
Cdng nghe sinh hgc & Gidng cay trdng 

Sir BIEN DOI THANH PHAN HOA SINH CUA TOI XUAT Xlf TlT MOT SO 
TINH MIEN BAG VIET NAM TRONG QUA TRINH CHE BIEN TOI DEN 

Dao Van Minh\ Le TSt Khuff^g^ Ta Thu Hling^ Doan Thi B^'* 
'•^•^'"Vien Nghien ciru vd Phdt triin Vdng - Bo Khoa hoc vd Cong nghe 

TOM TAT 
Nghien ciiu nay nh^m muc dich danh gia sir thay d6i ham luong cac hgp chit hoa sinh cua t6i dupe tr6ng a mgt 
s6 viing khac nhau trong qua trinh chk biSn toi den. Toi trdng tucd thu thap a 4 tinh Son La, Hai Phong, BJc 
Giang va Thai Binh dugc xii ly va ch^ biin theo quy trinh co kiem soat nhiet do 70''C va do am 80%. Sau thoi 
gian ch6 biin 30 ngay, toi dirge tr6ng tu cac vung nguyen lieu co su thay d6i khac nhau. Toi den dugc chS biSn 
tii toi trdng a Hai Phong co ham lugng duong tdng, ham lugng protein, ham lugng acid tong cao nhit, Toi 
dugc trSng 6 Son La va Hai Phong c6 ham lugng polyphenol, ham lugng flavonoid, hoat tinh chong oxi hoa 
cao hon o nguyen lieu va toi den thanh phSm khi so sanh vol toi trong a cac vung khac. Tuy nhien, chat luong 
cam quan cua toi den Son La kem nhit so voi cac tinh con lai, chat lugmg cam quan dat cao nhat la toi den a 
Hai Phong. Do vay, toi dugc trdng o Hai Phong la nguon toi thich hgp nhat de che bien toi den. 
Tir khoa: Allium sativum L., cam quan, l£n men, toi den, toi trang. 

1. DAT VAN DE 
Cay toi co ten khoa hpc la Allium sativum L., 

thupc hp hanh toi Alliaceae cung hp vol hanh ta, 
hanh tay, he, toi tay... bp Liliales. Cay toi co 
nguon goc a khu vuc Tmng A, den nay toi duac 
trong hau khap cac chau luc tren the gidi. Toi 
tuai chua khoang 63% nuoc, 28% carbohydrate 
(fructans), 2,3% hop chat organosulfiu, 2% 
protein (alliinase), 1,2% acid amin tu do 
(arginine), va 1,5% chat xa (Santhosa S.G, 
2013), ngoai ra toi tuai cung chiia nhieu y-
glutamylcysteines (Amagase et aL, 2001). 

Toi den dupe tao ra bai cac phan ung hoa 
hgc va sinh hoa xay ra trong qua trinh che biSn 
toi tuai nha su kiem soat nhiet dp va dp am. 
Khong CO chat phu gia hoac cac chat khac dupe 
su dung hoac them vao trong qua trinh chuySn 
doi toi tuai thanh toi den. Dac biet toi den co 
huang vi ngon, ngpt va khong gay ra mui kho 
chiu sau khi su dung. Qua trinh chuyen hoa nay 
da duac bao cao la do su pha huy mpt so hpp 
chat trong qua trinh xu ly nhiet (Fant et al., 
2012). Khi so sanh vai toi tuai, toi den khong 
giai phong miii vi manh do su giam ham lupng 
allicin, dupe chuyen thanh hop ch4t ch6ng oxy 
hoa nhu S-allyl cysteine (SAC), hop chat c6 
hoat tinh sinh hpc nhu alkaloid va cac hop chit 
flavonoid (Yuan et al., 2016). 

