 chuyén hoa co ban ¢ co thé nguoi duge dung cho t6 chtrc ndo. Puong 1a
ngudn ning lugng chu yéu ma céc to chuc than kinh dya vao d6 dé duy tri hoat dong binh
thudong. Nio rat nhay cam véi phan Gng giam glucose-huyét.

VIII Nhu cau carbohydrate

Nhu cau carbohydrate phu thudc vao tiéu hao nang lugng. Lao dong thé luc cang tang,
nhu ciu carbohydrate cang cao va ngugc lai. Ngay nay nguoi ta thay glucid c6 mot 50
chlrc nang ma cac chét dinh dudng khac khong thé thay thé duoc. Vi du hoat dong cua té
bao ndo, té bao than kinh thi giac, mo than kinh dic biét dua vao glucose 1a nguén nang
luong chinh. Glucid con déng vai trd quan trong khi lién két v6i nhitng chat khac tao nén
ciu trac cua té bao, mod va cic co quan. Khong nhitng thé, ché d an dam bao glucid con
cung cap cho c6 nhimng chit can thiét khac.

Mot s6 nghién ctru vé nhan ching hoc va dinh dudng ¢ mot sé bo lac ngudi chi yéu dn
thit dong vat va chat béo, lugng glucid chi dudi 20% (nguoi Eskimos), con phan 16n moi
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nguoi déu an ché do hon hop véi lugng carbohydrate c6 tir 56-70% nang lugng. Cho dén
nay nhu cau vé carbohydrate luén dua vao viéc théa man nhu cau vé€ nang luong va lién
quan voi1 cac vitamin nhom B ¢6 nhiéu trong ngii cdc.

Tiéu chuan carbohydrate d6i voi nguoi it lao dong chan tay phai thip hon nguoi ding
tudi va gia. Can phai co su can ddi giita carbohydrate, protid va lipid trong khau phan in
hang ngay. Dbi voi nguoi lao dong trung binh, ty 18 giita protid: lipid va carbohydrate
thich hop 1a 1:1:4. D6i v6i nguoi lao dong chan tay ty 1¢ d6 nén 1a 1:1:5. O nguoi lao
dong tri 6c dimg tudi va nguoi gia, ty 18 thich hop 1a: 1:0,8:3. V&i van dong vién trong
thoi ky luyén tap, can st dung ty 18 1:0,8:6. Nhu vay trong viéc tiéu chuan hoa
carbohydrate ciing nhu cac thanh phan dinh dudng khac can cha y dén tinh can dbi giira
chung véi nhau trong khau phan.
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CHUONG VL VITAMIN

I Dai cuong

Vai tro thiét yéu cua cac vitamin d3 dugc cong nhan trong 30 nam dau cua thé ky XX da
chtrng minh c6 thé chira khoi nhidu bénh khac nhau bang cach d6i khau phan n va ché do
dinh dudng hop ly. Nadm 1913 nha ho4 hoc My Mc. Collum da dé nghi goi vitamin theo
chir cai va cac vitamin A, B, C, D da xuat hién. Sau ndy ngudi ta da phat hién thém cac
vitamin E va K.

Vai trd ctia cac vitamin ddi voi co thé rat 16n, ching 1a nhimg chét hitu co phén tir thap
can thiét cho cac chtrc phan chuyén hoa binh thudng cua co thé, trong d6 cd cac qua trinh
dong hoa va sur dung cac chat dinh dudng ciing nhu cac qua trinh xay dung té bao va cac
t6 chirc trong co thé. Vitamin phan 16n khong duoc tu tong hop trong co thé ma vao co
thé theo cac thic dn ngudn goc dong vat va thuc vat. Khi vao co thé nhiéu vitamin nhom
B tham gia vao cac thanh phan cac men cta cac to chirc va té bao dudi dang coenzyme.
Céac coenzyme tich cuc tham gia vao nhiéu phan tmg sinh héa quan trong din dén cic
bénh giam vitamin (hypovitaminose) va thiéu vitamin (avitaminose). Vitamin dugc chia
thanh hai nhom: vitamin tan trong chat béo va vitamin tan trong nudc.

II Céc vitamin tan trong chét béo

Trong diéu kién co chit béo, cac vitamin tan trong chét béo s& dugc hép thu & duong rudt.
Sau khi duoc hép thu phén 16m s€ dugc dy trit trong co thé, chu yéu ¢ cac m6 mo. Ching
thai ra khoi co thé qua dudng mat, nhung vi thai tir tir nén triéu chimg xuét hién ciing
turong dbi cham. Néu udng vao vai liéu luong 16n (gép 6 - 10 lan so voi chuan luong cung
cap) thuong dan dén ngod doc.

2.1 Retinol (vitamin A) va cac carotene
2.1.1 Cac carotene

Céc carotene pho bién rong rii trong ty nhién, chiing c6 nhiéu trong cac phan xanh cua
thyc vat. Thudc cac carotenoid co a, B, y-carotene va cryptoxantin. -carotene c6 hoat
tinh sinh hoc cao nhat, khoang gap hai lan cac carotene khac. Doi véi nguoi va dong vat
an co, cic caroteneoid thuc té 1a nguon vitamin quan trong. Khi vao co thé, mot bd phan
16n cta chung chuyén thanh vitamin A.

B-carotene hay gip nhét trong tu nhién, thuong hién dién trong phan xanh ctia thyc vat va
cac loai rau qua c6 mau da cam. No ciing con ¢ nhiéu trong cac thuc vét ha dang: rong,
tao, nAm va vi khuén. Bép la nguén cryptoxantin chinh, dau co cling chtra mét lugng
provitamin A. Trong té bao thuc vat cac carotenoid lién két véi protid va lipid. Carotene
va vitamin A ciing c6 trong phu tang va to chirc cia cac dong vat va nguol. o, B, v-
carotene la nhiing dong phéan c6 cong thirc tho 1a CyoHse. Cac carotene rat nhay cam voi
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oxy hoa trong khong khi va anh sang. Chung tan trong lipid va cac chat hoa tan lipid,
khong tan trong nudc.

Qua trinh chuyén hoa cic carotene thanh vitamin A trong co thé (Hinh 6.1) xay ra chu
yéu ¢ thanh rudt non va la mot qua trinh phuc tap. Carotene khong chuyén thanh vitamin
A hoan toan ma chi khoang 70 - 80%.

HSC e
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Hinh 6.1 Qua trinh chuyén hoa B-carotenee thanh vitamin A

2.1.2 Vitamin A (Retinol)

Vitamin A t6n tai trong tu nhién dudi hai dang: vitamin A, (retinol - chi1 yéu c6 trong gan
ca bién), vitamin A, (3-dehydroretinol - c6 trong ca nudc ngot - ¢6 hoat tinh khoang 40%
S0 v01 vitamin A;) va vitamin A; (Hinh 6.2)
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CH-OH
T T T T 2

Witamin A1
Retinol
CH,OH
Witamin ﬂ2
3, 4-dehydro-retinol
CH-OH
N = S = 2
Witamin AS

OH
3-hydroxy-retinol

Hinh 6.2 Céic dang vitamin A

Vitamin A c6 trong cac t6 chuc dong vat, dac biét co nhiéu trong gan cua cac loai cé khac
nhau. Trong to chirc dong vat nhu & md, gan ca vitamin A thuong & dang ester, trong long
d6 trimg 70 - 90% vitamin A ¢ dang ty do. Vitamin A con c6 nhiéu trong sita va cac san
pham sita, trimg, gan, than, tim, thit. Vitamin A tan trong chit béo va trong phan 16n cac
dung moi hitu co, khong tan trong nudc. Vitamin A ton tai trong thiic an ty nhién 13 hop
chat tvong d6i 6n dinh, khong bi phan hity khi gia cong ché bién thong thudng. Trong
khong khi va anh sang, vitamin A bi oxy hoa va phan huy nhanh chong, nhiét d6 cao lai
thuc ddy qua trinh phan huy manh m& hon. Cac ester cia vitamin A bén virg dbi v6i cac
qua trinh oxy hoa hon 1a dang ty do. Vi thé chiing thudng duoc sir dung vitamin hoa thuc
pham. Co ché hoat dong ctia vitamin A trong co thé c¢6 cac khau chinh dang chu ¥:

Vitamin A c6 quan hé chat ché voi thi gidc binh thuong

Té bao hinh que va té bao hinh nén trong vong mac nhan thi 1a cac té bao tiép nhan cam
quang, déu c6 chira sic to thi gidc. Sac t thi gidc trong té bao hinh que 13 rhodopsin, con
trong té bao hinh noén 13 iodopsin déu do retinene (mdt dang hoat tinh cua vitamin A) va
opsin ciu thanh. Khi anh sang kich thich vao té bao hinh que rhodopsin s€ bi phan giai
thanh opsin va dehydroretinene, dong thoi bi mat di mot phan vitamin A. Trong bong t6i,
vitamin A trong mdu qua qud trinh chuyen hoa s& tao thanh 11-synretinene, lai két hop
v6i opsin thanh rhodopsin ma phuc héi lai thi giac. Néu tinh trang dinh dudng vitamin A
tuong ddi t6t, ham luong ¢ trong méu cao thi lugng hop thanh rodopsin trong mot don vi
thoi gian sé cao, thoi gian phuc hoi thi gidc trong bong dém twong ddi ngan. Nguoc lai s&
dan dén chimg bénh quang ga.

Tdc dung déi véi vigc hinh thanh phdt trién binh thwong ciia I6p biéu mé va viéc duy
tri sw hoan thién ciia cdc to chivrc biéu méo.
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Khi vitamin A khong du hodc thiéu s& ddn dén simg hoa té bao biéu mo lam cho bé mat
da tho rap, kho, c6 dang vay, 16p ndéi mac miii, hong, thanh quan, khi quan va h¢ sinh duc-
tiét niéu bi htly hoai nén dé bi viém nhiém. Puong tiét niéu bi sung hod qua muc 1a mdt
trong nhirng nguyén nhan gay soi.

Vitamin A cdn thiét cho sw sinh truéng binh thwong ciia bé xwong, va giip ich cho sw
phit trién va sinh truwéng ciia té bao

Cac nghién ctru gan day phat hién thy vitamin A acid (chat chuyén hoa ciia vitamin A)
c¢6 tac dung lam cham hodc ngin chin céc bién ching tién ung thu, ngin ngira ung thu
biéu bi. Sau khi vitamin A va carotene trong thirc an dugc hip thu vao trong co thé bi nhu
hoa cuing véi mat va cac san pham tiéu ho4 lipid trong rudt non, dugc niém mac rudt hép
thu. Vi vay luong lipid va nudc mat day du trong rudt non 1 diéu kién quan trong dé hap
thu chung tdt; cac chat chéng oxy hoa nhu vitamin E va lecithin s& ngin khong cho chung
bi oxy hoa va giup ich cho viéc hap thu. Ty 18 hap thu vitamin A cao hon carotene 2 - 4
lan.

Vitamin A dwoc dw triv chii yéu ¢ gan, phu thugc vao lwong dn vio va cdc nhin 10
khdc. Luong vitamin A trong co thé nguoi gia thip hon 10 1ét so vOl1 nguoi tre tuoi. Khi
khong ¢6 vitamin A nap vao thi lugng mét di trong gan moi ngay vao khoang 0,5% tong
luong vitamin A. Kha nang dy trir cua tré em rat kém, do d6 rat dé bi thiéu. C6 thé tom tat
chuyén hoa vitamin A nhu sau:

Carotenee oxydase Alcohol dehydrogenase
B-carotene + protid » Retinaldehyde » Vitamin A
(M6i truong nudce) (Ester vitamin A)

|

Vitamin A tu do (thé rugu)

Trong qué trinh tong hgp vitamin A, ngudi ta cling duoc vitamin A acid (acid retinoic). O
ngudi dinh dudng tot, dy trit vitamin A twong d6i 16m va du cho co thé trong thoi gian dai.
Céc triéu ching thiéu vitamin A thuong gdp & tré em va hoc sinh, dy trit vitamin A cta
chung han ché hon. Vi thé phan 16n cac nghién ctru 14m sang vé thiéu vitamin duoc tién
hanh ¢ tré cho bl va tré 16n hon.

Nguyén nhan thiéu vitamin A
Co thé ldy vitamin A tir thirc dn va dugc dy trit chu yéu & gan. Thiéu vitamin A chi xdy ra
khi Iuong vitamin A an vao khong du va vitamin A duy trit bi hét. Cac nguyén nhan gay
thiéu Vitamin A gdm:
« Do an udng thiéu vitamin A: Co thé khong tu téng hop duogc vitamin A ma phai
lay tir thie an, do vy nguyén nhan chinh giy thiéu vitamin A 1a do ché do an

nghéo vitamin A va carotene (tién vitamin A). Néu bita dn dii vitamin A nhung lai
thiéu dam va ddu m& ciing lam giam kha ning hip thu va chuyén hoa vitamin A. O
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tré dang ba thi ngudn vitamin A 13 sita me, néu trong thoi ky ndy me an thiéu
vitamin A s€ anh hudng truc tiép dén dwra tré.

o Nhiém trung: Tré bi nhiém trung dac biét 1a Ién séi, viem duong ho hép, tiéu chay
va ca nhiém giun diia cling gy thi€u vitamin A.

« Suy dinh dudng thuong kéo theo thiéu vitamin A vi co thé thiéu dam dé chuyén
hoa vitamin A.

Céc bién doi thiéu vitamin A xuat hién theo thir tu sau:

- Quang ga

- Kho két mac va giam tiét cac tuyén nude mat

- Két mac day, do, gip nép

- Puc cung mac va thi giac

- Réi loan thi giac & anh sang chéi

- Phu, so 4nh sang, tham nhidm bach cau va hoai tor mém giac mac (nhuyén giac mac)
- Viém toan mét

- Giam sat trong luong va kich thudc tuyén tre va tuyén lach (hai co quan tao té bao
limpho). T€ bao limpho gidm vé ca so lugng va sinh luc trong vai tro tao khang thé.

- Gidm hoat tinh va mirc d§ hoan hdo céac hién tugng thuc bao — gidm cac qua trinh tao
globulin mién dich.

Nhu ciu vitamin A (Bang 6.1) tinh theo retinol nhu sau:

Dbi v6i phu nit cho con b, cit 100 ml sita cho thém 49 mcg. Trong co thé cit 2 meg -
carotene cho 1 mcg retinol, sy hap thu carotene ¢ rudt non khong hoan toan (1/3). Nhu
vay can c¢6 6 mcg B-carotene trong thirc an d€ c6 1 mcg retinol.

Bing 6.1 Nhu ciu vitamin A

Tudi (ng retinol/ngay) Tubi (ng retinol/ngay)
6 - 12 thang 300 7 -9 tudi 400
1 nim 250 10 - 12 tudi 575
2 tudi 250 13 - 15 tudi 725
3 tudi 250 16 - 19 tudi 750
4 — 6 tudi 300 Nguoi truong thanh 750

Theo khai niém dwong lugng retinol (RE) vitamin A do FAO/WHO dua ra, khi tinh toan
téng lugng vitamin A nap vao tur nguon thire an, thi quy d6i vitamin A c6 ngudn gbc dong
vét va carotene c6 ngudn gbc thuc vat thanh quan hé duong luong retinol nhu sau:

1 don vi quéc té vitamin A = 0,3 pg duong luong retinol két tinh
1 RE = 3,3 .U Retinol & = 10 I.U carotene

I pg vitamin A = 0,1 pug duong luong retinol
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1 nug carotene = 0,167 ng duong lugng retinol.

2.2 Ergoscalcipherol, cholescalcipherol (vitamin D)

Vitamin D (Hinh 6.3) chu yéu gip ¢ thuc
pham dong vat. Trong 100g thyuc pham tuoi
c6 (don vi qudc té): sita me 2 - 4, sita bo 4,
trung 50 - 200, long do trang 300, gan bo
100, gan Ign 90, gan cé thu 500 - 1500.

O céc thuc ph'?lm thuc vat rat it gap hodc voi
luong rat bé. Trong thuc pham thuc vat

CH, thuong gap provitamin D, chi yéu dudi dang

ergosterol.
CH, CHa s ) .

CH, Nguon vitamin D cua cac dong vat cao cap la

CH, thirc an nhu trimg, c4, thit cdc con vat c6 long

mao hodc cac cay duoc chiéu nang va luong

Ho x vitamin D tao thanh & da hay trong da.
Vitamin Dg Hau hét cac chit béo ¢b trong thit va dac biét
Hinh 6.3 Céc vitamin D gan cé chtra nhiéu vitamin D.

Tuy nhién ham luong cta né dao dong tiy theo loai ca va nhiéu yéu t6 khac. Phan 16n m&
c4 chira nhiéu vitamin D;. Trong co thé ngudi, provitamin D (7-dehydrocholesterol) c6 &
da hodc cac 16p trén cta nd s& chuyén thanh vitamin D; nho chiéu néng mat troi. Vitamin
D tap trung nhleu nhat 0 gan va huyét twong. Cung véi tac dung chong coi xwong, vitamin
D con 1a yéu t6 phat trién quan trong.

Co ché hoat dong cua vitamin D 1a chuyén ho4 calci, phosphor trong co thé. Vitamin D
tao diéu kién sir dung calci cua thirc &n nho tao thanh lién két calci-phosphor can thiét cho
qua trinh ¢t hod. Vitamin D con gitp 1am tang ddng hoa va hap thu calci. Khi thiéu calci
trong bira an, vitamin D huy dong calci tir to chtrc xuong dé duy tri ham luong nd trong
mau. Pién hinh cho thiéu vitamin D 1a bénh coi xuong thuong gap ¢ tré em tur 2 - 4 thang
cho t6i 1,5 - 2 nam. Nhiing r6i loan dién hinh: d& bi kich thich, suy yéu chung, ra md hoi
va nhét 1a moc ring cham, d& bi co giat va viém phé quan.

Nhu ciu ctia vitamin D cho tré 1 300 - 400 UI, ngudi trudng thanh 50 - 100 UL, phu nit
c6 thai va cho con bu 500 UL
2.3 Tocopherol (vitamin E)

Cac thuc phém thuc vat giau vitamin E 1a: dau xanl} tuoi 3 - 6 mg%, dau kho 5 - 6 mg%,
ca rot 1,5 mg%, salade 3 mg%, ngo6 hat 10 mg%, mam ngd 15 - 25 mg%, lua mi 6,5 — 7,5
mg%, dau phdng 9 mg%.
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Ry Trong sé cac thuc pham ngudn goc
HCHs|  CHs Tocopherol dong vat, stra bo chira 0,1 — 0,2 mg%,
Ry 0 CHy trimg ga 1 - 3 mg%, long do6 3,5
CHs mg%, thit bdo 2 mg%, lon 0,6 mg%.,
ca me 1,5 mg%. Stra me chura 0,05%

vitamin E.

Ry O dang tinh khiét, tocopherol c6 dang
HO CHs 1 CHy : dau nhon, mau vang sang khong tan
Ry ™ Z iy Tocotrienol trong nuGce va phan lé’p céfz dung moi

CHy : : hitu co, bén viing véi acid va kiém
khi dun ndng téi 40°C, chiu nhiét tot.
Cac tia tir ngoai c6 thé pha hay
vitamin E.

Hinh 6.4 Céc tocopherol

Trong cac tocopherol (Hinh 6.4), o-tocopherol 1a chat hoat dong nhat. N6 1a dai bicu
chinh cta vitamin E vi chiém 90% tat ca tocopherol trong mau va t6 chirc. Tac dung chu
y€u cua vitamin E trong co thé la:

Tdc dung chong oxy hod. Vitamin E 1 chit chong oxy hoa manh, c6 thé bao vé cho té
bao tranh khoi cac nguy hai do cac gbc tuw do gay nén, ¢ ché su oxy hoa cta chit dang
md trén mang t& bao va trong té bao, ngoai ra co thé phan tmg véi peroxyde 1am cho
ching chuyén hoa thanh céc chat khong gay doc hai dbi véi té bao. Vitamin E cé tac dung
phong ngira sy oxy hod ctia vitamin A, vitamin C, dé dam bao chirc nang dinh dudng cia
chung trong co thé.

Duy tri tinh hoan chinh ciia hong cau. Ham lugng viatmin E trong thirc in thap s& dan
dén lugng hong cau giam va rat ngan thoi gian sinh ton cia hong cau.

Diéu tiét sw tong hop nén mét sé chit trong co thé. Vitamin E bang sy diéu tiét cac bazo
pyridine ma tham du vao céc qua trinh tong hop sinh hoc ctia DNA. Vitamin E 13 nhén t6
dé phu tro téng hop nén vitamin C va coenzyme Q, dong thoi ¢ kha ning lién quan dén
su tong hop nén hemoglobin.

Vitamin E ¢6 thé irc ché sw oxy hod cdc chit khong phii la hemoglobin nhu protein sit,
bao vé gdc SH trong dehydrogenase khong bi oxy hoa hodc khong xay ra phan tmg hoa
hoc v6i cac ion kim loai ndng ma mat tac dung. Vitamin E cling c6 kha nang tao thanh va
phat trién cta tinh trang. Tocopherol khong tir tong hop trong co thé. Sau khi vao co thé
theo thirc an, vitamin E tich iy ¢ cac t6 churc, chi yéu 0 mo 10 - 50 mg%, gan 1,3 — 2,5
mg%, co 1,2 — 1,6 mg%. Thiéu vitamin E xay ra khi r6i loan hap thu lipid. Thiéu vitamin
E thudng xay ra tinh trang teo co, cac bién doi sau sac & dai ndo va & tuy.

Nhu cau vitamin E dbi vé6i tré em 0,5 mg/kg can ning, & ngudi truéng thanh 20 - 30
mg/ngdy, nhu cdu cao hon d6i v6i phu nit c6 thai va cho con bu. Tuy nhién nhu ciu vé
vitamin E chua duoc x4c dinh chic chian ma chi gan ding dya vao ham luwong cua né
trong khau phan, mirc d6 hap thu lipid, su tich lily trong cac mé va su bai xuat.

