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TOM TAT

Nghlen ciru nay nhim muye dich ddnh gla su thay 461 ham lu(,mg cic hop chit hoa sinh caa 16i duge lrong ] "‘6(
s6 viing khac nhau trong qué trinh ché bién to1 den. Toi tréing twoi thu thap & 4 tinh Son La, Hai Phong, Bic
Giang va Thai Binh dugc xir 1y va ché bién theo quy trinh c6 kiém sodit nhiét d¢ 70°C va d 4m 80%. Sau théi
gian ché bién 30 ngdy, 16i dugc tréng nir cc ving nguyen liu cé sy thay doi khac nhau, Toi den dugc ché bién
fr (o Irong & Hai Phong c6 ham luong dudng tong, ham lugng protein, ham Jugng acid 16ng cao nhit. Toj
dugc trong & Son La va Hai Phong c6 ham lugng polyphenol, ham lugng flavonoid, hoat tinh chéng oxi héa
cao hon & nguyén liéu va (6i den thanh phim khi so sanh vai 18i n-ong & che vang khac. Tuy nhién, chit luong
cam quan cia 16i den Son La kém nhét so vé6i cac unh con lai, chét ]uqng cam quan dat cao nhét 1 6i den &

Hai Phong. Do vay, 16i dugc trong & Hai Phong la pgudn 19i thich h(rp nhit dé ché bién t6i den.
Tir khéa: Allium sativum L., cim quan, 1én men, toi den, toi lrang

1. DAT VAN PE

Cay toi c6 tén khoa hoc la Allium sativim L.,
thudc ho hanh toi Alliaceae cing ho véi hanh ta,
hanh tay, he, toi tiy... b Liliales. Cay toi co
ngudn gbc & khu vuc Trung A, dén nay t6i dugce
trdng hdu khip cic chdu luc trén thé gisi. Toi
tuot chira khoang 63% nudc, 28% carbohydrate
(fructans), 2,3% hop chat organosulfur, 2%
protein (alliinase), 1,2% acid amin ty do
(arginine), va 1,5% chit xo (Santhosa S.G,
2013), ngoai ra toi tuoi ciing chira nhidu y-
glutamylcysteines (Amagase et al., 2001).

To6i den duoc tao ra boi cac phan img hoéa
hoc va sinh héa xdy ra trong qua trinh ché bién
toi tuoi nho s kiém soat nhiét d¢ va dé am.
Khéng cé chit phy gia hodc cac chat khac dugc
sir dung hodc thém vio trong qua trinh chuyén
6i 161 tuoi thanh t6i den. Dac biét toi den co
huong vi ngon, ngot va khong gay ra mii kho
chju sau kbi sir dung. Qua trinh chuyén hoa nay
da duge bao céo la do su pha hay mét 58 hop
chit trong qua trinh xir ly nhiét (Fant et al,,
2012). Khi so sanh véi t6i tuai, t8i den khong
giai phong mii vi manh do su giam ham lugng
allicin, duoc chuyén thanh hop chat chéng oxy
héa nhu S-allyl cysteine (SAC), hop chit co
hoat tinh sinh hoc nhu alkaloid va cac hop chét
flavonoid (Yuan et al., 2016).

M6t sb nghién ciru cho ring trong toi den
chira nhiéu thanh phan c6 kha ning chéng lai
bénh tat cao hon so véi 6 tuoi, dic biét 1a

polyphenol, flavonoid va mét s6 chét trung
gian cua phéan img Maillard (Choi et al., 2014).
Hon nifa, hoat tinh chéng oxy héa cta toi thay
déi gifta cac ving trdng toi (Vokk et al., 2014;
Sato et al., 2006).

O Viét Nam, san lugng t6i hang nam rét 1én
véi san phim toi ndi tiéng nhir t6i Ly Son
(Quang Ngai), Phi Yén (Son La) va cic ving
chuyén canh t6i & c4c tinh phia Béc nhu Thii
Binh, Hai Phong, Bic Giang. Véi ngudn
nguyén ligu phong phu nhu viy din dén gia
thanh toi ré, khi san xvt 6i den sé& néng cao
gi tri thwong phim cia 16i mang lai gi4 tri
kinh & cho ngudi néng dan. Tuy nhién, hién
nay van chua cé nghién clru nao dénh gia chat
lugng t6i den dugc ché bién tir 16i nguyén lidu
& cac ving khidc nhau, do dé chung t6i thyc
hién danh gia sy thay dbi chat lugng cua tdi
duge lr(")ng & mot s6 tinh & mién Béc Viét Nam
trong qué trinh ché bién t6i den, gitp cho viée
danh gia chét lugng ciing nhu chon hva toi
nguyén liéu thich hop dé san xuat toi den.

