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TOM TAT

To6i den 1 san pham 1én men tir ti tuoi khong c6 su tham gia cta vi sinh vat va dugc ching
minh ¢6 tac dung duoc 1y cao hon so véi t6i twoi. Trong nghién ctru nay, thanh phan vat 1y, hoa hoc va
hoat tinh sinh hoc cua toi den duoc khao sat va nghién ctru ty 18 phdi tron phu hop giira t6i den va nude
mam dé san xuit nuéc mam toi den dé bd sung chit chdng oxy hoa cho co thé, ddng thdi ning cao gia tri
kinh té cua toi den va dua ching dén gan hon véi ngudi tiéu ding. Pau tién, toi tuoi duge 1 & 70°C & 46
am tir 80 - 90% trong 35 ngay. Cac chi tiéu Iy hoa gdm mau sic, mui vi, dudng téng va duong khir, hoat
tinh chdng oxy hoa, tinh khang khudn ciia t6i den dugc so sanh véi toi twoi. Két qua, toi den co mau den,
mém, vi ngot, khong con mui hing cay. Luong duong khir (220 mg/g) ting 11 1an so vdi toi tring (20
mg/g). Kha ning chdng oxy hoa cua t6i den (IC50 = 125,04 pg/mL) ting gip 5 1an so vdi toi tuoi (1IC50 =
646,3 ng/mL). Cac két qua trén dugc dung lam co so tinh toan va lya chon ti 1¢ thich hop tao ra loai murde
mam toi den hai hoa, thom ngon va giau hoat tinh chéng oxy héa dugc sir dung trong cac bira an hang
ngay.
Tir khoa: Hoat tinh chéng oxy hoda; 1én men; nudc mim ti den, t6i den; ti tuoi.

Nhdn bai: 28/10/2018 Hoan thanh phan bién: 14/01/2019 Chdp nhdn bai: 30/01/2019

1. MO PAU

Toi 1a loai gia vi duoc dung phd bién trong bita an hing ngay ciia ngudi dan nhiéu
nude trén thé gidi. Toi co chira cac hop chit cua lwu huynh nhu allicin ¢6 tac dung e ché su
phat trién cta cac loai vi khuén, virus (Nguyén Thanh Hai va Bui Thi Tho, 2013). Bén canh
do, toi co chita cac chit chéng oxy hoa manh c6 kha niang trung hoa cac gbe tu do lam ton
hai dén cac té bao, gitip 1am cham qua trinh 1o hoa cling nhu ngin ngira sy hinh thanh va
phat trién cac khdi u ac tinh, giam quéa trinh xo vira dong mach va bénh tim mach
(Arunkumar va cs., 2006; H5 Anh Son va Vii Binh Duong, 2014; Xin Wang va cs., 2012).

Khi 1én men toi & nhiét do cao voi do 4m chinh x4c, t6i trai qua cac thay dbi dic tinh
1y hoa bao gdm thay d6i mui vi, mau sic va thanh phan dinh dudng bén trong. Dudi tac dung
ctia nhiét do, mot sb acid amin trong toi cling chuyén hoa va giam di dang ké giap tao huong
vi moi cho san phém. Vi du cac hgp chit chia luu huynh nhu methionine, cysteine,
methanethiol trong ti twoi quyét dinh dén mui hang va vi cay nong trong qua trinh 1én men
s& dugc chuyén héa thanh nhitng hop chit méi chira luu huynh tan dugc trong nudc nhu S-
Allyl-S-cysteine, alliin, isoalliin, methionine, cycloalliin. Nhitng cht méi nay lam giam vi
hing cay ctia toi, toi tir mau trang s& chuyén sang mau den, co vi ngot, dong thoi cac chat
moéi dugce tao thanh di dugc chimg minh ¢6 vai trd tt hon trong chdng oxy hoa cac gdc tu
do va chéng ung thu (Duk-Ju Choi va cs., 2008; Lei Feng-Chao va cs., 2012).

Nhiéu nghién ctru di ching minh toi den c6 hoat tinh dugc 1y cao hon t6i tring nhu
ham lwong glucid tang 1,6 lan, S-allys-S-cysteine ting 6 1an...(Sook Choi va cs., 2014). Véi
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céc tinh chat wu viét nhu vay nhung do san pham t6i den hién nay c6 gia thanh kha cao ciing
nhu con rat it cac dong san pham di tir toi den nén chung van con xa la véi ngudi tiéu ding.