Mpt so nghien ciiu cho rang trong toi den 
chua nhieu thanh phan c6 kha nang ch6ng lai 
benh tat cao han so vai toi tuai, dac biet la 

polyphenol, flavonoid va mpt so chat trung 
gian cua phan iing Maillard (Choi et al, 2014). 
Han niia, hoat tinh chong oxy hoa cua toi thay 
doi giua cac viing trong toi (Vokk et al., 2014; 
Sato et al., 2006). 

d Viet Nam, san lupng toi hang nam rat Ion 
vai san pham toi noi tieng nhu toi Ly Son 
(Quang Ngai), Phii Yen (San La) va cac vung 
chuyen canh toi a cac tinh phia Bac nhu Thai 
Binh, Hai Phong, Bac Giang. Vai nguon 
nguyen lieu phong phii nhu vay dan den gia 
thanh toi re, khi san xuat toi den se nang cao 
gia tri thuang pham cua toi mang lai gia trj 
kinh te cho nguai nong dan. Tuy nhien, hi?n 
nay van chua co nghien ciiu nao danh gia chat 
lupng toi den dupe che bien tu toi nguyen Heu 
a cac viing khac nhau, do do chiing toi thuc 
hien danh gia su thay doi chkt luong ciia toi 
dupe trong a mpt so tinh a mien Bac Viet Nam 
trong qua trinh che bien toi den, giiip cho viec 
danh gia chat lupng ciing nhu chpn lira toi 
nguyen lieu thich hop de san xuat toi den. 
2. PHlTONG PHAP NGHIEN ClTU 
2.L Vatlifu 

Toi trang tuai dupe thu thap a 4 tinh Scm La 
(xa Gia Phii - Phii Yen), Hai Phong (xa Vinh 
Quang - Tien Lang), BIC Giang (xa Qu^ Nham 
- Tan Yen), Thai Binh (xa Thuy An - Thai 
Thuy). Cac mku toi duac lua chpn dong deu 
ve: nguyen cii, khong bi nam moc, khong mpc 
mam, sau benh, vo trang, tep chac... 
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2.2. Phirtrng phap nghiln cihi 
2.2.1. Phu-ffngphdp che bien toi den 

Thi nghiem dupe bo tri thanh 4 cong thuc. 
M6i cong thiic la toi dupe thu thap a 4 tinh 
khac nhau. Toi duac che bien trong 30 ngay 
theo quy trinh sau: 

Toi kho -> Xii ly ^ Che bien a dp am 
80%; nhiet dp 70°C ^ Lam kho toi den -^ San 
pham toi den. 

2.2.2. Phirffng phdp phdn tich cdc chi tieu 
- Xac dinh dp am nguyen lieu bang phuang 

phap say den trpng lupng khong d6i TCVN 
1867:2001; 

Xac dinh ham lupng duang tong theo 
TCVN: 5483-91; 

- Xac dinh ham luang protein theo phuang 
phap Bradford (Bradford, 1976); 

Xac dinh ham lupng acid tong so theo 
TCVN 5483-91; 

Xac dinh ham lupng polyphenol tong 
(TPC): TPC dupe xac dinh bang phuang phap 

- Xac dinh ham lupng flavonoid: Dupe xac 
dinh theo phuang phap phuang phap tao mau 
voi AICI3 trong moi truang kiem - trac quang 
(Marinova et aL, 2005); 

- Xac dinh hoat hoat tinh chong oxi hoa: 
dua tren phuang phap DPPH (Rufmo et al., 
2007a); 

Danh gia chat luong cam quan bang 
phuang phap cho diem theo TCVN 3215-79; 
2.2.3. Phirffng phdp xir ly so lifu: 

S6 lieu duoc xu ly bang phan mem Irristat 
4.0 va pham mem Excel. 
3 . KET QUA VA THAO LUAN 
3.1. Su thay doi mot so chi ti€u dinh difong 
cua toi nguyen lieu va toi den 

Chat lupng cua mpt san pham the hien bai 
ham lupng dinh duoTig, dac tinh hoa hpc, vat ly 
va hoa ly cua san pham do. Ham lupng cac 
chat dinh duang ciia toi dupe trong a mpt so 
viing va sau khi che bien toi den dupe trinh bay 
trong bang 1. 