Do hoat tinh sinh hoc ctia cic dong phan (isomer) ctia vitamin E trong co thé khac nhau,
vi vay khi tinh todn lugng vitamin E dua vao, nén dya vao ty 1¢ tuong duong véi luong a-
tocopherol:
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Puong lugng vitamin E = (1 x a-tocopherol mg) + (0,5 x B-tocopherol mg) + (0,1 x -
tocopherol mg) + (0,3 x a-tocopheroltriene mg).

2.4 Vitamin K
Wb eeim LA . oy
Sitarnin & Ll-fHS lIJHS
. |
o A CH3 R= —CHr—CH=C—CHz—({CH?— CHz— CH— CH213—H
C
L-“&vi,,jx_ B ¥ il@min w2 CH2

Y¥itamin K3
R= —H

Hinh 6.5 Céc dang vitamin K

Ham luwong vitamin K trong mot s6 loai thuc pham theo mg% nhu sau: ca rot 0,1, dau
nanh 0,2, ca chua 0,4, khoai 0,12, ng6 0,04, khoai tay 0,08, stra 0,002, thit bo 0,1, thit heo
0,15, ca mé 0,1. N6i chung vitamin K ¢6 nhiéu hon trong thyc pham ngudn gdc dong vat.
Vitamin K thuong gap trong tu nhién dudi dang vitamin K va K, (Hinh 6.5). Vitamin K
do phan xanh cua 14 tao thanh thuong lién két véi chlorophyll, vitamin K, do vi khuan tao
thanh. Vitamin K, va K, khong hoa tan trong nudc, dé tan trong chat béo va dung méi cua
chung, nhay cam véi anh sang, kiém va nhiét.

Vitamin K cin thiét cho mdi té bao song. Vi vay c¢6 mit trong hau hét mdi co thé, tir cac
vi khuan cho dén cac dong vat. Cac vi khuan duong rudt tong hop mot lugng 16n vitamin
K, khoang 1,5 mg moi ngay (Glavine-1942) du dap tng nhu cau co thé. Dé hap thu
vitamin K can phai c6 acid mat. Khi r6i loan ddn mat vao ta trang, hap thu vitamin bi roi
loan dan dén hién tuong thiéu vitamin K.

Triéu chimg thiéu vitamin K chinh 13 ha thap luong prothrombin ¢ mau, kéo dai thoi gian
dong mau, chay mau dudi da va trong co. Bénh thiéu vitamin thudng rat it gip & ngudi
16n vi téng hop vitamin K & duong rudt twong déi 16n, ngay ca khi luong cta no6 trong
thire an khong day du. Tré so sinh bu sita me thudng bi thiéu vitamin K vi frong stra me
c6 it loai vitamin ndy hon trong sita nhan tao, cong v&i tip quan an kiéng diu, md va cac
loai thuc phém giau vitamin K cua cac ba me sau sinh nén su thiéu hut cang tram trong.

Hang nam, Viét Nam c6 tir 2.000 dén 3.000 tré bi chay mau ndo, mang ndo vi thiéu
vitamin K, gan 1/5 sb d6 tir vong va 40 - 50% tré néu dugc ctru sdng thi mang cac di
ching than kinh va tinh than. Trir cac ri loai vé bénh 1y, lugng vitamin K an vao va dugc
téng hop & rudt du dap tmg nhu cau nguoi trudng thanh. Nhu cau vitamin K & tré em cao
hon.
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III Cac vitamin tan trong nwoc

3.1 Cac vitamin nhom B
3.1.1 Thiamin (vitamin B,)

Vitamin B, (Hinh 6.6) pho bién rong rai trong thé gidi thuc vat. Tuy nhién tror mot s loai
dic biét ¢ nhiéu (men, mam lua mi, cam gao), cac loai thyc pham khac ham lugng cua
chung khong dang ké. Phan 16n cac thiamin & thue pham thuc vt ndm duéi dang thiamin
tu do. Trong san pham dong vat thuong gip dudi dang lién két phosphate hay
pyrophosphate nhu diphosphothiamin. Hat lta mi chira tvong d6i nhiéu thiamin, ham
lugng ctuia né phu thudc vao loai lta mi va diéu kién tréng trot, dao dong tir 500 - 800
1g/100g. Pau ciing 14 ngudn thiamin quan trong. Pau nanh c6 540 ng/100g, ddu xanh
720, dau phong 440 ng/100g. Cac loai khoai ci nghéo thiamin. Thiamin con hi¢n dién
trong cac phu tang dong vat, dac bi¢t & gan, than, co. 100g thit bo c6 100 pg, 100g gan bo
¢6 400 pg. Thit heo twong dbi giau thiamin, 100g thit ba roi chud 530 pg. O c4 ham luong
nay thap hon, & trimg ga thi ham luong thiamin tap trung & long do trimg (300 pg/100g).

Thiamin giit vai trd quan trong trong chuyén hoa acid pyruvic. N6 1a thanh phan cua men
carboxylase, men nay khtr carboxyl ctia acid pyruvic dé cho acetaldehyde. Trong co thé
thiamin xuat hién dudi dang thiamin-diphosphate (thiamin pyrophosphate T.P.P — Hinh
6.7) va khi theo thuc an vao co thé chung dé dang bi phosphoryl hoa bdi cac men chira
adenosin-triphosphate (chu yéu & gan), bi khir phosphorin ¢ than nho men phosphatase va
ra ngoai theo nudc tiéu & dang tu do. Nguyén nhan thiéu thiamin 13 do sy ting tiéu thu
cac loai gao hodc bot bd xay gid tring va ciing do thiamin 1a mot trong nhitng chat dinh
dudng du trit véi lugng khong 16n va nhanh chong can ¢ nhitng tinh trang sinh 1y khéc
nhau.

Cac dau hiéu 1am sang thuong gip: nhic dau, mét moi, mat ngu, réi loan tri nhd, dé bi
kich thich, ra m6 héi, than nhiét giam, tim dap nhanh, ha huyét ap, kho tho.. Do 1di loan
chuyén hod nudc co thé gay phu nhung can phan biét véi dang phu do thiéu protid. Nhu
cau tbi thiéu dé phong bénh beriberi khong duéi 0,7 mg thiamin/ngay.

e
N7 TNH,

Hinh 6.6 Thiamine Hinh 6.7 Thiaminpyrophosphat
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3.1.2 Riboflavin (vitamin B,)

Riboflavin (Hinh 6.8) c6 rong rai trong tu nhién, trong cac la

0 xanh cua cdy. Trong cac hat cé it, khoai tdy va céc loai cu
N ngheo riboflavin. Trai lai, ca chua va cac loai rau c6 1a tuong

HN - KI ddi nhiéu. Cac loai men chtra nhiéu riboflavin nhat: men banh
mi 6mg%, men bia 4 mg%. Cac loai ddu nhu dau nanh 0.3

o N EHg mg%. V&i cac loai thuc phém dong vat, riboflavin co nhi:éu
H—(!‘.— oH trong phu tang: gan 0,2 mg%, tim 0,5 mg%. Thit cting la nguon
H—(!:—DH B, rat tot, khoang 0,2 mg%, tring khoang 0,3 mg%, ca nghco
Het—on riboflavin. Riboflavin twong dbi bén viing & nhiét do dun nau

|

binh thuong va it bi ph4 hity. Riboflavin c6 thé mét nhiéu do
CH,0H . ) s . o R . A

anh hudng cua anh sang, tia tr ngoai hodc khi dun nau trong
Hinh 6.8 Riboflavin  1nO1 kin. Phan 16n cac loai men, thyc vat, ndm cling nhu mot s6
vi khuan c6 kha nang tong hop duoc riboflavin.

Vai trd sinh hoc chinh cua riboflavin 14 tham gia vao thanh phan cau tao cac flavoproteid
va hoat dong nhu 13 nhitng enzyme. Riboflavin can thiét cho chuyén hoa protein, khi thiéu
B,, mdt phan acid amin cua thirc an khong dugc su dung va ra ngoai theo nudc tiéu.
Riboflavin c6 anh huéng toi ciu trac té bao, lam ting tinh thim cua mang té bao dbi véi
mot sd chat nhu glucose. Ciing nhu vitamin A, riboflavin c6 anh hudng t6i kha ning cam
thy 4nh sang ctia mat, nhit 14 ddi v6i sy nhin mau. Co ché tac dung cua riboflavin déi voi
thi gidc chua hoan toan rd rang. Khi thiéu vitamin B, xdy ra nhing ton thuong cia giac
mac mit. Cac triéu ching thiéu riboflavin thuong gip nhat 13 cac ton thuong ¢ niém mac
ludi, mat ludi tré nén xam do, bé mit 6 nhimg hat nho, gai ludi tré nén phang, sau do teo
lai. Ngoai ra thleu riboflavin con gy ra cac bién doi & mau, qua trinh tong hop
hemoglobln bi rdi loan, dong thoi con xuét hién cac bénh khac nhu viém gan, X0 gan,
viém mang phdi, thip khdp... Nhu cau riboflavin 14 0,55 mg/1000 kcal.

3.1.3 Pyridoxine, pyridoxan (cac vitamin nhoém By)

H Vitamin Be (Hinh 6.9)cé trong tu nhién thuong dudi dang
é\c}_"H phuc hop voi protid: men, gao trang, mam nhi€u loai hat. Cac
HH /4 phuong phap ché bién thong thuong khong lam pha huy
Mooty A~y vitamin Bs. Trong tu nhién, vitamin Bg thuong gip dudi cac
lé| | dang: pyridoxine, pyridoxan va pyridoxamin. Pyridoxan la
H “‘“ﬁ’ﬁc“‘v(:H, san pham oxy hoa cua pyridoxine, thuong gip dudi dang

H ester cua acid phosphoric (pyridoxanphosphate).
pyridoxine Ca 3 dang vitamin By trong thyc pham phan 16n ¢ dang lién

(¥itamin Be) két voi protid ctia cac men. Khi vao rudt sau khi phan giai va

Hinh 6.9 Pyridoxine  hap thu, ching lai lién ket voi céc protid va dudi dang do tich
Iy trong céc t6 chuec.
Pyridoxine khi vao co thé chuyén hoa thanh pyridoxan va pyridoxamin. Tat ca cac dang
nay déu bj oxy hoa thanh 4-pyridoxalic va ra theo nudc tiéu cing véi lwong nho
pyridoxan va pyridoxamin. Vitamin Bg can cho tong hgp porfirin va tham gia vao chuyén
hoa céc lipid, cu thé trong qua trinh chuyén hoa acid linoleic thanh acid arachidonic.
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Vitamin Bg ¢6 tac dung lam giam luong cholesterol trong huyét thanh, do d6 ¢6 kha ning
ngin ngira dugc bénh xo vita dong mach. Theo tiéu chuin cua B Y Té Lién X6 (1960)
nhu ciu vitamin By 13 0,7 mg/100 Kcal khau phan véi su ting hop 1y cho phu nit ¢6 thai
va cho con bu.

3.1.4 Cobalamin (vitamin B,;)

Trong cac loai thyc vat cao cép hau nhur khf)ng c¢6 vitamin By,. Trong co thé dong vat,
vitamin By, (Hinh 6.10) dugc tong hop boi hé vi khuan duong rudt, sau do dugc hap thu.
Vitamin B, dé tan trong nudc va con, 6n dinh vé nhiét d9, nhung khéng on dinh trong
moi truong acid manh, kiém manh va bj chiéu sang, dé bi phan hity khi chiu tic dung cua
cac kim loai ndng, cac chét oxy hoa manh hoac chiu tac dung cta céac chét khir, nhung khi
1am néng cao ap (120°C) trong thoi gian ngan thi sy phan huy khong rd rang.

Vitamin By, trong thirc dn khi vao co thé duéi tac dung cua acid gastric va cac enzyme
trong rudt, s& dugc phan ly tir trong cac lién két polypeptide va két hop véi cac chat trong
da day (mot loai glucoprotein) dé hinh thanh nén hop chat dimer chuyén dén rudt hoi thi
duoc hap thu. Ty 1& hip thu & tinh trang co thé binh thudng 1a khoang 30 - 70%, trong d6
su khuéch tan gian don chi 1a 1 - 3%. Vi vay khi chic ning da day khac thuong thi
vitamin Bj, hdu nhu khong thé hép thu.

Thiéu st va vitamin By ciing lam giam ty 1 hip thu
vitamin B,. Vitamin B;, chu yéu co tu thit trai, de,
cam gia cam va tring cac loai, ham lugng trong gan
phong pht, ham lugng trong sita twong dbi thap. Trong
cac thuc an tur thyc vat nhu cay hat cdc, rau xanh, hoa
qua.. hau nhu khéng chira vitamin Bi,, nhung vi sinh
vat séng ky sinh & not san ré dau céac loai lai co thé tao
ra vitamin Bi,, cac ché phém to dau 1én men c6 ham
lugng V1tam1n By, rat cao. Ham lugng vitamin B,
trong mot s6 thuc pham dong vat nhu sau: (tinh theo
g/100g trong lugng tuoi)

Thit bo 2 - 8, gan bo 30 - 130, thit heo 0,1 - 5, Stra bo
0,2 - 0,6, long do trung 1,2.

Vai tro chinh cta cobalamin c6 thé dugc tém tit nhu
sau:

"“-\/H

HO— CH

Hinh 6.10 Cobalamine

Sinh tong hop purin: vitamin B, giit vai trd quan trong trong ciu tao va téng hop acid
nucleic.

Tong hop va van chuyén cic nhém methyl: vitamin B, tang sinh tong hop methyl tir
tién than ctia n6 nhu: a-carbon cua glycin va B-carbon cuia serine.

Vitamin B, con anh hwong toi chuyén hoa lipid va glucid, cu thé 1a kich thich hoat
tinh coenzyme A va tham gia vao qua trinh chuyén hoa glucid thanh lipid.

Sy thiéu cobalamin din dén nhimg bénh thudc vé dinh dudng goi 1a bénh thiéu mau ac
tinh, 1a bénh rat hiém gap, nguyén nhan cua bénh 1a do thi€u chat mucoprotein can thiét
cho su hap thu cobalamin. Sy thi€u hut cobalamin con kém theo su thiéu hut cac vitamin
khéc.
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3.1.5 Niacin
(a) Niacine
N

| 3

_ CONHZ

(b) Nicotinamide
_ﬁ_ﬂ
‘ \K‘ N NH
s

Hinh 6.11 Niacine (a) va
Nicotinamide (b)

Niacine 13 yéu t6 quan trong trong viéc phong bénh
pellagre, 1a bénh viém da dac hi€u do dinh dudng va bénh
thuong xuat hién ¢ nhiing ving hay dung thyc pham chi
yéu 1a bap, & Nam My va Dja Trung Hai. Trong cic md
dong vat, niacin & dudi dang nicotinamid. Trong cidc md
thuc vat n6 lai & dudi dang acid nicotinic. Niacin c6 thé
duoc tao thanh tir thuc phém hoac duoc chuyén hoa tu
tryptophan trong co thé ngudi. Sau d6 co thé thyc hién cac
phan tmg khac nhau 13 bién ddi niacin thanh nicotinamide.
Pay la dang vitamin bén viing nhat d6i voi nhiét, oxy hoa
va kiém. Cac phuong phap dun niu thong thuong chi 1am
mét tir 15 - 20%. D6 hop bao quan trong 2 nam mat khéng
qua 15% vitamin nay. Niacine va cac amid cua n6 co6 vai
tro ¢t yéu trong cac qué trinh oxy hod dé giai phong ning
luong cia cac phan tur glucid, lipid va protid. Niacin 1a
thanh phan chu yéu ciia 2 coenzyme quan trong trong

chuyén hoa glucid va ho hap té bao 1a nicotiamide adenin dinucleotid (NAD, coenzyme I)
va nicotiamid adenin dinucleotid phosphate (NADP, coenzyme II).

Vai tro chinh ciia NAD va NADP la lay hydrogen tir mét s0 co chat va chuyen no sang 1

coenzyme hay co chat khac trong day chuyén van chuyén hydrogen. Thiéu niacin con gay
bénh ludi den (Hinh 6.12) voi triéu chimg chinh 13 ludi dau, nhay cam voi ndng, mudi va
60 mg tryptophan tao thanh 1mg niacin va goi la 1 duong

thirc 4n acid. Trong co thé

luong niacin. Nhu cau 6,6 mg duong luong/ngay cho 1000 Kcal.

Hinh 6.12 Tri¢u chiing bénh pellagre

Céc thuc pham giau vitamin
Men: 30 - 100 mg%
Mam lta mi: 17 mg%

Dau phong: 16 mg%

nay la:
Cam gao: 30 - 100 mg%
bau: 2 - 3 mg%
Me: 4,5 mg% Ca chua: 0,5 mg%

Cac thuc pham dong vat (trir tring va sita) déu chira nhiéu niacin. Cac loai thuc pham

nhu:

Thit gia cam: 8 - 10 mg% Thit bo: 6 mg% Thit heo: 3 mg%
Phu tang: 15 - 16 mg% Thén: 12 - 15 mg%

Céc loai ca nghéo niacin hon thit.
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3.1.6 Acid folic (vitamin By)

Con goi 1a acid pteroyl glutamic hay vitamin By. Acid folic c¢6 vai dang ton tai trong tur
nhién, chat mau cua né dugc hop thanh tir ba thanh phan lién tiép 1a pterin, acid P-
aminobenzoic va acid glutamic (Hinh 6.13).

FOLIC ACID

_)\-—OH
HN

\N HM—
OH

N

iy "
pteridine  paminobenzoic glutamic
acid acid

Hinh 6.13 Acid folic (Vitamin By)

Cac dang dan xuét cia acid folic dugc thé hién ¢ Hinh 6.14

: A
T e

N
H
tetrahydrofolate 5-Methvl 5-Formimino
tetrahydrofolate tetrahydrofol ate
TG e S G o
A ~N7 —Ny
0
10-Formyl 5,10-Methviene 5,10-Methenyl
tetrahydrofolate tetrahydrofolate tetrahydrofolate

Hinh 6.14 Cac dang din xuét cua acid folic

Acid folic ton tai trong ty nhién cha yéu dudi dang polyglutamic. Dang hoat tinh sinh hoc
ctia acid folic 1a acid tetrahydrofolic. Acid folic tan it trong nuéc, khong tan trong con, éte
va cac dung dich hitu co khéc. Acid folic khong 6n dinh trong dung dich acid, va ciing
khong 6n dinh véi nhiét, gip anh sang d& bi phan huy. Acid folic khi dugc bao quan va
dun nau thirc an thuong mat di 50 - 70%, c¢6 lac 1én téi 90%.

Acid folic trong co thé c6 hai phuong phap hap thu cha dong va hap thu thy dong khuéch
tan, vi tri hap thu cha yéu & phan rudt non. Glucose va acid ascorbic s& xtc tién viéc hap
thu acid folic. Theo tinh toén, tong ty 1& hap thu acid folic trong bira an 13 vao khoang

70%, lugng acid folic trong co thé khoang 5 - 6 mg, trong do c6 khoang mét nua 1a &
trong gan, phan thai ra ngoai co thé s& qua dich mat va nudc tiéu.

Acid folic sau khi dugc hip thu, v6i su tham gia cia NADPH s& dugc enzyme khir
(reductase) hoan nguyén thanh acid tetrahydrofolic, acid tetrahydrofolic 1a dang co ban
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cua formoxyl, formininodoyl methyl... coenzyme acid folic. Cac coenzyme acid folic da
biét it nhat c6 5 loai, chiing can thiét cho cac nhom carbon 1 (C,), bao gom di chuyén dén
hop chét khac, dong vai trd quan trong trong su hop thanh purin va pirimidin, su chuyén
ho4 1an nhau giita cac acid amin va mot vai phan ng hoa hoc methyl. Vi vay acid folic
trong ca qua trinh tong hop protein va qua trinh phén chia va sinh truong cua té bao déu
rat quan trong. Thiéu acid folic s& dan dén su glam sut trong hinh thanh hemoglobin cua
hdng cau, su sinh trudng cua té bao gip trd ngai gay ra thiéu mau nguyén hong cau.

Mot chirc phan sinh hoa rat quan trong cua acid folic 13 tham gia vao cu tao porphyrine
va hemin, diéu nay xac nhan vai tro chdng thiéu mau ctia né. Vai trd 16n cua acid folic véi
chuyén hoa va tong hop acid nucleic va acid amin noéi 1én tAim quan trong ctia nd trong cac
qua trinh 16n, sinh san va phat trién cta bao thai.

Rét nhidu qua trinh chuyén hoa cua acid folic déu can sy tham gia cua acid ascorbic,
vitamin B, va vitamin Bs. Nhiéu nghién ctru cho thdy, néu lugng acid folic hip thu mdi
ngay cua co thé khi duy tri & mtrc 3,1 pg/kg cin ning thi co thé s& c6 luong du trir acid
folic thoa dang. Trén co s¢ nay, trong thoi ky mang thai, néu b6 sung 100 Hg/ngay/nguoi
thi s& duy tri duoc mirc acid folic bat bién trong mau & th(n ky mang thai; néu>200

pg/ngay/nguoi thi ham lugng acid folic binh quén trong hong cau sé& tang lén rat nhiéu. Vi
vay dé dap u’ng dugc nhu cau acid fOllC trong thoi ky mang thai, nguoi me nén bd sung
200 - 300 pg, tong lwong hap thu mdi ngdy phai 16n hon 350 pg/ngudi. Lugng an toan
cho tré em tinh theo kilogram can ning gan giébng nguoi 16n, tic 13 khoang 3,6
ng/kg/ngay thi c6 thé dap Gmg duoc nhu cau sinh truéng va duy tri duoc huyét dd binh
thudng ciia chiing. Nhing dtra tré méi sinh c6 can nang thap thuong co lwong du trir acid
folic thap, mdi ngay can 65 ug dé duy tri mirc acid folic trong mau cta chung.