2. PHUONG PHAP NGHIEN CUU
2.1, Vit ligu

Téi tring twoi durge thu thap & 4 tinh Son La
(xd Gia Phu - Phi Yén), Hai Phong (x4 Vinh
Quang - Tién Lang), Bac Giang (xa Qué Nham
- Tan Yén), Thai Binh (xd Thuy An - Thai
Thuy) Cac mau 16i dugc lya chon dong dé
v&: nguyén cu, khong bi ndm mdc, khong moc
méim, sau bénh, vo trang, tép chac. .
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2.2. Phuong phap nghién ciru
2.2.1. Phuong phdp ché bién toi den

Thi nghiém dugc bé tri thanh 4 cong thirc.
Méi cong thic 1a t6i dugc thu thip & 4 tinh
khac nhau. Toi dugc ché bién trong 30 ngay
theo quy trinh sau:

Toi khé = Xu Iy > Ché bién & do im
80%; nhiét dj 70°C -> Lam khé t6i den > San
phim t4i den.

2.2.2. Phwong phap phén tich cbc chi tiéu

- Xéc dinh d§ 4m nguyén lidu bing phuong
phip sdy dén trong luong khéng déi TCVN
1867:2001;

Xac dinh ham lugng duomg tng theo
TCVN: 5483-91;

- Xac dinh ham lugng protein theo phuong
phép Bradford (Bradford, 1976);

Xéc dinh ham lugng acid téng sé theo
TCVN 5483-91;

Xac dinh hdm lugng polyphenol téng
(TPC): TPC dugc xéc dinh bing phuong phap
Folin- Ciocalteu (Rumbaoa et al., 2009);

- Xac dinh ham lugng flavonoid: Pugc xac
dinh theo phuong phap phuong phap tao mau
vt AlCl; trong méi trudmg kiém - tric quang
(Maripova et al., 2005);

- Xéac dinh hoat hoat tinh chéng oxi hoa:
dua trén phuong phap DPPH (Rufino et al.,
2007a);

Danh gi4 chit luong cam quan bing
phuong phap cho diém theo TCVN 3215-79;
2.2.3. Phwong phdp xir ly 6 ligu:

Sé ligu duge xir Iy bing phin mém Irristat
4.0 va phAm mém Excel.

3. KET QUA VA THAO LUAN
3.1. Sur thay d8i mét sé chi tiéu dinh dwdng
chia toi nguyén liéu va téi den

Chét lugng ciia mét san phdm thé hién bai
ham lugng dinh dudng, dic tinh héa hgc, vat ly
va hoa ly ctia san phim do. Ham lugng cic
chit dinh dudng cha 6i dugc trong & mt s6
viing va sau khi ché bién t6i den duoc trinh bay
trong bang 1.

Bang L. Sy thay d3i m{t s chi tidu dinh dudmg ciia tdi tréng & mjt s8 ving khéc nhau
trong qua trinh ché bién téi den

S 13n tang/giam

Lo . . Téi tuoi Téi den . 3
Chi tiéu Cong thire (0 ngay) (sau 30 ngay) S0 w(‘lla):; dau

Ham luong Son La 4427 112,18° 12,5

dudmg tong Hai Phong 33,62¢ 263,53° 17,8

(mg/g) Bac Giang 96,47 120,23° 11,2
Théi Binh 59,56° 186,18" 13,1
LSDgss 10,64 12,42

Ham luong Son La 9,35° 30,56° 133

protein (mg/g) Hai Phong 13,01° 79,89° 16,1
Bic Giang 16,21° 33,68° 12,1
Thai Binh 1391° 41,75° 13,0
LSDys 223 3,87

Ham lugng acid ~ Son La 0,36° 1,09° 13,0

1ong s6 (%) Hai Phong 0,48" 1,34 12,8
Bic Giang 0,42° 0,98¢ 12,3
Thai Binh 0,3¢ 1,22° 14,1
LSDys 0,03 0,08

Do am (%) Son La 79,62 45,89° 142
Hai Pbong 69,55° 44,02 13.7
Bic Giang 75,85° 43,61° 14,2
Théi Binh 65,97° 42,04" 136
LSDgs 5,78 3,25

(Trong cting mét cot cdc cong thic c6 chi sé mi khdc nhau thi khac nhau o ¥ nghia ¢ muec do tin cdy