Folin- Ciocalteu (Rumbaoa et al., 2009); 

Bang 1. Su thay doi mot so chi tieu dinh du&ng ciia toi trdng a m^t s6 viing khac nhau 
trong qu^ trinh che bien toi den 

C6ng thuc 
Toi tuoi 
(0 ngiky) 

^ . . J So lan tang/giam 
TOI den . . . ^%x 

. - . , , SO vol ban dau 
(sau 30 ngay) .,1 , 
^ ^ ^' (lan) 

Ham luong 
duong tong 
(mg/g) 

Ham lugng 
protein (mg/g) 

Ham lugfng acid 
tong so (%) 

Do am (%) 

Son La 
Hai Phong 
Bac Giang 
Thai Binh 
LSDo.os 
Son La 
Hai Phong 
Bac Giang 
Thai Binh 
LSDoos 
Son La 
Hai Phong 
BSc Giang 
Thai Binh 
LSDo.os 
Son La 
Hai Phong 
Biic Giang 
Thai Binh 
LSDoos 

44,27° 
33,62"' 
96,47" 
59,56' 
10,64 
9,35' 
13,01'' 
16,21' 
13,91" 
2,23 
0,36° 
0,48" 
0,42'' 
0,3'' 
0,03 

79,62" 
69,55' 
75,85" 
65,97' 
5,78 

112,18° 
263,53" 
120,23° 
186,18' 
12,42 
30,56° 
79,89* 
33,68° 
41,75' 
3,87 
1,09° 
1,34' 
0,98"' 
1,22' 
0,08 

45,89" 
44,02" 
43,61" 
42,04' 
3,25 

T2,5 
T7,8 
Tl,2 
T3,l 

T3,3 
r6,i 
T2,l 
T3,0 

T3,0 
T2,8 
T2,3 
H I 

i4,2 
i3,7 
i4,2 
i3,6 

(Trong ciing mdt cot cdc cdng thdc cd chi sd mu khdc nhau thi khdc nhau cd y nghia d mdc do tin cdy 
95%). 
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Tix so lieu bang 1 cho thay, ham lupng 
duang tong so ciia toi tuoi thu tai tinh Bac 
Giang dat cao nh4t (96,47 mg/g), th4p nhit la 
toi tuoi thu tai tinh Hal Phong (33,62 mg/g). 
Sau 30 ngay che bien toi den, ham luong 
duang tong so cua toi tuai co xu huong tang 
len, miic dp tang khac nhau o cac vung trong 
toi. Toi dupe thu tai tinh Hai Phong co xu 
huang tang cao nhat, tang 7,8 lan so mau toi 
tuoi ban dau, tang it nhat la a tdi dupe thu tai 
tinh Bac Giang, chi tang 1,2 lan so voi toi tuoi 
ban dau. Trong qua trinh che bien tdi den 
polysaccharide trong toi tuoi bi thiiy phan tao 
thanh cac monosaccharides hoac 
oligosaccharides, mat khac nhiing loai duong 
trong toi den co the bi tieu hao trong phan iing 
Maillard (Zhang et al., 2015). Khi kigm soat 
toi che bien a nhiet dp khoang 70°C, thi qua 
trinh tao thanh duang nhanh hon toe dp tieu 
hao trong phan iing Maillard va a nhiet dp nay 
qua trinh che bien ciing tao ra mpt san pham 
toi den chat lupng tot han (Zhang et al., 2015). 

