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Nghién ciru su bién doi mot so chi tiéu hoa ly va hoa sinh
cuia toi trong qua trinh lén men toi den
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Tém tit:

To6i den dwoc tao ra béi cac phan éng hoa sinh xay ra trong qua trinh ché bién téi twoi nho sy kiém soat nhiét do va
dd 4m. Muc dich ciia nghién ciru nay nhim danh gia sw bién déi dic tinh Iy hoa ciia mdt sé gidng t6i trong qua trinh
1én men toi den. Téi dung trong nghién ciru bao gom 4 miu: t6i mot nhanh Hai Dwong, t6i nhiéu nhanh Trung Qudc,
Hii Dwong va Ly Son dugc xir Iy, ché bién theo quy trinh c6 kiém soat nhiét do (85-90°C) va do am (80-90%). Nhiing
bién déi cia mot so chi tleu hoa ly va hoa sinh trong qua trinh lén men nhw do 4m, mau sic, ham lugng dlm’ng khir,
polyphenol tong sb, axit tong sb, chi sb chong o0xy hoa va hoat lyc enzym alliinase dwgc danh gia ¢ 4 mau téi. Két qua
cho théy, t6i mdt nhanh Hai Dwong la ngudn nguyén li¢u sin xuit toi den thich hgp nhét trong 4 nguyén li¢u nghién ciru.

Tir khoa: 1én men, toi, toi den.
Chi sé phén logi: 2.10
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Toi (Allium sativum L.) thugc ho hanh Alliaceac, 1a mot loai
rau gia vi ¢6 gia tri sir dung va gi tri sinh hoc cao. Toi co nguon
gdc tir Trung A va duoc trong hau khap cac chau luc trén thé gidi.
Toi tuoi chtra khoang 63% nudc, 28% carbohydrate, 2,3% hop
chét sulfit hiru co, 2% protein, 1,2% axit amin tu do va 1,5% chat
xo0 [1, 2].

Toi den dugc tao ra boi cac phan mg hoa sinh xay ra trong qua
trinh ché bién t6i troi nho sy kiém soat nhiét do va d6 4m. Khong
co chat phy gia hodc cac chit khac dugc sir dung hay thém vao
trong qué trinh chuyén hoa toi tuoi thanh toi den. Dic biét, toi den
c6 huong vi ngon, ngot va khong gdy ra mui kho chiu sau khi st
dung. Qud trinh chuyen héa nay dugc bao cdo 1a do sy pha hiy mot
s6 hop chét nhu cht tao mii hing va vi cay ndng trong qué trinh
xtr Iy nhiét, dién hinh 13 allicin va S-allyl-cysteine [3]. Ly do toi
den khong con mui vi hang nhu toi twoi 1a do sy giam ham luong
allicin, dugc chuyén thanh hop chit chong 6xy hoa nhu S-allyl-
cysteine - hop chét c6 hoat tinh sinh hoc nhu alkaloid va céc hop
chat flavonoid [4].

Mot sb nghién ctru cho rang, trong toi den chira nhidu thanh
ph?m c6 kha nang chéng bénh cao hon so voi toi tuoi, dac biét
1a polyphenol, flavonoid va mot s6 chét trung gian cua phan tmg
Maillard [5]. Hon nita, hoat tinh chdng dxy hoa cia toi thay doi
giiita cac viing trong toi [6].

O Viét Nam, san luong toi hang nam kha 16n véi san phim nbi
tiéng nhu toi Ly Son (Quang Ngii), Phu Yén (Son La) va céc ving
chuyén canh toi ¢ céc tinh/thanh phd phia Bic nhu Thai Binh, Hai
Phong, Bic Giang va Hai Duong. Toi den dugc ché bién tir toi
mét nhanh Ly Son cho chét lwgng tot hon cac giéng khac boi ham