Acid folic ¢6 pho bién trong céac thirc dn tur dong thuc vat, cac loai thirc an c6 chira ham
luong 16n acid folic 1a: gan, tring, ca, dau, cu cdi duong, sup lo, rau can, rau di€p, cam
duong, chudi ti€u va céc loai qua clirng, cac loai dau khac..

3.1.7 Acid pantothenic

H,C — OH Acid pantothenic (Hinh 6.15) c6 nhiéu trong cac loai
| thyc pham thuc vat va dong vat nhu: men, dau

HyC— C — CH, phong, ngii cdc, thit, c4, phi tang.. Trong thyc pham

HO— C —H

O =0

NH
I

H,C O
(N

H,C — C — OH

Hinh 6.15 Acid pantothenic

acid pantothenic phan 16n ¢ dudi dang lién két, cha
yéu dudi dang coenzyme A (1a nucleotid chira
adenosin  monophosphate, acid  pantothenic,
systeamin va phosphate). Cac tri¢u ching bénh xay
ra khi thiéu acid pantothenic 1a ludi den, beriberi,
pellagre... Nhu ciu acid pantothenic c6 thé dugc thoa
man boi ché d6 an binh thuong. Nhu cau 10-15
mg/ngdy (ddi v6i ngudi truong thanh) hay 4-5
mg/1000 kcal. Cac qua trinh ché bién thong thuong
1am mét 25% acid pantothenic.
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3.2 Acid ascorbic (Vitamin C)

La loai c6 lugng cung cp 16n nhét trong céc loai vitamin. Bénh thiéu vitamin C duoc biét
tir nam 1550 trude Cong nguyén, nhung mai dén nam 1928 moi tach ra duge chat mang
tinh acid cua bénh scorbut, nam 1933 da téng hop dugc acid ascorbic. Acid ascorbic tdn
tai trong thién nhién dudi hai dang 1a dang L va dang D. Dang D khong c6 hoat tinh sinh
hoc. Dang L khi oxy hoda s tao thanh dehydro-ascorbic acid (acid ascorbic khir hydro),
loai chua dugc oxy hoa goi 1a acid ascorbic hoan nguyén. Ca hai loai hoan nguyén va loai
khir hydro déu c6 ciing hoat tinh sinh hoc (Hinh 6.16).

Ho o H 5. P
— s
i ;""\:I .-‘G b EH - "'\. ;’G
L L N - L S
| - = |
HO—CH - HO — CH
| +2H !
CH20H CH2OH
Ascorbic acid Dehydro-ascorbic acid

Hinh 6.16 Vitamin C

Vai trd cua vitamin C trong co thé 13 duy tri mé lién két. Trong sy thiéu vitamin C, cau
trac ciia mo lién két bi yéu di, thanh mach méu ciing nhu mang bao boc cia cic md lién
két trd nén yéu di, va su chay mau xay ra. Acid ascorbic dugc dung trong vai hé thong
trao d01 chat, gdbm sy hydro hoa prolin thanh hydroxyprolin, 1a giai doan quan trong trong
su tong hop collagen, hop phan cua m6 lién ket Vi thé néu acid ascorbic khong du s€ anh
huong dén su tong hop collagen 1am cho vét thuong 1au lanh, thanh mao mach yéu ma
dan dén xuat huyet 0 cac muc d6 khac nhau. Acid ascorbic ¢6 anh huong dén sy tao thanh
hemoglobin, sy hap thu sit tir rudt va su str dung sét trong mo gan.

Acid ascorbic hién dién trong nhi€u bd phén cua

L-ascorbic acid co thé. Do tinh chét tan trong nudc nén acid
H ascorbic nhanh chéng dugc hip thu tir da day-

rudt va vao mau trong vai gio sau khi tiéu hoa

Ascorbyl radical —p L-ascorbate  va dugc mang dén cac mo. Acid ascorbic chu
| sulphate yéu thai ra ngoai qua h¢ tiét ni€u, trong mo hoi

Y va phan ciing thai ra mot it. Chat dj hoa cua acid

Dehydroascrobate —» CO; ascorbic la oxalate (Hinh 6.17) va mét it lugng
I chat chuyén hoa ciing duoc thai ra tir nudc tiéu.
| Vi vay thuong xuyén dua mot luong lon acid
ascorbic thi sé Iam cho oxalate trong h¢ tiét niéu
thai ra tang lén, do cling 1a mdt trong nhiing
nguyén nhan gay soi trong duong tiét niéu.

2,3-diketogulonic acid

\ s A [N , A . .
Owiilic id Nhiéu nghién ctru cho thay acid ascorbic dugc

liy tir huyét thanh va chuyén dén tuyén thuong
than, gan va than. Cac mo c6 hoat tinh trao doi
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Hinh 6.17 Qua trinh dj hoa ctia acid cao thudng chira acid ascorbic nhiéu nhét.
ascorbic acid

Acid ascorbic kim hdm chuyén hoa cholesterol va ngin ngira phat trién xo vita dong
mach. Chuyén hod vitamin C li€én quan dén chuyén hoa nhiéu vitamin khac. Acid ascorbic
con tham gia vao nhi€u qua trinh chuyén hoé quan trong trong co thé.

Vitamin C giit vai tro quan trong trong viéc duy tri strc dé khang cua co thé ddi voi cac
bénh nhiém trung. Khi thiéu vitamin C nhiéu phan @ng mién dich sinh hoc ciia co thé
giam xudng. Mot s6 bénh nhiém lanh thong thuong va cac bénh nhiém tring nhu cum
thudng phat sinh vao mua it cac thuc pham gidu vitamin C, vitamin A va riboflavin.

Céc to chirc Y té va Dinh dudng thé gidi cho rang ham luong acid ascorbic can dung mdi
ngay cho dan 6ng la 60 mg va 55 mg.

Thue té hau hét vitamin C c6 tir cac loai rau qua. Thuc phdm gidu vitamin C 13 loai qua
citrus, gan, ca chua va hau hét cac loai rau khac. Cac loai qua khac c6 ham lugng vitamin
C thap hon rau. Vitamin C khong bi pha huy boi nhiét nhung sur oxy hoa thuong xay ra
khi nhi¢t d6 tang. Viéc nau chin céc loai rau (hip, ludc hodc dung ap suit) c6 kha ning
lam mat khoang 50% acid ascorbic. Céc loai qué citrus va nudc qua, nudc ca chua la
ngudn acid ascorbic quan trong.

Tom tit vai trd quan trong ctia cac vitamin ddi v6i qua trinh dinh dudng ngudi dugc cho &
Bang 6.2

Bang 6.2 Cac vitamin va vai tro quan trong d6i véi dinh dudng nguoi

Vitamin Danh Phap hoa hoc Vai tro sinh Iy voinguoi | Nhu cau cua co thé
nguoi (mg/ngay)
VITAMIN TAN
TRONG NUGC
B, Thiamine Chéng bénh viém than kinh 12-18
B, Riboflavin Vitamin cua sy sinh trudng 20-40
B; Acid pantothenic Yéu t6 chdng viém, 16 da 12
Bs (PP) | Acid nicotinic Chéng bénh da san sui 12-18
Bs Pyridoxin, pyridoxal va | Chéng bénh viém, 16 da 15-20
pyridoxamin
B, Cyancobalamin Chéng bénh thiéu mau 0,001
Bis Gluconodimetilamino Chéng su doi oxy 20
acetat
C Acid ascorbic Chédng bénh hoai huyét 50-100
H Biotin Chéng su tiét m& dudi da 0,01
P Rutin Lam bén mao quan -
VITAMIN TAN
TRONG CHAT BEO
A Retinol Chéng bénh kho giac mac 10 - 25
D | Calcipherol Chéng bénh coi xuong 0,025
E Tocopherol Tang cuodng sinh san 5
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(OB

Filoquinol
Ubiquinol

Phirc hop cua cac acid béo
chua no khong thé thay
thé

Chéng bang huyét
Van chuyén H', ¢ trong hd
hap

0,015
0,015

1000
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CHUONG VII. CAC CHAT KHOANG

I Dai cuong

Trong co thé nguoi c6 gan khoang 40 nguyén t6 hod hoc. Mot sd trong d6 cé twong ddi
nhiéu, trai lai nhidu nguyén t6 chi c6 voi luong rat it. Luong tro cia mot ngudi trudng
thanh khoang 3 kg, chiém duédi 4% trong luong co thé. Khoang mét nura lugng chét
khoang d6 13 yéu t6 tao hinh cua cac to chirc xuong va to chirc mém. Phan con lai ndam
trong cac dich thé. Thanh phén tro duoc thé hién & Bang 7.1

Bang 7.1 Thanh phan tro

Calci 1050 g | Sulfur 175 ¢g
Phosphor 700 g | Clor 105 g
Kali 245 g | Magne 35¢g
Natri 105g | St 30g

Ngoai cac chat trén, trong tro con c6 mangan, dong, kém, molipden, Bo va cac chat khac.
Vi ham lugng cua chung thap nén thuong goi la cac yéu t6 vi luong. Ham lugng cac chat
khoang trong to chirc khong giong nhau. O xuong, riang tap trung nhleu chat khoang,
trong khi & da va céc to chitc md, lwong tro khong qua 0.7%. Mot s chat khoang nam
trong thanh phan lién két hitu co nhu iod & tyrosine, Fe & hemoglobin hay S ¢ thiamine
nhung phan 16n & dudi dang mudi khiac nhau. Nhiéu loai mudi nay tan trong nudc nhu
clorur calci va natri. Nhiéu loai khac it tan, quan trong nhat 1a phosphate calci va magne
cia to chic xwong. Co thé khong san xudt dugc cic chit khoang. Cung véi protein,
vitamin va cac thanh phan khéac cta thirc dn, ching tham gia vao tt ca cac phan tng sinh
hoa trong co thé.

I Nguﬁn chat khoang trong thuc phﬁm

Cac nguyén t6 khoang rat phong phu trong cac loai thire an, tuy nhién sy phan phéi trong
céc thyc pham thuong khong giéng nhau.

Céc thuc pham trong d6 c6 céac cation nhu K, Na*, Ca*", Mg®" .. chiém wu thé duoc coi 1a
thuc pham nguon yéu té kiém. Phan 16n céac thic an thuc vat nhu rau 14, rau cu, qua tuoi,
va ca stra.. déu thudc loai nay.

Nguoc lai cac loai thuc phdm c6 cac anion nhu S, P7 .. chiém uu thé dan dén qua trinh

tao acid cta co thé sau qua trinh chuyén hoa du:oc goi la thyc phiam ngudn cac yéu tb
acid.. Thudc loai ndy c6 thit, cé, trimg, dau dd, ngii cdc..
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III Vai tro cia chat khoang doi voéi co thé

Giit vai tro quan trong trong cic qué trinh tao hinh, dic biét 1a to chirc xuong..

Duy tri can bang acid - kiém trong co thé, duy tri tinh 6n dinh thanh phan cac dich
thé va di€u hoa &p luc tham thau.

Tham gia vao qua trinh tao protid

Tham gia vao chtrc phan tuyén ndi tiét (nhu iod & tuyén giap trang) va nhiéu qua
trinh Ién men

Tham gia trung hoa cic acid ngin ngira chirg nhiém acid.

bicu hoa chuyén hoa nudc trong co thé

IV Cic yéu to dai lwong
4.1 Calci (Ca)

Calci chiém khoang 1,4 - 2% tong khoi luong co thé. 90% calci tap trung & xuong va riang
dudi dang muoi calci. Phan calci con lai hién dién trong huyet tuong va mang nhi¢ém vu
trao doi chat rat quan trong. Khoang 10 - 30% calci ¢ khau phan an trung binh duoc hép
thu & rudt. Nhiém vu sinh ly hoc cua 99% calci trong co thé 1a xay dung va duy tri mo
xuong va ci trong su hinh thanh ring. 1% con lai cta calci trong co thé biéu hién kha
ning sinh 1y khac. Trong sy dong méu, ion calci can thiét cho lién két giira phan tir fibrin
dé tao trang thai bén cua chudi fibrin.

Calci 12 thanh phéan can thiét cho sy chuyén hoa prothrombin thanh thrombin. Thrombin
1a enzyme can thi€t cho sy dong mau, vitamin K cling tham gia vao phan ing nay.

Calci trong co thé luon ¢ dang lién két véi phosphor. 99% Ca va 99% P & rang va xuong.
Phéan con lai ¢ cac vat chat song khac. Ca va P cung voi cac chit khoang khac hoa vao
thie pham khi tiéu hod va chiing duoc hp thu & da day - rudt va dan dén mau. Mau mang
chiung di khip cac phan khac nhau trong co thé va dugc sir dung cho qua trinh ting
truong.

Hip thu, bai tiét va du triv

Calci trong thirc 4n chi duoc hap thu 20 - 30% trong dudng rudt, cha yéu do cac ion calci
cung vai acid oxalic, acid thuc vat, acid béo phan ly c6 trong thirc an tao thanh mudi calci
khong hoa tan dan dén. Can ngung tu aldehyde trong xo thirc dn cling s€ két hop voi calci
va lam giam hap thu calci trong thic an. Cac acid béo phan ly do lipid phan giai trong
duong rudt, néu chua kip thoi hap thu, sé€ gap calci rat dé tré thanh xa phong véi calci va
thai ra theo phan, cling lam giam hap thu calci.

Trong co thé cdc yéu té anh huwéng dén hip thu calci gom:

Vitamin D:Vitamin D s€ cung vi lipid trong rudt non hinh thanh nén céc vi thé, qua hap
thu di vao huyét tuong, sau do lai két hop duoc véi a-globulin, dugc hydroxyl hoa trong

gan, than va thuc day viéc hap thu va tdn dung calci, phosphor. Vtamin D can thiét cho su
hap thu calci tir duong rudt. Ty 16 Ca/P trong khau phan anh huong dén su hip thu calci.
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Ty 1& 1:1 duoc coi 12 Iy tudng cho su phat trién cta ba me mang thai va giai doan cho con
bu. Mat khac ty 1€ 1:1,5 ctia Ca:P dugc str dung cho tudi thanh thi€u nién.

Lactose: Lactose s& cung véi calci hinh thanh nén phirc chit hoa tan véi lugng phén tir
thap, do d6 nang cao duoc ty 1¢ sir dung calci.

Protein: Cac acid amin do protein phan giai ciing véi calci hinh thanh cac loai mubi hoa
tan, thuc day hap thu calci.

Tinh trang co thé: Nguoi 16n co thé hap thu 20% calci thic an, ty 1¢ hap thu & tré em
dang trong giai doan sinh trudng phat trién, & phy nit mang thai va ba me cho con b s&
1én t6i khoang 50%. Pai bo phan calci duge hap thu vao co thé (khoang 400 mg) s& qua
céc té bao & biéu md niém mac rudt va su bai tiét cta dich tiéu hoa ma di vao rudt, trong
d6 chi c6 mot s6 bo phan duoc tai hap thu, phan con lai (mdi ngay khoang 100 - 350 mg)
s€ dugc thai ra qua nudc tiéu. Néu protein trong bita dn qua nhiéu thi luvong calci thai ra
qua nudc tiéu ciing ting 1én.

Lwong cung cip va ngudn thirc in
Nguoi 16n: 800 mg/ngay
Phu nit mang thai: 1000 - 1500 mg/ngay
Ba me cho bu: 1500 mg/ngay
Tré em:
+ Duéi 2 tudi: 600 mg
+3 - 9 tudi: 800 mg

+ 13 - 15 tudi: 1200 mg, tir d6 cho dén khi thanh nguoi 16n lai ha xuéng con
800 mg.

Nguon thire an ¢6 chira calci tot nhat 1a stra va cac ché pham cua sira. Ngoai ra cac loai
rau xanh va dau cdc loai, dac biét ddu nanh va keo me, hat dua, rong bién, tdm ndn... ham
lugng calci cling nhiéu.

4.2 Phosphor (P)

Phosphor ¢6 nhiéu trong Xuong, rang cua co thé ngudi bang mot nira luong calci. Tong
luong phosphor trong co thé truong thanh c6 khoang 700 - 900 g, trong do gan 3/4 tham
gia vao thanh phan xuong va 1/4 c¢6 trong to chirc va dich thé.

Phosphor con 13 thanh phan quan trong trong cic két cdu moé mém, nhu protein acid
ribonucleic (RNA), desoxyribonucleic acid (DNA) va 16p m& trén mang t€ bao déu c6
chtra phosphor. Ngoai ra trong co thé phosphor con cé nhiéu chirc nang nhu:

- Tén trir ning lugng
- Chét hoat hoa

- Thanh phan tao thanh enzyme phosphor 14 thanh phan tao thanh cua rat nhiéu
hé enzyme hodc coenzyme nhu thiamin pyrophosphate, flavine adenine
dinucleotide va niacinamide adenine dinucleotide...

- bicu tiét sy can bang acid-kiém
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Chuyén hod va hép thu phosphor

Rudt non c6 thé hap thu phosphor trong thirc an bang viéc hip thu ngudn nang luong tiéu
hao khuéch tan va van chuyén chu dong. Ty 1& hip thu phosphor tity theo tudi, theo ham
luong céc ion duong khéc c6 trong thirc dn nhu calci, nhém.. va theo ngudn thirc in.

Ngudn phosphor c6 trong thirc an rat phd bién, do d6 hiém gip truong hop co thé thiéu
phosphor. Phosphor ton tai trong cac t6 chirc dong, thuc vat, chi yéu 1a két hop voi
protein, lipid dé tao thanh nucleoprotein, phosphoprotein va phospholipid... Ciing c6 mot
luong it phosphor t6n tai dudi dang cac hop chat phosphor hitu co hodc v6 co khac. Viée
héap thu phosphor trong dudng rudt doi hoi phai cé su tro giup cua vitamin D. Néu thleu
vitamin D thi s& lam cho mirc phosphor v6 co trong huyét thanh bi ha thap. Mot s6 hop
chét ctia phosphor kho hip thu, acid phytic thudc loai d6. Phosphor dudi dang cac hop
chét phytin ¢ & cac hat.

4.3 Magne (Mg)

Magne dugc hip thu & rudt nhd sy tao thanh cac hop chat phic véi acid mat. Magne con
tham gia vao cac qué trinh chuyén hoa glucid va phosphor va giit vai trd quan trong trong
diéu hoa hung phan ctia hé théng than kinh. Ngudn magne chinh trong thuc pham 1a cac
loai ngii cbe, dau. Sira, trimg, rau qua c6 it magne, ca chura nhiéu magne hon.

4.4Kali (K)

Kali chi yéu c6 bén trong té bao va giit vai trd quan trong trong cac qua trinh chuyén hoa.
Kali tham gia vao cac qua trinh men, ddc biét l1a chuyén acid phosphopyruvic thanh acid
pyruvic. Kali ¢ tim quan trong trong su tao thanh cac hé théng dém (bicarbonate,
phosphate..) nham ngan ngura cac chuyén bién cua phén Gmg moi truong va dam bao tinh
on dinh cua no. Nguon kali quan trong trong khau phan an hang ngay 13 khoai. O ché do
an hon hop, nhu cau kali duoc thoa mén hoan toan. Ham luong kali va natri trong mot sb
loai thuc pham duoc cho & Bang 7.2

Bang 7.2 Ham luong Kali, natri trong mét sb thirc an

Tén thirc an Kmg% | Namg % Tén thirc an K mg% Na mg%
Tring toan phan | 153,6 146,9 Khoai lang 480,8 55,6
Stra me 83,9 18,5 Duong cat 264.9 79,4
Sita bo 157,8 45,3 Mudi an 565,0 34000
Thit bo nac 241,8 77,9 Bip cai 560,5 48,2
Thit ba roi 326,3 35,6 Ca chua 318.,8 1254
Gan 205,1 78,6 Carotte 207,6 115,7
Ca tuoi 215,9 39,3 Dua chudt 173,6 12,6
C4 kho (TB) - 6000 - 12000 | Rau dén 7424 70,5
Nuédc mim (TB) - 10000 Su hao 337,9 55,6
Gao té 560,5 158,0 Cam 460,9 4,4
Bip hat 310,6 10,4 Chanh 456,7 3,0
Bot mi 186,0 2,5 Chudi 361,2 54,2
Pau cac loai 816,3 17,1 Dua 160,9 26,7
Khoai tiy 553,9 17,1 Mo 215,1 14,1
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4.5Natri (Na)

Natri 1a thanh phan phé bién trong tat ca cic co quan, td chirc va dich sinh hoc cua co thé
dong vat. Trong huyét thanh c6 335 mg% natri. Natri gil vai tro quan trong trong cac
chuyén hoa bén trong té bao va gitra cac t6 chtrc. Mudi natri cha yéu c6 trong cac dich
bén ngoai te bao-bach huyét va huyet thanh. Mudi natri gilr vai tro nhat dinh trong viéc
duy tri tinh 6 6n dinh cta 4p lyc tham thu cta nguyén sinh chét va cac dich sinh hoc ctia co
thé. Natri tham gia tich cuc vao chuyén hoa nuéc va tham gia vao viéc trung hoa céc acid
tao thanh trong co thé.

Nguén tu nhién cta natri khong nhiéu, chu yéu dua vao mudi an. Cac loai khoai, qua co it
natri. MGt so loai rau (cardt, ca chua), gao, thit c6 nhiéu natri hon. Long trang tring chira
lugng natri 16n.

4.6 Clorur (Cl)

Trong co thé clorur tao thanh mudi v6i hau hét cation. Ngudn clorur chinh trong co thé 1a
clorur natri.

Chuyén hoa clorur ¢6 cac dic diém dang cha ¥ nhu sau:
- Clorur c6 kha ning tich liiy nhiéu & da, tao thanh nhiing chd chira clorur.
- Co thé co kha nang gitt clor lai 12 - 14 gid sau khi an vao mot lugng clor thtra.
- Clor c6 thé ra nhiéu theo mé hoi.
- Céc hop chét caa clor d& hoa tan va d& hap thu & rudt
- Clor chi yéu duogc bai xuét theo nudc tiéu.