Ngudi Viét Nam c6 thoi quen str dung nuée mim trong ché bién cac mon an, do dé
v6i myc dich dua san pham toi den vao doi séng hing ngay, gin giii hon voi nguoi tiéu
dung, chung t6i nghién ctru cac thanh phan va ty 1& thich hop dé tao ra cac san phdm nudc
mam toi den hai hoa, thom ngon thuén tién st dung trong céc bira in dong thoi gitip dap ung
dugc nhu cau chat chdng oxy hoa tdi thiéu hang ngay cho con ngudi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatli¢u:

- Nguyén liéu: Téi twoi Hai Duong, nuéc mam Mudi Thu

- Hoa chat: Natri hydroxide tinh thé (NaOH), chi acetate (Pb(CH:COO).), dong
sulfate tinh thé (CuSO4.5H,0), sit (III) sulfate tinh thé (Fex(SOa)s), kali permaganate
(KMnOy), magie (Mg), methanol (CHsOH), ethanol (C2HsOH), sit clorua (FeCls), kali natri
tartrate (KNaC4H40s.4H,0), kali clorua (KCl) ciia Trung Quédc, DPPH cua Sigma. ..

- Thiét bi: Tt 4m hing Memmerk (Ptc), tii cdy vo trang Esco Smart Control (Uc),
ndi hdp CL-40L (Nhat), may do budc song Bio-Rad SmartSpec Plus Spectrophotometer
(My)....

2.2. Phwong phap
2.2.1. San xudt téi den tir t6i twoi

Toi dugce lam sach, sau do6 boc kin trong giéy bac, dem U ¢ nhiét d6 70°C va duy tri
d6 4m ctia khong khi khoang 80 - 90% tir 30 dén 35 ngay. Khi toi chin, 1am khé t6i trong ta
4m O nhiét d6 35°C dén khi d6 4m thanh phan cua t6i den dat 40 - 45% thi thu nhén san
pham (Nguyén DPuc Vuong, 2015). Bao quan & tii mat 4°C trong sudt qua trinh nghién ctru.
2.2.2. Xdc dinh thanh phan vat Iy, héa hoc cua téi den va téi tuoi

- Xac dinh d6 am bang phuong phap say dén khéi luong khong d6i & 115°C (TCVN
4069, 2009).

Toi tring dugc sdy trong ti 4m & 40°C, 1dy mau va kiém tra do 4m cua toi trong sudt
qué trinh siy bang phuong phép siy dén khéi lugng khong doi (TCVN 4069, 2009) dén khi
d6 am cua toi dat 45% tuwong Ging vGi dd am cua toi den thi ding lai. Xac dinh thanh phan
hoa hoc cua toi tring va toi den nhu sau:

- Xac dinh ham luong nito tong sé bang phwong phap Kjeldahl (AOAC, 2016).

- Phuong phap chuan bi dich chiét toi: toi dugc chiét bang phuong phap ngam kiét
v6i con 96°. Toi duge boc vo, 1y 53 g miu téi ngdm trong 500 mL cdn 96° trong 48 gio sau
d6 chiét thu phan dich chiét va dem ¢ quay chan khong duge cao chiét con. Nguyén liéu thu
dugc dugc giir ¢ 4°C cho dén khi sir dung (Nguyén Kim Phi Phung, 2001).

- Xé4c dinh ham lugng duong tong va dudng khir bang phuong phap Bertrand (TCVN
7044, 2013).

2.2.3. Khao sat hoat tinh sinh hoc cia t0i twoi va toi den

- Binh tinh flavonoid: dich chiét toi dwoc kiém tra véi dung dich NaOH 10%, phan
rng Shinoda va¢i thude thir HCI dam dic va bot magie kim loai, phan tng véi dung dich sét
(IIT) clorua 5% va phan &ng véi chi acetate (Nguyén Kim Phi Phung, 2001).

- binh luong flavonoid bang phwong phap trong lwong (Nguyén Kim Phi Phung,
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2001): Can chinh xac 10 g toi (W = 45%) da dugc nghién nho, chiét bang n-hecxan & dung
cu Shoxhlet, dich chiét dem c6 quay chan khong dudi dung méi thu cao hecxan. Phan ba tiép
tuc chiét bang etyl-acetate, dudi dung méi dich chiét bang phuong phéap co quay thu cao etyl-
acetate. Tiép tuc chiét ba bang ethanol 70°, Iap lai twong ty ta c6 cao ethanol. Chiét ba bang
nudc am, twong tu ta thu duoc cao nuwéc. Gom chung cao chiét cac lan chiét ta dugc cac
flavonoid c6 do phan cuc khac nhau trong mau. Két qua dugc tinh theo cong thuc:

(M X 100)
My x (100 — W)

Trong dé: F la ham lwong phan tram flavonoid toan phan, M la khoi lwong
flavonoid thu dwoc, My la khoi lwong mau nguyén liéu ban dau va W la ham lwong dm cia
nguyén ligu

- Xac dinh hoat tinh chdng oxy hoéa: sir dung phuong phap DPPH (Blois, 1958). Hon
hop phan tng c6 thé tich 1500 pL gém 750 pL DPPH (250 uM) va 750 uL cao chiét pha
trong ethanol véi cac ndng d6 khac nhau. Hn hop duoc u trong téi & 37°C trong 30 phut,
sau d6 do do hap thu cia DPPH bang may do quang phd & budc song 517 nm. Thi nghiém
lap lai twong ty vé6i chimg dwong 13 vitamin C véi diy nong d6 vitamin C cudi cing trong
phan tng lan luot 13 1; 2; 5; 10 va 20 pg/mL. Kha ning khang oxy héa dugc tinh dua vao gia
tri 1C50 (kha ning trung hoa 50% gbc tu do) dira trén phuong trinh tuyén tinh cta vitamin C
va dich chiét.

