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Tém tat

Dit van dé va muc tiéu: Trong nhirng ndm gan day, toi den duwoc st dung rat phd bién & nwdc ta vi nhirng
tac dung vuot tréi nhu chéng oxy hda, chong viém, diéu hoa hé mién dich, chéng dj ing, ha lipid mau, tc
ché sy tdng trwdng cla té bao ung thu ... Ham luvgng cla céc hoat chat ¢ hoat tinh sinh hoc trong toi den
tdng cao so vdi toi trng, dang chl y nhat 13 S-alyll cysteine (SAC) - hoat chét chéng oxy héa chinh trong tdi
den. Muc tiéu: Nghién clru dugc thuc hién véi muc tiéu bao ché toi den va dich chiét tdi den. P6i twong va
phuong phap nghién ciru: Téi tuoi c6 don duwoc trong va thu hoach tai huyén dao Ly Son-Quang Ngdi. Khao
sat phuong phép diéu ché tdi den va cac diéu kién anh hudng dé bao ché dich chiét toi den. Panh giad chat
lvgng va ham lugng S-allyl cystein cla toi den va dich chiét téi den. K&t qua: Lua chon dugc phuwong phép cé
cung cap men bia va 0 4m trong 25 ngay dé bao ché téi den; phwong phap ham bing dung mdi nwdc dé diéu
ché dich chiét téi den vdi ham lugng S-allyl cysteine 13 396,73ug/g. K&t lun: D3 nghién clru thanh cdng quy
trinh bao ché toéi den va dich chiét téi den

Tir khéa: T6i den, S-allyl cysteine, high performance liquid chromatography (HPLC).

Abstract

Study on manufacturing black garlic extract from fresh single garlic
Tran Thi Viet Hang, Le Thi Minh Nguyet, Ho Hoang Nhan,
Dao Thi cam Minh, Phan Dang Truong Thi
Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Background and Objective: In recent years, black garlic has been popularly used in our country
because of its outstanding effects such as antioxidant, anti-inflammation, regulating immune system,
anti-allergy, lowering blood lipid, inhibiting the growth of cancer cells, ... The content ofcbioactive substances
in black garlic is higher than that in white garlic, especially S-alyll cysteine (SAC) its main active ingredient.
Objectives: This study was aimed to develop a process to prepare black garlic and its extract. Materials and
Methods: Fresh garlic was risen and harvested from Ly Son island, Quang Ngai province. The method and the
parameters of preparing black garlic and its extract. We investgated by evaluating their SAC content. Results:
The method of using beer yeast and incubating for 25 days was selected to prepare black garlic; the tunnel
method using water was chosen to prepare black garlic extract with SAC content of 396,73 ug/g. Conclusion:
The process of preparing black garlic and its extract have been successfully studied.

Keywords: Black garlic, S-allyl cysteine, high performance liquid chromatography (HPLC).

1. DAT VAN DE

Hién nay, con ngudi ngay cang cd xu huéng st
dung céac thdo duoc cé ngudn gbc tir thién nhién
trong viéc tang cudng stic khde, bao vé co thé va
phong ch6ng nhiéu bénh tat. Trong nhitng ndm gan
day, téi den dwoc sir dung rat phé bién & nuwdc ta va
thu hat sy quan tdm cba nhiéu nha nghién ciru do
nhitng tac dung vuot tréi cia nd nhu chéng oxy hda,
ch8ng viém va tac dong diéu hoa I&n hé mién dich,
chéng di rng, ha lipid méu, rc ché sy tang trudng
cla t& bao ung thu...[4], [5], [6], [8]. Ham lugng cac
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hoat chat cé hoat tinh sinh hoc trong téi den tang 1én
dang k& sau quad trinh 1én men, dédng cha y 13 S-allyl-
cysteine. Cach dung phd bién nhat cla toi den 13 &n
truc tiép. K& thira nghién clru bao ché toi den tir toi
twoi cd don, viéc diéu ché dich chiét tir tdi den la
mot san phdm trung gian cé thé duwa vao cic dang
bao ché& khéc nhau trong cac nghién clru tiép theo.
Vi vay, nham phat huy nhitng tdc dung clia tdi den va
giup viéc s dung trd nén thuan tién hon, ching toi
tién hanh dé tai: “Nghién ciru bao ché dich chiét toi
den tir tdi two'i c6 do'n” vdi 2 muc tiéu:
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- Xéy dwng quy trinh bao ché téi den tir téi tuoi
cé don.
- Xy dwng quy trinh bao ché dich chiét téi den.

2. 90I TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Ddi twong nghién ciru

- Chat chuan S-allyl cysteine (>98%, AK Sci - M§).

- Nguyén liéu: Toi twoi cé don tai dao Ly Son, tinh
Quang Ngéi, thu thap tlr thdng 2 dén thang 3 ndm
2020.