Ham lupng protein trong toi tuoi la quan 
trpng bai vi no dupe sii dung nhu mpt thanh 
phan ciia phan iing Maillard xay ra trong qua 
trinh bien doi de tao thanh toi den. So lieu a 
bang 1 cho thay, ham lupng protein cua toi 
nguyen lieu rat khac nhau theo tiing viing. 
Ham lupng protein cua toi tuoi cao nhat la a 
tinh Bac Giang (16,21 mg/g), thap nhat la a 
tinh San La (9,35 mg/g). Ham luong protem 
cua toi trong 6 tinh Hai Phong va BSc Giang 
khong CO su khac nhau dang ke khi xii ly thdng 
ke. Sau khi len men, ham lupng protein cua toi 
CO su tang len va cung thay ddi theo cac viing 
nguyen lieu, Ham lupng protein ciia loi trong 
tai tinh Hai Phong tang nhanh va dat gia tri cao 
nhit (dat 79,89 mg/kg). Cac sic t6 melanoidin, 
dupe hinh thanh trong phan iing Maillard, co 
the lien quan den qua trinh raxemic hoa cac 
acid amin (Kim et aL, 2008). Voi gia thuyet la 
phan ling Maillard co the sii dung cac acid 
amin va protein ciia toi den thdp hon miic sir 
dung trong toi tuoi. 

Voi acid tong s6, ham lupng toi tr6ng a Hai 
Phong CO ham lupng cao nhit, va thip nhit la 

toi trong a Son La. Sau 30 ngay che bien toi 
den, ham luong acid tong so ciia toi trong a cac 
viing CO ciing tang len, tang manh nhat la toi 
trdng o Thai Binh (tang 4,1 lin), tuy nhien ham 
luang acid tong so cua tdi den Hai Phong van 
dat gia tri cao nhat (1,34%). Su tang len v6 
ham lupng acid tong so tuang tu nhu cac 
nghien cuu Liang (Liang et al., 2015), Zhang 
(Zhang et al., 2015). Nguyen nhan do su hinh 
thanh cac acid cacboxylic trong qua trinh oxy 
hoa cua nhom aldehyde trong aldohexose, cac 
hpp chit acid va cac acid amin ca ban giam 
bang each ket hop vai duang trong qua hinh 
chg bign lam giam pH trong phan iing nau hoa 
hay tang ham lupng acid tong so. Ben canh do, 
viec giam gia tri pH khong chi gop phan lam 
tang kha nang bao quan ciia toi den ma con tao 
ra mui vi chua cua toi den. 

Dp am la mpt trong nhihig yeu to anh hudng 
den phan iing hoa nau cua toi khi che bien (Kim 
et al., 1992). Dp am ciia toi tuai d 4 tinh dao 
dpng khoang 65,97% den 79,62%. Trong qua 
hinh che bien toi den, dp am giam trong 30 
ngay che bien va ty le giam khac nhau doi voi 
toi den dupe che bien tir toi trong a cac viing, 
dat hi 47,61% dSn 49,89%. Dp im giam nhanh 
nhat la d tdi nguyen lieu trdng d Thai Binh sau 
do den Hai Phdng, Bac Giang va Son La. Tuy 
nhien khi xii ly thong ke, dp am cua toi den d 
cac vung co su khac nhau khdng co y nghia sau 
30 ngay len men. 

3.2. Su thay doi mot so hop chat va hoat tinh 
chdng oxi hda ciia tdi nguyen lieu va tdi den 

Trong qua trinh che bign toi den, mpt so 
hop chat hoa hpc trong tdi tuai bien ddi thanh 
mpt sd hpp chat trung gian quan trpng cua 
phan ling Maillard, lam thay doi ham luong 
mpt sd hpp chat ciing nhu hoat tinh chong oxi 
hda ciia toi tuoi. Kgt qua thay ddi ham luong 
polyphenol tong, flavonoid va hoat tinh chdng 
oxi hda d mpt so viing dupe the hien d bang 2. 

So lieu bang 2 cho thiy, toi ttdng d San La 
CO ham lupng polyphenol trong tdi tuai cao 
nhit (16,72 mg/g), thip nhit la tdi frdng Bac 
Giang (10,21 mg/g). Sau qua trinh chg bign toi 
den, ham luang polyphenol ciia tdi trong d cac 
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vung tang len dang ke. Tdi dupe trdng d Hai 
Phdng cd ham lupng polyphenol tang len cao 
nhat, tang 3,9 ISn so vdi ban dau, su gia tang 
ham lupng polyphenol thip nhit d tdi Thai Binh 
(chi tang 3 lan). Su tang len ve ham lupmg 
polyphenol trong nghign ciiu nay tuong ddng 

vdi nghien ciiu cua Kim va cdng su, cac dan 

xuat acid hydroxycinnamic va cac thanh phan 

acid phenolic khac duoc tang len gap 5 lan 

trong tdi den so vdi toi tuai. Su gia tang cua 

acid phenolic cung cd the lidn quan den su tang 

tdng acid cua tdi den (Kim et aL, 1992). 