“Tac gia lién h¢: Email: hanh.nguyenthi@hust.edu.vn

KHOA
&CONGHI\?GCI:-IE

65(3) 3.2023

lugng polyphenol, flavonoid va hoat tinh chéng 6xy hod cao vugt
troi. Tuy nhién, toi mot nhanh Ly Son rit hiém va san lugng thap
nén gia thanh sén phém khé cao. Dé giam gia thanh san phém gilp
nhiéu déi tuong c¢6 thé str dung duoc va ning cao gia tri cla céc
giong toi khac, can tién hanh nghién ctru ché bién toi den tir nhidu
mau t6i khic nhau. V6i ngudn nguyén liéu phong phu nhu vy
gitip gi4 thanh toi den ré, ning cao gia tri thuong phdm va tang thu
nhép cho ngudi néng dan trong toi. Hién nay, ¢ Viét Nam van chua
c6 nghién ciru ndo danh gia chat luong toi den dugc ché bién tir toi
nguyén li¢u ¢ cac vung khac nhau, do d6 chung toi thuc hién danh
gi4 su thay doi chat luong cta toi trong qué trinh ché bién toi den,
gitip cho viéc danh gi4 chat lugng ciing nhu chon lua toi nguyén
ligu thich hop dé san xuét toi den.

Nguyén liéu va phuong phap nghién ciiu
Nguyén liéu

Nguyén liéu str dung trong nghién ciru gdm 4 mau toi: toi mot
nhanh Hai Duong (M1), t6i nhiéu nhanh Trung Qudc (M2), Hai
Duong (M3) va Ly Son (M4). Tai thoi diém thu hoach, t6i ¢6 thoi
gian sinh truong 120-130 ngay, dong thoi cu toi da tich tu mot
luong céc chit dinh dudng, chit tao mui, vi va chat mang hoat
tinh sinh hoc dén mot ham luong t6i da. Nguyén lidu toi khi thu
mua di dugc cit bo ré, than, chiu dai tir cu dén than khoang 8-10
cm, 1am kho dén d6 am 60-70% va b6 thanh chim. Thoi gian bd
trf thi nghiém trong vong 24 gio sau khi van chuyén vé phong thi
nghiém.

Phwong phdp bé tri thi nghiém

Toi dugc tuyén chon, loai bo nhiing cu bi sau, dap, thdi hong,
sau do dua vao thiet bi 1én men dugc cai dit nhiét do 85-90°C trong
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Abstract:

Black garlic is produced by biochemical reactions that
occur during the processing of fresh garlic by controlling
temperature and humidity. This study aims to determine
the changes in the physicochemical properties of various
garlic cultivars during the fermentation of black garlic. In
this study, four garlic samples from various regions were
collected: Hai Duong’s monobulb garlic, China’s hardneck
garlic, Hai Duong’s hardneck garlic, Ly Son’s hardneck
garlic were placed under control procedure at a temperature
of 85-90°C and relative humidity of 80-90%. The samples
were observed and examined with their changes in humidity,
colours, reducing sugars contents, total polyphenol, total
acid, antioxidant index, and alliinase activity throughout the
fermentation process. Research results have shown that Hai
Duong’s monobulb garlic is the most suitable material for
black garlic production among the four materials.

Keywords: black garlic, fermentation, garlic.
Classification number: 2.10

vong 2 ngay, tiép dén ha nhiét o xudng 85°C va duy tri nhiét do
ndy trong sudt qué trinh 1én men. PO 4m twong dbi ciia moi trudng
1én men dugc duy tri 80-90% bang cach bo sung nudc sach vao
déay cua thiét bi 1én men. Sau mdi 24 gi 1én men t6i s& dugc phun
thém am v6i luong 50 ml nudce sach/kg tdi, qué trinh b6 sung 4m
duoc dimg lai trude thoi diém két thic 1én
men 5-7 ngdy. Thoi gian 1én men toi da 60
ngay tuy thudc kich thudc, dac tinh cu toi.
Tién hanh danh gia cac chi tiéu chat
lugng trong qua trinh bao quan 5-7 ngay
1 1an. Céc chi tidu chét lugng dugc danh
gia gém: d6 4m, do cung, mau sic, ham
lugng duong khu, axit tong s6, ham luong
polyphenol tong so, kha ning chong oxy
hoa, hoat Iyc enzym alliinase. Khéi luong
2 kg toi/mau, tién hanh 1&n men dong thoi
4 méu trong thiét bj 1én men. M&i mau lip
lai 3 lan.
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_ Thiét bj 1én men ky hiéu J-RHC1-B (Han Qudc) ¢6 kha ning
diéu chinh d am 38-95%, nhiét do -20-150°C, cong suat 30 kg toi
nguyén li¢u/mé.

Phwong phdp phan tich

Xac dinh d¢ am nguyén liéu bang phuong phap siy dén khéi
lwong khong doi theo TCVN 6120:2018.

