BOYTE
VIEN DINH DUONG
----000----

Bdo cdo nghiém thu dé tai nghién ctiu cdp Vién

AP DUNG PHUONG PHAP SAC KY LONG CAO AP XAC PINH
MOT SO CAROTENOIDS QUAN TRONG TRONG THUC PHAM

Cap quan ly: Cap co so

Cht nhiém dé tai: Ths. Lé Hong Diing
Noi thuc hién: Khoa Héa - ATVSTP
Thoi gian thuc hién: 9/2003 dén 9/2004

Ha Noi, thang 12 - 2004



B4o cdo nghiém thu dé tai nghién citu khoa hoc cip Vién

AP DUNG PHUONG PHAP SAC KY LONG CAO AP XAC PINH MOT
SO CAROTENOIDS QUAN TRONG TRONG THUC PHAM

1. PAT VAN PE

Carotenoid 12 mot nhém céc sic t6 dugc tong hop trong thuc vat va mot s6
loai vi sinh vat. C4c carotenoid dugc chia thanh hai nhém chinh: cic carotenoid
nhém hydrocarbon (carotene) va céc carotenoid chita oxy (con goi la
oxocarotenoid hay xanthophyll). Cac xanthophyll c6 nhém hydroxyl (-OH) c6
thé két hop véi acid béo thanh carotenol ester [1]. Téi nay da c¢6 hon 700 loai
carotenoid dugc biét dén trong tu nhién, trong d6 khoang 40 loai thuong c6 mat
trong ché& do an va khoang 20 loai 1a ¢6 mot luong dang ké trong huyét thanh va
mo cua co thé ngudi. Trong s6 d6, 6 loai carotenoid chinh ¢ mit trong huyét
twong va mo la o-carotene, [-carotene, lycopene (cdc carotenoid nhém
hydrocarbon), [B-cryptoxanthin, lutein va zeaxanthin (cdc carotenoid nhdém
xanthophyll) [2]. Trong co thé ngudi, cic carotenoid déng nhiéu vai trd quan
trong. Ngoai hoat tinh tién vitamin A, nhiéu nghién ctu da cho thdy céc
carotenoid c6 kha niang ting cudng hé thong mién dich va lam giam nguy co
mac cdc bénh hiém ngheéo nhu ung thu, bénh tim mach, thodi héa vong mac do
tudi tac va bénh cudm [3.,4,5,...12]. Nhiing tdc dung sinh hoc nay cuia carotenoid
doc 1ap véi hoat tinh tién vitamin A va l1a do dic tinh chéng oxy héa cua cic
carotenoid, thong qua tac dung lam maét hoat tinh cac goc tu do va don dep oxy
nguyén tir [13, 14, 15]. Vai tro tich cuc cua cac carotenoid trong ché do an doi
vGi stic khoe con nguoi da va dang 1a méi quan tam cta nhiéu nha khoa hoc, vi
vay doi hoi phai c6 s6 liéu thanh phan cua ting loai carotenoid.

Hién nay, cdc phuong phdp phan tich carotenoid trong thuc phim dang
dugc phat trién, bao gém sic ky 16p mong va sic ky 16ng cao dp, dé thay the
hoic bo sung cho phuong phdp phan tich ¢6 dién (sac ky cot mo - OCC) [16]. Dé
dinh tinh va d4nh gi4 cdu tric carotenoid, cdc phuong phdp phd bién 1a quang
ph6 UV-VIS, pho cong hudng tir hat nhan (NMR) va khoi ph6 [17,18,19]. Ngoai
ra, phuong phdp xac dinh bang dién héa (ECD) ciing 1a mot cong cu rét hitu ich,
thay th€ cho phuong phap HPLC (UV-VIS) thong thuong, trong nhiing truong
hop doi hoi do nhay cao (cd 10™"°) d6i v6i ¢d miu nho hodc phan tich lugng vét.
Phuong phdp do quang phé tir ngoai-kha kién (UV-VIS) thuong dugc dung dé
uGc luong tdng s6 carotenoids, tuy nhién, phuong phdp sic ky 16ng cao 4p (pha
thuong va pha ngugce, C18 va C30) duoc ding phd bién nhat dé x4c dinh timg
carotenoid riéng biét.