- Khao sat hoat tinh khang khuan: Str dung phuong phap do dudng kinh vong khang
khuan cuaa dich chiét voi Escherichia coli, Bacillus subtilis va Staphylococcus. Trai 50 uL
dich huyén phu cac dong vi khuédn trén cac dia méi truong LB, duc 2 giéng trén mdi dia
thach, cho 15 uL dich chiét toi cac loai cho vao cac giéng. U 37°C trong 24 gid, xac dinh
hoat tinh khang khuan bang cach do duong kinh vong vé khuan D - d (mm) (Pham Hung
Van va Pham Thai Binh, 2013).

2.2.4. Sdn Xudt nuét mam toi den

- Xac dinh ham luwong mudi NaCl: St dung phuong phdp Mohr bang cach ding
dung dich chuan AgNO;3 (0,1 N) dé phan wng hét véi mubi co trong dung dich trung tinh véi
chat chi thi KoCrO4 (TCVN 3701, 2009).

- Lya chon ty 18 phdi tron téi den va nuéc mém thich hop: Duya trén ham luong chat
chdng oxy hoa trong toi den (IC50), nhu cau chit chong oxy hoa (vitamin C) tdi thiéu mdi
ngay cho mdi nguoi va lugng mubi trong nwdéc mam dé tinh toan ty & phdi tron giira toi den
va nuéC mim thich hop nham tao ra nudc mam téi den thom ngon. Pha ché 6 miu nudc
mam toi den vai ty 18 lan luot 1a 2g; 2,5g; 3g; 3,5g; 4g; 4,59 t6i den trong 15 mL nudc mam.

F(%) = X 100 (%)

Dé chon lya ty 18 phdi tron thich hop giira t6i den va nuéc mdm ma tai d6 duoc
nhiéu nguoi wa thich nhat, ching t6i sir dung phép so hang thi hiéu dé do muc d6 hai long,
chap nhan va ua thich cua ngudi sir dung ddi véi san pham moi. Phép thir duogce tién hanh
trén 6 mau thir v6i s6 nguoi thir 14 60. Nguoi thir dwoc yéu cau sip xép mau thir theo mire do
ua thich ting dan (hang 1: it duoc ua thich va hang 6: duoc ua thich nhat). Két qua s& duoc
st dung dé tinh toan gia tri Friedman va gia tri LSRD (khac biét thtr ty vu ti€n nho nhat co v
nghia) (Nguyén Hoang Diing va cs., 2007).

Kiém dinh Friedman (Fes) st dung cho phép thir so hang thi hiéu duogc tinh toan
theo cong thirc:
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Fes=——=(R1*+ -+ Rp") =3.J.(p + 1)

Trong dé: j la s6 nguoi thir; p la sé san pham; Ri la tong hang.
Cong thuc tinh gia tri LSRD nhu sau:
pp+l
LSRD =7, [0
.‘J

Trong do: z dwoc ldy tir phdn bé chudn 2 dquéi véi dg rii ro a = 5% la 1,96

Tiép tuc str dung phép thir mo ta dé tim hiéu nhiing tinh chét dic trung nao ctia nudc
mim toi den dugc ua thich nhét va so sanh tinh chat cam quan dac trung vé mau sic, mui, vi
va trang thai gitra 6 mau thir voi nhau. Phép thir mé ta duoc thyc hién voi hoi dong gom 13
ngudi 1a giang vién Khoa Hoéa, truong DPai hoc Bach Khoa Pa Nang. San pham la 6 mau
nudc mam t6i den véi cac thuat ngir mo ta duogce hoi dong thdng nhat nhu sau:

Bing 1. Bang m6 ta dic tinh cua san pham
Pictinh  Thudtngr  Dinh nghia Céch danh gia

Dit mau dudi anh sang trang va quan
sat mau theo goc thang dung
Trai mau déu trén bé mat ludi, nudt

Mausac Mauvang  Muc d0 vang cua mau

Vi Vingot Vingot cua toi den mau, danh gid d6 ngot cia mau
) L S, I x Ngam mau 2 gidy, nuot mau, cam
Vi mén Vi man ciia muoi cd trong mau AR X
nhin vi mdn clia mau
N Mii toi den MUl d8c trung ctia toi dennhu e e oo
Mui mui thudc bac
Mui mam Mui nudc mam dac trung Khtru giac
A 2} D€ mau 10 phut 6 ché d6 tinh, quan
DQ; dong Kha nang phan 16p sat kha nang phan 16p dudi anh sang
Trang nhat g
thai trang _
A Trang thai 1ong hoac dac cta Lay mau va xem kha nang bam dinh
Do sanh , 2 I N .
san pham ctia mau trén thanh binh

- Pinh lugng coliform: Ham lugng coliform trong miu nudc mim va nuéc miam toi
den duogc xac dinh bang phuong phéap dinh luong MPN (TCVN 4882 - 2007).