- Dung mdi chiét xuat: cén, nwdc. Mot sb trang
thiét bj dung trong bao ché.

- Hda chéat phén tich: acid 1-heptansulfonic, natri
dihydrophosphat, acid orthophosphoric, acetonitril,
methanol chuyén dung cho HPLC (Merck) .

- Thiét bj: My HPLC Shimadzu LC-20A series
2000, detector DAD. Cot pha tinh: HyPURITY C18
(4,6 x15mm, 5 um).

2.2. Phuwong phap nghién ciru

2.2.1. Xdy dwng quy trinh bao ché téi den

Khao sat anh huwdng clia men bia va thoi gian
I[én men khac nhau trong qua trinh bao ché téi den
tr téi twoi cd don. T dé lyva chon cac diéu kién
thich hgp dé diéu ché t6i den dua trén co s& dinh
lwgng SAC.

Phan dinh lvgng tién hanh trén 3 mau, mo6i mau
st dung 30g tdi den. Xac dinh ham lugng SAC trong
toi den.

2.2.1.1. Khédo sdt anh huéng ctia men bia

Mau 1 (TK): Can 1000g tdi tuoi cd don, boc
trong gidy bac, cho vao néi 0 &m & 70°C [3] trong
25 ngay.

M3u 2 (TM): Can 1kg téi twoi cd don ngdm ngap
trong 1000mL bia trong 30 phut dé cung cidp men
bia, v6t ra dé rdo trong 30 phut, boc trong gidy bac,
cho vao néi 0 &m & 70°C trong 25 ngay.

Sau 25 ngay thu duoc 2 miu toi den tuong ¢ng.
Lay dong lwong 30g téi den, nghién nét bang chay,
cho thém 200mL nuéc cat, khudy déu. Loc qua béng
thu dwoc dich loc, dem ¢ thanh cao dac vdi dong
khéi lvgng. Sau do tién hanh dinh lwong ham lugng
SAC trong 2 mau trén .

2.2.1.2. Khdo sat Gnh huéng cua thoi gian Ién
qud trinh bdo ché téi den

Chuan bj 3 mau tdi tuoi cd don dua trén két qua
Iwa chon sau khi khao sat anh hwédng cia men bia,
(mau 1, mau 2, miu 3) déng lwong 1kg, boc trong
gidy bac cho vao néi 0 4m & nhiét d6 70°C trong cac
thoi gian tuong ng sau: 20, 25, 30 ngay. Sau do,
nghién 30g mdi mau tdi den, phan tan trong 200mL
nudc cat, loc qua béng thu dich loc, c¢é thanh thé
chat cao d&c. Cubi clng, can 5g cao dic mdi mau
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twong ¢ng dé dinh lwong SAC bang may HPLC.

2.2.2. Xdy dung quy trinh béo ché dich chiét téi den

Khao sét cac phuwong phéap chiét xuat khac nhau
[1], [2]. Tir d6 lwa chon phuong phap chiét xuat t6i
wu dya trén co s& dinh lwgng SAC.

Mbi phuong phép tién hanh trén 3 mau, mdi
mau s dung 30g tdi den. Xac dinh ham lwgng SAC
clia cac mau.

Quy trinh bao ché dich chiét

Chuan bj 4 mau: 30g tdi den/mau, nghién nat
trong c6i chay, lam &m trong 30 phdt.

- M&u AO: dung phuong phap ham véi dung moi
nudc trong thoi gian 2 gio

- MAu A5: dung phuong phap ngadm kiét véi dung
moi cdn 50° trong thoi gian 72 gid

- MAu A6: dung phuong phap ngdm kiét véi dung
moi cdn 60° trong thoi gian 72 gid

- Mau A7: dung phuong phap ngadm kiét v&i dung
moi cdn 70° trong thoi gian 72 gid

Sau cdc thoi gian trén, c6 cac dich chiét véi dong
thé tich dén khi c6 4 mau cao véi khéi lvgng twong
duwong. Cudi cung, can 5g cao/mau dé dinh luong
ham lwgng SAC bing phuong phap HPLC va cho két
qua nhu hinh 1 va bang 3.