Tuy hién nay chua c6 mot phuong phap chuin dé x4c dinh tit ca cdc carotenoid
trong thuc phadm nhung phuong phdp ctia Hart va Scott [22], trén thiét bi sic ky
long cao 4p dugc st dung rong rai trong nhi€u nghién ctu thanh phan céc
carotenoid ciing nhu trong mot s6 thr nghiém lién phong [28].



2. MUC TIEU NGHIEN CUU

2.1. Ap dung phuong phép sic ky 10ng cao dp va khéao sit cdc diéu kién phan
tich cac carotenoid.

2.2. X4ac dinh ham luong a-carotene, B-carotene, lycopene, lutein, zeaxanthin
trong mot sO rau qua giau carotenoid.

3. PHUGNG PHAP NGHIEN CcUU
3.1. Ho6a chat, thuoc thu

Tt ca cac loai hoa chat st dung déu thudc loai héa chat tinh khiét phan tich.
Methanol, ethanol, acetonitrile, petroleum ether, kali hydroxyt, natri sulfate khan
ctia hang Merck (Dtc), n-hexane cua hang Prolabo (Phap), dichlomethane tir
hiang BHD (Anh). C4c chét chudn B-carotene, a-carotene, lutein, zeaxanthin,
lycopene dugc mua tir hang Sigma (MY).

3.2. Hé thong sac ky 16ng

Hai hé thong sic ky 1ong dugc str dung trong nghién citu nay 12 hé thong sac
ky ion véi cac detetor UV-VIS 2487, huynh quang 2475, bom mau bang tay va
hé thong sic ky axit amin véi cdc detetor PDA 2996, huynh quang 2475 va bo
bom méu tu dong cta hing Water (M§). Cot sac ky st dung 12 Symmetry C18
(150mm x 4.6mm x Sum) va Symmetry Shield RP18 (150mm x 4.6mm x Spm)
ctia hang Water. Thanh phan pha dong gom acetonitrile : methanol (chita 50mM
ammonium acetate) : dichlormethane véi ty 1é tuong tng 1a 75:15:10 (v/v/v). Toc
do dong 1a 1 ml/phit va nhiét do cot 1a 40°C. Céc carotenoid dugc dinh lugng &
budc song 450nm doi véi lutein, zeaxanthin, o-carotene, 3-carotene va & 476nm
doi véi lycopene.

3.3.Chuéan bi dung dich chuén

Lutein, o-carotene, P-carotene dugc hoa tan trong chloroform va thém
hexane (ty 1& 1:9) dén vach dinh muc. Zeaxanthin va lycopene duoc hoa tan
trong chloroform. Trir lycopene, tét ca cdc dung dich chuin duoc bao quan trong
lo kin sAim mau & -20°C. D¢ tranh su phan hily, lycopene dugc chia vao céc lo
nho mdi lo 1ml, théi kho bang nito va déng kin, bao quan & -20°C. Khi dung,
hoa tan lai bang chloroform. Trudc khi do lai do hip thu, céc lo chuin duoc dé &
nhiét do phong va mot luong dung dich ctia mdi chat dugc théi kho bang nito va
hoa tan lai bing dung moi thich hgp réi do trén mdy quang phé hap thu Specord
40 ¢6 bo phan quét budc séng. Nong do cua cac dung dich chuan dugc tinh toan
lai dua vao cac hé s hdp thu riéng, thé hién & bang 1.



Bang 1. Hé s6 hap thu riéng cua cac carotenoid

Dung moi A (nm) E'% E™ . Phan tir
lugng
Lutein Ethanol 445 2550 145.1 569
Zeaxanthin Hexane 451 2480 141.1 569
Lycopene Hexane 472 3450 185.3 537
o,-carotene Hexane 444 2800 150.3 537
B-carotene Hexane 450 2560 137.4 537

Cac dung dich chudn l1am viéc ¢6 néng do tir 0.01pg/ml duge pha tir dung
dich goc bang céach théi kho bing nito va pha lodng bang pha dong. Hon hop
chuén céc carotenoid dugc chuén bi trong pha dong tir cic chudn don carotenoid.