2.3. Phwong phap xir ly s6 liéu

Madi thi nghiém dugc tién hanh lap lai 3 14n, két qua dugc tinh toan trung binh, xir Iy
s6 liéu va v& do thi bang phan mém Excel 2003
3. KET QUA VA THAO LUAN
3.1. San xuit téi den tir téi tuoi

Trong céac gidng t6i phd bién trén thi truong hién nay nhu toi ¢6 don, toi Hai Duong,
t6i Trung Qudc, toi Ly Son, chung t6i chon t6i Hai Dwong 1am nguyén liéu nghién cttu do loai
t6i nay c6 tép 16n, gia thanh ré phu hop cho viéc san xuat téi den. Mac dau toi Trung Qudc co
kich thudc twong tu va ré hon nhung ching toi khong st dung do ching dwoc khuyén céo
khong an toan cho nguoi su dung.

Toi sau khi ngdm duoc i & 70°C va d6 am dugc duy tri & 80% - 90% trong tu 4m. Do
am la mot trong nhimng thong sb quan trong trong khi i toi, néu do 4m khong khi thap, toi sé bi
kho va khi chin s& c6 vi dang, néu d6 am duy tri qua cao, san pham toi den s& bi qua uét, toi bi
nhio va bién dang, mau den cua thit toi s& 1am den phan v6 bén ngoai giam tinh cam quan cua
san pham. Trong nghién ciru nay, dé duy tri duge do am 80-90% trong sudt qua trinh @ & nhiét
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d6 cao, chung t6i ngam t6i trong nudc tir 4 — 5 gio dé nudc ngam qua 16p vo bén ngoai, sau do
boc kin bang gidy bac dé tranh hién twong mat nudc do bay hoi. Duéi tac dong cua nhiét do
cao trong qué trinh 1, nudc & 16p Vo bén ngoai bdc hoi va lam ting do am khong khi trong goi
gidy bac. Sir dung am ké Testo 175 - H1 dé do d6 am ciia khong khi trong géi gidy bac. Qua
qua trinh nghién ctru chting t6i nhan thiy ngam toi truéc khi u s& giap duy tri d6 am khong khi
trong goi gidy bac tét hon, t6i khong bi kho va d6 4m khong khi trong khdi u duge duy tri tir
80 — 90% trong khoang 15 - 20 ngay dau. O nhiing ngay tiép theo, néu d6 am trong goi gidy
bac giam, sir dung binh phun nuéc dang swong xit nhe 1én trén bé mat toi roi goi ki s& giup
lam tang do am trong khdi . Theo thoi gian kiém tra va quan sat, mau trdng cua toi giam dan
va ngay cang héa nau, mui hing ndng cua toi cling giam va vi ngot xuét hién thay thé dan cho
Vi cay cua téi. Vao ngay thir 35, khi toi chin hoan toan, tép toi s& c6 mau tir ndu dam dén den,
mém va déo, ¢ vi chua ngot dam da, khong c6 vi déng va mui khong con néng ma diu di dang
ké. Toi sau khi chin dwoc tiép tuc 1am kho trong ti 4m ¢ 35°C tir 2 dén 3 ngay.

A B C
Hinh 1. Toi tai cac thoi diém 1én men.
A. Toéingay the1 B. Toingay thir 15 C. Tdi ngay thir 35

Trong qué trinh 1én men & nhiét d6 va d6 4m cao, cac thanh phan trong toi duoc phan
cit thanh cac san pham don gian nhu cac duong, cac acid amin lam cho t6i ¢6 vi ngot va chua
nhe. Bén canh d6, phan (ng gitra cac duong va cac acid amin giup hinh thanh melanoidin lam
toi c6 mau nau dam (Duk-Ju Choi va cs., 2008).
3.2. Xac dinh mdt s6 cac thanh phin héa hoc

Két qua xac dinh mot sd thanh phan 1y hoa ciia nguyén liéu toi tuoi va toi den thé hién
0 Bang 2.