Clor trong thanh phan cua clorur natri tham gia vao diéu hoa ap suat tham thau & to chirc
té bao, diéu hoa chuyén hoa nudc ciing nhu tao acid chlohydric. Nguén clor trong thuc
pham khong nhiéu, rau qua rat nghéo clor. Luong clor trong ddu, ngii coc thudng cao hon
cac loai thuc pham khac. Cac thuc pham dong vét ciing ¢6 nhiéu clor. Tuy nhién ngudn
clor chinh ctia co thé nhd vao clorur natri an vao hang ngay.

V Cac yéu t6 vi lwong

5.1 Sit (Fe)

Sat tham gia vao qua trinh tao mau. Tong luong sat trong co thé khoang 3-5 gr, trong d6

57% ¢ hemoglobin, 7% ¢ myoglobin, 16% ¢ cac men va t6 chirc, dudi 20% dy trir 6 gan,
lach, tuy, than. Thiéu sit thuong din toi thiéu mau. Ngoai tao mau, sat con gilr vai tro
quan trong trong cac qua trinh oxy hoa va kich thich chuyén hoa bén trong té bao. Sét con
1a thanh phan can thiét ciia cac nhan té bao va tham gia vao thanh phan nhiéu men oxy
hoa peroxydase, citocromase.. Nhu ciu cung cap sat hang ngay duoc cho ¢ Bang 7.3.

Nguén sit (Bang 7.4) chinh la tir cac thuc phém nguén géc dong vat va thuc vat: dau, ngli
coc, rau qua ... Gan, ndo, long do trung c6 chira nhiéu sat. 60% sat ¢ cac hat dudi dang
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khong thé hip thu duoc. D6 1a do su c6 mit cia cac hop chat phytin giy can trd hap thu
sat. Sat ¢ rau qua d& hap thy, vi the tuy v6i ham luong khéng cao, chung 1a ngudn sat
quan trong. St ¢ rau qua hap thu t6t do su c6 mit cua vitamin C.

Bang 7.3 Nhu cdu cung cap sit hang ngay (mg)

Nhém tudi Can nang (kg) Nhu cau
+Tré em
025 -1 8 0,96
1 -2 11 0,61
2 -6 16 0,70
6 - 12 29 1,17
+ Nam thiéu nién 12 - 16 53 1,82
+ Nit thiéu nién 12 - 16 51 2,02
+ Truong thanh (nam) 65 1,14
+ Truong thanh (nir )
Tudi hanh kinh 55 2,38
Man kinh 55 0,96
Cho bu 55 1,31

Bang 7.4 Ham lugong sit trong mot s6 thue phém

Tén thyc pham Ham luong sat Tén thyc pham Ham luong sat
theo mg% theo mg%
Gao té 1,3 Budi 0,5
Ngo6 vang kho 2,3 Cam 0,4
Mi soi 1,5 Chanh 0,6
Khoai lang 1,0 Chubi tiéu 0,6
Khoai tay 1,2 Thit bo loai I 2,7
Ci san 1,2 Gan bo 9,0
bau tuong 11,0 Thit ba chi 1,5
bau phong hat 2,2 Gan heo 12,0
Me 10,0 Thit ga 1,5
Cachua 1,4 Ca chép 0,9
Ca rot 0,8 Trimng ga 2,7
Rau muéng 1,4 Tring vit 3,2
Su hao 0,6 Stra me 0,1
Bip cai 1,1 Sita bo 0,1

5.2 Mangan (Mn)

Trong co thé mangan c0 voi lugng thép, ham lugng mangan cao nhét & gan, than, tuy,

khoang 2 - 4 pg/g t6 chiic twoi.

Vai tro chinh cua mangan 1a tham gia tich cuc vao cac qua trinh oxy hoa khu. Trong co

thé mangan 1a chat kich thich qua trinh oxy hoa. Mangan c6 tinh hop m& rd rét, né ngan

ngira m& hod gan va ting str dung lipid trong co thé. Mangan con tham gia trong qua trinh

tao xuong. Mangan co nhiéu trong thuc phém thuc vat hon thuc phém dong vat, tra co
84



nhiéu mangan nhét. Gitta mangan va hoat dong mat s6 vitamin nhom B va vitamin C ¢c6
lién quan nhat dinh. Bénh thiéu vitamin B tién trién nhe va mau khoi khi cho thém
mangan vao khau phan. Céc thyc pham thuc vat gidu vitamin C thuong c¢6 nhidu mangan.
Mangan con tham gia vao qué trinh tong hop vitamin C trong co thé.

5.3 Coban (Co)

Vai tr6 chinh cta coban la tham gia vao qua trinh tao mau va chuyén hoa vat chat. Coban
kich thich qua trinh tao mau, tuy nhién liéu luong cao co tac dung nguoc lai. Trong diéu
tri thiéu mau, coban c6 tac dung khi cho dong thoi véi sit. Ngudi ta con thdy hoat dong
tao mau ctia coban khi thé hién mirc dong (Cu) du cao trong co thé. Coban khi c6 mit caa
dong sé& tac dung 1én su tao thanh hong cau ludi va chuyén ching thanh hong cau truong
thanh.

Coban c6 kha nang lam cham phat trién té bao ung thu, anh huong ro rét dén hoat dong
mot sb men thiy phan. Coban la nguyén liéu goc de ndi tong hop vitamin B, trong co
thé. Theo quan diém hién nay nhu cau co thé chu yéu dugc thda man nho lugng vitamin
By, do cac vi khuan dudng rudt tong hop tir coban cia thirc an. Coban c6 nhiéu nhat &
tuyén tuy va tham gia vao qua trinh tao thanh insulin.

Coban phé bién trong thuc phém voi luong rat thép (trong thuc vat & bién, ca va dong vat
khéc..). Tuy nhién & ché d§ an hon hop cling du dé théa man nhu cau co thé.

5.4 Tode ( I,)

lode tham gia tich cuc vao chuc phan tuyen giap tang, thiéu iode s& dan dén réi loan cia
tuyén ndy, giy phat sinh budu cé. Nguon thuc pham chira iod thong thuong duoc cho ¢
Bang 7.5. Ngudn dy trit 16n nhat chi yéu 1a nudc bién, khong khi va dat ving ven bién.
Thit, sita, tring c6 ham luong iode cao. Tuy nhién luong iode trong thirc an thay doi tuy
theo diéu kién dia chét va theo loai thuc pham. C4 bién va cac loai hai san c6 nhiéu iode.
Su phat sinh bénh budu cd, dan don thuong gap ¢ ché do ngheo iode.

Bang 7.5 Ham lugng iode trong mét sb thirc an

Tén thirc an Tode (ug %) Tén thac an lode (ug %)
Trang toan phﬁn 6,0 Pau cac loai 6,4
Sita bo 5,0 Mudi dn 555
Thit bo nac 53 Bip cai 2
Thit ba roi 7,6 Cai soong 45
Ca tuoi 7 - 240 Rau gién 50
Ca kho (trung binh) 1360 Cam 2
Nudc mam (trung binh) 950 Chanh 1,5-14
Gao té 1-8

5.5 Fluor (F)

Fluor tham gia vao qua trinh phat trién ring, tao nga ring va men rang. Fluor con giir vai
tro quan trong trong qua trinh tao xwong va c6 anh hudéng dén di€u hoa calci - phosphor.
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Luong fluor c6 nhiéu & xuwong va ring. Xuong c6 200 - 400 mg/kg trong luong, ring co
240 - 560 mg/kg trong luong, cac co khong qua 2 - 3 mg/kg trong lwong. Tudi cang cao
ham luong fluor trong co thé cang ting. Qua trinh tich chira fluor & men rang xay ra liic
con bé, trong thoi ky hinh thanh va phat trién rang vinh vién.

Luong fluor trung binh trong thuc pham tir 0,02 - 0,05 mg%. Trong sita c6 0,01 mg%
fluor, cdm 0,1 mg%, tra c6 nhiéu fluor 7,5 - 10 mg%.

5.6 Pong (Cu)

Pong tham gia tich cyc vao qua trinh tao mau va ho hap té bao. Nhiéu men oxy hoa
(tyrosinase, lactase..) chura d6ng nhu 1a thanh phan kim loai dic hiéu. Dong tham gia vao
qua trinh tong hop hemoglobin va c¢6 anh huong t61 chirc phan cac tuyén noi tiét, insulin
va adrenalin.. Dong c¢6 nhiéu trong gan, dau dd va ngii céc va ham lugng khong cao trong
cac loai thyc pham khac nhu trimg, g, sia..

5.7 Kém (Zn)

Luong k&m trong co thé khoang 2 - 3 gr, trung binh 30pug/g trong lugng tuoi. Vai tro
chinh cta kém la tham gia vao cau tao carbohydrase. Men nay gilt vai trd quan trong
trong ho hap va xuc tién phan tng.

Carbohydrase

H,CO; » CO, + H)O

K&m con tham gia vao chirc phan tao mau, diéu hoa chuyén ho4 lipid va ngin ngira m&
hoa gan. Thi€éu kém anh hudng xau dén toc do hap thu cac acid amin. Kém con can thiét
cho qué trinh tong hop tryptophan. K€m c6 anh hudng téi lugng vitamin trong thuc pham.
Luong kém va thiamin trong thyc pham thuong song song vdi nhau. Ciing nhu nhiéu kim
loai khéc, k€m c6 thé phan huy va lam mat hoat tinh vitamin A.

K&m phd bién rong rii trong ty nhién, luong kém trong thyc pham thuc vt dao dong tir 1
- 10 mg/100 gr trong luong tuoi. Ngii cdc va dau co nhiéu kdm. Véi loai san phém dong
vat nhu long do trimg, thit, triing, so, ca rot, tiéu mach, banh mi ché tir bot tho, khoai
tay...co nhiéu k&m.
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CHUONG VIIL.
KHAI LUAN VE DINH DUONG CAN POI

Theo quan niém hién nay, mot khau phan hop 1y 1a:
- Cung cép day du ning luong theo nhu cau ciia co thé
- C6 du cac chat dinh dudng can thiét
- Céc chat dinh dudng ¢ ty 1é can ddi thich hop

D3 ¢6 nhiéu nghién ctru vé x4c dinh nhu ciu cac chit dinh [dudng mot cach riéng
ré nhung cang ngay cang co nhiéu cong trinh nhian manh vé mdi tuong quan gitra
chiung v6i nhau va dé ra cac yéu cau vé tinh cén doi cua khau phan. Bé hiéu 1y
ludn vé dinh dudng can ddi, trudc hét can tim hiéu mdi quan hé twong hd mot
cach chat ché gitta cac thanh phﬁn dinh dudng trong co thé.

I Méi quan hé twong hd giira cac dinh dudng trong co thé

Trong co thé chuyén hoa cac thanh phan dinh dudng lién quan chit ché v6i nhau
va chi tién hanh binh thudng khi khau phan dam bao can ddi. Su thiéu mot thanh
phan dinh dudng nay c6 thé han ché sy hoat dong cia thanh phan dinh dudng kia
va nguoc lai su thira mot thanh phan dinh dudng nao d6 co khi gdy can trd sir
dung ctia mot hay nhiéu thanh phan dinh dudng khac.

1.1 Thiéu dinh dwéng va ngon miéng

Tét ca cac loai thiéu dinh dudng dic hiéu (acid amin, vitamin, chat khoang..) noi
chung thuong dan dén hién tuong kém an, nghia la an khong ngon mi¢ng. Su thicu
can do1 vé chat cua khau phan da dan dén sy gidi han vé lugng thirc an lam cho
nhu cau nang lugng khong dugce thoa man.

Glucid, lipid, protein 1a ngudn nang lugng nhung dé qua trinh thoai hoa ciia chiing

xay ra binh thudng doi hoi nhiéu hé thong men ma trong thanh phan cac men nay
¢ protein, cac vitamin nhom B va chit khoang.

1.2 Nang lwgng va protein

Nhu cdu ning lugng va nhu ciu protein c¢6 mdi lién hé chit ché véi nhau. Ning
lugng an vao lién quan chat ché vdi chat va luong cua protein trong khau phan
hay noéi cach khac khi nhu cau protein khong ddm bdo thi ndng lugng cling thiéu
hut.

Nguoc lai ning luong cé thé tiét kiém protein. Khi lwong protein ctiia khau phan
khong thay doi, can bang nito duong hay am tuy theo nang lugng an vao.
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1.3 Tinh can doi cua cac acid amin

Nhu cau protein phu thudc vao chét lugng cua nod, nghia 1a tuy theo su can ddi cua
cac acid amin trong khau phan chur khong phai s6 lugng tuyét do6i cua ching.

Nhu cdu mdi acid amin can thiét khong thé tinh theo sé lugng tuyét d6i ma trong
s luong twong ddi lién quan véi cac acid amin khac. Thira méot acid amin nay ha
thap st dung céc acid amin khac va tao nén sy thiéu hut th& phat ngay ca khi sé
luong cua ching day du. "Protein" chuén 1a protein c6 twong quan acid amin cin
d6i nhat va do d6 c6 hiéu qua sinh hoc cao nhat.

1.4 Phosphor, calci va vitamin D

Sy thoa méin nhu cau phosphor, calci phu thudc nhiéu vao ty sé Ca/P hon 1a sb
luong tuyét déi cua calci va phosphor dn vao. Him luong phosphor va calci trong
khau phan dn 13 yéu t6 dé danh gia hiéu qua cua vitamin D. Nhu cau cta vitamin
D tuy theo ty 1¢ Ca/P trong khau phan vi né truc tiép tham gia vao diéu hoa
chuyén hoa phosphor, calci trong co thé.

1.5 Lipid va vitamin

Nhiéu thi nghiém cho thay khi ting luong lipid trong khau phan dé thyc hién ché
dd an co nang lugng cao thi doi hdi phai xét lai nhu cau nhi€u vitamin.

Trong co thé vitamin E c6 tac dung bao vé cac lipid cua ty thé va vi thé khoi bj
oxy hoa. Su oxy hoa lipid trong cac té chirc tao thanh cac peroxyde, cac
aldehyde.. nhitng chat nay gay ddc dbi v6i co thé va lam mat hoat tinh ciia mot sb
men va vitamin.

1.6 Glucid va vitamin

Qua trinh sir dung glucid trong co thé dé giai phong nang luong can c6 su tham
gia ctia nhiéu men ma trong thanh phan cua chung c6 chira vitamin: men
dehydrogenase va coenzyme la nicotiamid adenin dinucleotid (NAD) trong do6 co
amid cua acid nicotinic (PP), men decarboxylase ma coenzyme la thiamin
pyrophosphate (B).

Nhu cau cua vitamin 1ién quan t&i lugng glucid trong khau phan in. Ngudi ta
thuong tinh ty 1& vitamin B, (y)/calori khong do lipid. Dé dé phong bénh Beri-beri
ty 16 d6 can 1a > 0.45

1.7 Protein va vitamin

Thiéu vitamin gy can trd tich chua riboflavin (B;) va lam giam du trit vitamin B,
trong co thé. Mdi quan hé giita st dung vitamin A va muc protein cua khiu phan
ciing dang dugc cha y. Khi khau phan in c6 18 - 20% protein, kha ning tich lily
vitamin A & gan cao nhit, nhung khi ting luong protein 1én t&i 30 - 40% thi sir
dung vitamin A lai ting 1én. Ham luong protein cao trong khau phan giy giam du
trir vitamin A, do d6 thuong xuit hién sém cac biéu hién thiéu vitamin A. Ngugce
lai khau phan nghéo vitamin A thi biéu hién thiéu vitamin A s& kéo dai.

Tinh trang thiéu protein ciing gitr vai trd quan trong trong sinh hoc bénh coi
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xuong. Nhi€u nghién clru cho thay trong diéu kién thi€u protein van c6 cac biéu
hién thi€u vitamin D.

Protein trong khau phan con anh hudong dén vitamin C, vitamin PP va acid amin
tryptophan. Khi thiéu protein cac vitamin nay dé dang ra khoi co thé, khong tham
gia vao cdc qua trinh chuyén hod. Ngoai ra thiéu protein tao diéu kién phat sinh
bénh pellagre, bénh scorbut va bénh thiéu da sinh t0...

1.8 Quan h¢ giira cac vitamin

Nguoi ta dd ching minh dwoc rang quan hé khéng khit ctia hoat dong nhiéu loai
vitamin khién cho thiéu mot vitamin nay c6 thé gay thiéu kém theo mot loai khac.
Thiéu vitamin B gdy xuit hién triéu ching thiéu acid pantothenic. Péi véi nhiéu
loai thiéu vitamin nhém B, Vitamin A cé tac dung bao vé ro rét.

1.9 Vitamin va chit khoang

Vai tro cua chét khoang ddi véi hoat dong cua cac vitamin rat chat ché va da
dang. Chung 1a nhitng chat xtc tac, hoat hoa hodc @c ché cac phan ung cta hé
thdng men c6 chua vitamin. Mot s6 chit khoang c6 thé 1a thanh phan can thiét
trong nhan hoat dong ctia cdc men, nhu coban trong thanh phan vitamin B,.

IT Quan niém vé tinh can doi cua khau phan

2.1 Tinh hinh thue té

Cac tai liéu cua to chic Thyc pham & Nong nghiép, to chic Y té thé gi6i
(FAO/OMS) vé co cau khau phan (tinh theo % nang lugng) ¢ cac nude trén thé
gi61 xép theo murc thu nhap quoc dan tinh theo dau nguoi dugc trinh bay nhu sau:

- V& protein: ty 1¢ niang luong do protein cua khau phan khong khac nhau
nhiéu (chung quanh 12%) nhung ning lugng do protein ngudn gbéc dong vat ting
dan khi thu nhap cang cao.

- \{é lipid: mirc thu nhép cang cao thi ty 1¢ nang luong do lipid (nhat 1a
lipid ngudén géc dong vat) cang cao.

- Vé glucid: murc thu nhap cang cao thi nang luong do glucid ndi chung va
tinh bt noéi riéng gidm dan, nhung nang lugng do cidc loai dudng ngot
(saccharose) tang 1én (Hinh 8.1)
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Hinh 8.1 Khuynh hudng sir dung thuc phdm theo thu nhap

2.2 Nhirng yéu cau vé dinh dudng cin doi
2.2.1 Céan d6i vé ning lwong

Yéu cau dau tién va quan trong nhat cua dinh dudng cin d6i 1a xac dinh dugc mbi
twong quan hop 1y giira cac thanh phan dinh dudng c6 hoat tinh sinh hoc chu yéu:
protein, lipid, glucid, cac vitamin va chit khoang tuy theo tudi, gidi, tinh chét lao
dong va cach séng. Niang luong do protein cung cip trong khau phan can tir 10 -
15% mac du vai tro sinh ndng lugng cua protein chi la phu.

Glucid va lipid 13 ngudn ning luong chinh. Nang lugng do lipid cung cap khong
nén qua 30%, nang lugng do glucid cung cp nén tir 40 - 60%. Ty 1& can d6i sinh
ly vé trong luong giita protein, lipid va glucid trong khau phan an nén 1a 1:1:4. Ty
1¢ nay co thay doi theo tudi, tinh trang sinh 1y va lao dong.

2.2.2 Céan d6i vé protein
Cac protein c¢6 ngudn goc dong vat cd gia tri sinh hoc cao nén chiém it nhat 1a 1/3
tong sO protein, tot nhat la ty s0 protein dong vat/protein thuc vat > 1.

2.2.3 Can d6i veé lipid

Hai ngudn chat béo dong vat va thuc vat nén cung c6 mit trong khau phan.
Khuynh hudng thay thé hoan toan md dong vat béng cac loai dau thyc vat la
khong hop 1y va co khi nguy hiém do céc san pham oxy hoa (cac peroxyde) cua
cac acid béo chua no la nhing chat c6 hai ddi Vo1 co thé. Theo nhiéu tai liéu,
trong khau phan nén c6 30% tong so lipid ¢6 ngudn gdc thuc vat.

Vé ty 1& gitra cac acid béo, trong khau phan nén c6 10% cac acid bed chua no co
nhiéu ndi kép, 30% acid béo no va 60% acid béo chua no c6 mot no1 kép (acid
oleic).

2.2.4 Can d6i vé glucid

Khuynh huéng & cac nudc phat trién 13 trong diéu kién giam lao dong thé lyc thi
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nén han ché glucid va ty 18 ning luong do glucid trong kl}éu phan nén khoang
60%. Nang lugng do glucid nén vao khoang 65 - 75% tong s6 nang luong.

2.2.5 Can ddi vé vitamin
Can d6i vé vitamin cing thuong dya trén twong quan voi nang luong. Can hiéu can
d6i nay nhu 1a can d6i gitra cac yéu tb sinh ning luong va khong sinh nang luong.

Hay noi cach khac gitra ngudn nang luong va cac yéu td can thiét dé _giai phong
ngudn ning lugng do trong co thé. Theo FAO/OMS, trong 1000 Kcal can co:

0.4 mg vitamin B,
0.55 mg vitamin B,

0.6 duong lugng niacine (1 duong lugng niacine = 1 mg vitamin PP hay 60
mg tryptophane).
2.2.6 Can d6i vé chat khoang
Ty s6 Ca/P trong khau phan nén nam giita 0,5 — 1,5 va thay d6i theo tudi, o tré em
khoang 2, ¢ tré 16n hon nén la 1,25 va nguoi 1on ty s6 d6 nén 1a 0,7 - 1. Ty s6
Ca/Mg trong khau phan nén la 1/0,6
2.2.7 Can d6i vé cac chat chong oxy hoi

Mot sé chit khoang nhu selen, k&m va vitamin ciing c6 vai trd chdng oxy hoa.
Vitamin E chong oxy hod tot nhat. Ngoai ra B-caroten cling c6 tac dung chong oxy
ho4. Vitamin C cling tham gia vao qua trinh nay.

2.3 Tinh cén d6i trong thirc in
Dinh dudng hoc phai tra 161 dugc nhiing cau hoi sau:

- Nhitng thanh phan nao cua thirc an la can thiét doi véi co thé va nhu cau
cua chung?