3.4.Chuan bi miu rau, qua

Cac miu rau gom rau muong, rau ngot, ca chua, ca rot, 6t vang va cic mau
qua la cam, quyt, man, du da va dua hau dugc rira sach, 1dy phan an dugc va xay
déu bang mdy xay mau uét. Mau dong nhdt duoc biao quan trong cic lo
polyethylene & -20°C dén khi phan tich.

3.5. Phuong phap chiét xuit carotenoid

Hai phuong phap chiét xuat carotenoid da dugc ap dung la phuong phap cua
Hart va Scott (22) va phuong phdp tiéu chuidn theo AOAC (24). Phuong phép
chiét xuat va dinh lugng céc carotenoid theo Hart va Scott dugc tém tat nhu hinh
1. Phuong phdp chiét xuat va phan tich theo phuong phép tiéu chuian cia AOAC
dugc tom tat nhu hinh 2. Nhiéu nghién ctu truée day (29) da khuyén cdo khong
nén dung phuong phédp thiy phan khi phan tich carotenoid dé tranh su phan hiy
hoic thay ddi cau triic cdc carotenoid. Trong dé tai ndy, dé so sanh su khac nhau
trudc va sau giai doan thiy phan, cic mau qua va mau 6t dugc thily phan theo
phuong phép ctia Hart v Scott dé x4c dinh céc carotenoid nhém xanthophyll,
nhu hinh 3.

3.6. Phuong phép dinh tinh va dinh luong cic carotenoid

Sau khi chiét xuat, cic mau dich chiét dugc phan tich trén cac hé thong sic
ky 1ong véi detector PDA va UV-VIS. Cic carotenoid duogc xdc dinh bang cach
so sanh thoi gian Iuu vé6i cdc chét chudn tuong ing, déng thoi dua vao céc pho tir
ngoai 3 chi€u cua cdc chét trén detector PDA. Ham lugng ting loai carotenoid
duoc tinh todn dua vao dién tich peak va dudong chuin tuong tng.



Hinh 1: Quy trinh chiét xudt carotenoids theo phuong phdp ciia Hart va Scott

Mau rau, qua (10g)

+ 1g MgCO,
+ 50ml THF:MeOH (1:1)

Y
Chiét trong 1 phit bang mdy nghién téc do cao

Loc chan khong

Ba

- — Gop dich chiét
Dich chiét THF:MeOH |«

Trang rua va chiét
lai 2 1an x 50ml
THF:MeOH

(binh gan)

+ 50ml NaCl 10%

+ 50ml ether ddu hoa chida 1% BHT

Lac ky L6p THF:MeOH

Y Gop dich chiét ether

Chiét lai 2 1an x
50ml ether

Lé6p ether <

C6 quay chan khong dén kho

Y
Hoa tan va diéu chinh bang dichlormethan tGi 10ml

\ 4

Pha lodng bang pha dong véi ty 1é thich hgp va bom vao HPLC




Hinh 2: Quy trinh chiét xudt carotenoid theo AOAC

MaAu rau, qua (2g)

+ 0.05 g MgCO;,
+ 35 ml ethanol:ether ddu hoa (4:3)

Chiét bang may xay t6c do cao trong 5 phit

Loc chﬁln khong

| Chiét lai 2 1an x 35 ml ethanol:ether ddu hoa

Loc

Rura ba 2 14n x 12.5 ml ethanol

Loc

Rtra ba 2 1an x 12.5 ml ether

Loc

Gop dich chiét

Rua 2 1an x 50 ml NaCl 10%,
3 1an x 50ml H,0O

e _ ' B6 16p nude
Dich chiét carotenoid

Co quay chan khong & 40°C

Hoa tan can trong 2 ml chloroform va dinh muc
vira di 10ml v6i dung moi pha dong

Loc qua mang loc 0.45um

Bom 50ul vao HPLC



Hinh 3. Giai doan thity phdn dich chiét (d6i vdi cdc mau qud va ot)
4ml dich chiét dichlormethane

