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ABSTRACT

Objective: This study aimed to develop a formulation and process for the prepartion of
concentrated garlic extract, as well as to establish quality standards for concentrated
garlic extract.

Methods: Garlic extract was prepared using the cold maceration method. The dried garlic
material was coarsely ground, then moistened with 70% ethanol. The quality indicators
were evaluated according to the Viethamese Pharmacopoeia V, including organoleptic
properties, moisture content, qualitative and quantitative analysis, insoluble matter,
solubility, pH, total ash, heavy metal limits, and microbiological examination.

Results: The cold maceration process was optimized. The dry material was soaked for
24 hours in a 70% ethanol solvent at drug/solvent ratio 5/1, extracted twice, combined,
and filtered. The solvent was then recovered by distillation. The resulting extract was
concentrated and dried at 50°C to obtain a thick substance with a moisture content of
less than 20%, store at temperature below 300C, humidity not exceeding 75%. The final
product met the established quality standards.

Conclusion: This research successfully established a process for preparing concentrated
garlic extract and its corresponding quality standards. The final product met all quality
criteria, ensuring a high polyphenol content and good stability under specified storage
conditions.
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ABSTRACT

Muc tiéu: Nghién cfu nay nham xay dung cong thire, quy trinh bao ché cao déac toi, déng
thoi xay dung tiéu chuén chat lugng cao dac toi.

Phuong phap nghién ctru: Cao dic téi dugc bao ché bang phuong phap ngdm lanh. Cac
chitiéu chat lugng dugc danh gia theo Dugc dién Viét Nam V, bao gém cam quan, dé am,
dinh tinh, dinh luong, cdn khéng tan trong nudc, dé tan, xac dinh chat chiét dugc trong
cao, pH, tro toan phan, gidgi han kim loai nang, vi sinh.

K&t qua: Quy trinh bao ché cao dac tdi badng phuong phap ngadm lanh dudc t8i wu hoa.
Duogc liéu khd dugc xay thd, thAm d4m bang ethanol 70%. Phuong phap ngdm lanh, thoi
gian ngdm 24 gig, dung moi EtOH 70%, ty & dung moi/dugc liéu la 5/1, chiét 2 lan, gop
dich chiét, loc, cat thu hdi dung méi, co cao, sdy cao dén thé chat cao dac cé ham am dudi
20% & nhiét dé 500C, bao quan & nhiét do dudi 300C, dé am khdng qua 75%. Ché pham
dat yéu cau theo tiéu chuén cd s da xay dung.

Két luan: Nghién cltu da xay dung thanh cdng quy trinh bao ché cao dac téi va tiéu chuan
chat lugng clia cao dac toi. SAn pham dat tat ca cac chi tiéu chat luong, dam bao duoc
ham lugng polyphenol cao. Ché phdm dam bao dugc dé 6n dinh t6t & digu kién bao quan.

Ttr khéa: Cao dac toi, toi, tiéu chuan co sé.

1. DAT VAN DE

Toi (Allium sativum L.) la mot trong nhitng dugc liéu
dugc st dung phé bién tir lau ddi trong y hoc ¢d
truyén va hién dai [1-2]. Nhiéu nghién ctru da chirng
minh t6i c6 téc dung khang khuan, khang nam,
chéng oxy hoa, ha huyét ap, giam cholesterol mau
va hoé trg phong nglra ung thu [3-4]. Cac tac dung
sinh hoc nay chu yéu do sy hién dién cla allicin va
céc hgp chéat hitu co, dac biét la polyphenol [5-6].
Tuy nhién, viéc str dung téi & dang tuwoi hodc dang
bot khd con tdn tai nhiéu han ché nhu: mui vi hang
khé chiu, ham lugng hoat chat khé 6n dinh, dé bi
phan hly trong qua trinh bao quan va ché bién [7].
Diéu nay anh hudng lén dén kha nang ing dung toi
trong bao ché thuéc hién dai.