- Ching c6 mat trong nhitng loai thirc dn nao?
- Vai tro cta ching d6i véi co thé?

Khi n6i dén gia tri dinh dudng nguoi ta thuong noi dén gia tri sinh ndng luong,
thanh phan hoa hoc va gia tri st dung cua cac thanh phan d6 trong co thé. Gan
day 1y luan vé dinh dudng can d6i dugc dung dé biéu hién gia tri dinh dudng. Gia
tr1 dinh dudng cua mot thuc phém cang cao khi n6 cang thoda man nhu ciu co thé
vé cac thanh phan dinh dudng hodc cac thanh phan hoa hoc ctia né thoa mén cong
thirc dinh dudng can déi.

Nguoi ta thuong tinh theo 1000 Kcal hay 300 Kcal (coi nhu thoa man 10% nang
lugng ca ngay). Cach tinh nay dugc goi la "cong thuc v€ gia tri dinh dudng cua
thuc pham" (Bang 8.1).

T bang cho thdy sy khac nhau gitra cac loai thuc pham: dudng, ruou 13 ngudn
niang luong rdng, sita chinh 14 ngudn calci, vitamin B, cé gia tri. Thit 13 ngudn
protein, phosphor, sit va vitamin PP.. Ddi v6i cac thanh phan sinh ning luong
(protein, glucid, lipid) thudng tinh phan trim ning luong cia ching trong thuc
pham. Ddi véi vitamin va chat khoang thuong tinh ham lugng cia chiing cé trong
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thuc phdm. Ngoai ra tinh thém mot sb ty s can thiét nhu ty sé Ca/P (Bang 8.2),

Ca/Mg..

Bang 8.1 Cong thirc gid tri dinh dudng cia mot s6 thuc pham

Chi s6 Mtrc thoa man cong thirc dinh dudng can d6i cua mot so thuc
pham
Thit bo | Stia Trung | Banh | Khoai | Buong | Rugu
mi tay
Protein
}jgu@n dong 33 15 28 9 7 0 0
va
. 60 28 42 0 0 0 0
Lipid
. 21 19 26 2 0 0 0
Ngudn thuc
vat 0 0 0 9 0 0 0
ChAt khoang: 2 64 11 5 4 0 0
Ca 30 37 35 21 14 0 0
P 10 17 7 7 53 0 0
K1 35 3 33 21 28 0 0
0 6 0 0 41 0 0
Fe
11 14 19 20 18 0 0
—
Vitamin Cl o1 41 72 7 8 0 0
B
o4 2 2 22 16 0 0
B
2 7 14 81 0 0 0 0
PP
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A

Nang luong 10 10 10 10 10 10 10

Bang 8.2 Dic diém can d6i trong mot sb thuc pham

Tén thuc an Phan trim ning luong do Ty s6 Ty sb
Protein Lipid Glucid B,/1000 Ca/P
Kcal
Gao té 9 3 87 0,29 0,30
Bip hat 10 12 78 0,77 0,16
Mi soi 12 3 85 0,28 0,36
Khoai lang 3 1,5 95,5 0,40 0,70
Khoai tay 8,5 0 91,5 1,1 0,20
Khoai mi tuoi 3,0 1,0 96,0 0,2 0,80
bau phu 46 52 2 0,3 0,26
Pau phdng hat 19 70 11 0,7 0,16
Thit heo m& 14,0 85,4 - - 0,05
Thit ga 40,5 59,5 - 0,7 0,00
Ca chép 60 34 0 1,8 0,09
Trung ga 35 63 2 0,9 0,26
Stra me¢ 11,5 43 45,5 0,16 2,2
Stra bo 20 53 26,4 0,65 1,2
Rau mudng 57 0 43 4,4 2,9
Cai bap 24 0 70 2,0 1,5

III Tiéu chuin dinh duéng

C6 ba ngudn tai lidu thudng duogc st dung khi xay dung tiéu chuén:

- Diéu tra khau phan: két qua thuc té cua cac diéu tra nay giup ich rat nhiéu,
nhat 1a dé xay dung nhu cau nang lugng va protein.

- Céc két qua nghién ctru trén nhitng ngudi tinh nguyén cho an ¢ nhitng ché
d6 an khac nhau.

- Cac két qua nghién ctru trén stc vat thi nghiém

Trén pham vi quoc te, cac tiéu ban chuyén vién ctua cac td6 chttc dinh dudng va Y

93




te quoc té (FAO/OMS) dé dua ra cac ti€u chuan vé mot sé thanh phan dinh dudng
can thiét. Cac tiéu chuan dinh dudng ciia OMS nhu sau:

3.1 Nang lugng

Dya vao két qua rat nhiéu nghién ciru nguoi ta di xac dinh nang lugng tiéu hao
cho mdi loai hoat dong, trong d6 cudng do cua lao dong thé Iuc 1a yéu té quan
trong nhit anh hudng téi nhu ciu ning luong trong ngay. Nang lugng thém vao
ngoai chuyén hoa co ban tuy theo cudong d6 lao dong duoc sip xép nhu sau:

Lao dong tinh tai 0,5 Kcal/phut
Viéc nhe 1,1 Kcal/phut
Lao dong vura 1,7 Kcal/phut
Lao dong ndng 3,3 Kcal/phut
Lao dong rat ning 5,0 Kcal/phut
Lao dong cuc ky nang 7,5 Kcal/phut

Nhu cau niang luong ca ngay (NCNLCN) duoc tinh toan bang tong nhu ciu ning
lugng cua chuyén hod co ban (NL (CHCB)), nang lugng cho tac dung dong luc
dic hiéu cua thitc an (TDPLPHTA) va ning luong cho cudng do lao dong
(CBLD).

NCNLCN = NL [CHCB] + NL [TDDLDHTA (10%CHCB)] + NL [CDLD]

3.2 Protein

Nhu cau cua protein khong nhitng chi phu thudc vao tu61 va tinh trang sinh ly ma
ca vao chat luong dam. Do d6 ty 1é giita protein ngudn ddéng vat va protein thuc
vat dugc dé nghi it nhat 1a 1:1. Chat lugng protein dugc danh gia théng qua hé sb
NPU (net protein utilization). NPU thé hién ca mtrc d6 tiéu hoa protein va ca gia
tri sinh hoc ctua hdn hop acid amin dugc hip thu qua dng tiéu hoa.

3.3 Lipid

Trong khau phan in cia tré em, thanh nién, thiéu nién va nguoi lao dong nang, ty
1¢ nang lugng do lipid khong nén qua 30 - 35% tong so nang luong (con cac nhom
khac thi khong qua 25 - 30%). Cac lipid c6 ngudn gbc khac nhau cang tot vi dé
tao ty 16 can ddi gitta cac acid béo hon. Pé dam bao du acid béo chua no can thiét
nén st dung mot luong nhat dinh dau thuc vat trong khau phﬁn.

3.4 Glucid

O cac khau phan hop 1y, glucid cung cip khoang 50 - 60% ning luong. Do cac
ngudn glucid _thuong ré hon lipid va nhat 1a protein nén ¢ cac nudc ngheo va tang
16p nghéo mdi nude, lugng sit dung cac thuc pham giau glucid thuong qua cao.
Nhu vay c6 kha ning gay thiéu twong d6i cac protein nhat 1a khi khau phan nghéo
stra, fromage, rau va qua..

94



3.5 Tiéu chuan vé vitamin

Nhu ciu vé vitamin A, acid béo chua no, vitamin E ting Ién cung voi luong lipid
trong khau phan. Nam 1965, FAO va OMS d3 dua ra cac tiéu chuan dé nghi vé
vitamin A, thiamin, riboflavin va niacine..

3.5.1 Vitamin A

Vitamin A c¢6 thé tir vitamin A that hay caroten, theo quy dinh chung 1 don vi
qubc té (UI) vitamin A twong duong 0,3 pg retinol (dang ruou cia vitamin A) hay
0,34 pg acetate retinol hay 0,6 pg caroten. Do co thé chi hdp thu khoang 1/3
luong caroten va sau d6 chi 1/2 chuyén thanh vitamin A cho nén ¢ ngudi tir 1 pg
(alpha-carotene co thé chi nhan 0,167 pg retinol. Nhu cdu ngudi truéng thanh la
750 pg retinol, cua ngudi me cho bu la 1200 pg retinol (2500 U.I).

3.5.2 Vitamin B,

Luong vitamin B, nén ty 1& v6i luong calori ctia khau phan va nén 1a 0,4 mg
thiamin cho 1000 Kcal.

3.5.3 Vitamin B,

Tiéu chuin cua vitamin B, 13 0,55 mg cho 1000 Kcal.
3.5.4 Vitamin C

Nhu cau thay d6i tir 30 ¢én 70 - 75 mg. Tiéu chuédn ctia FAO 13 50 mg.
3.5.5 Vitamin D

Nhu ciu 13 400 UI cho tré em va 40 - 100 UI cho ngudi trudng thanh.

IV Ap dung thwe hanh cac tiéu chuan dinh dudng

Nhu cdu céc chit dinh dudng dugc thoa min bgi thyc pham. Tuy theo diéu kién
san xudt va tdp quan dinh dudng, cach in cua nhiéu noi trén thé giéi khac nhau.
Cac chat dinh dudng c6 trong thuc pham voi s0 luong rat khac nhau. Trur sira me
d6i véi tré so sinh, khong c6 loai thuc pham nao mot minh cé thé dap tng nhu cau
co thé vé mdi chit dinh dudng can thiét.

Trong qua trinh 1am sach va tinh ché, ham luong ciia mot sé chat dinh dudng giam
di nhiéu nhu déi vo1 cac loai bot co ty 1€ xay xat cao. Vi thé dé dinh dudng hop 1y
va can déi can phai biét sir dyng phéi hop céac loai thuc pham dé chung bd sung
1an nhau. Sap xép cac thyc pham theo nhom dya vao sy gidng nhau vé thanh phan
hoé hoc va vai tro dinh dudng.

4.1 Phan chia thwe pham theo nhém
4.1.1 Chia thue pham ra hai nhém

- Nhom bao v¢: cac thuc pham chtra nhi€u dam c6 gia tri sinh hoc cao, calci
va vitamin, nhat 1a vitamin A, C, By, B,.... Thudéc nhém nay co6 thit, ca, tring, stra,
ngili coc, mot so6 loai rau qua.
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- Nhoém cung cép nang luong: gém tat ca cac loai thuc phém khac nhu bot
trang, chat béo, duong va do ngot, khoai va cac loai rau nghéo vitamin.

4.1.2 Chia thuc pham ra 4 nhém

Bén nhém thyc pham dugc xem 1 co ban trong su can thiét tdp trung cac chét
dinh dudng bao gom:

Sita va cac san pham sita
Thit va cac san pham thit
Rau qua
Hat (banh mi va ngii cbc)
Ca 4 nhom thuc pham nay tao nén su dong gop chat dinh dudng dic biét cho khau
phan an. Diém no6i bat cua cac nhom thyc pham hang ngay bao gom nhu sau:
- Nhom c6 thé ap dung cho tré em
- 4 nhém dau tién chira thuc phém can thiét, nhiing dang khac chua thuc
pham phu.
- Mbi dang bao gém cac loai thuc pham chira chat dinh dudng quan trong
va can thiét.
- Khéng c¢6 nhom thyc pham nao cé day di cac chat dinh dudng, it nhat mot
chat dinh dudng bi thi€u trong m6i nhém thyc pham.
Viéc bd sung cho 4 nhém thuc phidm co ban duogc phat trién bai Trung tdm Khoa
hoc va Strc khoé, Washington D.C, b6 sung khau phan an trong viéc dinh hudng
giam md, cholesterol, mudi va thém chat duong bot, cac vitamin ty nhién va chat
khoang, cho phép c6 day du céc loai thyc pham sir dung.

4.1.3 Chia thyc pham ra sau nhom

Cach chia A Cach chia B

Nhom I: Thit Nhom I: Thit, ca, tring va ché phém
Ca
Tring
bau kho

Nhom II:  Stra Nhom II:  Sira va fromage
Fromage

Nhom III:  Bo Nhom III: Cac chat béo (bo, cac chat béo
Cac chat béo khac dong va thuc vat)

Nhom IV: Banh mi Nhom IV:  Ngii cdc (ké ca ché pham)
Ngu cdc

Nhom V:  Qua Nhom V:  Rau qua

Nhom VI: Rau tuoi Nhom VI: Duong va do ngot
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Khoai tay
Nhom phu: Cac thtre an ngot:
Duong
Chocolate
Keo ngot
Diém khac nhau giita cach chia A va B:

- O cach chia A duong va cac san pham c6 d6 ngot duoc xép thanh nhém
phu ngoai 6 nhom.

- Trong céch chia A, & nhom I ¢6 thém dau kho

- Trong céach chia B, rau qua ¢ chung mdt nhom, cach chia A c6 cd nhém
qua va rau.

% Gia tri dinh dudng cia nhirng nhém trén:

> Nhom I: la nguén protein c6 gia tri cao gdm P, Sit va mot lugng
vitamin B dang ké. Ngugc lai thuyc phdm nay ngheo glucid, calci, vitamin A va C.
Cac thyc pham nay gay tinh acid ( protein, vitamin B, Fe).

» Nhom II: stta 1a mot trong cac nhom thirc an toan dién nhat vé thanh
phan hoa hoc va gia tri dinh dudng. Fromage gidu protein quy. Ching 1a ngudn
calci dé ddng hoa nhat. Sira con co riboflavin va vitamin A. Sita chtra it sat va
vitamin C - protein, calci, vitamin A, vitamin B,.

> Nhom III: cac chit béo 1a loai thuc pham twong ddi phién dién vé
phuong dién thanh phan va gia tri dinh dudng. Ching khéng c6 protein, glucid va
chat khoang, nguoc lai chira lipid 13 ngudn ning lugng cao.

‘ » Nhom IV: nhom ngii cbe. Pay 1a ngudn nang lugng cao do co chua
nhi€u tinh bot. Ham luong lipid, calci trong cac thuc pham nhém nay thap va hau
nhu khong c6 cac vitamin A, C, D (glucid, vitamin B)

» Nhom V: qua la ngudn chat khoang quy, nhat 1a cac yéu to vi luong,
cac vitamin chu yeu 1a vitamin C, provitamin A va mot s6 vitamin nhom B. bay la
cac thic an gay kiém. Pang chi y 1a luong vitamin C trong qua khong bi mat mat
do qua trinh nau nudng.

» Nhom VI: rau, khoai tady 1a nhém nghéo nang luong. Khi lya chon
thich hgp ching cung cap vitamin A (dang carotene), vitamin C, nhiéu cellulose
va cac yéu to gay kiém.

Trong cac loai rau nén chu y ngudn vitamin C quan trong (ca chua, can tdy, rau
ngot, su hao, rau dén, rau mudng), mdt sO khac 1a ngudn caroten quy (ca rot, hanh
14, he, rau muong, rau diép, xa lach).

Hién nay, mot s6 mo hinh phan chia thue pham di dwoc thyc hién trén quy md
toan thé gidi nham cha ¥ dén loai thuc phdm quan trong va luong st dung hop 1y

cac nguon thue pham trong khau phan an hang ngay. Pic biét cdc mo hinh dang
ap dung pho bién & Chau A (Hinh 8.4) va trong nuéc (Hinh 8.5) dua trén cac mo
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hinh kim ty thap sir dung thuc pham trén thé gi¢i (Hinh 8.2) va cdc mo hinh phat
trién tr m6 hinh Hinh 8.2 (Hinh 8.3).
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Fats, Oils, & Sweets
Lise Sparingly

Dau, mo6 va do
ngot

Milk, Yogurt & Cheese Group

2-3 Servings

Nhom stra, yaourt
va pho mai

&/

Yegetable Group
3=5 Servings

Nhom rau

g
s

teat, Poultry, Fish, Dry

Beans, Eggs, & Muts Group

2=3 Servings
Nhom thit, gia

cam. dan. tmmmo va

Fruit Group
2-4 Servings

Bread, Cereal,
Rice, & Pasta
Group
&-11
Servings

Nhom banh mi, ngii cde, gao, va cac
sdn pham ché bién tir bot mi

a) (www.fldoe.org/nutrition/ images/pyramid.gif)
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KIM TU' THAP HUGNG DAN SU DUNG
THU'C PHAM (MO HINH MOI)

New Food Pyramid

Han ché sir o
dung thit Limit intake of .
d6vabo Ted meat & butter (.7
Cac loai vitamin
Multiple vitamins
for most

Stra it béo Low fat dairy,
vastra and soy milk
ddunanh 1-Z servings

Eggs. fish, poultry,

Water, 5-8 | ~ =\ and plant proteins
glasses @\ Tring, c4, gia cam va
Hn‘rem ‘rhgc‘ Va‘r':i
Legumes ' uts and seeds
Rau dau # \

Whole grains Flant oils

Hat nguyén - Dau thyuc vat

Vegetables

Rau L g
/ Daily exercise andweight cnntrnlh_

b) M6 hinh moéi (www.makinghealthychoices.info/Nutr/images/new foo...)

Hinh 8.2 Cac mé hinh kim tu thap hudéng dan sir dung thyc pham (a va b)
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An it

An nhiéu

2 Mutrition Works

Hinh 8.3 M6 hinh kim ty thap huéng dan sir dung thuc pham t6t cho strc khoé
(www.nutrition.com.sg/ he/img/pyr)

4.2 Nguyén tic xay dung thue don hop ly
- X4y dung thyc don trong thoi gian dai it nhat 7-10 ngay hay hon

- S6 bira 4n va gia tri ning lugng: dua vao yéu cu cua tudi, loai lao dong,
tinh trang sinh 1y va cac diéu kién séng dé phéan chia va 4p dung cho bita dn hop

ly.
- Khoang céach giita cac bita an (6 ché d6 in ba bira) khong nén ngin qua 4
gid va dai qua 6 gid (tru khodng cach tur bita an to6i dén bira an sang).

Nang luong cua céc bita an nén chia nhu sau (Bang 8.3)
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Trimg
, thit

va do
ngot

Dau thuc vt P
== Sanpham F
e ~

Hinh 8.4 M6 hinh huéng din st dung thuc pham cho cac nuée Chau A
(www.kroger.com/Food Guide Pyramid Asian.jpg)
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THAP HUGNG DAN .
THUC PHAM

- (flli Diu & Mgot
B nit,h;hcrré

Hhﬁm;‘lﬂl, Ca, Trilng
2-3 phan

Nhém g i | Jead
23 Pm . - 18 = = o 1

Nhom Trai Cay
2-4 phan

MNhom Banh Mi, Cereal, & Mi
6-1 ?phan . Sag

Ba nhom thuc phdm & phdn day hinh thap nhdn manh vao diéu
trong yéu la thuc pham tif thu'c vat cdn nhiéu nhat.

5

Hinh 8.5 M6 hinh hudng din sir dung thuc phdm ¢ Viét nam (nature.berkeley.edu)

Bang 8.3 Phén chia ndng lugng bira dn

Btra an % tong s6 ning luong
An ba bira An bon bira An niam bira
Bira sang 30 - 35% 25 -30% 25 -30%
Bira sang II - 5-10% 5-10%
Bira trua 35-40% 35 -40% 30 - 35%
Bita chiéu - - 5-10%
Bita t6i 25 - 30% 25 -30% 15 -20%

- Thé tich, muc dé ti€u, gia tri ndng luong cua tung bira an
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- Tinh da dang vé gia tri dinh dudng ctia moi bira an

- C4c moén an cling can phong pht vé mau sac, mui vi, ndu nudng ngon va
nhiét do thich hop.

4.3 Anh huéng ciia ché bién néng dén thanh phan dinh dudng
4.3.1 Lipid
O nhiét do qua 100°C khong nhiéu, lipid khong c6 nhimg bién doi déng ké ngoai hoa
long. O nhiét d6 cao hon c6 thé tao thanh glycerol va cac acid béo. Sau khi mat nudc,
glycerol tro thanh acrolein. Acrolein ¢c6 mui dac hi¢u va gay kich thich niém mac mui,
hong va két mac. Pun néng nhi€u ciing lam gidm va phan hdy vitamin A c6 trong cac
lipid chtra vitamin A nhu bo.

4.3.2 Glucid

O nhiét d6 100°C khong nhiéu, glucid khong c6 nhimng bién doi déng ké. Duong
dL~ll’1 kho dén ISQOC chuyén sang mau nau c6 mui dac hi¢u goi 1a caramel. D6 la
hon hgp ctua nhiéu chat khac nira do duong phan giai.

Qua4 trinh ché bién noéng lam cho tinh bot dé tiéu hon, cellulose khong bi phan huy
nhung nit va tr6 nén mém hon, cho phep dich tiéu hoa tiép xuc voi cac chat dinh
dudng trong té bao thuc vat.

4.3.3 Protein

Khi dun ndéng mét sb loai protein c6 thé vao trong nudc nhu albumin, protein cac
to chire lién két (gelatin). Phan 16n protein dun ndng quanh nhiét d6 70°C s& dong
von lai, r6i bi thoai hoa. Khi cé acid qué trinh nay xdy ra ¢ nhiét d¢6 thap hon. Qua
trinh dong voén vira phai 1am cho protein dé tiéu. Khi dun ndng nhiéu, gia tri dinh
dudng cua protein giam di vi tao thanh cac lién két kho tiéu. Qua trinh nay thuong
xay ra khi dun kho, hap banh. Pun ndéng qua manh giy phan huy mot s cac acid
amin nhu lysine, methionine...

4.3.4 Cac loai khoang

Trong qua trinh ndu nudéng khong c6 bién doi vé chat lugng. Céc bién do1 vé so
lugng 1a do ching hoa tan mot phanvao trong nudc. Vi vdy nén st dung ca nudc
ludc.

4.3.5Vitamin

Cac vitamin chiu nhiéu thay doi quan trong nhat vi d6 1a nhiing chat tuong d6i
bén virng. Cac vitamin tan trong chat béo nhu A, D, E, K tuong d6i bén viing vopi
nhiét d6 nén mat vira phai trong qua trinh ndu nudng binh thudng (10 — 20 %).