Xac dinh d§ ctmg thit cu biang may do ciu tric thuc phim
TA-XT plus, str dung dau do duong kinh 8 mm, khoang cach dam
xuyén 1a 0,5 cm, don vi kg/cm*

Xéc dinh mau sic vo cu (L, a, b) bang may do mau ColorLite
sph860/sph900 ctia Durc.

Xac dinh ham lugng duong khu theo phuong phap Graxianop.

Xac dinh ham lugng polyphenol tong sd bang phuong phap do
mau dung thuoc thir folin theo TCVN 9745-1:2013.

Xéc dinh ham lwong axit tong s6 theo TCVN 4589-88.

Hoat tinh chong oxy hoa dugc xéc dinh bang phan tmg voi
2,2-Diphenyl-1-picrylhydrazyl (DPPH) theo TCVN 11939:2017.

Xac dinh hoat lyc enzym alliinase theo phuong phap cua

S. Schwimmer va W.J. Weston (1961) [7] thong qua vi¢c phan tich
ham lugng pyruvate tao thanh. Mot dO’q Vi hoat do cua alliinase
dugc xac dinh 1a lugng enzym can thict dé giai phong 1 umol
pyruvate trong 1 phut [7].

Phwong php xit Iy 56 liéu

Két qué thi nghiém dugc phan tich ANOVA va kiém dinh LSD
(5%) bang phan mém thong ké SAS 610.
Két qua va ban luan

Bién doi mt sé chi tiéu vt Iy ciia téi trong qud trinh Ién men
_ Trong qua trinh 1én men, mot s6 chi tiéu vat 1y cua toi nhu do
am va mau sac thay doi 10 rét. Két qua dugc minh hoa ¢ hinh 1.

Bé am

Day 1a yéu t6 anh huong phan Gng hod nau cua toi trong
qua trinh 1én men, dién hinh la phan Ung Maillard va 6xy hoa
polyphenol. N6 1& moi truong cho cdc phan ing hoa sinh dién ra,
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Hinh 1. Bién d6i mét sé chi tiéu vat Iy cta toi trong qua trinh 1én men. (A) D am; (B)
Mau séc. M1: ti m6t nhanh Hai Dwong; M2: t3i nhiéu nhanh Trung Quéc; M3: téi nhiéu
nhanh Hai Duong; M4: téi nhiéu nhanh Ly Son.



nhu phan ing thuy phan, phan giai tinh bot thanh dudng hay phan
ung enzym chuyén héa cac hop chat luu huynh trong toi. Lén men
trong diéu kién thiéu am s& khién toi thanh pham bi kho, dang,
trong khi néu 4m qua cao lai cho toi mém, d& nat. Do vy, duy tri
6n dinh 4m trong qué trinh 1én men, dac biét trong giai doan dau 1a
can thiét dé dam bao cho chit luvong thanh pham tt [4].

Do 4m ciia ca 4 miu i trong 24-30 ngay dau cia qué trinh
1én men dao dong khong nhiéu, c6 thé coi 1a kha on dinh trong
timg miu mot phan nho cong doan phun bi 4m va sy phan phdi
ddng déu 4m trong thiét bi 1én men. Riéng M1, d6 4m ban dau co
giam manh hon cac mau khac. Diéu nay c6 thé do dic tinh cau trac
riéng biét ciia toi mot nhanh Hai Duong. O mot s thoi diém ciia
qué trinh 1én men, d6 4m c6 chidu hudng tang trude khi giam, didu
ndy do tinh bot va cac hop chét cao phan tir ¢6 kha ning hit va
giilt nude. Céc ngy 1én men tiép theo khi khong c6 sw phun 4m bo
sung (giai doan 2, 1én men 6n dinh cau tric) thi ¢ 4m nhin chung
¢6 xu hudng giam dén ngay 1én men thir 41. Hién tuong gidm
d6 4m & cac mau co thé 1a do sy giam ham lugng cua céc thanh
phan giit am nhu tinh bot do qué trinh 1én men chuyén hoa tao
thanh céc san pham khac c6 kha nang giir am kém hon. Ham luong
nudc trong toi ¢6 hién tugng bay hoi khi do am trong thiét bj lén
men gidm va chua dugc phun 4m bu lai. Tuy nhién, xu huéng cia
nguoi tiéu dung 14 wa thich céc san pham toi den thanh pham cudi
¢6 do chic, déo. Hon nita, d6 4m
cao s€ lam cho nguyén li¢u kho
bao quan, thoi han bao quan va
st dung ngin, do vdy nén dimg
b6 sung dm luc 5-7 ngay trudc
khi két thuc 1én men hodc ¢6 thé
tién hanh qué trinh sdy sau khi
16n men dé giam do 4m cua san
pham dén gia tri mong mudn,
cho cht lwgng cim quan thanh
phérn tot va tao diéu kién cho
bao quan. PO am cia cac miu