95%).
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Tir sb liéu bang | cho thiy, ham lugng
duong téng s6 cua toi tuoi thu tai tinh Bic
Giang dat cao nhat (96,47 mg/g), thip nhét 1a
161 tuoi thu tai tinh Hai Phong (33,62 mg/g).
Sau 30 ngay ché bién 16i den, him lugng
dudmg téng s6 cia (61 twoi co xu huéng ting
lén, mirc d ting khac nhau & cac ving trong
16i. Toi duge thu tai tinh Hai Phong c6 xu
huéng tang cao nhat, tang 7,8 lin so miu t6i
twoi ban dau, tang it nhét 13 & t6i duoc thu tai
tinh Bic Giang, chi tang 1,2 lin so véi ti tuoi
ban diu. Trong qua trinh ché bién t6i den
polysaccharide trong t6i tuoi bi thay phén tao
thanh cac monosaccharides hodc
oligosaccharides, mit khac nhimg loai duong
trong 161 den ¢6 thé bj tiéu hao trong phan (mg
Maillard (Zhang et al., 2015). Khi kiém soat
16i ché bién & nhiét d khoang 70°C, thi qua
trinh tao thanh dudng nhanh hon tde dé tiéu
hao trong phan img Maillard va & nhiét d6 nay
qua trinh ché bién cling tao ra mét san phém
16i den chét lugng tot hon (Zhang et al., 2015).

Ham luong protein trong téi twot 12 quan
trong béi vi n6 duge st dung nhu mét thanh
phin cua phan (mg Maillard xay ra trong qué
trinh bién dbi dé tzo thanh 16i den. S6 lidu &
bang 1 cho lhéy, ham lugng protein cia toi
nguyén lidu rit khac nhau theo timg ving.
Ham lugng protein caa (6i tuoi cao nhit 1a ¢
tinh Bic Giang (16,21 mg/g), thip nhit 1a &
tinh Son La (9,35 mg/g). Ham lugng protein
ctia tdi wdng & tinh Hai Phong va Béc Giang
khéng ¢6 sy khac nhau dang ké khi xu 1y thong
ké. Sau khi Ién men, ham luong protein cua téi
€6 sy ting 1én va cing thay déi theo cac vung
nguyén li¢u. Ham lugng protein cua t6i lrong
tai tinh Hai Phong tang nhanh va dat gia trj cao
nhét (dat 79,89 mg/kg). Cac sic té melanoidin,
duge hinh thanh trong phan (mg Maillard, c
thé lién quan dén qua trinh raxemic hoa cac
acid amin (Kim et al., 2008). Véi gia thuyét 1a
phan {mg Maillard c6 thé sir dung cac acid
amin va protein cla toi den thip hon mirc sir
dung (rong t4i twoi.

Véi acid tong s6, ham lugng toi trdng & Hai
Phong c6 ham lugng cao nhat, va thip nhét la

161 trong & Son La. Sau 30 ngdy ché bién 15
den, ham luong acid téng s6 cia 161 trdng & cac
viing ¢6 ciing tang 1én, ting manh nhat 1a (i
tréng & Thai Binh (ting 4,1 14n), tuy nhién ham
lugng acid tng s6 ctia toi den Hai Phong van
dat gia tri cao nhét (1,34%). Sy ting lén vé
ham lugng acid tong sé twong tr nhu cic
nghién ctru Liang (Liang et al., 2015), Zhang
(Zhang et al., 2015). Nguyén nhan do sy hinh
thanh céc acid cacboxylic trong qua trinh oxy
hoa ctia nhom aldehyde trong aldohexose, cac
hop chét acid va cac acid amin co ban gidm
b;ing chch két hop véi dudng trong qué trinh
ché bién lam giam pH trong phan umg nau héa
hay tang ham luong acid tong s6. Bén canh dé,
viéc giam gia tri pH khong chi gop phin lim
tang kha nang bdo quan cia toi den ma con tao
ra mui vi chua cia toi den.

D6 am la mjt (rong nhimg yéu 16 anh hwéng
dén phan (mg hoa nau cia 161 khi ché bién (Kim
et al,, 1992). D$ &m cua 16i twoi & 4 tinh dao
dong khoang 65,97% dén 79,62%. Trong qua
trinh ché bién toi den, do am giim trong 30
ngay ché bién va ty 18 giam khac nhau déi véi
16i den dugc ché bién tir 10i trdng & chc ving,
dat tir 47,61% dén 49,89%. Do m gidm nhanh
nhét 1a & t6i nguyén liéu tréng ¢ Thai Binh sau
d6 dén Hai Phong, Bic Giang v Son La. Tuy
nhién khi xir ly théng k&, dp Am cua 16i den &
cac ving cé su khac nhau khong cé y nghia sau
30 ngay lén men.