Bdng 2. Thanh phan hoa hoc cua téi (a: tinh theo lwong chat kho tuyét ddi)

Chi tiéu Toi twoi To6i den
Do am (%) 61,73+0,5 45,39 + 0,43
Duong khur 2 (mg/g) 20+£0,36 220 +2,1
Puong tong * (mg/g) 92,5+0,72 260 + 1,27
Nito tong s6 2 (%) 3,95+ 0,05 3,32+0, 08

Puong dong vai tro tao vi ngot cho san pham. Toi tring c6 ham luong am kha cao
(61,73%), ham lugng nito tong s6 chiém 3,32%, Sau khi 1én men, d6 4m cua san pham dat
45,39%. Ham luong duong tong cua toi den 1a 260 mg/g, tang 2.8 1an so vai toi tuoi 1a 92,5
mg/g. Ham lugng dudng khir ciing ting 1én dang ké, tir 20 mg/g trong toi tuoi ting 11 1an lén
220 mg/g trong t6i den. Lugng duong khir & day chinh 1a tat ca cic loai duong co chira tac
nhan khur 1a aldehyd va xetone, chung tham gia phan ung véi cac acid amin trong phan tng
Mailard dé tao mau den cho toi (Duk-Ju Choi va cs., 2008).
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3.3. Két qua khao sat cac hoat tinh sinh hoc caa téi twoi va toi den
3.3.1. Hoat tinh khdng khudn

Két qua xac dinh tinh khang khuan cua t6i den va toi twoi duoc thé hién ¢ hinh 2. Dich
chiét t6i twoi tao vong khang khuan to va rd nét véi ca ba loai vi khuan. Puong kinh vong vo
khuan ctia dich chiét toi tuoi v6i vi khuan E.coli 1a 25mm, véi Staphylococcus 1a 21 mm va véi
B. subtilis 12 23 mm. Trong khi d¢, dich chiét t6i den chi tao vong khang khuan nho, khong rd
nét v6i vi khudn E.coli, khong tao dugc vong khang khuan véi vi khuan Staphylococcus va vi
khuan B. subtilis.

Hinh 2. Két qua vong khang khuan cua dich chiét toi tuoi va toi den.
A. E.coli; B. B.subtilis; C. Staphylococcus
a. Vong khang khuan cua dich chiét toi tuoi  b. Vong khang khuan ctia dich chiét toi den

3.3.2. Hoat tinh chéng oxy héa

Hoat tinh chéng oxy hoa cua dich chiét toi dugce danh gia bang phwong phap by goc
tu do DPPH véi chit chuan 1a vitamin C, thé hién qua gia tri ndng d6 cua mau ma tai ndng
d6 d6 co thé tic ché hodc trung hoa 50% goc tw do DPPH. IC50 6 gia tri cang thip thi kha
ning chong oxy hoa ctia miu d6 cang manh va nguoc lai. Két qua thir hoat tinh khang oxy
hoa ciia cao toi bang phwong phap DPPH duoc ghi nhan ¢ Hinh 3.

IC% % 1C

70

y = 3.Mdax + 32521
R*

a0

30

y =0.396Tx + 03948
R*=009617

y = 0.0767x + 0428
- -] R*=0.8941

']

5
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—— NN e—— G tring Toi den
Hinh 3. Biéu d6 thé hién hoat tinh chéng oxy hoa cta t6i den so vé6i ti twoi va vitamin C.

Kha ning chéng oxy héa ciing nhu hiéu qua trung hoa gbc tu do ciia vitamin C va
dich chiét téi dugc so sanh dya vao gia tri IC50. Gia tri IC50 cta dich chiét toi tuoi va toi
den tinh dya vao phuong trinh tuyén tinh cta tirng loai thé hién & bang 3.

Bdng 3. Gia tri IC50 cuia vitamin C va dich chiét toi

Dich chiét Phuong trinh tuyén tinh IC50 (png/mL)
Téi tuoi Y =0,0767x + 0,428, R2=0,8941 646,3
Toi den Y =0,3967x + 0,3948, R?=0,9617 125,04

Vitamin C Y = 3,046x + 3,2521, R?=0,9838 15,35
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Két qua cho thay, kha ning chéng oxy hoa ciia chat chuan vitamin C cao nhat roi
dén dich chiét toi den. IC50 ctia dich chiét toi den 1 125,04 pg/mL, manh hon gap 5 lan cua
toi tuoi vai IC50 1a 646,3 ng/mL.

Trong toi tuoi, ngoai chat allicin - khang sinh thao moc rat manh, con cac chira cac
hop chét sulfur va polyphenol c6 nhiéu tac dung sinh hoc khac (Duk-Ju Choi va cs., 2008;
Lei Feng-Chao va cs., 2012; Sook Choi va cs., 2014). Céac hop chat nay tao mui hang cay co
kha ning khang khuan cao nén kha ning khang khuan 12 mét trong nhiing tac dung noi bat
cua toi. Tuy nhién, trong qua trinh 1én men, cac chét allicin va cac hop chat sulfur lai dwoc
chuyén hoa thanh cac hop chat chéng oxy hoa nhu S-ally-cysteine, alkaloid va flavonoid. Do
d6, kha ning chéng oxy hoa cta toi den ting 1én nhung kha ning khang khuan lai thip hon
S0 Vi t6i tuoi, ddng thoi nho sy giam hop chat chira gbc lwu huynh ma toi den khong c6 mui
hang cay sau khi u.