Bang 2. Sir thay doi m^t s6 hup chat, hoat tinh chong oxi hoa ciia toi trong d mot s6 viing 
trong qu^ trinh che bien toi den 

Chi tieu 

Ham luong 
polyphenol 
(mg/g) 

Ham luong 
flavonoid 
(mg/g) 

Hoat tinh chong 
oxi h6a(%) 

Cong thu-c 

Scm La 
Hai Phong 
Bac Giang 
Thai Binh 

LSDo.os 
Son La 
Hai Phong 
Bac Giang 
Thai Binh 
LSD0.0S 

Son La 
Hai Phong 
Bac Giang 
Thai Binh 

LSD005 

Toi tuwi 
(0 ngay) 

16,72" 
13,00' 
10,21° 
12,77' 
1,23 
0,06" 
0,05" 
0,05"' 
0,04' 
0,014 
15,6" 
13,7° 
12,5" 
14,8' 
0,87 

Toi den 
(sau 30 ngay) 

64,45" 
54,06' 
39,30° 
38,89° 
2,14 
0,30' 
0,26' 
0,23° 
0,24° 
0,017 
82,16" 
70,37' 
57,49" 
66,34° 
2,56 

Tyle 
tang/giam(lan) 

t3,9 
t4,2 
T3,8 
T3,0 

t5,0 
t5,0 
t4,5 
t6,0 

t5,3 

ts.i 
t4,6 
t4,6 

(Trong cung mdt cot cdc cdng thuc co chi so md khdc nhau thi khdc nhau coy nghia a muc do tin cdy 95%) 

Trong qua trinh che bign tdi, ham lupng 
flavonoid ciia cac cdng thiic deu tang len Ham 
lupng flavonoid cua tdi tuai trdng d Son La dat 
(0,06 mg/g) va sau 30 ngay chg bien ham lupng 
flavonoid tang len va dat cao nhat (0,30 mg/g), 
gip 5 lin so vdi ham luang flavonoid dau vao. 
Tdi Bac Giang va Thai Binh cd ham lupng 
flavonoid khdng cd su sai khac dang kg khi xu 
ly thdng ke tai thdi digm trudc va sau khi len 
men. Khi so sanh vdi nghign ciiu ciia Sook Choi 
va cdng su (Choi et al., 2014) cd su tuong ddng 
vg su gia tang ham lupng flavonoid trong 
nghien ciiu nay. 

Su thay ddi hoat tinh chong oxy hda ciia tdi 
trong qua ttinh chg bien da tang len dang ke. 
Dign hinh nhit la tdi San La hoat tinh oxy hda 
tang kha manh tir 15,6 - 82,16% va cd phan 
tram hoat tinh chdng oxy hoa cao nhat so vdi 
cac gidng tdi cdn lai. Hoat tinh chdng oxy hda 
cua tdi Hai Phdng ciing tang kha cao tir 13,7 -

70,37%. Theo Choi va cpng su (Choi et al., 
2008), ham lupng polyphenol tang len lam cai 
thien hoat tinh chdng oxy hda cua tdi den. Tsai 
va cpng su (Tsai et al., 2005) da chiing minh 
rang cd moi tuang quan c6 y nghTa (P < 0,05) 
ton tai giiia hoat tinh chdng oxy hda va ham 
luong phenol tdng sd. 