+ 4 ml KOH 10%/ methanol

Thay phan 1h trong ché t6i ¢ nhiét do phong

Thém 20ml NaCl 10% va chiét bang 20ml ether ddu hoa
|

Chiét lai 2 1an x 20ml ether dau hoa

Gop dich chiét ether

Rura bang nudc dén trung tinh

! ’ | Bo 16p nude
Dich chiét carotenoid

Co quay chan khong & 35°C

Hoa tan can trong 2 ml dichlormethane va dinh

muc vira di 10ml v6i dung moéi pha dong

Loc qua mang loc 0.45um

Pha loang véi ty 1€ thich hgp va bom vao HPLC
3.7. Tinh toan két qua

Ham luong cac carotenoids trong rau, qua duogc tinh toan theo cong thic sau:
AL xCyuxD
X (ng/100g) = x 100
Astd Xm
trong d6:  A_;, 1a dién tich peak cla ting carotenoid trén sac d6 phan tich
A, 12 dién tich peak clia chudn carotenoid trén sdc d6 mau chuéan
C,, 12 nong do chuan carotenoid
D la hé s6 pha loang
m la lugng mau cén khi chiét xuat

4. KET QUA VA BAN LUAN

4.1. Khao sat cdc di€u kién phan tich

4.1.1. Cac diéu kién chiét xuét carotenoid

Hai phuong phdp chiét xudt carotenoid da dugc ap dung doi véi cac mau
rau, qua. Ca phuong phap ctia Hart va Scott (hinh 1) va phuong phap theo AOAC
(hinh 2) déu c6 kha nang chiét hoan toan céc carotenoid sau 3 14n chiét xuat
bang cdc hon hgp dung moi tuong ting. Viéc théem MgCO, giip cho dung moi
chiét xuat thAm sau vao mau va hoa tan carotenoid. Tuy nhién, do doc tinh cao
ctia dung moi tetrahydrofuran nén phuong phap chiét xuit theo AOAC, st dung



hén hop ethanol:ether diu hoa dugc chon dp dung dé phan tich déi véi cdc miu
rau va qua.

4.1.2. Khao st cdc diéu kién phan tich trén sac ky 1ong

Nhiéu loai pha dong da duoc s dung dé khdo sat kha nang tach cdc
carotenoid nhu methanol: THF (50:50); methanol: THF (95:5);
acetonitrile:methanol (chita 50mM ammonium acetate):dichlormethane:H,O
(70:15:10:5); nhung két qua khao sat da cho thay pha dong acetonitrile:methanol
(chita 50mM ammonium acetate):dichlormethane (75:20:5) (theo Hart va Scott)
c6 kha nang tach tot nhat d6i v6i cdc carotenoid trén cdc cot sac ky hién c6, nhat
la kha nang tach tot a-carotene, PB-carotene va dong phan 9-cis B-carotene.

Hai loai cot 1a Symmetry C18 va Symmetry Shield RP-18 da dugc dung dé
khao sat kha nang tiach cac carotenoid. Két qua cho thay cot Symmetry C18 c6
kha nang tach t6t hon va cho céac peak it bi dodng hon. Tuy nhién, cac loai cot
nay déu khong tich dugc lutein ra khoi zeaxanthin (hinh 4 va 5). Day la hai
carotenoid nhém xanthophyll ¢ cdu tric kha giong nhau. Di¢u nay cling phu
hop v6i cac nghién ciu trude day trén cac cot monome C18 va st dung mot pha
dong twong tu 12 acetonitrile:methanol:dichlormethane (70:20:10) [1]. D€ tdch
tot cc carotenoid cé cau tric giong nhau nhu trén ciing nhu cdc dong phan, hién
nay trén thé gidi thudong st dung loai cot polyme C18 (chiang han cot Vydac
201TP54 [22]) hoac loai cot tot nhat hién nay 1a cot polyme C30 [1].

