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Tém tit

Toi (Allium sativum L.) 1a nguy@n liéu dung trong ché bién thuc pham rat thong dung & cac qudc gia trén thé gisi. Gan
day, mot dang san pham ché bién tir toi thdng qua qué trinh 18n men la toi den da dugc quan tam nghién ciru va tng dung.
Toi den da dugc chirg minh ¢6 nhiéu hoat tinh sinh hoc quy nhu chéng oxy héa, khang khuan, tc ché ung thu, chdng
béo phi, khang viém, v.v... nén da duoc quan tdm sir dung lam thuc pham chirc ning, thuc pham bd dudng nham ting
cuong sic khoe cho ngudi. Bai viét nay gioi thiéu mot sé cong trinh nghién cau vé hoat tinh sinh hoc cua toi den.

Tir khéa: Toi, toi den, hoat tinh sinh hoc, 1én men, thyc pham chic nang.

Abstract

Garlic is a prevalent ingredient for food processing in countries around the world. Recently, black garlic, a fermented
garlic, has been of interest in research and food and clinical applications. Black garlic has been proven to contain many
valuable biological activities such as antioxidant, antibacterial, cancer inhibitor, anti-obesity, anti-inflammatory, etc.
Therefore, it has been used as functional and nutritious food to improve human health. This article introduced an overview
of the biological activities of black garlic.

Keywords: Garlic, black garlic, biological activity, fermentation, functional foods.

1. Gi6i thiéu diéu kién kiém soat nhiét do (60-90°C) va do am
(80-90%) [1]. Trong qua trinh xtr Iy nhiét, mau
clia toi s& chuyén dan tir tring sang den. Toi den
thanh pham khéng con mui dic trung nhu t6i
tuoi vi ham luong hoat chat dic trung allicin

Toi da dugc str dung rong rai lam gia vi, thuc
phdm va vi thudc ¢ truyén trén thé gidi qua
nhiéu thé ky. Theo Pong y, ti co vi cay, tinh on,
hoi doc, c6 tac dung thanh nhiét, giai ddc, sat
khuén, chita khi hu, tiéu tién kho, bung truéng
day hoi, v.v...

trong toi den da dwoc giam dang ké. Hon nira,
hoat tinh sinh hoc cua to6i den cao hon khi so
sdnh vdi toi tuoi. Trong bai bao nay, ching toi

Toi den 1a mot dang san pham Ién men tir t6i s& trinh bay vé mot sd hoat tinh sinh hoc dang

tuoi. Qua trinh 1én men dugc thyc hién trong
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cha ¥ cua toi den nhu kha ning chéng oxi hoéa,
chdng ung thu, chéng viém, bao vé gan, v.v...
2. Hoat tinh sinh hoc cua tdi den

Téi duge st dung 1am gia vi trong ché bién
thue pham, dic biét 1a ¢ cac nude Chau A va co
rat nhidu loi ich quan trong cho suc khoe [2].
Tuy nhién, vi cay ndng va mui dic trung ciing

han ché viéc tiéu thy t6i twoi chua qua ché bién
[3]. Do d6, ngudi ta da phat trién cac cong thirc
ché bién toi khac nhau. To6i den la mdt trong
nhitng dang san pham hiru ich, dugc ua dung do
c6 dac tinh khong mui va vi ngot [5]. Bang 1 tom
tat nhitng hoat tinh sinh hoc dang cha ¥ cia toi
den [1].

Bang 1. Mot sb hoat tinh sinh hoc cua téi den [1,11]

Hoat tinh
sinh hoc

Tac dung sinh hec

Tham
khao

Hoat tinh
chong oxi héa

¥ Géc ty do (kha nang chong oxi hoa twong duwong Trolox [TEAC],
EDA, DPPH va phuong phap ABTS) trong diéu kién in vitro.

N Hoat tinh superoxide dismutase (SOD).

V' Nong d6 TBARS & chuot.

N Hoat tinh cua SOD, GSH-Px, va CAT.

[71, 9],
[12], [13],
[14]

Hoat tinh
chong ung thu

AN Qué trinh chét theo chu trinh cua té bao trong cac té bao bach cau
U937 6 nguoi.