Cac vitamin tan trong nudc mat nhiéu hon. C6 hai nguyén nhan co ban, mot 1a khi
ngam rua, cadc vitamin naybi hoa tan, hai la cdc vitamin nay dé bi phan giai, nhat
la trong mo1 truong kiém.

Trong mot sO cdc vitamin nhém B, thiamin it bén viing nhat. Riboflavin va
niacine hau nhu khong bi phan huy. Khi ludc thit va cd, mot luong tuong doi
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vitamin nhoém B ra theo nudc ludc. Tru vitamin B, cic qua trinh ché bi€én nong
khong lam matqua 20% céc vitamin nhém B khéc.

Vitamin C it bén vitng voi cac qua trinh k¥ thuat do chat nay khong nhitng dé hoa
tan trong nudc ma con bi oxy hod nhanh & nhiét do cao. Trong qua trinh nay c6 sy
tham gia cia men oxydase cua vitamin C, men nay hoat dong nhat ¢ nhiét do 40 —
45°C, trong mdi trudng acid sy phan huy xay ra cham hon. Lugng cac vitamin mat
do niu nudng:

Vitamin C: 50%
Vitamin B;: 30%
Vitamin B,: 20%
Caroten: 20 — 30%
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CHUONG IX.

THUC PHAM VA NHU CAU DINH DUONG
CHO CAC POI TUQNG KHAC NHAU

I Dinh duwong cho tré em

Dinh dudng la mét trong nhing yéu td quan trong nhat ctia moi truong bén ngoai c6 anh
huong dén su phat trién cia tré. Dinh duéng khong hop ly ké ca thiéu hoic thira ciing c6
thé c6 hai dén strc khoé va su phat trién cla tré.

Su phat trién noi chung phu thudc vao cac yéu td: di truyén, ndi tiét, than kinh thuc vat va
dinh dudng, trong d6 ba yéu t6 dau dam bao thé phat trién nhat dinh. Khi thiéu an tam
thoi, co thé c6 thé phat trién cham nhung tinh trang d6 c6 thé hdi phuc khi lugng thire dn
an vao day du. Trong truong hop dinh dudng khong hop 1y kéo dai co thé can trd sy hdi
phuc do, do vay can quan tam dac biét dén dinh dudng.

1.1Dinh duéng cho tré em dwéi mot tudi

C6 rat nhidu yéu t6 anh huong dén qua trinh 16n va phat trién ciia mot dta tré, song dinh
dudng 13 yéu td quan trong nhét. Tinh trang dinh dudng cta tré phu thudc vao ché do in
clia ngudi me trong sudt thoi ky mang thai, vao viéc ngudi me c¢6 du sira va ché do in bo
sung ¢ hop ly voi trée hay khong (Hofvander va Margaret, 1983). Sira me la thirc &n hoan
chinh nhat cho tré trong thang dau. Sita me chira ddy du cac chat dinh dudng va an toan
cho tré so sinh (Motarjemi va cong su, 1983). Luong stta me¢ s€ gidm di vao thang thur 6.
Theo Hofvander va cong su (1983), tre s€ dugc dn bd sung vao thang thr 6, khi stra me
khong con du dap tmg nhu cau cua tré. Luc nay mot che do an bd sung hop 1y cho tré 1a
v6 cung can thiét. Tuy nhién, & cac nudc dang phat trién thi van dé dat ra lai 1a thire an bd
sung cho tré thuong khong dap ung du nhu cau dinh dudng cua tré ca vé mat sé luong,
chét lugng va vé sinh an toan thuc phém.

1.1.1 Phwong phap dinh duéng d6i véi tré em c6 di sira me

Sita me c¢6 du nang luong va cac chét dy trit can thiét cho su phat trién co thé tré em dudi
mot tudi (Bang 9.1). Stra non tiét ra trong tuan dau sau khi sanh thuong cé chira nhiéu
khang thé (IgA), cac t& bao bach ciu hon sita thuong, cho tré b sém s& tan dung dugc
ngudn sita non, gitp tré ting sitc dé khang, chong lai bénh tat.

Bang 9.1 So sanh sita me va sita bo, thanh phan c6 trong 100 ml sita

Céc chat Sita me Sita bo
Nang lugng (calo) 62 53
Protein (gr) 1,5 3,1
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Casein/ty 18 hap thu tdi uu 0,67/1 4,7/1
Chét béo (g) 3,2 3,5
Sét (mg) 0,2 0,1
Calci (mg) 34,0 114,0
Vitamin A (ug) 45,0 38,0
Vitamin B; (mg) 0,02 0,04
Vitamin B, (mg) 0,07 0,04
Vitamin C (mg) 4,0 1,0
Vitamin D (ug) 0,01 0,06

Protein trong sira bao gom: casein, albumin va globulin. Tuy tong luong protein trong sita
me it hon trong sita bo nhung sita me c6 nhiéu albumin va globulin thich hop véi kha
nang tiéu hoa cua tré. Dudi tdc dung cuia men ti€u hod, protein cta sita me s€ von lai
thanh nhirng hat nho rat dé tiéu. Nguoc lai, protein cua sira bo da sb 1a casein s& von lai
thanh nhirng cuc stra dac kho ti€éu hoa hon.
Lipid trong sita me c6 nhiéu acid béo khong no 1a nhitng chat dé tiéu hod va can thiét cho
su phat trién cta tré. Kha ning thay phan chat béo ctia men lipase co trong sita me manh
hon sira bo dén 15 - 25 lan.
Sita me c6 nhiéu lactose, chii yéu 1a S -lactose, 1a méi truong tot kich thich sy hoat dong
clia cac vi khuén 1én men chua lam tang su ti€u hoa sira, déng thoi lai tre ché su hoat dong
cta vi khuan giy thoi. Nguoc lai sita bo c6 chtra nhiéu lactose 1a moi truong tot cho vi
khuén c6 hai hoat dong, vi vay tré bu sira bo thuong hay bi rdi loan tiéu hoa hon. Sira me
c6 nhiéu vitamin A, C, D, B, hon sita bo. Ba me gitp tré phong bénh kho mit do thiéu
vitamin A, coi xuong.. Luong calci, sit trong sita me tuy it, nhung ty 18 hap thu cao nén
bu sita me tré it bi coi xuong va thiéu mau.
Sita me chira nhiéu men, hormone, khang thé 1a nhimg chit ma sita bo khong cd. Mit
khac sita me con chira cac globulin mién dich bai tiét (SIgA) cing véi cac dai thuc bao c6
tac dung bao v¢, chéng di mg. Vi vay tré bl me it bi cac bénh tiéu chay, bénh vé ho hép
va it di rng, cham.. hon tré an sita bo.

1.1.2 Phuong phap cho tré in thém thirc in bd sung (in sam)

Khi duoc 5 thang, sita me khong du thoa man nhu cau cho dira tré dang 16, vi vay phai
cho tré an thirc an bo sung.

o Nguyén tic cho tré dn bé sung

- Tap cho tré an tur it dén nhiéu, tr loang dén dac, cho tré quen dan vaéi thice an la,
moi lan mot it, mot loai thirc an moi.

- Ché bién phu hop véi lra tudi, dam bao vé sinh
- An nhiéu bita, phéi hop nhiéu loai thirc dn dé bira an du chét va hop 1y.
o Ché dj an bo sung cho tré duéi 1 tudi
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S6 bita an bd sung trong ngay cho tré:
+ 5 thang: Bl me + 1 bira bot loang
+ 6 thang: Bl me + 1 bira bot dac
+ 7 - 8 thang: Bl me + 2 bira bot dac
+ 9 - 12 thang: Bu me + 3 - 4 bira bot dac
+ Khi tré tron mot tudi c6 thé cho in chao nghién
o Cdc logi thirc dn bé sung

Mot bira an cua tré can phoi hop nhiéu loai thirc dn c6 trong 6 vuong sau:

Thirc an giau carbohydrate: Thirc an giau protein:
- Gao té, gao nép, ngo, khoai.... - Stra, tring, thit, c4, tom, cua
- Puong -Pau ..
SETA MEU

Thirc an giau vitamin va muoi khoang: | Thirc an giau lipid:
- Céc loai rau, cu, qua .. - Dau, mo ..

- Bau phong, me ..

1.2 Dinh dudng cho tré em trén mét tudi va thanh thiéu nién
1.2.1 Nhu céu cic chit dinh dudng

a. Nhu cu carbohydrate

Carbohydrate la ngudn nang luong chinh trong khau phan cta tré em. Thira carbohydrate
trong khau phan giy ha thap str dung céc chat dinh dudng khac, anh huong khong c6 loi
dén strc khoé cua tré. Mot sb tac gia cho rang nhu cau tre em hang ngay vé carbohydrate
nén khoang 10 — 15 g/kg cin ning. O tré em 13-15 tudi hoat dong chén tay nhiéu nén cé
khoang 16 g/kg can nang. Nang lugng do carbohydrate dua vao khau phan nén it nhat vao
khoang 50% tong s6 ning luong cua khau phan.

b. Nhu cau protein

Protein thirc 4n 14 thanh phan tao hinh chinh. Nhu ciu protein thay doi theo tudi, tré cang
bé nhu cau protein tinh theo can ndng cang cao. Theo FAO, nhu cau protein cho tré em tir
1 - 3 tudi la 4 g/kg can nang. O cac ltra tudi khac cling ¢6 su khac nhau tuwong tu, nguyén
nhan la do:

> Thiéu protein anh hudng t6i sirc 16n, phat trién, strc dé khang cta co thé,
gdy tinh trang suy dinh dudng do thiéu protein.

» Nguoc lai mot lugng thira protein lai ¢6 anh hudng khong co 1oi ddi véi cau
tric va chirc phan t€ bao va xtc tién qua trinh 130 hoa.
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Vé chét lugng protein noi chung cac tac gia déu cho rang néu phdi hop thich dang gitra
protein dong vat va thuc vat thi nhu cau cac acid amin can thiét s& duoc thoa man day du.

c. Nhu céu lipid
Nhu cau lipid dugc tinh theo tudi, tudi cang bé nhu cau lipid tinh theo trong luong co thé
cang cao. Theo tiéu chuan ctia Vién Dinh Dudng Lién X6, ham lugng lipid va protein nén
ngang nhau trong khau phan tré em va thanh thiéu nién.

d. Nhu cau vitamin

Vitamin 14 thanh phan chinh trong khau phan cua tré. Do nhu cau phat trién va Chuyen
hoa vat chit cao nén nhu cau vitamin ¢ tré em tinh theo trong lugng cao hon d01 voi
ngudi 10n. O ché d6 an cua tré, can cung cap day du vitamin A va C. Néu cac ngudn thirc
an khong day du cac thanh phan nay, c6 thé cho cac vitamin dudi dang ché pham t6ng
hop hodc thong qua vitamin hoa thyc pham Can cung cap thém vitamin D cho tré vi khau
phan in binh thudng khong thod méin nhu cau tré em vé vitamin nay.

e. Nhu céu chit khoing

Cac chat khoang gitr vai tro quan trong dbi v6i co thé dang phat trlen Tuy nhién yéu cau
chung vé chiing van con chua day du. Calci tham gia vao qua trinh cot hoa, khi thiéu calci
tré em nging 16n, rang phat trién khong binh thuong. Theo FAO, nhu ciu calci & tré em
thé hién ¢ Bang 9.2

Bang 9.2 Nhu ciu calci ciia tré em

Nhu cau calci (mg/ngay)

Tré 0 - 1 tudi 500 - 600
1 -9 tudi 400 - 500

10 - 12 tudi 600 - 700

Nam 13- 15 tudi 600 - 700
16 - 20 tudi 500 - 600

Nir 13 - 15 tudi 600 - 700
16 - 20 tudi 500 - 600

Nhu cau vé phosphor thudng tinh theo ty 1& Ca/P trong khau phan. Natri va kali 1a chét
di€u hoa chinh ctia chuyén hod nudc trong co thé. So vo1 ngudi 16n, tré em can nhicu kali
hon natri. Theo mot s6 tai liéu nhu cau cua kali 1a 5 mg/kg cin nang.

Thleu sat trong co thé ciing c6 thé gy thiéu mau & tré, nguon sat thay d6i tily theo lua
tudi, vao khoang 7 - 8 mg & tré trude tudi di hoc va 10 - 15 mg & tudi hoc sinh.

Tode va fluor gift vai trd 10n trong phat sinh bénh budu b, siu ring va nhidém doc fluor.
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1.2.2 Ché d6 in va nguyén tic xay dung thwe don
T6 chirc dinh dudng hop 1y doi hoi chap hanh ché do an nhat dinh: tré em trén 1,5 tudi
nén an moi ngay 4 lan ¢ nhirng khoang thoi gian nhat dinh. Khoang cach gitra cac bira an
thuong vao khoang 4 gid. Phan phdi tung bita an thuong bo tri nhu sau:

Bira sang 25% tong sb nang lugng
Bira trua 40% -
Bira chiéu 15% -
Bira toi 25% -

Vi nhu cdu ning luong tré em dén mot tudi 1a 800 - 900 kcal.

O cac tré em do co quan tiéu hoa chua that hoan chinh, do d6 thirc dn can dé tiéu, giau
protein ¢ gia tri cao, calci va vitamin.

Nhu ciu ning luong can thiét cho tré em duoc cho & Bang 9.3 va thuc pham sir dung
dugc phan chia theo m6 hinh kim ty thap (Hinh 9.1)

Bang 9.3 Nhu ciu ning luong ctia tré em

Tudi (nam) Nhu cau Nhom tudi Kcal/ ngay
1 1150
2 1300 } Gop 1 — 3 tudi 1300
3 1450
4 1550
5 1700 } Gop 4 — 6 tudi 1700
6 1850
7 1950
8 2100} Gop 7 — 9 tudi 2100
9 2250
10 2350
11 2500 Gop 10-12 tudi 2500
12 2650
Nam N
13 2950 2650 Nam Nir
14 3100 2600 | Gop 13 -15 tudi
15 3250 2550 3100 2600
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gao va cac loai hat
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ey

Ngudn U5 Department of Agriculture.

Hinh 9.1 M0 hinh 4p dung cho tré em (www.intelihealth.com)

II Dinh dwéng cho cac ddi twong lao dong

2.1 Dinh dudng cho cong nhan

Luong protein trong khau phan nguoi lao dong ludn ludn cao hon ngudi nhan rdi. Nhidu
nghién ctru ve sinh 1y cho thay & khau phan nghéo protein, Iyc cua co nhat 1a kha nang lao
dong ndng giam st ro rét.

2.1.1 Nhu céu ning lwong
¢ Tiéu hao nang lugng
Ti€u hao nang lugng clia nguodi lao dong tuy theo cuong do lao dong, thoi gian lao dong,

tinh chat co gidi hod va ty dong hoa qua trinh san xuat.
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% Phdan logi lao dong

Tuy theo cuong do lao dong, nhu ciu nang luong cua cac loai lao dong nhu sau:

Lao dong nhe 2200 - 2400 Kcal
Lao dong nang vura 2600 - 2800 Kcal
Lao dong nang loai B 3000 - 3200 Kcal
Lao dong nang loai A 3400 - 3600 Kcal
Lao dong nang dac biét 3800 - 4000 Kcal

2.1.2 Nhu céu cac chit dinh dudng

- Protein: khau phan ngudi lao dong can co ty 1& tir 10 - 15% ning luong do
protein. Lugng protein an vao cang cao khi lao dong cang ndng. Lugng protein dong vat
nén chieém 60% tong soO protein.

- Lipid va carbohydrate: khi lao dong néang, lipid bi phan huy nhiéu va qua trinh
hinh thanh lipid tir carbohydrate trong co thé bi han ché. Cac biéu hién rd rét cua tich
chura lipid thira thuong khong c6 & nhitng nguoi lao dong chan tay.

- Vitamin va chdt khodng: cic vitamin tan trong chat béo khong thay doi theo
cuong do lao dong, ti€u chuan nhu nguoi truong thanh. Cac vitamin tan trong nudc thay
d6i tiiy theo cdu truc bita dn. Luong thira vitamin khong anh huong gl dén nang suit lao

dong cta nguoi cong nhan. Cac nhu cau vé chat khoang néi chung gidng nhau cho cac doi
tuong lao dong (nhu & nguoi truong thanh). Thuc hién ché do an ba bita hodc bon bita.

2.2 Dinh dudng cho nong dan
2.2.1 Tiéu hao nang luwgng
Céc nghién ctru vé tiéu hao ning luong trong nong nghiép cho thay:

- Cuong d6 tiéu hao ning luong cua cung qué trinh lao dong thay d6i nhiéu tuy
theo murc dg co gidi hoa.

- Tiéu hao nang lugng trung binh ciia ndng din xa vién, cong nhan cic nong
truong cao hon cong nhan cong nghiép loai nhe va gan vai ti€u hao nang lugng ctia cong
nhan xay dyng va giao thong.

- Tinh chét cong viéc ctia néng dan phan 16n thudc loai lao dong ning trung binh.
Theo cac tai li€u nghién curu, ti€u hao nang lugng cia xa vién ndng nghiép 1a 2700
Kcal/ngay (ca nam va nir).

2.2.2 Nhu cau cac chat dinh dudng

Lao dong noéng nghi¢p khong dé ra nhimg doi hoi vé nhu cau dinh dudng dic biét. Nhitng
yéu cau vé dinh dudng d6i véi nguoi lao dong nodi chung tuong tu véi lao dong cong
nghiép.
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III Dinh dudong cho nguwoi lao dong tri 6c

3.1 Nhu cau ning lwong

Sbng va hoat dong ctia con ngudi kém theo tiéu hao niang lugng khong ngimg. Lao dong
tri 6¢ du cang thang nhiéu hay it, khong kém theo ti€u hao nang lugng cao.

O nguoi lao dong tri dc trong dicu kién lao dong chan tay khong qua 90 - 110 Kcal/gio.
Nhu cau nang lugng thudc loai lao dong nhe, lao dong van phong, khoang 2200 - 2400
Kcal/ngay.

3.2 Tiéu chuian dinh dudng

Nguyén tic chinh cua dinh dudng hop 1y ddi véi nguoi lao dong tri 6c 1a duy tri ning
luong cua khau phan ngang véi nang lugng tiéu hao. Trong khau phan ngudi lao dong tri
6¢ va tinh tai nén han ché lipid va carbohydrate. Nhiéu tai liéu khang dinh anh hudng cta
lwong lipid thira d6i v6i hinh thanh xo vita ddng mach som dbi v6i nguoi lao dong chan
tay. Carbohydrate, dic biét cac loai co phan tir thap 13 thanh phan thtr hai nén han ché &
nguoi it lao dong. Nhiéu tai liéu cho rang nén han ché carbohydrate t6i s6 lugng 350 -
400 g/ngay, cha yéu 1a han ché cac loai bot co ty 1€ xay xat cao, duong va cac loai thyuc
pham giau duong. Nhu cau protein can cao va luong protein dong vat khong dudi 60%
tong so protein, dam bao tinh can d6i bo ba: methionine + cystine, tryptophane va lysine.
Cung céap day du vitamin cho nguoi lao dong tri oc 1a van dé quan trong. Vitamin duoc
xem 1a thanh phan can thiét bat budc ciia khau phan, dé dam bao chuyén hoa va cac hoat
dong chirc phan binh thuong ctia co thé, nhat 13 hé thong than kinh trung wong, tim mach,
tiéu hod va noi tiét.

IV Dinh dwdng ¢ tudi gia
4.1 Nhirng bién ddi ¢ tudi gia
Su cham tré cac phan tng oxy hod khur, su ha th?ip chuyén hod vt chét va kha nang hoat

dong cua cac co quan va hé thong trong co thé. Trong giai doan ndy con 13 su phat trién
cua qua trinh teo dét va thoai hoa.

Qua trinh ti tao nguyén sinh chat bi giam ca vé cuong do 1an 9h5t lugng. Cac loai protein
sinh san (nucleoproteid) c6 kha nang tai sinh, tong hop va hoi phuc dan dan bi thay thé
bai cac protein chirc phan khong c¢6 kha nang d6. T6 chire than kinh trung wong cham gia
nhat nhung ¢ nhirng bi€u hién ha thap kha nang lao dong tri oc.
4.2 Nhirng yéu cau vé dinh dudng

Tinh trang dinh dudng khong hop 1y ¢ nguoi gia thuong do:

- Kha ning chirc phin cua co thé giam sat

- Nhai kém

- Bién doi tam ly
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4.2.1 Nhu céu ning lwong

T}léi cang cao, chuyén hoa co ban cang giam, hoat dong co thé noi chung giam dan. Nhu
cau nang lugng theo cach tinh cia FAO cho nguoi trén 60 tudi khoang 1800 - 1900
Kcal/ngay (nir) va 2300 Kcal/ngay (nam).

4.2.2 Nhu ciu protein

Han ché luong protein dbi v6i nguoi 10n tudi vi luong thira cia chung dé gay hinh thanh
va phat trién xo vira dong mach. Han ché sur dung nguén protein dong vat nhu thit va st
dung chu yéu cic ché do an sira, protein thyc vat. Ty I¢ protein dong vat va thuc vat
khong qua 1 (<1).

4.2.3 Nhu cau lipid

Luong lipid trong khau phan nguoi ding tudi va gia can han ché vi c6 thé gy xo vira
dong mach va ciing can han ché mot luong 16n lipid gay kho tiéu ddi voi ngudi gia. Nén
sur dung chat béo co d6 hoa long thap, cac dau thuc vat giau cac acid béo chua no va can
phéi hop véi vitamin E dé dé phong cac bién d6i ¢ da va xo vita dong mach.