Cao dugc liéu la dang bao ché trung gian quan
trong, vlra giup bao tén téi da cac hoat chéat sinh
hoc, vira tao diéu kién thuén lgi cho viéc san xuéat
céc ché pham thudc va thuc phdm bao vé sic khoe
[8]. Viéc nghién clru bao ché cao déac toi co y nghia
guan trong trong viéc chuan hoa nguyén liéu dau
vao, dam béo tinh 6n dinh vé chat lugng va ham

*Tac gia lién hé

lugng hoat chat, déng thdi khic phuc dugc nhirng
han ché cla tdi tuoi. Xuat phat tir yéu cau thuyc tién
do, chung tdi ti€n hanh nghién ciru bao ché cao déc
toitrdugc liéu toi (Allium sativum L.) thu haitrén dia
ban tinh Hai Duong, véi muc tiéu xay dung quy trinh
bao ché cao dac toi, xac dinh céc chitiéu chat lugng
clia cao dac tdi va budc dau danh gia kha nang ing
dung trong bao ché céc dang thudc hién dai.

2. POI TWONG VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén liéu va thiét bi

Dudgc liéu tdi nguyén tép sdy khd dugc cung cap bdi
Trung tdm Nghién ctu va Kinh doanh Dugc, Truong
Cao dang Dugc Trung uong Hai Duong.

Céac dung moi héa chat: ethanol 960 (Viét Nam),
methanol (Trung Quéc), n-hexan (Trung Quéc), ethyl
acetat (Trung Quéc).

Chéat chudn acid gallic (My), thuéc thu Folin-
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Ciocalteu’s phenol (Burc), Tryptone Soya Agar (An
Do), Sabouraud Dextrose Agar (An Do), Violet Red
Bile Agar (An Do), Perfringens Agar Base (An D0).

Céc thiét bi chinh s dung trong nghién ctru: bép
dun céach thly Baths HH-S4 (Trung Quéc), may do
PH Eutech Instruments pH 510 (Singapore), binh
chiét dugc liéu (Burc), tank (Trung Quéc), bom chén
khong, tu sdy chan khéng (Purc), hé théng cat quay
chan khéng RE601B (Burc), may do quang phé AAS
(Bure), 16 nung (Prc), may do quang phd UV-VIS két
néi may tinh Thermo Evolution (My), may ldc SSL1
(Trung Quéc), ti an toan sinh hoc (Trung Qudc), tl
am mat (Trung Qudc), ta U nudi (Trung Quéc).

2.2. Phuong phap nghién cru

- Dugc liéu toi khd dugc lam nhd dung cho nghién
clru, khao séat cac yéu td anh hudng dén chiét xuat
duoc liéu.

- Khéo sat phuang phap chiét xuat: phuong phap
chiét néng tién hanh bang cach chiét néng hoi luu
& nhiét do s6i ctia dung moi. Dung moi chiét xuat
ethanol ti€n hanh chiét trong 2 gio, gop toan bo dich
chiét dé ngudi, lAng gan |4y phan dich trong, phan
con lai loc qua vai gac |8y dich. Gop toan bd dich
chiét thu dugc sau 3 lan chiét cat thu hoi dung moi
trén hé théng c6 tuan hoan ap suét giam, sau do co
dén thé chéat cao dac. Panh gia hiéu suét thu dugc.
Thi nghiém duogc lap lai 3 lan. Phuong phap ngam
lanh ti€n hanh bang cach can chinh xac khoang 1
kg dugc liéu toi xay nhd, thdm &m bang con, sau
d6 cho vao hé thong chiét, thém chinh xac con 900
ngap bé mat dugc liéu, sau dé ngdm lanh trong 24
gig, loc thu lay dich chiét cat thu hdi dung moéi, sau
do cb dén thé chat cao dac. Danh gia hiéu suét thu
dugc. Lap lai thinghiém 3 [An. So sanh hiéu sudtcla
qua trinh chiét xuat theo hai phuong phap, tir dé lua
chon phuang phap chiét xuat phu hgp [9].

- Khao sat dung moi chiét xuat: sau khi lwa chon
dugc phuong phap chiét xuat phu hgp, tién hanh
chiét xuat & cung mot phuong phap vdéi cac dung
moi chiét xuat khac nhau nudc, ethanol & cac néng
do 30% dén 96%. Danh gia hiéu suét chiét, tir do lva
chon dung moi chiét xuat phu hgp.