(A}

Ham horgtnged i g ke (%a)

toi khi két thuc qua trinh lén Thasi gian {nga)

men thuong dat 30-35%.
Mau sdic

Su chuyén mau tir tring 6 toi
nguyén liéu sang den hoan toan & toi khi két thic qua trinh 1én men
1a két qua cua nhidu phan Gng hoa sinh nhu Maillard, phan g
¢d s xic tac cia enzym PPO va POD. Sy bién mau cua cac mau
ti trong qua trinh 1én men ¢ xu huéng chung 1a chuyén tir tring
& toi nguyén lidu qua vang, nau, nau do, ndu den va cudi cing la
den tuyén ¢ san pham cudi cing. Bién d6i mau sic dugc quan sat
thdy & ca 4 mau toi. Su thay doi & miu toi M1 va M2 trong qué
trinh 1én men ¢6 sy trong dong voi nhau theo xu hudng giam dan
trong qua trinh 1én men, ddc biét gid tri nay c6 sy thay d6i nhiéu
nhét vao ngay thir 5,23 va 41 cuia qua trinh 1én men. Trong khi do,
sy bién d01 mau sic cua mau toi M3 va M4 ¢6 sy tvong dong véi
nhau, tri s6 nay c6 xu hudng giam manh trong khoang 5-11 ngay
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cua qua trinh 1én men, sau do tang nhe ¢ khoang 11-17 ngay 1én
men, nhig ngay 1&n men tiép theo, tri s6 ndy c6 xu hudng giam
dan. Didu d6 cho thy, trong qué trinh 1én men ngoai tic dung cua
phén ung Maillard thi phdn tng cua enzym POD va PPO ciing c6
anh huong dén sy bién mau. Tuy nhién, riéng miu toi M3 lai ¢6 xu
hudng giam sau 5 ngay 1én men, sau d6 tang 1én vao ngay thur 11
va tir d6 co xu hudng giam dan trong sudt qué trinh 1én men. Mau
M1 va M3 cho thfiy su bién mau nhanh hon, nhan 10 so véi 2 mu
M2 va M4 ¢ ngay tha 23 cua qua trinh 1én men.

Bien doi mgt so chi tiéu hod hoc ciia toi trong qud trinh lén
men

Duong khir

Trong diéu kién nhiét do cao (85-90°C) va kéo dai clia qua
trinh 1én men toi den, duong khur tao thanh tham gia phdn Ung
Maillard tao mau va huong vi déc trung cho san pham. Ham luong
dudng khir trong san pham cudi ciing anh hudng true tlep dén cam
nhn vi ngot, n6 két hop voi ham luong axit tong s0 va nhiing
thanh phan khéc tao nén do hai hoa cho san phdm toi den thanh
pham. Theo ddi qua trinh hinh thanh dudng khir trong qué trinh 1én
men san xuét toi den ciing dugc tién hanh dinh ky dong thoi voi
céc chi tiéu khac. Két qua phan tich sy bién doi dwong khir trong
qué trinh 1én men duogc thé hién trén do thi hinh 2A.

s (B

8 (pf100g)

Ham lirgrng st 18ng -

Tl gian [ngay)

Hinh 2. Bién d6i mét s6 chi tiéu hoa hoc cua téi trong qua trinh 1én men. (A) Buong khiv; (B)
Axit tbng sb. M1: t6i mét nhanh Hai Dwong; M2: téi nhiéu nhanh Trung Quéc; M3: téi nhidu nhanh Hai
Duwong; M4: téi nhidu nhanh Ly Son.

Trong qua trinh ché bién toi den, polysaccharide trong
toi tuoi bi thuy phén tao thanh cdc monosaccharides hodc
oligosaccharides, mat khac nhimg loai duong trong toi den c6 thé
bi tiéu hao trong phan tmg Maillard. Khi kiém soat toi ché bién ¢
nhiét d6 khoang 70°C, qué trinh tao thanh duong nhanh hon toc
d¢ tiéu hao trong phan tmg Maillard va ¢ nhiét d§ nay, qua trinh
ché bién ciing tao ra mot san pham toi den chat luong tot hon [3].