3.2. Sy thay di mdt sé hogp chit va hoat tinh
chdng oxi hoa cita t8i nguyén ligu v (6i den

Trong qua trinh ché bién toi den, mot sb
hop chat héa hoc trong toi tuoi bién dbi thanh
mot s6 hop chit trung gian quan trong cia
phan (mg Maillard, lam thay d4i ham lugng
mot s6 hop chat ciing nhur hoat tinh chéng oxi
héa cia 16i tuoi. Két qua thay doi ham lugng
polyphenol tdng, flavonoid va hoat tinh chéng
oxi hoa & mét s viing dugc thé hién & bang 2.

S lidu bang 2 cho thy, t6i tréng & Son La
c6 ham luong polyphcnol trong 101 tuoi cao
nhat (16,72 mg/g), thap nhat la t6i trong Bic
Giang (10,21 mg/g). Sau qua trinh ché bién (6i
den, ham lugng polyphenol ca 16i trdng & cic
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ving ting Ién dang ké. Toi dugc trdng & Hai
Phong c6 ham lugng polyphenol ting 1én cao
nht, tang 3,9 1in so v&i ban dau, sy gia ting
ham lugng polyphenol thap nhét & toi Thai Binh
(chi ting 3 1An). Sy tang 1én vé ham lugng
polyphenol trong nghién ciru ndy tuong dong

véi nghién ciru cua Kim va cfng sy, cac dan
xuat acid hydroxycinnamic va cac thanh phin
acid phenolic khic duogc ting lén glp 5 lin
trong t4i den so véi toi tuoi. Su gia ting cua
acid phenolic ciing c6 thé lién quan dén su ting
tdng acid cia toi den (Kim et al., 1992).

Béng 2. S thay ddi mjt sé hep chit, hoat tinh chéng oxi héa ciia t6i trbng & mét sb ving
trong qui trinh ché bién t4i den

ea . . Toi tuei Téi den Ty 18
Chitieu Cong thire (0 ngay) (sau 30 ngay) u'mg/giém(lén)

Ham lugng Son La 16,72° 64,45" 139
polyphenol Hai Phong 13,00° 54,06° 14,2
(mg/g) Bic Giang 10,21° 39,30° 13,8
Théi Binh 12,77° 38,89° 13,0

LSDqgs 1,23 2,14
Ham lugng Son La 0,06 0,30° 15,0
flavonoid Hai Phong 0,05® 0,26° 15,0
(mg/e) Bic Giang 0,05 0,23° 14,5
Thai Binh 0,04° 0,24° 16,0

LSDys 0,014 0,017
Hoat tinh chong Son La 15.6" 82,16 153
oxi hoa (%) Hai Phong 13,7¢ 70,37° 15,1
Bic Giang 12,5¢ 57,494 14,6
Thai Binh 14,8° 66,34° 14,6

LSDo,0s 0,87 2,56

Trong cting mot cot cdac céng thiec c6 chi s6 mit khac nhau thi khac nhau co y nghia ¢ mirc dg tin cdy 95%,
(Trong cing mgt c¢ 4 yug 6 tin cay

Trong qué trinh ché bién toi, ham lugng
flavonoid cuia chc cong thirc déu ting 1én Ham
lugng flavonoid cia toi tuoi trdng & Son La dat
(0,06 mg/g) va sau 30 ngay ché bién ham luong
flavonoid tang 1én va dat cao nhét (0,30 mg/g),
gép 5 lan so v6i ham lugng flavonoid dau vao.
To1 Bic Giang va Thai Binh c6 ham lugng
flavonoid khéng cb su sar khac dang ké khi xir
1y thong ké tai thoi diém wruéce vi sau khi lén
men. Khi so sanh véi nghién ctu clia Sook Choi
va cong s (Choi et al., 2014) ¢6 sir twong dong
vé sy gia tang ham lugng flavonoid trong
nghién clu nay.