- Khao sat ty lé dugc liéu/dung mbi: khao sat cac ty
& dugc lieu/dung moi chiét xuat & cacty L& 1/3, 1/5,
1/7. Panh gia su phu hgp cla thiét bi va hiéu suét
chiét, t&r do lira chon ty & dung moi chiét xuat phu
hgp. Danh gia thong qua cac chi tiéu theo doi hiéu
suéat chiét xuat, ham lugng polyphenol.

- Chi tiéu chat lugng clia cao dac toi duge xay dung
va danh gia theo cac phuong phap quy dinh trong
Dudgc dién Viét Nam V. V&i céc chi tiéu cam quan,
xac dinh d6 4m bang phuong phap mat khéi lugng
do lam khd theo Dudgc dién Viét Nam V, kiém tra su
c6 mat clha dugc liéu tdi trong cao bang phuong
phép séc ky [6p moéng, xac dinh chat chiét dugc

bang nudc hodc ethanol theo Dugc dién Vit Nam V,
dinh lwgng polyphenol trong cao bang phuong phap
do quang phé UV-VIS, xac dinh do tro theo Dugc
dién Viét Nam V, xac dinh gigi han kim loai nang theo
Dugc dién Viét Nam V, xac dinh chi tiéu vi sinh theo
Dugc dién Viét Nam V [10].

3. KET QUA NGHIEN CcUU
3.1. Xay dung quy trinh bao ché cao dac toi

- Phuong phap chiét xuat: dua trén két qua khao
sat, chung t6i lya chon phuong phap ngam lanh cé
khudy trén trong qua trinh chiét xuat lam phuong
phap chiét xuat cao déac toi.
Phuong phap chiét

70

o 54,7507 %7% 56,8%

50

40

30

20
6,15% 6,17% 6,08%

o I .

HL polyphenol téng s& trong cao
chist (%)

Hiéu suét chiét polyphenol (%)

mNgdmlanh  mNgam lanh ¢é khudy trén Ng&m kiét
Biéu dd 1. Sy phu thuéc cla hiéu suat chiét
polyphenolva ham luvgng polyphenol vao phuong
phap chiét xuat

Duwa trén két qua thu dugc khi chiét xuat bang céc
dung modikhac nhauchothay, ham lugng polyphenol
toan phan trong cao chiét tang khi néng dé coén
tang tir 30-70% va khi néng d6é con & 96% thi ham
lwgng polyphenol cé xu hudng giam. Khi chiét bang
ethanol 70% ham lugng polyphenol (6,17 + 0,05%)
va hiéu suat chiét polyphenol (60,93 = 2,50%) la cao
nhat. Dung méi chiét n-hexan va ethyl acetat ham
lugng polyphenol va hiéu suét chiét lai khéng cao
so véi cac dung méi con lai, gid thanh tuwong doi cao.
Do do, chung t6i lya chon EtOH 70% lam dung moi
chiét xuat cho cac nghién clu tiép theo.

Loai dung méi chiét xuit

70 60,93% 54,97%
57,29% | 56,56% | 98:87% 50,97%

60 1,42%
50
40
30
20 6,17%  5,68%  5,65%
10 5,89% | 5,89% | 5,84% 5,7%
o RN B .

HL polyphenol téng s8 trong cao chiét
(%)

Hiéu suét chiét polyphenol (%)

mEtOH96% mEtOH 70% EtOH 50% EtOH 30%

m MeOH mn-hexan M Ethyl acetat

Biéu dd 2. Sy phu thudc cla hiéu suat chiét
polyphenol va ham lwong polyphenol toan phan
vao cac dung méi khac nhau

2 Crossrefd 57




Nguyen Thi Thanh Nhai, Pham Thi Hang / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 18, 55-60

7000

K&t qua & bi€éu do 2 cho thay dang bot xay thé cho
hiéu suat chiét polyphenol l&n nhat (60,93 = 2,50%)  «e
va ham lugng hoat chéat polyphenol (6,17 = 0,05)

5000

cling cho két quéa cao han. Dang thai lat cho ham

lugng polyphenolthédp hon dang xay thé, khac khong = el

nhiéu so v@i dang nguyén tép. Do vay ching toi lva ., :::

chon dang xay tho cho nhitrng nghién c(u tiép theo.
Kich thwdc nguyén liéu

50,48% 51,62%

HL polyphenol téng s6 trong cao chit (%) Hiéu sust chiét polyphenol (%)

60

50 Biéu dd 5. Suw phu thuéc cla hiéu suat chiét

polyphenol va ham luwgng polyphenol vao thoi
gian ngam

40
30

20
5,63% 5,8% 6,17%

. .