3.3. Danh gia chat iuung cam quan cua toi 
den 

Chat lupng cam quan ciing la mpt yeu td 
quan trpng quyet dinh chat lupng cua tdi den 
khi dua ra thi truoTig cd dupe ngudi tieu dung 
chap nhan hay khong. Ddng thdi nd ciing quydt 
dinh dgn gia thanh cijng nhu kha nang tigu thu 
cua san pham. Do dd, de lira chpn mpt ngudn 
nguyen lieu thich hpp cho san xuit chiing tdi 
tien hanh danh gia chat lupng cam quan cua 
cac san pham tdi den dupe san xuat tir tdi 
nguyen lieu ttdng d cac vung. Ket qua th6 hien 
d bang 3. 
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Bang 3. Kgt qua danh gia chat luffng cam quan cua toi den 

Cong thirc 
Man s^c Cau true 

b£n ngoai ben trong 
Miii 

Diem trung binh co Xep 

h@ s6 trong lugng lo^i 

Tdi denScntiLa 4,1 

Tdi den Hai Phong 4,6 

Tdi den Bac Giang 4,5 

Tdi den Thai Binh 4,5 

He s6 trpng lugng 1,0 

4,2 

4,6 

4,3 

4,2 

0,95 

4,5 

4,7 

4,3 

4,3 

0,85 

4 

4,7 

4,1 

4,3 

1,2 

16,715 

18,605 

17,350 

17,305 

Kha 

T6t 

Kha 

Kha 

So lieu tu bang 3 cho thay, chat lupng tdi 

den dupe che bign tir tdi nguygn lieu d cac tinh 

la c6 su khac biet ro reL Chi cd tdi den cd 

nguon goc tir Hai Phdng dat loai tdt, cd chat 

luong cu to deu, vd ngoai trang dgu mau, cac 

rihanh tdi ddc, dg bdc, cau true tdi bgn trong 

deo, thit mau den sam, vi ngpt hai chua, huong 

tham dac trung vdi diem trung binh 18,6 diem. 

Tdi den San La cd chat lupng cam quan kem 

nhat, mau sac vd cu bgn ngoai khdng ddng 

deu, cu nhd, cac nhanh tdi dp, thjt ben trong 

khd, an vi ngpt hoi chua (cam quan trung binh 

16,7 digm). 

4. KET LUAN 

Toi tir 4 viing nguyen lieu dupe danh gia so 

sanh thanh phan dinh duang cho thay ca 4 loai 

dgu CO thg che bien de tao thanh tdi den. CJ moi 

vung khac nhau, chat luong tdi tuai cung nhu 

su thay ddi chat lupng trong qua ttinh chg bign 

tdi den c6 su khac biet. Tdi den d Hai Phdng 

cd ham lupng duong tong, ham lupng protein, 

ham lupng acid tdng sd dat cao nhit. Toi duoc 

ttong Son La va Hai Phdng trudc va sau khi 

chg bien deu co ham lupng polyphenol, ham 

lupng flavonoid, hoat tinh chdng oxi hda cao 

hon cac vung khac. Tuy nhien, chit luong cam 

quan cua toi den San La kem nhit khi so vdi 

cac tinh cdn lai, chat lupng cam quan cao nhit 

la tdi den Hai Phdng. 

Do vay, tdi trdng d Hai Phdng la ngudn 

nguygn lieu cho chat luang tdi den thich hpp 

nhat trong 4 viing nguyen lieu nghign ciiu. 
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CHANGES IN QUALITY OF WHITE HAD GROWN AT THE NORTH 
OF VIET NAM BLACK GARLIC FERMENTATION 

D a o V a n M i n h \ L e T a t K h u o n g ^ T a T h u H a n g ^ D o a n T h i Bac"* 

''^'^'^Institute of Regional Research and Development, Ministry of Science and Technology 

S U M M A R Y 
This study aimed to evaluate the changes quality of garlic grown m different areas 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 garlic is fermented from 
garlic grown in Hai Phong with total sugar content, protein content and total acid content were highest. Garlic 
had growTi 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 sensory quality of 
Son La black garlic was the worst compared to the other provinces, the highest of sensory quahty 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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