Hinh 4. Sic d6 hdén hop chuin carotenoids: Lutein/zeaxanthin (3.008), lycopene
(11.171), a-carotene (18.488) va [B-carotene (19.801). Pha dong: acetonitrile:methanol
(chita 50mM ammonium acetate):dichlormethane (75:20:5). Toc do dong 1ml/phait,
UV 450nm.

a

+/

| == g vy

0.006]

0.005-]
0.004-
0.003

0.002-]

Lycopene
b-carotene

a-carotene

0.001]

L e B et T O B B B B By B B By B B B
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00



Hinh 5. Sic d6 chuén lutein (5a), t;=2.980 va zeaxanthin (5b), t;=3.009. Pha dong:
acetonitrile:methanol (chita 50mM ammonium acetate):dichlormethane (75:20:5). Toc
do dong 1ml/phut, UV 450nm.

5a 0.008- 5h

0045

Litein=2-066
3036
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Anh hudng cla nhiét do d6i v6i qud trinh phan tich ciing duoc khao sit. O
nhiét do 25-30°C, su phan gidi c4c peak dugc cdi thién mot phan, tuy nhién
khong ddng ké trén loai cot sic ky hién c6. Mit khéc, theo céc nghién citu trudc
day [1], do6i véi cot C18 thong thuong phai ha nhiét do budng cot xuéng dudi
nhiét do phong (chang han 13°C) méi c6 kha nang tdch lutein va zeaxanthin khoi
nhau. Tuy nhién di€u nay 1a khé 4p dung d6i vdi cac hé thong sic ky hién co.
Tai 40°C, do phan gii gifta a-carotene va p-carotene 1a tuong duong so vdi tai
25°C. Do dé nhiét do budng cot trong phan tich cdc carotenoid duoc chon la
40°C nhim rit ngan thoi gian phan tich.

4.2. Danh gia phuong phap phan tich
4.2.1. Khoang tuyén tinh

Khoang tuyén tinh ctia phuong phdp phan tich 1a khoang nong do cla ting
carotenoid cho phép tinh toan két qua dua vao phuong trinh hoi quy tuyén tinh y
= ax + b (trong d6 y la dién tich hoidc chiéu cao pic, x 12 néng do carotenoid).
Két qua khdo sat koang tuyén tinh cua timg carotenoid dugc thé hién & bang 2.

4.2.2. Do thu hoi va do lap lai cua phuong phap

Céc chudn carotenoid dugc nap vao méu ca rot va do thu héi trung binh duogc
tinh toan thé hién & bang 2. Do lutein va zeaxanthin chua tach dugc khoi nhau
trong phuong phdp sac ky long da khdo sat nén nghién citu nay chua danh gid
duoc do thu héi cta 2 carotenoid ndy. Cac chudn lycopene, o-carotene va [B-
carotene dugc nap vao mau ca rét véi nong do tuong ung la 0.235 pg/ml, 0.317
ug/ml va 0.634 pg/ml. Két qua do thu hoi la gia tri trung binh cta 3 phép phan
tich song song (n=3).



Bdng 2. K&t qua khao sat giéi han phat hién, khoang tuyén tinh, do lap lai va do
thu hoi doi vdi cac carotenoid.

Lutein Zeaxanthin | Lycopene | a-carotene | B-carotene
Gioi han phdt hién | )5 0.005 0.016 0.007 0.01
(ug/ml)
Khodng tuyén tinh
(ng/ml),  r=0.995- | 0.02-3.0 | 0.02-3.0 | 0.03-20 | 0.02-3.5 | 0.02-4.0
0.999
Do thu hoi 81.2 89.5 91.3
(%), n=3 (0.235 (0317 (0.634

pg/ml) pg/ml) pg/ml)

1}3:‘7’5 lap lai (%CV), 7.8 6.8 5.7

4.3. Két qua phan tich trén cdc mau rau, qua

Bang 3 thé hién ham luong trung binh céc carotenoid trong miu trudc giai
doan thuy phan (n=6). Trong 10 loai rau, qua da phan tich, ham lugng lutein cao
nhat & rau ngot, lycopene c6 nhi€u nhat & ca chua va dua hau, a-carotene cé
nhi€u nhat trong ca rot va 6t vang, va B-carotene ¢ ham luong cao nhit trong

rau ngdt va ca rot.