AN Poc tinh té bao trong ung thu biéu md & ngudi A549 (ung thu
biéu mé phdi), MCF-7 (ung thu biéu mo tuyén va), AGS (ung thu
biéu md tuyén da day) va té bao HepG2 (ung thu biéu mo gan).

' Thé tich va trong lwong khdi u trong té bao ung thu da day ¢
nguoi SGC-7901.

AN Qué trinh chét theo chu trinh cua té bao va ung thu rudt két HT29.

[4], [71
[14], [15]

Hoat tinh
chong béo phi

V Trong luong co thé, trong lugng m& bung, duong kinh té bao ma
bung va d6 day I6p m& bung, triacylglyceride, LDL va ™ HDL &
chugt do HFD gay ra.
V' Tang can va md mao tinh hoan, triacylglyceride va mac HDL &
chuét do HFD gay ra.

[6]

Hoat tinh bao
V€ gan

¥ Mtrc AST, ALT, ALP va LDH va 1 CYP2EL1, glutathione S-
transferase, quinone reductase (GR) va cac hoat tinh cua CAT trong
t6n thuong gan do su oxy hda cua ethanol gay ra & chugt.

V' Nong d6 ALT va AST trong tén thuong gan do carbon
tetrachloride va D-galactosamine gy ra & chudt, va & gan nhiém mé&
do HFD va mé hinh t6n thuong gan & chudt C57BL/6.

[16], [17]

Hoat tinh
chong viém

V Su hinh thanh ROS, VCAM-1, su két dinh té bao don nhan cua
dong té bao don nhan (THP-1), ICAM-1 va NF-kB trong cic
HUVEC dugc kich thich bang TNF-o

\ Ting sinh té bao, chu trinh té bao, ICAM-1, VCAM-1, NF- kB va
protein hoat hoa-1 (AP-1) trong HESC duogc hoat hda bang TNF-o
V' TNF-0 va IL-6 trong sbc gay chét do LPS gay ra ¢ chuot C57BL/6

[8], [18],
[19]

Hoat tinh
chong di ung

V' B-Hexosaminidase, TNF-a, PGE;, cyclooxygenase-2 va 5-LO
trong céc té bao RBL-2H3.

N Phan ting PCA trén phan tng phan vé thu dong qua da qua trung
gian IgE & chuot.

[20]
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2.1. Hoat tinh chéng oxi héa ciia téi den

Hoat tinh chdng oxi hoa cuia t6i bi anh huong
boi phuong phéap ché bién [6]. Allicin, mot hop
chat khong bén ving trong toi tuoi, s& dugc
chuyén hoéa thanh hop chét bén viing, S-Allyl
Cysteine (SAC), trong qua trinh chuyén hoa
thanh t6i den va thé hién hoat tinh chdng oxy hoa
manh [5], [7]. Lee va cac cong su da bao cdo kha
nang hap thu gdc tu do co trong t6i den ché bién
(59.2+0.8 umol/g trong lugng tuoi) cao hon
nhiéu hon so véi toi twoi (13.340.5 pmol/g trong
luong tuoi) thong qua nghién ctu trong dicu
kién in vitro (TEAC) [8]. So véi toi tuoi, thi
nghiém da ching minh dich chiét toi den c6 hoat
tinh chéng oxi héa va hoat tinh superoxide
dismutase (SOD) manh gip 10 lan [9]. SOD la
enzyme phan giai cac goc superoxide (Oz°) thanh
oxygen (O2) va hydrogen peroxide (H20-), do d6
la mot phan tng chéng oxy héa quan trong ¢ tat
ca cac loai té bao c6 tiép xuc véi oxygen. Chung
va cong su da ché bién toi den va tao ra san pham
c6 d6 am khac nhau. Tiép theo, nhom nghién ciru
da tht nghiém va thu duoc hoat tinh sinh hoc
chbng oxy héa tong sb cua toi den ¢ cac do am
75%, 84% va 90% trong 72h, dong thoi ting 1an
luot 31.9, 28.2 va 22.6 lan so véi ddi ching la
bot toi tuoi [10].