2.2.3. Xdc dinh ham lwgng SAC trong téi den va
cao téi den

2.2.3.1. Xdc dinh ham lugng SAC trong téi den

Xac dinh ham lwgng SAC bang HPLC [9]: Chuan bj
mau: can chinh xac 5g mau thir 1a cao déc sau khi xtr
ly nhu trén d6i véi tdi den vao binh dinh mirc 50mL,
thém hdn hop Methanol: H20 (1:1) vira d0 d&n vach
va siéu 4m mau cho tan hoan toan. Loc qua mang
loc @=0,45um dé tiém sdc ky. S-allyl cysteine duoc
st dung lam dwdng chudn. Pha déng bao géom:
kénh A gdbm 20mmol/l natri dihydrophosphate
va 10mmol/l acid heptansulfonic, pH 2.1 (dwoc
diéu chinh bang acid orthophosphoric), kénh B:
acetonitril. Rtra gidi theo chuwong trinh gradient nhu
sau: 0-5 phat, 100-85% A; 5-25 phut, 85-73% A; 25-
26 phut, 73-50% A; 26-28 phut, 50% A; 28-30 phut,
50-100% A, 30-50 phut 100% A. Téc d6 dong 0,8 mL/
phat, nhiét d6 cot 400C.

2.2.3.2. Xdc dinh ham lugng SAC trong cao téi den

Xéac dinh ham lwong SAC bang HPLC [11]: Chuan
bi mau: can chinh xac 5g mau thir vao binh dinh muc
50mL, thém hén hgp Methanol: H,0 (1:1) vira dd dén
vach va siéu am mau cho tan hoan toan. Loc qua mang
loc @= 0,45um dé tiém sac ky. S-allyl cysteine dwoc st
dung lam duwong chuan. Tién hanh phan tich bang thiét
bi HPLC v&i diéu kién tién hanh twong ty nhu phan xac
dinh ham lugng SAC trong toi den.

2.2.3.3. Cong thirc xdc dinh ham lwgng SAC trong
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mdu cao ddc, dich chiét va tdi den - m khéi lvong cao téi den clla mau (g)
* Ham lugng SAC trong cao dac duoc xac dinh tlr - Xla ham luvgng SAC trong cao dac (ug/g)
két qua clia qua trinh dinh lwvong SAC bing may HPLC: - Y la ham lugng SAC trong cao dac (ug/mL)
C (thlr) = S (th&) * C (chuin) / S (chuin) * Ham lugng SAC trong toi den: Z = m*X/30
Trong do: Trong do:
- Cla ndng d6 chat (ug/mL) - m khai lvgng cao téi den clia mau (g)
- S la dién tich pic (mAU*minutes) - Xla ham lugng SAC trong cao ddc (ug/g)
* Ham lwong SAC trong dich chiét: Y =m*X/V - Zla ham lugng SAC trong tdi den (ug/g)
Trong do:

- Vla thé tich dich chiét cia mau (mL)

3. KET QUA NGHIEN cU'U

3.1. Xay dwng quy trinh bao ché téi den

3.1.1. Khéo sdt anh hwé'ng cia men bia vao qud trinh Ién men bao ché téi den tir téi tuoi cé don.

Sau khi thyc hién quy trinh chuan bj, 1én men va dinh luvgng SAC trong téi den, két qua nhu bang 1.
Bang 1. K&t qua ham luvgng SAC trong tdi den

M3u Khéi lvgng cao téi den Ham lwgng SAC trong cao ddc  Ham lwgng SAC trong téi den
(g) (ne/g) (ne/g)

TK 9,60 £0,06 348,27 £ 0,93 111,46 £ 0,60

™ 9,81 +0,08 420,21 £ 0,94 137,44 + 1,34

Nhdn xét: Ham luong SAC trong mau TM, téi den dugc 1én men cé cung cap men bia cao hon mau toi den
duogc |8n men khdng cung cdp men bia, su khac biét nay cé y nghia thdng ké (p<0,05). Do d6, phuong phap
dung men bia d& bao ché téi den dwoc ching t6i lva chon.

3.1.2. Khdo sdt anh hwéng cta théi gian 1én men bdo ché téi den tir téi twoi ¢ don

Khao sat quy trinh 1én men bao ché téi den tir tdi tuoi cé don cd cung cdp men bia vdi céc thoi gian khac
nhau.

Bang 2. K&t qua ham lvgng SAC trong tdi den dwoc U trong cac thai gian khac nhau

M3u Thoi gian Khéi lwvgng cao (g) Ham luwgng SAC trong cao dac  Ham lwgng SAC trong
(ng/g) téi den (ug/g)
M20 20 ngay 9,51+0,11 376,79 £0,87 121,16 £ 0,99
M25 25 ngay 9,83 +0,05 419,12 + 0,39 137,44 +1,34
M30 30 ngay 9,64 + 0,04 391,64 + 0,48 124,17 + 2,24

Nhdn xét: Ham lwong SAC trong mau tdi den dugc 1én men sau 25 ngay 1a cao nhat, sw khac biét ndy cd y
nghia théng ké (p<0,05). Do d6 thoi gian t8i wu dé 1&n men tdi den tir toi tuoi co don la 25 ngay.
3.2. Xay dwng quy trinh bao ché dich chiét téi den
Ti€n hanh bao ché dich chiét bang cac phuong phap chiét xuat khac nhau: ham béng nuéc trong 120
phut, ngdm kiét bang con 50°, 60°, 70° trong 72 gid.
Bang 3. Ham lugng SAC clia téi den duoc chiét xuat bing cac phwong phéap khac nhau