Hinh 6. Sac d6 cac carotenoid trong méu rau ngét. Pha dong: acetonitrile:methanol
(chita 50mM ammonium acetate):dichlormethane (75:20:5). Toc do dong 1ml/phait,

UV 450nm.
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Bang 3. Ham luong trung binh (n=6) cac carotenoid trong rau va qua truéc khi thuy
phan (ug/100g mau tuoi)

Lutein Lycopene o-carotene [-carotene
Rau mudng 867.9 1531.0
Rau ngot 5419.3 5729 6810.1
Ca chua 27.4 2750.0 647.8
Carot 93.8 3036.0 6597.1
Ot vang 120.5 3270.6 3606.7
bu du 4.0 9.5 48.1 265.2
Dua hiu 13.0 2000.5 402.7
Cam 12.0 29.1
Quyt 21.4 43.0
Man 39.2 62.8 1633.1

Hinh 7. Sdc d6 cdc carotenoid trong miu man. Pha dong: acetonitrile:methanol (chia
50mM ammonium acetate):dichlormethane (75:20:5). Toc do dong Iml/phit, UV
450nm.
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Trong cac loai qua, cac xanthophyll nhu lutein va zeaxanthin & dang ester

v6i acid béo (carotenol ester). Thity phan 1a mot cach hiéu qua dé loai bo cac
chlorophyll va cac chat béo khong mong mudn do céc chat nay c6 thé anh hudng
dén qua trinh phan tich va lam giam tudi tho cot sac ky long [1]. Viéc thlty phan
cac carotenol ester s€ don gian héa qua trinh phan tach, dinh tinh va dinh lugng
cac carotenoid do cic ester kho tach khoi nhau hon va khoé tach khoi céc chat
béo trong mau. Trong nghién citu nay, qué trinh thiy phan ciing duoc rit ngan
(trong 1 gid) d€ han ch€ su phan huy céc carotenoid. Him luong céc carotenoid
trong 6t vang va 5 loai qua dugc thé hién trong bang 4. So sdnh ham luong cac
carotenoid trong cdc mau nay khi thily phan va khong thily phan (bang 5) thiy



rang ham lugng lutein tang 1én nhu & dua hdu va man. So sdnh dién tich peak
lutein/zeaxanthin & cac mau 6t vang, du du, cam va quyt cling thdy dap tng cao
hon hén so véi cdc mau khong duoc thily phan tuong ting (hinh 7,8). Piéu d6 cho
thay dé dinh luong mot s6 xanthophyll nhu lutein va zeaxanthin can thi€t phai
thuc hién giai doan thuy phan, dong thoi cic di€u kién tuy phan can duoc khao
st thém nham dat duoc do thu hoi cao nhat. Tuy nhién do lutein va zeaxanthin
bi 1an vao nhau nén viéc dinh lugng khong thuc hién dugc & cac loai qua c6 chita
ca hai loai carotenoid nay. Trong khi d6 ham luong cac carotenoid nhém
hydrocarbon nhu lycopene, a-carotene, va [B-carotene lai giam di. Mac du s6
luong méu thuy phan duoc khao sdt chua nhiéu nhung c6 thé thay qué trinh thiy
phan dong thoi c6 thé 1am phan hay cac carotenoid nhém nay do chiing rit dé bi
oxy héa duéi tic dong ctia moi trudng ki€m, dnh sidng va khong khi. Dic biét
ham luong lycopene giam tGi gan 60% & mau dua hiu sau khi thiy phan. So
sdnh v6i mot s6 nghién ctru truGe day nhu ctia Hart va Scott thdy rang ham lugng
hau hét cac carotenoid déu tang 1én sau giai doan thiy phan. Dicu d6 cho thay
qud trinh phan tich cling nhu giai doan thlly phan can duoc tién hanh trong diéu
kién nghiém ngét nhu suc khi nito vao mau, thém céc chat chong oxy hda dé han
ché su phan huy cac carotenoid.