Sy thay ddi hoat tinh chdng oxy hoa ciia t6i
trong qué trinh ché bién da ting 1én dang ké.
Dién hinh nhét la toi Son La hoat tinh oxy héa
tang kha manh tir 15,6 - 82,16% va co phén
tram hoat tinh chéng oxy hoa cao nhét so véi
cac gibng 16i con lai. Hoat tinh chéng oxy hoa
clia t6i Hai Phong ciing tang kha cao tir 13,7 -
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70,37%. Theo Choi va cong sir (Choi et al.,
2008), ham luong polyphenol tang 1én 1am cai
thién hoat tinh chng oxy hoa cta 151 den. Tsai
va chng su (Tsai et al., 2005) da chimg minh
ring c6 mdi fuong quan cé y nghia (P < 0,05)
t6n tai giita hoat tinh chdng oxy héa va ham
lugng phenol tdng 6.
3.3. Panh gja chét luong cam quan cia téi
den

Chét lugng cdm quan ciing 1a mét yéu té
quan trong quyét dinh chét lugng cia toi den
khi dua ra thi tnrong c6 duge nguai tiéu ding
chap nhan hay khéng. Ddng théi no ciing quyét
dinh dén gia thanh cing nhu kha nang tiéu thy
cua san phém. Do do, aé hra chon mdot nguén
nguyén liéu thich hgp cho sin xudt chimg t6i
tién hanh danh gia chdt luong cam quan cua
cac san phém 161 den duoc san xuidt wr toi
nguyén li¢u trdng & cac vimg. K& qua thé hién
& bang 3.
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Bing 3. Két qua d4nh gia chit lugng cim quan ciia t5i den

cngase Mk Gy Dl
Toi den Som La 4, 42 4,5 4 16,715 Khé
Toi den Hai Phong 4,6 4,6 47 4,7 18,605 Tét
Toi den Bic Giang 4,5 43 43 4,1 17,350 Kha
Toi den Thai Binh 4,5 42 43 43 17,305 Khi
Hé sb trong lugng 1,0 0,95 0,85 12

S ligu tir bang 3 cho thiy, chat lugng t6i
den dugc ché bién tir t6i nguyén liéu & cac tinh
la ¢o sy khac biét 1o rét. Chi c6 toi den cbd
ngudn gbc tir Hai Phong dat logi tét, co chét
luomg ci to déu, vo ngoai tring déu mau, cic
nhanh toi doc, d& boc, cAu tric toi bén trong
déo, thit mau den sim, vi ngot hai chua, hwong
thom dic tnrag vai diém trung binh 18,6 diém.
Toi den Son La ¢6 chit lugng cam quan kém
nhit, mau sic vo ch bén ngodi khéng ddng
déu, ct nho, cic nhanh toi op, thit bén trong
kho, an vi ngot hoi chua (cam quan trung binh
16,7 diém).

4. KET LUAN

Toi tir 4 vang nguyén liéu duge danh gia so
sanh thanh phin dinh dudng cho thiy ca 4 loai
déu c6 thé ché bién dé 1o thanh t6i den. O méi
viing khac nhau, chit lugng toi twoi ciing nhu
s thay ddi chét lugng trong qué trinh ché bién
tdi den co sw khac biét. Toi den & Hai Phong
c6 ham lugng dudng téng, ham lugng protein,
ham lugng acid tdng sb dat cao nhit. Téi duoc
trdng Som La va Hai Phong truée va sau khi
ché bién déu c6 ham lugng polyphenol, ham
lrong flavonoid, hoat tinh chéng oxi héa cao
hom céc ving khac. Tuy nhién, chat luong cam
quan cua toi den Son La kém nhat khi so véi
céc tinh cdn lai, chét lugng cam quan cao nhit
12 t6i den Hai Phong.

Do vy, t6i trong & Haj Phong 12 ngudn
nguyén liéu cho chat lugng toi den thich hop
nhét trong 4 vung nguyén liéu nghién ciru.
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CHANGES IN QUALITY OF WHITE HAD GROWN AT THE NORTH
OF VIET NAM BLACK GARLIC FERMENTATION

Dao Van Minh', Le Tat Khuong?, Ta Thu Hang?, Doan Thi Bac'
R stinte of Regional Research and Development, Mimstry of Science and Technology

SUMMARY

This study aimed to evaluate the changes quality of garlic grown i different arcas in black garlic fermentation.
Fresh white garlic collected in 4 provinces of Son La, Hai Phong, Bac Giang, and Thai Binh were processed
and fermented under a controlled temperature of 70°C and moisture content of 80%. After 30 days of
fermentation, garlic had grown in different areas had with different variations, Black garhc is fermented from
garlic grown in Hai Phong with total sugar content, protein content and total acid content were highest. Garhic
had grown in Son La and Hai Phong has polyphenol content, flavonoid content, antioxidant activity was higher
in raw materials and black garlic compared to garlic grown in other regions. However, the scnsory quality of
Son La black garlic was the worst compared to the other provinces, the highest of sensory quality was the black
garlic in Hai Phong. Therefore, garlic had grown Hai Phong sources best garlic to ferment garlic black.
Keywords: Allium sativum L., black garlic, fermentation, sensory quality, white garlic.
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