Kim va cong su [12] da chi ra rang dich chiét
t6i den ndng o6 10% cd hoat tinh hap thu géc tu
do cao hon so véi dich chiét téi twoi co cung
nong do bang phuong phap hap thu goc t do cua
2,2-diphenyl-1-picrylhydrazyl (DPPH) va 2,2-
azino-bis-(3-ethylbenzothiazoline-6-sulfonic
acid). Toi den ché bién ciing cho thay hoat tinh
chéng oxy héa manh hon t6i twoi thong qua
phuong phap hap thy géc tu do caa DPPH va
2,2-azino-bis-(3-ethylbenzothiazoline-6-
sulfonic acid) [13]. Dich chiét toi den bang
ethanol 70% c6 hoat tinh hap thu géc tu do cua
DPPH cao hon so véi dich chiét cua toi tuoi
trong ethanol 70%, 90% [7].

2.2. Sw iic ché sinh trwéng ciia cac dong té bao
ung thw

C6 séu dac diém thuong gap trong qua trinh
phét trién cin bénh ung thu & ngudi bao gom: tin
hiéu tang sinh dwoc duy tri, tron tranh céc thude
tic ché tang trudng, chdng lai sy chét theo chu
trinh cua té bao (apoptosis), kich thich sy nhan
Ién vd han cua té bao, tao mach mau, va kich
thich sy xam lan va di can. Mot s loai thuc
pham chirc ning c6 hoat tinh chong ung thu s&
hd tro ngan chan cac qua trinh nay [21].

Dich chiét hexane cua toi den ché bién
(HEABG) di chang minh hoat tinh chéng ung
thu trén cac té bao ung thu bach cau dong U937
& nguoi. HEABG, nong do khéc nhau gom 2.5,
5,7 va 10 mg/mL, da wc ché su phét trién cua té
bao bang cach kich thich qué trinh apoptosis noi
sinh théng qua diéu hoa ting (up-regulation) thu
thé gay chét 4 va phdi tir Fas, dong thoi 1am ting
ty 1& biéu hién cua cac protein Bax/Bcl-2.
HEABG ciing kich hoat caspase-9 va caspase-3
va phan huay poly(ADP-ribose)-polymerase theo
kiéu phu thudc vao néng do va thoi gian. Sy sinh
truong cua té bao do HEABG tic ché ciing kich
thich con duong apoptosis ngoai sinh thong qua
hoat hoa caspase-8, dan dén sy biéu hién cua
protein Bid duoc rat ngan. Nhu vy, HEABG da
chtng to tiém nang chong ung thu bang cach gay
ra qua trinh apoptosis phu thuéc vao caspase
thong qua cac con duong noi sinh va ngoai sinh
trong cac té bao U937 bénh bach cau ¢ ngudi [4].

Trong méot nghién ciru khac, dich chiét toi den
trong ethanol 70% (500 mg/mL) c6 thé giy doc
té bao ung thu biéu mo phoi dong A549, ung thu
vU dong MCF-7, ung thu da day dong AGS va
ung thu gan dong HepG2 theo cach phu thugc
vao liéu luong trong vong 72 gid [7]. Anh huong
caa dich chiét téi den va hoat chat sulfur hiru co
tan trong nudc dén cac té bao ung thu da cho
thiy céc hiéu tng 1&n chu trinh té bao va cac con
duong tin hiéu nhu hoat hda enzyme caspase-
3/9, rc ché su tao thanh ROS, pha hiuy DNA,
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hoat héa MAPK, v.v... tir 46 dan t&i tc ché su
sinh trudng va di can cua khéi u [22]. Gan day,
45 ca thé chuot duc Wistar di duoc thir nghiém
xtr Iy véi dich chiét toi den dé kiém tra hoat tinh
chbng ung thu sau khi da duogc kich thich phat
sinh  ung thu gan bang hoat chat
diethylnitrosoamine trong 7 tuan. Két qua cho
thiy dich chiét toi den c6 tac dung lam giam
trong lurong gan chudt va giam céc chi tiéu ALT,
AST va TBIL trong huyét thanh trén nhém chuot
thi nghiém mot cach rd rét [23].
2.2.1. Ung thu da day ¢ nguoi