M3u Thé tich dich Khéi lwong Ham lwgng SAC Ham lwgng SAC trong Ham lwgng SAC
chiét (mL) caotoéiden(g) trongcaodic(ug/g) dich chiét (ug/mL) trong téi den (ug/g)
A5 1215 8,79 + 0,60 341,77 £ 0,56 2,47+0,23 100,18 + 1,64
A6 1197 8,76 £ 0,16 339,28 £1,03 2,48 £0,78 99,08 £ 0,58
A7 1208 9,46 £ 0,23 310,53+0,49 2,43+0,95 97,92 £ 0,96
AO 1211 8,68 0,43 396,73 £0,36 2,84 +0,64 114,78 £ 2,39
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Hinh 1. Sic ki d6 cdc mau A0, A5, A6, A7 va mau chuin AC
Nhdn xét: Ham lwgng SAC trong dich chiét tdi den thu dugc khi ham bang nuwdc cao hon phuong phép
chiét xuat khéc, su khac biét nay cé y nghia théng ké (p<0,05). Vi vy chon phuong phdp bao ché dich chiét

téi den t6i wu 13: ham téi den véi nwdce trong 120 phut.

4. BAN LUAN

Toi twoi c6 don d3 dwogc 0 4m |én men vdi sy
¢ mat cia men bia hodc khdng cé men bia. Qua
trinh bao ché tdi den cho thay, tdi den dugc bao ché
c6 cung cap men bia c6 ham lugng SAC 13 137,44 +
1,34pg/g, cao hon dang k& so vdi ham lugng SAC
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trong téi den duwgc 1én men ma khéng dwoc cung
cap men bia (111,46 + 0,60ug/g). Viéc s&r dung men
bia trong bao ché t6i den cé thé d3 thuc day qua
trinh 1én men. Ngoai ra, thoi gian 1én men ciing la
mét yéu té anh hudng tdi chat lugng téi den. Két
qua nghién ctru thu duoc cho thady ham lwong SAC
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trong toi den trong 25 ngay cao hon hai thoi gian
khao sat con lai con lai (20, 30 ngay), thoi gian nay
cting ngan hon so vdi téi den trén thj truong thuong
duoc bao ché trong 30 ngay. Theo nghién clru cla
Sang Eun Bae va cong sy, ham lugng SAC trong tdi
den & Uiseong, Han Quéc la 124,67ug/g [7]. Su khac
biét nay la do SAC hinh thanh trong tdi den phu
thudc vao qua trinh 1én men va nguén nguyén liéu
toi twoi cd6 don [10]. Nguyén liéu toi den c6 don
ma chuing t6i bao ché c6 ham lwgng SAC nam trong
khoang ham lwgng clha cac nghién ctru khac [7,12].
Téi den cling chira nhiéu nhém acid amin quan
trong dé bj phan hdy & nhiét d6 90°C [8] nén ching
tdi chon khdo sét 2 phuong phap 1a hdm & 70°C vdi
dung mdi nudc trong 2 gi& va ngdm kiét véi dung
moi 1a con 50°, 60°, 70° trong 72 gid dé diéu ché&
dich chiét. K&t quad nghién ciru cho thay, phuong
phap ham bang nwdc véi thoi gian 120 phat cé
ham luwgng SAC 13 2,84 + 0,64ug/mL dich chiét toi
den, cao hon so v&i phuong phdp ngdm kiét bang

cbn 50°, 60°, 70°. S-allyl cysteine 1a mét hop chat co
hoat tinh sinh hoc dwgc hinh thanh trong qua trinh
thdy phan glutamyl-S-allyl cysteine bang enzyme-
glutamyl transpeptidase, tan tét trong nudc. Ngoai
ra, nhiét d& ham nam trong khoang 60°C-70°C, ¢
thé khong anh huwéng dén qué trinh phan hly duoc
chat SAC nén dé dam bao dich chiét toi den cé ham
lrong SAC cao, thuan tién cho viéc nghién clru cac
san pham tiép theo.

5. KET LUAN

Qua thoi gian ti€n hanh dé tai, ching toi d3 xay
dung thanh céng quy trinh bao ché t6i den tir toi
tuoi cd don cé cung cdp men bia trong 25 ngay, dich
chiét tdi den duoc bao ché bang phuwong phap ham
trong nudc vai thoi gian la 120 phut.

Dich chiét t6i den la co s& nghién clru phat trién
san xuat trén quy mo cong nghiép dé tao ra cac dang
bao ché khdac va thuan tién hon trong viéc dap rng
xu huéng hién nay cGa nguoi tiéu dung.
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