Do thi hinh 2A cho thay, ham luong dudng khir cua tit ca cac
mau t6i nghién ctru trong qua trinh 1én men déu co xu hudng ting
dan theo thoi gian 1én men. Toc do tang luong dwong khir cia ca
4 miu tang cham trong khoang 17 ngay dau ctia qua trinh 1én men
toi den. Ngay thir 24-30 ctia qua trinh 1én men cho thy téc do ham
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luong duong khir ting manh, dac biét ¢ mau toi M1 va M3, diéu
ndy ciing ty 1¢ vi sy bién doi mau ciia cic miu toi 1én men, ham
luong dwong khir cang 16n cho mau sic miu toi cang dam. Dicu
nay cho thay, nhimg bién di sinh hoa ctia toi trong giai doan nay
dién ra rit manh liét.

Cudi qué trinh 1én men, ham lugng duong khir cua cac n}ﬁu toi
khong c6 sy chénh léch nhiéq, dao dong 20,46-32,65%. Mau M3
cho ham lugng dudng cao nhat (32,65%).

Sy tang 1én vé ham luong duong khir va giam di cua ham luong
tinh bot trong nghién ctru thu duge 1a twong dong vadi cac nghién
ctru trude do cua X. Lu va cs (2018) [3], H. Yuan va cs (2018) [4].

bPuong khir dugc sinh ra dudi
nhiét d6 cao (85°C) va kéo dai
dd tao diéu kién cho phan tmg
Maillard xay ra va két qua cua
sy két hop gitta duong khir voi
céc axit amin tao mau sdc, huong
vi ddc trung cho san pham, dong
thoi gidi thich cho vi¢e gidm ham
lugng dudng khir & mot sb thoi
diém trong qué trinh 1én men. Ham
lugng duong khir nhin chung dén
cudi qua trinh van cao hon nhiéu so
voi ham lugng duong khir trong tdi
nguyén liéu (ting khoang 10 lan),
lam cho san pham toi den ¢6 vi
ngot dé chiu va mau den dic trung.

(A}

i

Ham lhweeng polyphenol téng 50 (mgig)

Axit t(fng 50

Trong 30 ngdy dau cua qua trinh 1én men, ca 4 mau toi
cho thdy sy ting 1én vé ‘ham luong axit tong so (hinh 2B). béc
biét, luong axit tong sb co sy gia ting dot bién & giai doan
24-30 ngdy cua qua trinh 1én men. Chi trong khoang 7 ngay lugng
axit tong so ctia phan 16n cac mau toi tang 2-2,5 lan. Piéu nay khing
dinh, giai doan 24-30 ngay cua qua trinh 1én men cac phan tng hoa
sinh trong toi nguyén lidu dién ra manh mé (ciing giéng nhw dudng
khir), boi vi axit pyruvic chinh la san phim sinh ra clia qué trinh
chuyén hoa cac hop chat sulphit hitu co (thudng thong qua luong

pyruvate tao thanh). Do vy, c6 thé khang dinh ddy ciing chinh la qua
trinh chuyén héa manh mé& céc hop chét sulphit hiru co trong t6i [8].

Céc ngay tiép theo ciia qua trinh 1én men cho thdy, sy bién dbi
cua cac mau khong con theo cung mot xu hudng. Cudi qua trinh
1én men, ham lugng axit cia cac mau dao dong 3,70-5,92 g/100 g
chat kho, tang gip 5-6 lan so vai toi nguyén lidu, so véi nguyén
liéu ban déu thi san phém 6 do chua cao hon, gidi thich cho cam
quan toi den thanh phim thy vi chua rd rét. Mau M1 c6 ham
luong axit tong s6 cao nhat (5,92/100 g chét kho) va co xu hudng
ting néu kéo dai thoi gian 1én men.

Sy tang 1én vé ham luong axit tong sb twong tw nhu céc nghién
ctru ciia X. Lu va cs (2018) [3], H. Yuan va cs (2018) [4], X. Lu va
cs (2017) [6]. Nguyén nhan do su hinh thanh cic axit cacboxylic
trong qua trinh 6xy hoa ctia nhom aldehyde trong aldohexose, cac
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hop chat axit va axit amin co ban giam bang cach két hop véi
dudng trong qué trinh ché bién 1am giam pH trong phan tmg nau
hoa hay tang ham luong axit tong sb. Bén canh d6, viéc giam gia
tri pH khong chi gop phan 1am ting kha ning bao quan ciia toi den
ma con tao ra mui vi chua cua toi den.