Dich chiét toi den ché bién ¢ cac nong d6 10,
50 va 100 mg/mL dugc st dung trén dong té bao
ung thu da day dong SGC-7901 & nguoi. Két qua
cho thay dich chiét c6 nong d6 100 mg/mL da
gay ra hién tugng apoptosis trong mau thi
nghiém [14]. Hon nira, cic tac gia da chang
minh kha ning chong ung thu trén mé hinh
chuét. Cu thé, chudt duc Kunming duogc ciy té
bao ung thu da day trong 1 tuan va sau d6 duoc
diéu tri bang dich chiét toi den ché bién véi cac
nong do 200, 400 va 800 mg/kg bang cach tiém
phlc mac. Két qua cho thiy dich chiét toi den
ché bién lam giam thé tich va trong luong khoi
u, dong thoi ciing 1am ting enzyme superoxide
dismutase va glutathione peroxidase & chuot.
Nhu vay, kha nang chong ung thu cta dich chiét
t6i den ché bién co thé khéac véi hoat tinh chéng
oxy héa ma n6 gay ra [14].
2.2.2. Ung thu truc trang

Dich chiét toi den ché bién (20, 50 va 100
mg/mL) cling thé hién kha ning tc chdng ung
thu trén dong té bao ung thu tryc trang dong
HT29 ¢ nguoi théng qua qua trinh apoptosis
thong qua con duong dan truyén tin hiéu
phosphatidylinositol 3- kinase/ protein kinase B
(PI3K/AKt). Dich chiét téi den ché bién diéu
chinh tang PTEN, diéu hoa biéu hién Akt va p-
Akt. Dich chiét ciing c6 tac dung trc ché biéu
hién mRNA va protein ribosome 70-kDA
ribosomal S6 kinase 1 [15].

2.3. Tdc dung chéng béo phi

Béo phi, thtra can da tro thanh mét van dé c6
anh huong 1on téi sac khoe cua con nguoi. Co
nhiéu dang réi loan trao ddi chat lién quan téi
béo phi nhu huyét ap cao, rdi loan lipid mau,
khéang insulin va khong dung nap glucose. Mac
di nguoi ta da phat trién va ap dung nhiéu
phuong phap khac nhau trong phong ngura va
kiém soat béo phi nhung van chua c6 két qua
nhu mong mudn, do d6 viéc str dung thuc pham
chie ning da duoc quan tam thir nghiém. Chiét
xuit t6i den da duoc béo céo lam giam trong
lugng co thé, khdi luong mé ma, chit béo trung
tinh trong huyét thanh, cholesterol toan phan,
lipoprotein mat do thdp va malondialdehyd
huyét tuong khi thir nghiém trén chudt mac bénh
béo phi do ché d6 an nhiéu chat béo [24, 25, 26].
Toi den duoc ché bién véi su hd trg cia vi khuan
axit lactic ciing co tac dung rét tdt trong viéc cai
thién tinh trang béo phi do ché d6 an udng giy
ra trén mau chudt db/db C57BL/6J thi nghiém.
Két qua cho thay mot sé chi tiéu thi nghiém cua
chudt bao gom trong luong co thé, mao tinh
hoan, khéi lugng mdé md sau phiic mac va khoi
luong md m& mac treo rudt bi giam vai ty 1é 1an
lan Tuot 14 18%, 36%, 44% khdi va 63%. Hon
nira, chiét xut toi 1én men ciing tham gia diéu
hoa giam su biéu hién protein mRNA cua thy thé
y dugc kich hoat tang sinh (PPARY), protein lién
két v6i chat ting cuong trinh ty nucleotide
CCAAT va protein tao md, bao gdm protein-1C
lien két voi yéu té diéu hoa sterol (SREBP-1C),
enzyme tong hop axit béo (FAS) va stearoyl-
CoA desaturase-1 (SCD-1) [27]. Dac biét, Seo
va cong su [28] di dé xuat mot co ché 1am co s
cho chirc nang chdng béo phi cua t6i den. Cu thé,
trong thi nghiém tién hanh véi chudt duoc cho
an nhiéu chat béo (high fat diet), toi den co tac
dung truc tiép trong viéc didu hoa ting
adiponectin, thu thé o kich hoat tang sinh
peroxisome va diéu hoa giam SREBP-1C,
acetyl-CoA-carboxylase, FAS va SCD1.
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2.4. Tac dung bdo vé gan