3.3.3. Binh tinh va dinh luong flavonoid

Dé nhan biét sy c6 mit cua flavonoid trong dich chiét toi, mot s6 phan tmg hoa hoc
dinh tinh déc trung da dugc tién hanh trong 5ng nghiém.

Bdng 4. Phan tmg nhan biét flavonoid

Mo Phanimg — \a0H 100 FeCls Mg + HClq Chi Acetat

Téi tring + - + +

Téi den ++ ++ ++ ++

Chi thi nhan biét Vang dam Xanh den D6 cam Tao tia

Nhém flavonoid ~ Flavon, flavonol Tuy luong goc Flavon, flavanol, Flavonoid phenol
OH flanovol

Ghi chu: - khong xudt hién chi thi; + cé xudt hién chi thi; ++ xudt hién chi thi ro rang

Bang 4 cho thiy hop chit flavonoid c6 mit trong ca toi twoi va téi den. Tuy nhién, diu
hiéu nhén biét cta dich chiét toi den cho phan tng voi cac chit hoa hoc ddm mau, 1 rang hon
so v6i dich chiét toi tring khi tac dung v&i cing mot hoa chét. Piéu d6 ching to t6i den c6
ham lugng flavonoid cao hon trong t6i trang. Cac hop chét nay 1a thanh phan hoa hoc chinh
quyét dinh dugc tinh quy gi4 cua san pham téi den. Cac mau téi tiép tuc dugc dem di chiét
flavonoid tong s theo phuong phéap trong lugng. Rat khé c6 phuong phap chung dé trich ly
flavonoid do chiing c6 s6 lwgng nhém OH va cac nhom thé khac nhau trong ciu tric hoa hoc.
Trong nghién ctru nay, ching toi ding cac chat hiru co c6 dd phan cyc tir yéu dén manh dé
chiét cac flavonoid c6 do phan cuc khac nhau. Két qua, ham lugng flavonoid cia toi sau 1én
men 13 49 mg/g chiém ti 18 5,02% cao hon ctia t6i twoi ban dau 1a 6 mg/g chiém ty 18 0,604%.
Két qua nay phu hop voi nghién ctru khao sat sy thay d6i ham lwong acid amin va cac hop chat
polyphenol va flavonoid ciia Sook Choi va cs. (2014), ham lugng cac hgp chat polyphenol va
flavonoid cua toi sau 1én men cao hon so véi toi tuoi.
3.4. Ung dung san xuat nwéc mam toi den
3.4.1. Xdc dinh ty 1¢ phoi trén phi hop giia téi den va nuwdc mam

Luong mudi trong nudc mim Muoi Thu duge xac dinh 1a 199,67 g/L. Dua vao khuyén
céo lugng mudi str dung ciia mot ngudi trén mot ngay 1a 3 — 6 g, thi thé tich nudc mam dé dap
g 50% nhu cau mudi trung binh cho mot nguoi trong ngay 1a 15 mL.
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Theo Vién stic khoe qudc gia Hoa Ky, nhu cau vitamin C tdi thiéu bo sung cho co thé
khong cd dinh, dao dong tir 10 — 120 mg/ngay/nguoi tiy thé trang. Néu co thé tiép xtc nhiéu
V6i cac chat doc hai nhu thude 14 thi nén bo sung thém it nhat 35 mg vao gia tri trén (National
Institute of Health, 2011). vitamin C b6 sung cho co thé théng qua ngudon thuc pham tuy nhién
khong phai toan bo lugng vitamin C dwa vao s& duoc co thé hap thu hoan toan. Trong nghién
clru nay, chung t6i chon 150 mg/ngay/ngudi lam thong sé dé tinh sb gram toi den can sir dung
cung cap cho nhu cau chdng oxy hoa tdi thiéu quy vé chat chuan vitamin C. Dua trén nhu cau
vitamin C tdi thiéu cia co thé hang ngay va kha ning chdng oxy hoa cua téi den IC50 la
125,04 pg/mL, chung toi da tinh ra dwoc lwong toi den can st dung hing ngay 1a 3 g.