Bién dbi ham lwong polyphenol téng s va chi so chéng oxy
hod ciia téi trong qud trinh lén men

Két qua nghién ctru vé bién d6i ham luong polyphenol tong sb
v chi s6 chéng 6xy hod cua toi trong qué trinh 1én men duogc thé
hién & hinh 3.

& (B)

Chi 86 ching ooxxy héa (%)

Theri gian (ngay)

Hinh 3. Sw bién déi ham lwgng polyphenol tdng s6 va chi sé chdng 6xy hoa trong qua trinh
1&én men to6i den. (A) Polyphenol tdng s6; (B) Chi s6 chéng 6xy héa. M1: tdi mot nhanh Hai Dwong;
M2: t6i nhiéu nhanh Trung Quéc; M3: tdi nhiéu nhanh Hai Dwong; M4: téi nhidu nhanh Ly Son.

Ham lugng polyphenol cac ngay 1én men thu 5, 11 va 17 cho
gi4 tri khong bién dbi nhiéu, nhung thap hon so v6i ham lugng co
trong toi tuoi nguyén liéu. Didu nay cho thdy, & giai doan diu khi
ho hip cta ci toi ngimg do nhiét do cao, sw chuyén hoa polyphenol
chua thuc sy dién ra.

Céc ngay tiép theo cua qua trinh 1én men, sy ting 1én cia
polyphenol khac nhau giita cic mau. 2 mu toi M2 va M3 cho ham
lugng polyphenol cuc dai vao ngay 1én men thir 35 (1an luot 13 4,78
va 6,20 mg/g chat kh), sau do ham lugng co xu huéng gidm xubng.
Mau t6i M2 c6 ham lugng polyphenol tong s6 vao ngay 1én men
thir 41 chi con 3,9 mg/g chét kho, thap hon ham luong ¢ trong toi
nguyén liéu cia mu nay (4,5 mg/g). Mau t6i M1 va M4 cho ham
lugng polyphenol cao hon 2 mau toi con lai. Mau téi Ly Son co
ham lugng polyphenol tong sd ting trong sudt qua trinh 1én men va
dat 11,37 mg/g chat kho vao thoi diém két thuc 16n men, ting hon
3 1an so v6i ham luong & toi nguyén lidu va ciing 1a mau ¢6 ham
luong polyphenol cao nhét trong 4 mu nghién ctru. Mau toi M1
c6 ham luong cuc dai ciia polyphenol tong sb (8 mg/g) vio ngay
1én men thir 41, tang hon 2 1an so v6i toi nguyén liéu va cao hon
50 voi ham luong polyphenol cuing thoi diém ciia ca 3 mau con lai.

Su ting 1én vé& ham luong polyphenol trong nghién ciru nay
twong dong v6i nghién ciru ciia 1.S. Choi va cs (2014) [5], cac dan
xuat axit hydroxycinnamic va cac thanh phan axit phenolic khac
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duoc tang 1én gap 5 lan trong toi den so voi toi tuoi. Sy gia tang
cuia axit phenolic ciing ¢6 thé lién quan dén sy ting tong axit cua
toi den.

Chi s6 chong 6xy hoa phan anh nang lyc chong 6xy hoa, chi sb
nay dugc quan tim bai loi ich cua né ddi véi sirc khoe cling nhur
vén dé lam dep dang dwoc ngudi tiéu dung ngay cang chi trong.
Nho cong nghé lam toi den, chi s6 chong 6xy hoé cia toi dugc béo
cdo tang 1én so v6i toi tuoi thong thudng. Két qua theo ddi sy bién
d6i chi s chong 6xy hod cua cac mau toi duoc biéu didn trong do
thi hinh 3. C4 4 mau cho thy, sy tang 1én rd rét trong nira dau cua
qua trinh [én men t6i den va déu dat cuc dai tai ngay lén men thit
23. Két qua khao sat trong giai doan nay cho thay, chi s6 chong oxy
hoé c6 xu huong ting 16n twong dong v6i nghién ciru cia Pao Vin
Minh va cs (2019) [9].