Gan la mét trong nhitng co quan cua h¢é tiéu
héa tiét ra nhiéu loai enzyme dé chuyén hoa thac
an, thudc va cac loai chat khac di vao co thé. Boi
vay, gan ciing bi nhiéu tac dong dan dén phat
sinh bénh tat nhu bénh gan cép tinh va’/hoac man
tinh, chang han nhu xo gan, bénh gan khoéng do
ruou, viém gan nhiém mé& khong do ruou va
tham chi 1a xo gan. Nghién cttu thuc nghi¢m cho
thay toi den 1a thuc pham chirc ning c6 tac dung
bao vé gan. Trong thi nghiém trén dong chudt co
tén Wistar bi ton thuong gan do xur Iy CCl4, toi
den véi tac dung chdng lai tén thuong oxy hoa,
cu thé, cac chi tieu SOD, GSH-Px giam trong khi
ham luong alanine transaminase (ALT),
aspartate  transaminase  (AST), lactate
dehydrogenase va phosphatase (ALP) kiém ting
I&n nén co tac dung bao vé gan [29]. Trong mét
nghién ctru khac, Tsai va cong sy [30] da ching
minh rang xu Iy t6i den c¢6 ham luong SAC va
polysaccharides trén chudt gidng ICR di co tac
dung trc ché ton thwong gan do CCl4 giy ra
thong qua trc ché qué trinh peroxid héa lipid va
viém. Hon nira, Kim va cong sy [31] da ching
minh tac dung bao vé gan ctia toi den d6i voi ton
thuong gan man tinh khi xur Iy chudt Sprague-
Dawley. Nguyén nhan do toi den ¢ ché hoat
dong cua cytochrome P450 2E1 va tac dung cam
tmg d6i voi hoat tinh cia cac enzyme
glutathione-s-transferase va quinone reductase.
Shin va cong su [32] ciing bao cao rang tac dung
bao vé gan cua toi den do lam giam nong do AST
va ALT cua chudt thi nghiém Sprague-Dawley
dugc xu ly voi CCl4 va D-galactosamine.

2.5. Tdc dung chéng tiéu dwong

Tiéu duong la bénh réi loan trao di chat lién
quan toi sy tiét insulin, phuong thirc tac dong
cua insulin hoic ca hai, bénh rat thuong gap dan
t6i tang duong huyét man [33]. Mot s6 nghién
clru da diéu tra tiém ning chéng bénh tiéu duong
ctia toi den, vi dy, thi nghiém xir Iy chiét xuét toi
den trén chudt mic bénh tiéu duong do

streptozotocin d ¢6 tac dung lam giam dang ké
ham lwong duong trong mau, huyét sic tb
glycated va tang insulin huyét thanh rd rét [34].
Tuong tu, Thomson va cong su [35] da bao cao
dich chiét toi den 1am giam stress oxy hoa, cai
thién d§ nhay insulin, roi loan lipid méu va cac
bién ching khéc ciia bénh tiéu dudng trén chudt
duc Sprague-Dawley. Ngoai ra, mot nghién ctru
khac d3 kiém tra tic dung chdng tiéu dudng cua
bot toi den trén chudt Wistar duc va phat hién
thdy duong trong mAu giam, ngin ngla
glycogen trong gan va cai thién chuyén hoa lipid
bang cach ting hoat dong ciia enzyme glutamic
oxaloacetic transaminase, glutamic pyruvic
transaminase va y- GTP [36]. Hon nira, Lee va
cong su [37] da chiung minh rang toi den lam
giam dang ké néng do cac chat phan ung axit
thiobarbituric va ting cuong hoat dong cua
SOD, glutathione peroxidase (GSH-Px) va
catalase (CAT) & chudt méc bénh tiéu duong.
Ngoai ra, Si va cong sy [38] di ching minh rang
viéc sir dung toi den trong 40 tuan da lam giam
néng d6 malondialdehyd trong huyét tuong,
SOD, GSH-Px va kha niang chong oxy hoa toan
phan & phu nit mang thai. Cac nha nghién cau
cling chi ra rang Lactobacillus bulgaricus giup
tang cudng kha ning chéng oxy hoa ctia toi den
trén bénh nhan bi dai thao duong thai ky.
2.6. Chéng dj iing