4.2.4 Nhu cau carbohydrate

Ty 18 giita protein, lipid va carbohydrate nén thay ddi vé phia ha thip lipid va
carbohydrate. Ty 1& c6 thé chap nhdn 1a 1:0.8:3. Mot lugng thira carbohydrate dé déng
hoa gay tang cholesterol va tac dung khong tot t6i tinh trang va chuc phan cta hé vi sinh
vat duong rudt. Cac loai rau tuoi con la nguén acid tartaric va fitonxit. Acid tartaric c6 tac
dung e ché cac qua trinh chuyén hod carbohydrate va lipid trong co thé. Céc fitonxit
ngoai tdc dung ti€t trung con diéu hoa hé vi khuén duong rudt, dac biét dén chirc phan
tong hop cua ching va trc ché cac vi khuan gy thoi.

4.2.5 Vitamin

Céc vitamin cé tac dung trc ché sy phat trién cta qua trinh gia, duy tri hoat dong binh
thuong cua hé thong tim mach va than kinh, e ché qué trinh xo hod. Cac vitamin C va
vitamin PP ¢6 vai tro nhit dinh trong duy tri tinh trang binh thudng ciia cic mach mau.
Vitamin C con diéu hoa chuyén hod cholesterol, ting tinh phan Gng cua co thé va anh
hudng t6t dén chirc phan cua tuyén noi tiét va co quan tiéu hoa. Can cung cp day du va
can dbi cac vitamin can thiét B,, B,, B va vitamin A.

4.2.6 Cac chat khoang

Magne la Chat khoang quan trong & ltra tudi nay vi c6 tac dung kich thich nhu dong rudt
va ting tiét mat. Nhu cau moéi ngay 300 - 400 mg. Kali ciing la chat khoang co tam quan
trong d6i voi tudi gia. Kali tham gia vao ciu tao acetylcholine la chat chuyén cac kich
thich than kinh cho céc té bao co. Khoai tay 1a ngudn kali thich hop nhat & ngudi trudng
thanh va ngudi 16n tudi.

V Nhu cau d6i véi phu nir c¢6 thai va cho con bi

Chat dinh dudng can thiét trong giai doan ngudi phy nit mang thai dé cing cd va xay

dung moi cac co quan cho ngudi me, dong thoi con cho sy phat trién cua bao thai. Céc

nghién ctiru & nudce ta cho thay lao dong cua phu nitr con nang, nang lugng ti€éu hao cao va
113



tinh trang thiéu ning luong 1au dai con pho bién. Mot vai chat dinh dudng rat can thiét
trong giai doan mang thai nhu acid folic, sat.. thuong bi thiéu hut. Vi vay nhu cau dé nghi
¢ lao dong nit cao hon 300 Kcal so v6i két qua tinh toan tir khuyén nghi cua WHO.

Véi phu nit ¢6 thai (3 thang cudi), nhu cau bo sung 1a 350 Kcal va 15 g protein, va phu nir
cho con b (6 thang dau) nhu cau bo sung 13 550 Kcal va 28 g protein. Nhu cau sit cho ba
me cho con ba 13 1,31 mg/ngdy. Nhu cdu calci trong giai doan mang thai 3 thang cudi va
cho con bua: 1000 - 1200 mg/ngdy. Nhu cau vitamin A trong thoi gian mang thai 13 600
mcg (duong lugng retinol/ngay) va trong thoi gian cho bu 1a 850 mcg/ngay (duong luong
retinol/ngay). Nhu cau acid folic 1a 200 mcg/ngay.
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CHUONG X.
CAC BENH LIEN QUAN PEN DINH DUONG

I Céc bénh thiéu dinh dudng cé ¥ nghia sirc khoé cong dong

Nhitng két qua nghién ctru cua khoa hoc dinh dudng di chi ra trong thirc dn c6 chua cac
thanh phan dinh dudng can thiét ddi véi co thé, d6 1a cac chit protein, lipid, cic vitamin,
cac chat khoang va nudc. Sy thiéu mot trong cic chat nay c6 thé gy ra nhidu bénh tat
nhu bénh scobut do thiéu vitamin C d3 13y di sinh mang 100 trong s6 160 thuy thu theo
Vasco de Gama tim duong sang phuong Pong, viém da pellagre hay gap & cac vung an
toan ngd do thiéu vitamin PP, bénh té phu do thiéu vitamin Bj... Nguoi ta goi do la cac
bénh thiéu dinh dudng dic hiéu, nghia 13 nguyén nhan chu yéu 1a do thiéu mot thanh phan
dinh dudng nao do.

Nho ép dung kién thirc dinh dudng vao cham soc suc khoe; nhiéu loai bénh nay duoc déy
lui vé qua khir. Tuy vdy & cac nudc nghéo van con ndi troi 1én cac van dé strc khoe do
thiéu dinh dudng, cac bénh thiéu dinh dudng quan trong nhat hién nay 1a thiéu protein-
ning luong, thiéu vitamin A va bénh kho mit, thiéu mau dinh dudng, thiéu iot va bénh
budu cb. Cac dic diém vé tinh trang dinh dudng 1a nhiing chi tiéu quan trong dé danh gia
tinh trang strc khoé va phat trién ctia mot cong dong.

Dinh dudng la mdt trong nhirng nhan té c6 anh huong rat 16n dén cac dang rdi loan
thuong gép. Do vay su phat hi¢n vai tro can thiét cua cac chat dinh dudng trong thirc an
ma khi thiéu c6 thé giy ra cac bénh dic hiéu nhu cac bénh thiéu vitamin, budu co, kho
mat, kwashiorkor... Nguoi ta goi d6 1a cac bénh thiéu dinh dudng dic hiéu, nguyén nhan
chu yéu 1a do thiéu mot thanh phan dinh dudng nao dé.

Doi va cac bénh thiéu dinh dudng hién nhién 1a dic diém cua cac nudc nghéo nhung licu
cac nudc di no, du thira vé thuc pham thi van dé vé dinh dudng c6 gi dang quan tim nita
khong? Cac théng ké vé dich t& hoc so sanh & ting nudc trong cac thoi ky khac nhau va
so sanh cac quan thé di cu tr ving nay sang Vung khac cho thdy mé hinh bénh tat thay doi
theo 101 song va cach an udng. O cac nudc giau, ti 1& tir vong do cac bénh tim mach, ung
thu, tleu duong ting 1én. Bénh béo phi chiém 20 - 40% s6 dan truéng thanh & nhidu nudc
phat trién 13 nguy co quan trong ctia nhiéu bénh khac.

Nhu vay cé thiéu an 13n thira an (thira Ve sO luong va thiéu vé chat luong) déu c6 thé gay
bénh. Mot ché d6 an can dbi, hop 1y 1a can thiét cho con ngudi song 1au va khoe manh.

M&i lién quan gitra dinh dudng va bénh tat duoc thé hién & Hinh 10.1
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Thiéu dinh duéng Bénh Thira dinh dudng

K, Ca — Tang huyét ap <+—— Mubi, chit béo
Vitamin A EE— Kho mat
Fluor e — Sau rang <«—— Duong ngot
lode  — Budu ¢
Acidbéocanthiét __ ,  Tim mach, K vii «——  Chatbéo
Protein/Nang luopng —» PEM \ Chét béo no
Gan
Vitamin C - K da day D Ruogu
So6i mat -— Mudi
Tiéu duong
Chét xo e K dai trang <——  Thit, chét béo
K truc trang — Bia

Béo phi <«—— Nang lugng

Duong
Chét béo, rugu
Ca, Fluor . Loang xuong
Vitamin D _— Mém xuong
Viém khop
Fe, acid folic @~—» Thiéu mau

Hinh 10.1 Méi quan hé gitra dinh dudng va bénh tat

1.1 Thiéu dinh duéng protein-ning lwong (Protein Energy Malnutrition
PEM)

Thiéu dinh dudng protein ning luong 13 loai thiéu dinh dudng quan trong nhat & tré em,
v6i1 biéu hién 1dm sang bang tinh trang cham lén va hay di kém véi cdc bénh nhiém
khuan. Thi€u dinh dudng protein nang lugng ¢ tré em thudong xay ra do:
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- Ch¢ d6 an thi€u ve so lugng va chat luong

- Tinh trang nhiém khuan, dac biét la cac bénh duong rudt, so1, va viém cap duong
ho hap dan dén gidm ngon mi¢ng va giam hap thu.

Suy dinh dudng thé com Marasmus 1a thé thiéu dinh dudng ning hay gip nhat. D6 13 hau
qua ctia ché d6 an thiéu ca nhiét luong 1an protein do cai sita som hodc dn bo sung khong
hop ly. Tinh trang vé sinh kém gay tiéu chay, dura tré an cang kém va vong 1an quan bénh
ly bat dau. Kwashiorkor it gdp hon Marasmus thuong la do ché d6 an qua nghéo vé
protein ma carbohydrate tam di (ché d6 dn sam chu yéu dya vao khoai san). Ngoai ra con
c6 thé phdi hgp Marasmus—Kwashiorkor (Bang 10.1).

Bang 10.1 Pic diém cac thé suy dinh dudng

Thé loai 1am sang Marasmus Kwashiorkor

Céc biéu hién thuong gip

Co teo dét RG rang C6 thé khong 16 do phu

Phu Khong co Co 6 cac chi dudi , mat

Cén nang/ chiéu cao Rét thap Thap, c6 thé khong 1
do phu

Bién doi tam Iy Doi khi ling 18 mét moéi  Hay quiy khoc, mét
moi

Céc biéu hién c6 thé gip

Ngon mi¢ng Kha Kém

Tiéu chay Thuong gap Thuong gap

Bién d6i ¢ da it gap Thuong c6 viém da,
bong da

Bién dbi & toc it gap Toc mong thua, dé nhd

Gan to Khong Doi khi do tich luy m&

Hoa sinh (albumin Binh thuong hodc hoi Thap (dudi 3g/100ml)
huyét thanh) thap
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Suy dinh dudng bit diu tir biéu hién cham 16n cho dén cac thé ning l1a Marasmus va
Kwashiorkor. Trong hoat dong cham soc stic khoe ban dau, viéc nhan biét cac thé nhe va
vua ¢0 y nghia quan trong dac biét. Trong diéu kién thuc dia, ngudi ta chu yéu dua vao
cac chi tiéu nhan tric (cAn niang theo tudi, chiéu cao theo tudi, can ning theo chleu cao,
vong canh tay) dé phén loai tinh trang suy dinh dudng. Khi do vong canh tay can s nin
dé danh gia tinh trang 16p m& dudi da.

O cong dong, cach phan loai thong dung nhat trudc ddy do Gomez F. dua ra tir nim 1956
dira vao can ning theo tudi quy ra phan trim cta can niang chuan. Thiéu dinh dudng d6 1
twong ung 75% - 90% ciia cAn niang chuan. Thiéu dinh dudng d6 2 twong tng 60%-75%
clia can nang chuan. Cach phan loai cia Gomez F. don gian nhung khong phan biét duoc
thiéu dinh dudng mdi xay ra hay d lau.

Dé khic phuc nhuoc diém d6, Waterlow J.C. dé nghi cach phan loai nhu sau: Thiéu dinh
dudng thé gy com (tirc la hién dang thiéu dinh duong) biéu hién bang can ning theo
chiéu cao thap so v6i chuan, thleu dinh dudng thé coi coc (tuc 1a thiéu dinh dudng truong
dién) dya vao chiéu cao theo tudi thip so véi chuan. Theo khuyén nghi ciua T6 chuc Y té
thé gidi, cac chi tiéu thuong dung dé danh gia tinh trang dinh dudng 14 cin ning theo tudi
va can nang theo chiéu cao (Bang 10.2).

Bang 10.2 Bang phan loai theo Waterlow

Can nang theo chiéu cao
(80 % hay -2SD)

Trén Dudi
Chiéu cao theo Trén Binh thuong Thiéu dinh dudng gay
tudi com
(90% hay-2SD ) - -
Duéi Thi€u dinh duéng | Thiéu dinh dudng néng
cO01 coc kéo dai

Trong thoi ky 1980-1995, vién Dinh Dudng da :tién hanh 3 cugc diéu tra trong ca nudc vé
tinh trang dinh dudng cua tré em dudi 5 tuoi. KEt qua cho thay:

v Vao nam 1995 ty 1€ suy dinh dudng thé nhe can giam khoang 6% so voi
nam 1985 nhung so voi ndm 1990 khong c6 thay doi.

v' Ty 1¢ thiéu dinh dudng thé thip coi giam dan theo thdi gian va so véi nim
1985 giam khoang 10%.
v Ty 18 thiéu dinh dudng the gy com (cip tinh) hién nay cao hon so véi sd

liéu nam 1985 va 1990. Tuy vay néu tong hop ca ba chi tiéu ching ta ¢ thé nhan thdy xu
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thé chung 1a c6 tién bd dic biét 1a qua chi tiéu chiéu cao thé hién tinh trang thiéu dinh
dudng man tinh di giam di 1 rét. Ty 1 thiéu dinh dudng khac nhau theo vung sinh thai.
Nhitng ving c6 ty 1& suy dinh dudng cao la: ving ndi phia Bic, Bic Trung bd, Tay
nguyén. Nhin chung & Nam b6 ty 18 thiéu dinh dudng & tré em thap hon cac ving khéc.

Ty 18 cin ning so sinh c6 can ning thap (dudi 2500g) 13 chi tiéu c6 ¥ nghia vé tinh trang
dinh dudng ctia ngudi me, sy cham soc cuia ngudi me trong thoi ky mang thai. Nhitng tré
so sinh ¢6 can ndng thap thuong c6 nguy co tir vong cao, dé bi bénh va suy dinh dudng.

1.2 Thiéu vitamin A va bénh khé mait

Céc chi tiéu sau dugc to chirc Y t€ thé gioi (1981) khuyén nghj sir dung dé nhan dinh st
khée cong dong cua thi€u vitamin A:

* Quang ga (tré 24 - 71 thang) : trén 1%

= Vét Bitot : trén 0,5%
=  Kho/loét/nhiin giac mac : trén 0,01%
= Se¢o gidc mac : trén 0,05%

* Ham lugng vitamin A trong
huyét thanh dudi 10 meg/ml : trén 5%

Cac nghién ctru cua Vién Dinh Dudng cho thdy ty 1& mac bénh chung 14 0 ,12%, trong d6
ty 1& ton thuong gidc mac 1a 0,075 va seo gidc mac 1a 0,12% cao hon nhiéu so véi tiéu
chuan de nghi cia OMS. Hau hét cac truong hop kho nhuyen giac mac hoat tinh thay o
nhom tudi tir 12 - 36 thang. Nhoém tudi 25 - 36 thang mac bénh nhiéu nhat voi cac biéu
hién 1am sang ning nhat. Thiéu Vitamin A lién quan chit ché vé6i suy dinh dudng. Cac
ton thuong hoat tinh & mat thuong gip o tré suy dinh dudng ning. Chi tiéu danh gia tinh
trang dinh dudng vitamin A thé hién & Bang 10.3.
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Bang 10.3 Chi ti€u danh gid tinh trang dinh dudng vitamin A & tré em

Tinh trang Vitamin | Vitamin A | Vitamin A | Biéu hién lam sang
A trong ¢ gan trong khau
khau (mg/kg) phan mg
phinm g hay mcg/
hay mcg/ ngay
ngay
bu Trén 400 | Trén 20 Trén 20 Khong co
Ving sang 200-400 | 10-20 10-20 C6 thé c6 biéu hién cham
gidi han 16n, an kém ngon, giam
strc dé khang voi nhiém
khuén
Giéihande | Du6i200 | Du6i 10 | Duéi 10 Xuat hién céc biéu hién
doa bénh ly lam sang (quang ga, kho
giac mac, loét va nhiin
giac mac)

1.3 Thiéu mau dinh dudng

Thiéu mau dinh dudng 13 mot vin dé strc khoe cong dong quan trong & Viét nam nhung
cac s6 lidu vé ty 16 méc bénh va cac nhan td nguy co van con chwa day du. Trong cac diéu
tra dich t& hoc & cong dong, t6 chirc Y té thé gidi khuyén nghi ldy cac mirc hemoglobin
(Hb) sau day 13 thiéu mau:

Tré em 6 thang - 6 tudi 110 g/l
Tré em 7 tudi - 14 tudi 120 g/1
Nam gidi trudng thanh 130 g/l
N truong thanh 120 g/l
Ba me¢ mang thai 110 g/l

Céc két qua nghién ciru cho thiy ty 18 thiéu mau cao nhat & tré em 6 - 24 thang va phu ni
c6 thai. Cac nghién ctru cho thay ty 1¢ thi€u mau tuong doi thap & dong bang Bac Bo, cao
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nhat & Ty Nguyén. Dang chi y 14 thiéu mau & tré em dudi 5 tudi rat cao & Tay Nguyén
va Nam B9. Ty 1€ thi€u méau & néng thon, vung sau cao hon ¢ do thi.

1.4 Thiéu iode va bénh buéu co

Khi thiéu iode trong khau phan, sy tao thanh hoormone tyrosin bi giam sut. Dé bu trir vao
thiéu hyt d6 tuyén giap trang dudi sy kich thich cua hoormone tuyén yén phai sir dung co
hiéu qua hon nguén iode dang co va phi to dan. Trong phan 16n truong hop, sy phi to
tuyén gidp trang bleu hién mot co ché bu trir nén chirc phan cua nd van duy tri dugc binh
thuong. Tuy vay néu tinh trang thiéu iode qua tram trong thi c6 thé xuat hién thleu nang
tuyén giap. Van dé nghiém trong nhat cua thiéu iode 1a anh huong dén sy phét trién cua
bao thai. Néu ché d6 an thoi ky c6 thai, nghéo iode c6 thé anh hudng dén nang luc tri tué
clia dira tré sau nay. Didu d6 anh huong rat 16n dén ca cong dong sau nay.

Pé tranh tinh trang thiéu iode, ngudi ta dua vao hai chi s6 co ban theo khuyén nghi cua
T6 chtrc Y té thé gidi va T6 chirc phong chdng cac rdi loan do thiéu iode 1a:

= Ty 1€ budu ¢ & 1tra tudi hoc sinh 6 - 12 tudi trén 5% theo cac mirc nhu sau:
- Thiéu nhe: tir 5 — 19,9 %
- Thiéu vira: 20 — 29,9%

= Muc iode trong nude tiéu dudi 10 meg/dl

Nong d6 iode trong nudc tiéu rat quan trong, thé hién luong iode thai ra hang ngay. Qua
do co thé danh gia dugc co thé du, thiéu hay thira iode theo cdc mirc sau:

- Trén 10 mcg/dl: da iode

- 5-9,9 meg/dl: thiéu iode nhe

- 2 — 4.9 meg/dl: thiéu iode trung binh
- <2 meg/dl: thiéu iode ning

Céc diéu tra ¢ cac nudc cho thiy ty 16 mic bénh budu cd trung binh trong dan cu mién
nai 1 34,7 %, mic iode trong nudc tiéu thip hon 5 mcg/dl. Pic biét ¢ nhimg ving giao
thong kho khin ty 18 budu co 1én téi 50 - 80%, ty 1¢ dan don 1 - 8%. Tinh hinh thiéu iode
& nude ta 1a nghiém trong va phd bién, vi vy chuong trinh sir dung mudi iode dd duoc
thuc hién tir thang 1- 1995.

II Dinh dwéng trong mét s6 bénh man tinh

Céc bénh man tinh khong lay 1a mé hinh bénh tat chinh ¢ cic nudc ¢ nén kinh té phat
trién. Trong may thap ky gan ddy mdi quan hé gitta dinh dudng, ché do in va cac bénh
man tinh di dugc quan tim nhiéu. Tuy nhiéu diéu con chua sang to nhung céc tac gia hau
nhu déu cho rang dinh dudng 12 mét trong nhitng nhan t6 nguy co quan trong.
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2.1 Béo phi

Béo phi 1a mgt tinh trang strc khoe c6 nguyén nhan dinh dudng. Thong thuong & nguoi
truong thanh khoé manh, dinh dudng hop ly, can nang cua ho dimg yén hodc dao dong
trong gidi han nhat dinh. "Can ndng nén c6" cua moi nguoi thuong ¢ vao do tudi 25 - 30.
Hién nay, T6 churc y té thé gidi thuong dung Chi sé khoi co thé (Body Mass Index, BMI )
dé nhéan dinh tinh trang gay béo.

Chi s6 khoi co thé 1a mot chi tiéu dugc t6 chirc Y t€ thé gidi khuyén nghij dé danh gia tinh
trang dinh dudng cua nguoi truong thanh. Do la ty s6 cla can néng trén binh phuong
chiéu cao (Pa dé cap & Chuwong II)

Céc ngudng dé dénh gi tinh trang dinh dudng dwa vao chi s6 khdi co thé (BMI) la:
= Dudi 16: thiéu nang luong truong dién do 111
= 16— 16,9: thiéu ning luong truong dién d6 11
= 17— 18,4: thiéu ning luong trudng dién do I
= 18,5—24,9: binh thuong
= 25-29,9:b¢ophi-dol
= Trén 30: béo phi - do 11

Co thé giir duoc can ning 6n dinh 13 nho trang thai can bang giita nang luong do thirc dn
cung cip va ning luong tiéu hao cho lao dong va cac hoat dong khac cta co thé. Can
ning ting 1én co thé do ché d6 an du thira vuot qua nhu cau hoic do nép sdng lam viéc
tinh tai it tiéu hao nang lugng. Khoang 60 - 80% truong hop béo phi la do nguyén nhan
dinh dudng, bén canh d6 con cé thé do cac 16i loan chuyen hoa trong co thé thong qua vai
trd ciia hé thong than kinh va cac tuyén noi tiét nhu tuyén yén, tuyén thuong than, tuyén
giap trang va tuyen tuy.

Vao trong co thé, cac chat protein, lipid, carbohydrate déu co6 thé chuyén thanh chat béo
du trr. Vi vay khong nén coi an nhiéu thit, nhiéu md méi gy béo ma an qua thira chat
bot, dudng, do ngot déu co thé gy béo. Vi tri phan bd chat béo du trir trong co thé cung
c6 ¥ nghia stc khoe quan trong. Chat béo tap trung nhiéu & bung (béo bung) khong t6t doi
voi sic khoé. Vi v@y bén canh theo ddi chi s6 BMI nén theo ddi thém ty sO vong
bung/vong méng, khi ty s6 nay cao hon 0,8 thi cic nguy co tang 1én.