Tuy vao timg cong nghé 1én men, thoi diém cho chi s chdng
oxy hoa cuc dai 1a khac nhau, theo L.S. Choi va cs (2014) 51 chi
s chong oxy hod cao nhat vao ngay 1én men thir 21 trong tong thoi
gian 1én men 1a 35 ngay. Két qua trén hinh 3 cho thy, chi s6 chng
oxy hoa dugc tim thiy cao nhat vao ngay 1én men thir 23 ¢ ca 4
mau toi, dao dong 212,15-259,66%. Mau toi M4 cho chi s chong
oxy hod la 16n nhat (259,66%), vuot trdi hon cdc mau toi con lai
vé hoat tinh sinh hoc.

Chi s6 chong 6xy hoa & nhimg ngay 1én men sau d6 cho dén
khi két thic 1én men i den c6 xu hudng giam theo thoi gian ¢ ca
4 mau toi nghién ctru. Chi s chng 6xy hod ciia cac mau gidm dan
dén gan v6i gia tri ciia toi nguyén lidu & nhitng ngay 1én men cudi,
riéng mau toi M1, chi s chdng 6xy hoa & ngay 1én men thwr 54 1a
77,84% thap hon gia trj cta toi nguyén li¢u.

Bién doi hoat dp enzym alliinase ciia t6i trong qud trinh lén

men

Hoat lyc enzym alliinase dugc danh gia thong qua ham lugng
pyruvate tao thanh, két qua theo doi hoat luc enzym nay dugc thé
hién trén do thi hinh 4.
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Hinh 4. Sw bién doi hoat Iwc enzym alliinase trong qua trinh Ién
men toéi den. M1 :‘t(’)i mét nhanh Hai Duwong; M2: té[ nhiéu nhanh Trung
Quoc; M3: ti nhieéu nhanh Hai Dwong; M4: téi nhiéu nhanh Ly Son.
Xu hudng bién doi cua hoat lyc enzym alliinase ctia 4 méau toi
1 twong ddi gidng nhau trong subt qué trinh 1én men. Theo d6, &
ngay 1én men thtr 5, hoat lyc enzym nay ting 1én cao hon so véi ¢
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toi nguyén li¢u va dat cuc dai ddi v6i ca 4 mau. Tur ngay 1én men
thtr 5-30, xu hudng giam manh, hoat luc enzym alliinase nho nhat
vao ngay 1én men thir 30 cua qua trinh, dén ngay 16n men thir 35
lai tdng tro lai va da s0 cac mau ¢ hoat luc giam tr d6 cho dén
cubi qué trinh 1én men toi den. Sy giam hoat lyc enzym alliinase 1a
twong dong v6i sy giam hinh thanh nhom thiosulfinate ma trong d6
allicin chiém khoang 60-90%, 1a thanh phan tao mui vi cay nong
dac trung ¢ toi, vi thé ma san pham toi den cling tré nén it cay
ndng, hing nhu ¢ toi nguyén lidu. Cac mau t6i c6 hoat luc enzym
alliinase cudi qua trinh 1én men gidm so voi & toi nguyén liéu
1,5-2 1an. Mu t6i M4 cho hoat luc enzym cao nhat trong héu hét
qué trinh 16n men, chi dén ngay 1én men thir 54 cho hoat lyc la
45,57 U, thap hon méu toi M1 1 55,45 U.

Keét luan

Vige lya chon nguyén liéu toi dé ché bién toi den co y nghia
khoa hoc va thuc tién. 4 giéng toi dugc danh gia, so sanh thanh
phan dinh dudng cho thay, ca 4 loai déu c6 thé ché bién thanh toi
den. O mdi ving khéac nhau, chat luong toi tuoi ciing nhu sy thay
ddi chat luong trong qua trinh ché bién toi den c6 su khac biét. Toi
mot nhanh Hai Duong c6 ham lugng duong tong, protein va axit
tong s dat cao nhat. Toi dugc trong & Ly Son va Hai Duong trudc
va sau khi ché bién déu c6 ham Iwong polyphenol, flavonoid va
hoat tinh chong 6xy hoa cao hon céc ving khac. Tuy nhién, chat
luong cim quan ciia toi mot nhanh Hai Duong chiém wu thé so
voi cac mau con lai. Do vy, toi mot nhanh Hai Duong 1a nguén
nguyén liéu dé san xuét toi den thich hop nhét trong 4 nguyén liéu
nghién clru.
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