Bing chimg cho thdy cac bénh di ing gay ra
boi cac yéu to nhu thoi quen an udng, stress va
moi truong séng. Trén thuc té, s6 bénh nhan di
{ing ngay cang ting ¢ nhiéu qudc gia . Di tng c¢6
lién quan dén phan Gng cua khang thé
immunoglobulin E (IgE) va té bio mast phai dap
g voi sdc phan vé va cac phan tmg di tng cap
tinh khac. Nguoi ta da chimg minh IgE va té bao
mast c6 vai tro chinh trong viéc tai tao moé co lién
quan dén viém di tng min tinh & bénh hen
suyén. Di tmg duoc chia thanh nhiéu loai. Di ung
loai I nhu phan vé c6 thé dugc kich hoat boi thy
thé IgE c6 4i luc cao (thy thé FceRI) trén mang
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sinh chit ctia t& bao mast va té bao bach ciu wa
bazo nhu histamin, chit chuyén hoa acid
arachidonic, protease, serotinin va heparin. Dich
chiét ethyl acetate cua toi den (nong do 2
mg/mL) di twc ché sy giai phong P-
hexosaminidase va TNF-a, tir d6 trc ché phan
g viém qua trung gian IgE trong cac té bao
RBL-2H3. Hon nita, tir dich chiét ethyl acetate
cua toi den nguoi ta cling xac dinh phan doan
BG10 c6 kha ning wc ché su giai phong cia -
hexosaminidase va TNF-a manh hon so véi cac
phan doan khac. Ngoai ra, nong d6 50 mg/mL
cia BGI0 ciing uc ché sy hinh thanh
prostaglandin E2, leukotriene B4 va qua trinh
phosphoryl hoa cua Syk. Nguoc lai, BG10 ciing
lam giam qua trinh  phosphoryl hoa
phospholipase A2 va 5-lipoxygenase va giam
biéu hién ctia cyclooxygenase-2 trong cac té bao
RBL-2H3 [20].

3. Két luan

Téi tuoi 12 loai thuc pham phd bién, nhiéu tac
dung v6i1 suc khde nén duge cong nhan la mot
trong nhitng loai thyc pham an toan. Cac phan
tich vé hoat tinh sinh hoc cho thay téi den c6
nhiéu uu diém vuot trdi khi so sénh véi toi tuoi.
Nhiéu nghién ctru da cung cip bang ching vé
tiém nang diéu tri ciia cac bénh khac nhau cia
t6i den. Dich chiét toi den di cho thiy hoat dong
chéng oxi hoa, chdng ung thu, chdng viém, bao
vé gan, chéng béo phi, giam lipid mau, chdng di
ung, diéu tri cac bénh lién quan dén than. Do do,
Viéc tang cuong gidi thidu va tuyén truyén sir
dung t6i den hang ngay la can thiét nham hd tro
va cai thién strc khde con nguoi.

Mot s6 thuat ngir viét tat:

LDL: Low-density lipoprotein, TNF-a:
Tumor necrosis factor alpha, ICAM-1:
Intercellular adhesion molecule-1, VCAM-1:
vascular cell adhesion molecule-1, 5-HMF: 5-
Hydroxymethylfurfural, HDL: High-density
lipoprotein, HDL-c: High-density lipoprotein

cholesterol, HFD: High-fat diet, ALT: Alanine
transaminase, ALP: Alkaline phosphatase, AST:
Aspartate  transaminase, SOD: superoxide
dismutase, GSH-Px: Glutathione peroxidase,
ROS: Reactive oxygen species va CAT:
Catalase, DPPH: 1,1-diphenyl-2-picrylhydrazyl,
ABTS: 2,2-azino-bis-(3-ethylbenzothiazoline-
6-sulfonic acid), EDA: electron-donating ability,
HESC: Human endometrial stromal cell,
HUVEC: Human umbilical vein endothelial cell,
IgE: Immunoglobulin E, LPS:
Lipopolysaccharide, NF-kB: Nuclear factor kB,
PCA: Passive cutaneous anaphylaxis, TBARS:
Thiobarbituric acid reactive substances, PGE3:
Prostaglandin E2, 5-LO: 5-lipoxygenase.
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