Dé san xuat nudc miam toi den, chung toi khao sat khdi lwong téi den bo sung trong 15
mL nudc mam véi ty 18 1an luot tir 2 — 4,5 g. Két qua phép thir so sanh thi hiéu dugc thé hién &
bang sau:

Bdng 5. Tong hang danh gid 6 mau nudc mam toi den ciia hoi dong theo phép thir so sanh thi hiéu
Mau (M : Vimim) (@/mL)  Tong hang Frest = 190,81

Mau 1 (2 : 15) 144

Mau 2 (2,5 : 15) 275

Mau 3 (3 : 15) 314 LSRD = 40,186
Mau 4 (3,5 : 15) 277

Mau 5 (4 : 15) 156

Mau 6 (4,5 : 15) 93

Tur bang gia tri t61 han cua khi-binh phuong, gia tri téi han cho phép thir Friedman
(Firabang) 12 11,07 (p-1 bac tu do, a = 0,05). Frest (190,81) > Fira vang, do d6, LSRD (su khac biét
thir hang nho nhit c6 ¥ nghia) cin duoc st dung dé quyét dinh miu nao khac nhau co y
nghia. Nhitng mau thir ¢6 thii hang cach nhau 1én hon 40,146 dugc xem la khac nhau c6 y
nghia. Két qua duoc téng két trong bang sau:

Bdng 6. Miic ¥ nghia cia phép thir so hang thi hiéu 6 miu nudc mam t6i den

Mau (My : Vimim) (g/mL) Tong hang  Mirc y nghial

Mau 1 (2 : 15) 144 AE
Mau 2 (2,5 : 15) 275 BD
Mau 3 (3 : 15) 314 C
Mau 4 (3,5 : 15) 277 BD
Mau 5 (4 : 15) 156 AE
Mau 6 (4,5 : 15) 93 F

Ghi chii: *Nhitng mdu cé cing ky tw la khong khdc nhau c6 nghia (p < 0,05).

Viy c6 su khac biét c6 ¥ nghia vé muc d ua thich ciia nguoi tiéu dung gitta 6 mau
thir (p < 0,05). Mau 3 c6 mirc do ua thich cao nhét giita cic mau. Tiép dén 1a mau 4 va mau
2 mic dau miu 2 va miu 4 khac nhau khong c6 nghia. Mau 1 va mau 5 ciing khac nhau
khong c6 nghia trong d6 mau 5 dugc ua thich hon mau 1. MAu it dwoc thich nhét 13 miu 6.

Khi biét c6 sy khac nhau vé mirc do ua thich chung t6i tiép tuc sir dung phép thir mod
ta dé tim hiéu nhimng tinh chit dic trung cia san pham duoc hoi dong wa thich nhét. Két qua
phép thir mé ta dwoc trinh bay & so do sau:
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Tén Manh

Mau vang a1
M téi den Mau2 - — -
. Miuld . .

Min nrdc mam Miud
Vingot Maus oy

—_ e & ' Mau 6

Viman . : = . . au
1
Désanh g'- , - A/u . ,/ f :

Hinh 4. So d6 danh gia cam quan cdc mau mam toi den bang phép thir mé ta.

Két qua danh gia cam quan cho thdy: Mau 1 ¢6 mau vang, mii mam gat, khong co
mui toi den, vi man gat, co vi ngot dau ludi, trang thai long va phan 16p;

Mau 2 c6 mau vang ddm, c6 mui mam, thoang mui toi, vi man cia mam nhung ¢ vi
ngot hon cuaa toéi den, trang thai long, phan 16p;

Mau 3 ¢6 mau vang ddm, c6 mui nwdc mam va mui t6i den, vi man vira phai két hop
V@i vi ngot cua toi, trang thai sanh, khong phan 16p;

Mau 4 c6 mau ndu dam, mui toi den rd rét, mui mam giam, cd vi man cua mam
nhung hoi ngot, trang thai sét, khong phan lop;

Mau 5 c6 mau nau den, mui toi den 4t mui mam, vi qua ngot, trang thai sét nhiéu, déo;

Mau 6 c6 mau den, mui t6i den Iin 4t mui mam, vi qua ngot, trang thai dic quanh,
qua déo.

Vay, voi phép thir so hang, mau nuéc mim téi den véi ty 18 phdi tron 13 3 g t6i den
trong 15 mL nuéc mim duogc ua thich nhat, mau mim t6i den nay khi danh gia bang phuong
phap mé ta dic tinh ctia hoi déng cho thiy san phim nudc mim t6i dencé mau vang dam,
vira ¢c6 mui thom cua t6i vira co mui vi ddc trung ctia nwéc mam, san pham khong bi phan
16p, do sét vira phai.

3.4.2. Xac dinh ham luwong coliform

Coliform 1 chi tiéu thong dung dé danh gia murc an toan vi sinh trong thuc pham.
Két qua kiém tra tong sb coliform trong 3 mau: nuéc mam Mudi Thu, nuéc mam toi den &
ngay dau tién va nudc mam toi den sau 10 ngay dé ¢ nhiét do phong cho bang téng két sau:

Bdng 7. Két qua kiém tra coliform trong cc mau nudc mim

Mau Coliform (CFU/mL)
Nudc mam 2+0,00
Mam toi den (1) 3+ 0,00
Mim toi den (10) 3+ 0,00

Két qua cho thy co phat hién coliform trong mau nudc cham. Tuy nhién, ham luong
coliform nay da c6 sin trong mau nuéc mam ban dau. Dya theo quyét dinh sé 46/2007/Qb-
BYT (2007) cua bo Y té vé tiéu chuin “Quy dinh gigi han téi da 6 nhidm sinh hoc va héa
hoc trong thuc phdm”, giGi han cho phép vi sinh vat trong gia vi va nuéc chim di voi
coliform 1a 102 (CFU/mL). Két qua nay chung t6 luong coliform trong mau nugc méam toi
den khong vurgt qua gidi han qui dinh.
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3.4.1. Kiém tra hoat tinh chong oxy héa cua san phdam nwéc mam téi den
Dé kiém tra kha ning chdng oxy hoa ctia san phim san xuét c6 gitr dugc hoat tinh
ban dau cua tdéi den hay khong, tién hanh kiém tra theo phuong phap DPPH.