Bang 4. Ham lugng trung binh (n=6) cic carotenoid trong rau va qua sau khi thuy phan
(ug/100g mau tuoi)

Lutein Lycopene o-carotene B-carotene
Gt vang 2804.6 3219.8
bu du 6.9 209.2
Dua hiu 27.6 463.0 322.7
Cam 15.5 30.4
Quyt 12.9 30.3
Man 327.1 35.3 1403.9
Bang 5. So sanh ham luong carotenoid trong 6t va cac loai qua truée va sau khi thuy
phan (pg/100g mau tuoi)
Lutein Lycopene o-carotene B-carotene
¢ SauTP Tru6e TP SauTP M9 SauTP M9 sauTp
Ot vang 3270.6  2804.6  3606.7  3219.8
bu du 48.1 0 265.2 209.2
Dua 13.0 27.6 2000.5 687.5 402.7 322.7
hau
Cam 12.0 15.5 29.1 30.4
Quyt 214 12.9 43.0 30.3
Man 39.2 327.1 62.8 35.3 1633.1 1403.9




Hinh 8. Sac d6 cic carotenoid trong miAu man sau khi thuy phan. Pha dong:
acetonitrile:methanol (chita 50mM ammonium acetate):dichlormethane (75:20:5). Toc
do dong 1ml/phut, UV 450nm.
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5. KET LUAN

5.1. Két qua nghién citu da Iya chon duoc céc diéu kién phan tich phi hop dé
dinh lugng céac carotenoid trong rau, qua nhu sau:

- Quy trinh chiét carotenoid sit dung hoén hop ethanol/petroleum ether theo
AOAC43.014 (1984).

- Cot sac ky: Symmetry C18 hoac Symmetry Shield RP18 150mm x 4,6mm.

- Pha dong: Acetonitrile:Methanol (chta 50mM ammonium acetate):

Dichlormethane (75:20:5)

- Téc do dong: 1ml/ phit; nhiét do budng cot 1a 40°C
- Detector: UV tai 476nm doi v6i lycopene, va tai 450nm doi véi cac carotenoid
con lai, hoac detector PDA tai 450nm.

0 D¢ dinh lugng cdc carotenoid nhém hydrocarbon (lycopene, a.-carotene, [3-
carotene) c6 thé dung céac cot sic ky pha nguoc (C18) thong thudng va
khong ap dung giai doan thuy phan.

0 Dé tach dinh lugng cdc xanthophyll nhu lutein, zeaxanthin cén st dung cac
loai cot tach dac hiéu hon nhu cac loai cot polyme C18 va C30 va can thiét
phai thlly phan mau dé€ chuyén carotenol ester thanh dang tu do.

5.2. Ham luong cac carotenoid trong rau, qua

Ham lugng cac carotenoid chinh trong moét sO rau, qua da dugc xac dinh nhu
sau:



- Lutein ¢6 nhiéu trong céc loai rau nhu rau ngét (5419,3 ug%), rau mudng
(867,9 ug%), co it hon trong mot so loai qua nhu man (327,1 ug%) va
dua hau (27,6 ug%).

- Lycopene c6 nhiéu nhat trong ca chua (2750,0 ug%) va dua hau (2000,5
ng%).

- a-carotene c6 ham luong cao nhat trong 6t vang (3270,6 ug%), ca rot
(3036,0 ng%) va rau ngot (572,9 ug%).

- B-carotene ¢6 nhiéu trong rau nhu ca rét (6597,1 ug%), rau ngét (6810,1
ug%), 6t vang (3606,7 ug%), rau muong (1531,0 ug%) va ca chua (647,8
ug%), c6 it hon trong qua nhu man (1633,1 ug%) va dua hau (402,7
ng%).
Cac két qua phan tich s€ dugc tap hop va theo doi danh gia trong cac nghién ctu
ti€p theo nham xay dung thanh co s& dif liéu dé cap nhat vao bang thanh phan
thuc phdm Viét Nam.

6. KHUYEN NGHI

Pé xay dung mot co s& dit lieu cdc carotenoid trong thuc phadm Viét Nam,
can thiét phai md rong nghién citu nay trén nhiéu doi tuong rau, qua va céc thuc
pham thong dung. Bén canh cap nhat s6 liéu va phat trién Bang thanh phan dinh
dudng thuc phdm, co s& dit liéu nay s€ ddp ting nhu cau sir dung clia ngudi tiéu
dung va cac nha khoa hoc dinh dudng.

Ha Noi, ngay thdang nam 2004

CO QUAN CHU QUAN PON VI CHU TRI CHU NHIEM PE TAI
(Ky tén va dong dau)
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