Béo phi khong tdt déi v0i strc khoe, ngudi cang beo cac nguy co cang nhiéu Trudc hét,
nguoi beo phi dé mic cac bénh ting huyet ap, bénh tim do mach vanh, tiéu duong, hay bi
cac roi loan da day rudt, soi mat... Nhiéu nghién ctru cho thdy ham luong cholesterol
trong mau va huyét ap ting 1én theo mirc 6 béo va khi can ning giam s& kéo theo giam
huyét 4p va cholesrol. O phu nit méin kinh, cic nguy co ung thu tii mat, ung thu va va tir
cung tang Ién ¢ nhimg ngudi béo phi, con ¢ nam gioi béo phi bénh ung thu thén va tuyén
tién liét hay gip hon. Thyc hién mot ché do an udng hop 1y va hoat dong thé luc ding
murc dé duy tri can ndng on dinh 6 nguoi truong thanh, do la nguyén tic can thiét de tranh
béo phi. O nhiéu nudc phat trién, ty 16 nguoi béo 1én téi 30 - 40%, nhat 13 & do tudi trung
nién va chéng béo phi tré thanh mot muyc tiéu sire khoe cong dong quan trong.
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2.2 Dinh dwong va cdc bénh tim mach

Ché d6 dinh dudng 1a mot nhan t6 quan trong trong phong ngira va xur tri mot s bénh tim
mach, trudce hét 1a bénh tang huyét &p va bénh mach vanh.

2.2.1 Ting huyét ap va bénh mach nio

Yéu t6 nguy co chinh cua tai bién mach mau ndo 13 ting huyét ap. Cac nghién ctru déu
thidy mirc huyét 4p ting 1én song song voi nguy co cic bénh tim do mach vanh va tai bién
mach nao. Trong cac nguyén nhén gy tang huyet ap, trudc hét nguoi ta thuong ké dén
luong mudi trong khau phan Céc thong ké dich t& cho thay ¢ cac quan thé dan cu an it
mudi thi bénh ting huyét ap khong dang ké va 'khong thdy co ting huyet ap theo tudi. Tuy
nhién, phan tmg cua tung ca thé d6i voi mu01 an ciing khong gidng nhau. Hién nay to
chie Y té thé gioi khuyen céo ché do an mu01 6 g/ngay la gio1 han hop ly dé phong tang
huyét 4p. Bén canh mudi an con c6 mot s6 mudi khac clng co vai tro dbi véi tang huyet
ap. Theo mot s tac gia, ting lugng calci trong khau phan c6 anh huéng 1am giam huyet
ap. Mot sb cong trinh khac cho rang ché d¢ an giau kali co loi cho nguoi tang huyét ap.
Sita va cac ché pham tir sita 12 ngudn calci tot, cac thirc dn ngudn gbe thyuc vat nhu luong
thuc, khoai ct, dau do va cac loai rau qua co nhiéu kali. Thém vao d6 mot luong cao cac
acid béo bdo hoa trong khiu phan ciing dan dén ting huyét ap. Nhu vay bén canh mudi
natri, nhiéu thanh phan khac trong ché d6 in ciing c6 anh hudng dén tang huyét ap, do 1a
chua ké dén mot sé yéu té khac da duoc dé cap t6i 1a béo phi va ruou.

Mot ché do an han ché mudi, giam nang lugng va rugu co thé du dé lam giam huyét ap o
phan 16n ddi twong c6 tang huyét ap nhe. O nhirng nguoi tang huyét ap nang ché d6 an
udng noi trén giup giam bot st dung cac thudc ha ap. Bén canh do ché do an nén giau
canxi, kali, vitamin C, thay thé cac chat béo cua thit bang ca.

O Viét Nam, vao nhimg nam 60, ty 1¢ tang huyét ap chi vao khoang 1% dan sd, nhung
hién nay theo sd liéu cua Vién tim mach ti 1¢ nay cao hon 10%, nhu véy tang huyét ap da
tro thanh mot van dé strc khoe cong dong quan trong. Cac cudc diéu tra do Vién Dinh
dudng tién hanh cho thiy & cac ving c6 nhiéu nguoi ting huyét ap muc tiéu thu mudi an
thuong cao hon céc noi khac, do do tranh théi quen an man 1a mot ndi dung gido duc dinh
dudng quan trong dé dé phong ting huyét 4p & nudc ta.

2.2.2 Bénh mach vanh

Bénh tim do mach vanh (Coronary Heart Disease CHD) la van dé stuc khoe cong dong
quan trong & cic nudc phat trién, chiém hang dau trong cac nguyén nhan gy tir vong.
Nho cac chuong trinh gido duc stre khoe tich cuc, bénh ¢6 khuynh huéng giam dan trong
cac thap ky gan day ¢ nhiéu nudc Tay Au, Uc, My, nhung & mot s6 nudc Pong Au bénh
van c6 xu huéng ting. Ty 1¢ mac bénh khac nhau ¢ cac nudc ciing nhu trong cung mot
nuoc nhung khac nhau vé diéu kién kinh té xa hoi 1am cho nguoi ta cha ¥ dén cac nhan to
nguy co mac bénh 1a méi trudong va dinh dudng.

Theo sy hiéu biét hién nay ba yéu t6 nguy co dd dugc xac dinh, d6 1 hut thudc 14, ting
huyét 4p va ham luong cholesterol trong méu cao. Cac nguy co tang dan theo tudi ¢ nir
(truée khi man kinh) thip hon ¢ nam. Céc nguy co do ting huyét ap va mobi lién quan
gitta dinh dudng voi ting huyét 4p di duoc trinh bay & trén, cac nhan td sau cling anh
hudng dén nguy co gay bénh mach vanh.

a. Hat thudc 14
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Tat ca cac Hoi dong chuyén vién déu xac nhan huat thube 14 13 yéu t6 nguy co hang dau
d6i v6i bénh mach vanh. Nguoi ta thay huat thudc 14 khong nhitng gay ton thuong mang
trong cac dong mach ma con sinh ra chat nicotin gay tang nhip tim va huyét ap, ting nhu
cau oxy cua cac co tim. Cac oxyde cacbon do hut thubc 14 sinh ra lam giam kha nang vén
chuyén oxy cua mau. Hon the nira, hit thude 14 con 1a ngudn san sinh ra cac gbc tu do,
ting d6 két dinh cua tiéu cAu va 1am giam cac lipoprotein cé ty trong cao (HDL: High
Density Lipoprotein).

Yéu t6 dinh dudng dugc quan tim dén khi nguoi ta nhan théy nhiéu & ving Pia Trung
Hai nhu: Y, Hy Lap la vung nghién thudc 14 nang nhung ty 1é mac bénh mach vanh khong
tang. Nhiéu tac gia cho rang d6 1a do luong rau va tréi cdy trong khau phan & cac nudc
nay thuong cao.

b. Cholesterol mau
Mbi lién quan giita bénh mach vanh véi luong cholesterol toan phan trong mau da duoc
thira nhan rong rai. Cholesterol 1a mot chit sinh hoc ¢6 nhiéu chuc phan quan trong, mot
phan duoc tong hop trong co thé, mot phan do thirc an cung cép.

Luogng cholesterol trong khau phan c6 anh hudng dén cholesterol toan phan trong huyét
thanh, tuy 4nh huong nay it hon anh hudng cia cac acid béo no. Do cholesterol trong ché
do an gop phan tao nén nguy co bénh mach vanh nén hau hét cac Uy ban chuyén vién
qudc té déu khuyén lugng cholesterol trong ché d6 an trung binh nén dudi 300
mg/ngay/nguoi.

Cholesterol chi co trong cac thirc dn ngudn gdc dong vat, nhat 1a nio (2500 mg%), bau
duc (5000 mg%), tim (2100 mg%), 1ong do tring (2000 mg%), do d6 han ché cac thic an
nay gop phan giam luong cholesterol trong khau phan Long d6 trng c6 nhiéu
cholesterol nhung dong thoi co nhiéu lecithin 14 chat diéu hoa chuyen hoé cholesterol
trong co thé. Do d6 & nhitng ngudi c6 cholesterol mau cao khong nhat thiét kiéng han
trimg ma chi nén an trimg mdi tuan 1, 2 1an va néu c6 diéu kién udng thém sira.

Thanh phan chinh trong ché d¢ dn c6 anh hudng dén ham luong cholesterol huyét thanh
1a cac acid béo no. Nghién ctru ndi tiéng ctia Keys va cong su trén 7 nudc sau chién tranh
thé gi6i 1an thir hai cho thidy mirc cholesterol huyét thanh lién quan it v6i tong sd chat béo
ma lién quan chat ché véi luong cac acid béo no. Qua 10 nam theo ddi da thay ty 1& tir
vong do bénh mach vanh tang 1én mot cach c6 ¥ nghia theo muc tang cua cac acid béo no
trong khau phan. Cac acid béo no c6 nhiéu trong cac chit béo dong vat, con cac loai dau
thuc vat noi chung giau cac acid béo chua no. Do d6 mot ché do an giam chét béo dong
vat, tang dau thyc vat, bot an thit, tang an ca la co lgi cho nguodi co r6i loan chuyén hoa
cholesterol. Nguoi ta nhan thay céac acid béo no 1am ting céc lipoprotein cé ty trong thap
(LDL) van chuyén cholesterol tir mau téi cac té chirc va c6 thé tich lily ¢ thanh dong
mach. Nguogc lai cac acid beo chua no lam tang cac lipoprotein c6 ty trong cao (High
Density Lipoprotein HDL) van chuyén cholesterol tir cac md dén gan dé thoai héa.

Ché d6 an nhiéu rau va trai cay td ra co tac dung bao v¢ co thé voi bénh mach vanh tuy
thé con chua 6 rang. C6 thé d6 1a do tac dung cia chat xo ¢ nhiéu trong rau qua, ciing
c6 thé 1a mot ché d6 an thuc vat s& lam giam huyét ap, mot nhan td nguy co cua cac bénh
mach vanh.
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Trong cac thap ky vira qua, nhiéu nuéc nhu Thuy Pién, Phan Lan, Uc, Hoa Ky... da thuc
hién nhiéu bién phap dé phong ngtra bénh mach vanh va ho da dat duoc mdt s6 két qua
kha quan. Noi chung cac bién phap ndy bao gom céc 16i khuyén vé ché d6 dinh dudng,
cai thudc 14, hoat dong thé luc va duy tri can ning on dinh. Trong cac khuyén céo Vé an
uong, nguoi ta khuyén nang luong do chét béo cung cip khong dugc vuot qua 30% tong
s0 nang luong, sur dung dau thue vat, tang s dung khoai, rau va trai cay. Cac loai duong
ngot khong cung cap qua 10% téng sd ning lugng con ning lugng do protein nén dat tir
10 - 15%.

Céc bai hoc trén rat bo ich cho nudc ta khi bénh mach vanh dang c6 khuynh hudng ting.
Nghién ciru ton thuong giai phau bénh 1y cac truong hop vira xo dong mach vao thap ky
60, & bénh vién Bach Mai cho théy, 95% cb ton thuong dong mach nao, 5% cé ton
thuong dong mach vanh, con dau thap ky 80, 85% co tdn thuong dong mach ndo va 15%
c6 ton thuong dong mach vanh.

2.3 Dinh dudng va ung thw

Mac du nguyén nhan cua nhiéu loai ung thu con chua biét rd nhung nguol ta cang ngay
cang quan tim dén mdi lién quan giita ché d6 dn udng voi ung thu. Theo thong ké dich té
hoc, ¢6 30% ung thu lién quan to1 hut thude 14, 35% lién quan dén an udng, do ruou 3%
va do cac chit cho thém vao thyc pham 1%.

Truéc hét, nhidu chat gdy ung thu c6 mit trong thyc pham, dang cha y nhat 1a céc
aflatoxin va nitrosamin. Aflatoxin 1a doc t6 do mébc Aspergillus Flavus tao ra, thudng gip
& dau phong va mot sd thuc pham khac do didu kién bao quan khéng hop 1y sau thu
hoach. Aflatoxin 1a doc to gdy ung thu gan manh trén thyc nghiém va sir dung thyc pham
nhiém aflatoxin 12 mot nguy co gy ung thu gan & ngudi.

Mot s6 cac nitrosamin ciing 13 chat gy ung thu trén thuc nghiém. Nitrosamin dugc hinh
thanh & rudt non do su két hop gitra nitrit va céc acid amin. Cac nitrat thuong c6 mat
luong nho trong thyc pham, mat khac nguoi ta con dung nitrat va céac nitrit dé bao quan
thit chdng 6 nhidm Clostridium. Vi vy viéc giam sat liéu luong cho phép cac chit phu
gia nay 1 rt can thiét.

Nhiéu loai pham mau thuc pham va chit gdy ngot nhu cyclamate ciing c¢6 kha ning giy
ung thu thuc nghiém, do do cac quy dinh v¢€ sinh vé pham mau, cac chat phu gia can dugc
tuan thu moét cach chat ché.

Mot s6 loai ung thu ¢6 mdi lién quan v6i ché d6 an udng rd rang nht 1a:
a. Ung thu da day

Nguoi ta thiy ti 16 mac ung thu da day khac nhau & cac nude trén thé gidi va cé lién quan
nhiéu dén ché d6 in udng. Hién nay & My ti 1¢ ung thu da day thip nhat trén thé giéi
trong khi vao nim 1930 d6 1a loai ung thu gay tir vong hang dau ¢ nam gidi va thir 2 ¢ nir
giol. Ty 1¢ ung thu da day dang giam dan ¢ Nhat Ban va ti 1¢ nay giam dan trong s
nhimg ngudi di cu tir Nhat dén Hawaii. O Viét Nam cin ci theo s6 liéu Bénh vién K, ung
thu da day thuong gap nhét trong cac loai ung thu & nam gi6i va ding hang thir nhi trong
cac loai ung thu ¢ nit gidi, sau ung thu tir cung.

Vitamin C c6 nhiéu trong rau va trai cdy c6 tac dung bao vé co thé d6i voi ung thu da day
nho trc ché su tao thanh nitrit tir nitrat.
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b. Ung thu dai trang

Nhiéu nghién ctru cho thay 1a cac ché d6 an it chat xo va nhiéu chat béo (dic biét 1a loai
chat béo bdo hoa) lam ting nguy co ung thu dai trang. Tac dung bao vé clia chét xo (co
nhiéu trong rau va trai cdy) c6 thé 1a do chung c6 kha ning chdng tio bon, pha lodng cac
chat c6 thé gy ung thu trong thuc pham va giam thoi gian tiép xuc cua niém mac duong
tiéu hoa vé6i cac chat nay.

c. Ung thu va

Tam quan trong cua yéu t6 moi trudng ddi véi ung thu v di rd rang vi ty 16 mic bénh
thay d6i khi nhimg nguoi di cu tir nude co nguy co thap t61 nudc co nguy co cao va thay
d6i ché d6 an udng. Luong chat béo trong khau phan thuong dugce coi la yéu to quan
trong trong phat sinh ung thu vi. Nghién ctru ¢ 23 nudc Chau Au di tim thay c6 méi lién
quan cao gitta tir vong do ung thu vi va luong acid béo no trong khau phan, méi lién quan
nay chit ch& hon trong thoi ky mén kinh. Trong méi lién quan nay cé vai trd trung gian
clia cac ndi tiét t6 1a prolactin va oestrogen. Prolactin dugc coi 1a yéu t6 bao vé. O nhiing
phu nit dn ché do nhiéu chit béo, lugng prolactin thudng cao, & nhitng ngudi an ché do
thyc vat, lugng prolactin thuong thap va & nhitng d6i tugng nay ti 16 mic bénh ung thu va
thap hon.

Moi quan hé giita ché do an va ung thu va dang con dugce tiép tuc nghién ctru, tuy nhién
cud hop lién tich giira t6 chirc Chau Au vé phong chong ung thu v6i Hi€p hoi dinh dudng
thé gi6i vao thang 6/1985 da khuyen cao rang ché @6 in dé phong bénh ting huyét ap va
mach vanh ciing dugc coi 1a c6 thé han ché nguy co giy ung thu.

d. Tém tat cic moi lién quan chiu yéu giira cheé do an va ung thw

MGéi lién quan gitta ché do an voi ung thu con it duge nghién ciru hon so véi cac bénh tim
mach, mit khac d6 14 nhitng nghién ctru khong dé dang. Theo sy hiéu biét hién nay, nguoi
ta cho rang ché do an c6 luong chat béo cao 1a yéu td nguy co dbi v6i ung thu dai trang,
tuyén tién liét va ung thu va. Cac ché do an giau thire an thue vat, dac biét la cac loai rau
xanh, qua chin lam giam nguy co cac ung thu phéi, dai trang, thuc quan va da day. Co ché
cua cac yeu t6 ndy con chua rd rang nhung nguoi ta cho rang co thé 1a do cac ché d6 an
nay co it chit béo bio hoa, nhiéu tinh bot, chit x0, cac vitamin va chét khoang, dac biét la
B-caroten. Bang 10.4 tong hop cac mdi lién quan do.

Trong lugng co6 thé cling c6 vai trd nhat dinh, ngudi béo dé mic bénh ung thu vi va ndi
mac hon.

Bang 10.4 Mdi lién quan giita thanh phan dinh dudng va ung thu

Vi tri ung thu | Chat béo | Chat xo | Rau qua | Ruou | Thirc dn uép mudi, hun khoéi

Phoi -
A4 + +/-
Dai trang ++ - -

Tuyén tién liét | ++
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Bang quang - +

Truc trang + - +

Khoang miéng -

Da day - -

Thuc quan - - ++ ++

Chu thich: +: An nhiéu c6 nguy co cao

-: An nhiéu lam gidm nguy co

2.4 Tiéu dwong khong phu thudc insulin
C6 hai thé tiéu duong chinh:
- Thé tiéu dudng phu thudc insulin.
- Thé tiéu dudng khéng phy thudc insulin.

Tleu duong phu thude insulin chu yeu gdp & tré em, thleu nién va ngudi dudi 30 tudi do
tuyén tuy bi ton thuong gay thiéu insulin. Loai tiéu duong phu thudc insulin chiém
khoang 10% truong hop tiéu dudng. Phan 16n bénh nhan tiéu duong thudc thé tiéu duong
khong phu thudc insulin, thuong hay gap ¢ nguodi trung nién tr¢ 1€n. Béo phi 1a nguy co
chinh cua bénh tiéu dudng khong phu thudc insulin, nguy co nay cang tang lén theo thoi
gian va mirc dg béo. Co dén 80% bén nhan miac bénh nay la nhimg nguoi beo. Ty 1¢ nay
ting gip doi & nhitg nguoi béo vua phai va tang gip 3 & nhiing nguoi qua béo. Chéng
béo 1 bién phap du phong co trién vong nhit dé du phong bénh tiéu duong khong phu
thudc insulin. Ché d6 an thuc vat nhiéu rau c6 lién quan dén ha thap ti 18 méc tiéu dudng.

2.5 S6i mat
Trong 30 nam lai day, sinh bénh hoc ctia s61 mat tré nén rd rang hon. Cac roi loan cua tai
mat lam hinh thanh so6i mat (chu yéu 1a soi cholesterol). S61 mét thuong ph6 bién hon ¢
cac nudc dang phat trién. & cac nudc phat trién, bénh s6i mat thudng gap ¢ nhiing nguoi
an ché d6 an it rau hon & nhirg ngudi an nhiéu rau.

2.6 Xo gan

MGéi lién quan giira str dung rugu va xo gan di dugc thira nhan rong rai. O Phap trong thoi
gian chién tranh thé giéi thr hai, ty 18 chét do xo gan da giam 80% do han ché sir dung
ruou. Két qua mot sé nghién ctru & Phap cho thiy néu giam muc tiéu thu ruou tir 160g
xudng 80g/ngdy c6 thé giam ty 1é mac bénh xo gan 58% va ung thu thuc quan 28%. Nhu
vay, giam tiéu thu ruou ro rang 1a c6 lgi. Tuy nhién mac nhay cam ddi véi rugu khac
nhau giita cac ca thé, nit gidi c6 phan nhay cam hon so v6i nam gidi.
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2.7 Bénh loang xwong

Ty 18 nguoi gia cang ting 1én trong cong ddng thi cang trd thanh mot van dé 16m d6i véi
viéc chiam soc strc khoe. Nguoi gia dé bi giy xuong, thuong la xuong dui va xuong chau
c6 khi chi sau mot chan thuong nhe. Xuong dé bi giy thuong do loang xwong gay nén, do
1a hién tugng mat di mot s6 luong 10n t6 chirc xwong trong toan bo thé tich xwong, 1am do
dac cua xuong giam di.

Ham luong chit khoang trong xuong cao nhét & tudi 25, sau d6 giam xudng & nir do tudi
mﬁn kinh va nam khoang 55 tudi. Ty 1& khéi lugng xwong giam di hang nam thay doi tir

- 2% tuy theo ting nguoi. Nhimg nguoi khi con treé c6 do dac xuong thap thi khi vé
gla d& bi lodng xuwong. Cac yéu td sau ddy c6 anh hudng téi do dic cua xuwong:

- Thiéu oestrogen.

- Thiéu hoat dong.

- Hut thudc 1a.

- Udng ruou va dung thude.

- Ché d6 dinh dudng nhét 12 calci

Tom lai, cac hiéu biét vé mdi quan hé giira dinh dudng va bénh tat tuy di phong phu
nhung chwa thé coi 13 ddy du, ké ca cac bénh do thiéu dinh dudng va thira dinh dudng.
Tuy véy voi nhimng hiéu biét hién nay da cho phép xay dung mot ché d6 dinh dudng hop
ly dé gitr gin strc khoe va dé phong bénh tat. Nhleu nude phat trién da c6 cac khuyén co
vé dinh dudng trong timg giai doan, chic rang van dé d6 ciing s& dugc quan tim & nudc
ta.
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