70
-,
Ic /.ec | y = 3.0466x + 23,2503
| —p— Ram in C
S0 % ——Nudc mam
3 T
20 f Nudcmam &
30
20

y = 06516x- 0DO6485

2 a R® =0.989
A ‘/____/_.——/f—j. v=0.2672x-0277
o ra R =09886

s 10 1S _’\(:f’ing 356 (ng/ml)

O—

Hinh 5. Biéu d6 thé hién hoat tinh chdng oxy héa ciia nwdc mam, nudc mam toi den so véi vitamin C
Tir phuong trinh trén db thi, chiing toi tinh dwgc IC50 cua vitamin C, cia mam toi den,
ctia nwdc mam lan lugt 1a 15,35 pg/mL, 76,64 ng/mL va 186,09 pg/mL. Két qua cho thay kha
nang chéng oxy hoa ciia nwdéc miam t6i den cao hon ciia nudc mam. Nhu vay trong nudc mam
t6i den, ngoai mot luong chat chéng oxy hoa ¢ sin trong nudc mam con co thém mot lugng
chat chdng oxy hoa khac tir toi den dua vao.
4. KET LUAN
Toi twoi qua qua trinh 1én men & d6 4m va nhiét d6 cao s& trai qua qua trinh bién d6i
cac thanh phan 1y hoa cia téi 1am t6i 6 mau den, mém, vi ngot, khong con mui hing cay. Kha
ning chdng oxy héa cia toi den ting gip 5 lan, ham luong flavonoid ting 8 1an, ham luong
dudng tong ting 2,8 1an va duong khir ting 11 14n so vai toi twoi nén toi den dugc xem la 6
gia tri duoc tinh cao hon so véi toi twoi. Toi den dugc tng dung dé san xuit nudc mam toi den
v6i ty 18 toi den va nudc mam 13 3 : 15 (g/mL) cung cdp du luong chéat chdng oxi hoa tdi thiéu
cho mot nguoi trong mot ngay. San pham c6 mui thom ciia toi va mui vi ddc trung ctia nude
méam, san pham khong bi phan 16p, do sét san pham vira phai, dat gioi han vé coliform va van
gilt dugc hoat tinh chéng oxy hoa cta téi den ban dau. Trong nhitng nghién ctru tiép theo,
ching t6i tiép tuc khao sat cac phuong phép khac nhau dé bao quan va duy tri chat lugng ciia
san pham, ciing nhur tiép tuc phat trién cac sian pham méi nhu nudc tuong téi den, sot toi den
nham tao ra nhiéu san pham chét lugng cho ngudi tiéu ding.
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RESEARCH ON THE COMPONENTS OF GARLIC AFTER FERMENTED AND
APPLY FOR PRODUCING OF BLACK GARLIC FISH SAUCE

Doan Thi Hoai Nam, Le Duc Hoang Lan, Le Thi Thuy Tien
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ABSTRACT

Black garlic, a fermented product without the participation of microorganisms from fresh garlic
has been shown to have higher pharmacological effects than fresh garlic. In this research, we evaluated the
components including physical and chemical norms and bio-activity of black garlic and found out the
suitable ratio of black garlic and fish sauce to produce black garlic fish sauce which could be used to
supplement our body’s antioxidant. Besides, this product also helps not only to increase the economic
value of black garlic but also to bring it nearer to the consumers. To produce black garlic, fresh garlic was
annealed at 70°C, 80 - 90% moisture content for 35 days. Physical norms including color, taste, total sugar
and reducing sugar, antioxidant and antibacterial activities of black garlic were evaluated and compared
with those of fresh garlic. As a result, the black garlic is black, soft, sweet, and no pungent odor. Reduced
sugar (220 mg/g) of black garlic was 11 times higher than that of white garlic (20 mg/g). Antioxidant
capacity of black garlic (%I1C50 = 125.04 pg/mL) increased 5 times compared to fresh garlic (%IC50 =
646.3 ng/mL). These obtained results were used to select the appropriate ratio of black garlic and fish
sauce to create harmonious, delicious and rich antioxidant black garlic fish sauce which can be used in
daily meals.

Key words: Antioxidant activity; fermentation; black garlic fish sauce; black garlic; fresh garlic.
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