Tirkét qua nghién clru & biéu do 5 cho thay, khisé lan
chiéttang lén thi ham lugng polyphenolva hiéu suat

HL polyphenol t8ng sé trong cao chiét Hiéu suat chiét polyphenol (%) Chlé't pOlyphenO'. téng lén K’ét qUé té ng lén |'6 rét khl
(%) P e N WA w A A

sb6 lan chiéttangtur 1 lan lén 2 lan, tuy nhién khitang

=MNeuyéntép mThailat = Xaykh s0 lan chiét tlr 2 lan |én 3 lan thi ty & nay khac biét

khéng dang ké. Thém nira, néu chiét 2 lan sé tiét
kiém dung mdi dang ké so vdi chiét 3 lan, chinh vi
vay, ching toi lra chon sé l&n chiét la 2 lan.

Biéu do 3. Su phu thudc cla hiéu suat chiét
polyphenol va ham lugng polyphenol toan phan
vao kich thuéc nguyén liéu
S6 lan chiét

K&t qua nghién cltu & biéu doé 3 cho thay nhiét do

60, 93%

chiét xuat cang cao thi hiéu suat chiét cang giam, 7 60,26%
c6 thé do qué trinh ngdm ndéng trong thoi gian dai P
dAn dén mot s6 chéat bi phé hiy boi nhiét do. O nhigt
d6 phong, ham lugng polyphenol (6,17 £ 0,05%) va
hiéu suat chiét polyphenol (60,93 + 2,50%) la cao
nhat. Bdi vay, chang téi luva chon nhiét dd phong dé 10 568% 6,14% 6,17%
ti€n hanh cac nghién cltu tiép theo. o - N .

HL polyphenoLtér(li)sé trong cao chiét Hiéu suét chiét polyphenol (%5)

Nhiét d6 chigt e mrmzEs N
Biéu d6 6. Sy phu thudéc ctia ham lwgng

70 60.93% gy e polyphenol va hiéu suat chiét polyphenol

60 51,31% 51,33% vao s6 lan chiét

50
TUr cac nghién cltu khao sat &trén, ching toi lan lugt
nang cap quy trinh bao ché cao déc toi & cac quy mo
1 kg/mé, 10 kg/mé, 50 kg/mé, thuc hién méimé 3 lan
0 6,17% 5,000 5,24% 4,78% hiéu chinh cac thong s6 chiét xuat. Dya trén két qua
o N = . khao sat thuc nghiém, chung toi da thiét lap dugc

HL polyphenol tdng sé trong cao chiét Hiéu suat chiét polyphenol (%) quy trinh bao ché cao dac t3i 6n dinh vdi cac théng

o s0 cla qua trinh chiét xuadt nhu bang 1.

40
30
20

m Nhiét do phong m40 m50 m60

Bang 1. Cac thdng sé cua quy trinh
Biéu d6 4. Su phu thudc cua hiéu suat chiét cao chiét xuat bao ché ¢ quy mé 50 kg/mé
va ham lwong hoat chat vao nhiét dé chiét

K&t qua nghién ctru & biéu do 4 cho thay thoi gian m Noi dung Thong so
ngam cang dai thi ham lugng polyphenol chiét dugc Ngam lanh R
cang cao va cé xu hudng giam khi chiét & khoang 36 1 c6 khudy trén 24 gio
gi®. Khi chiét xuét & 36 gid cho hiéu suat bao ché i
cao, hiéu suét chiét polyphenol cao khéng dang ké 2 Dung mai chiét Ethanol 70%
S0 V@i chiét @ thoi gian 24 gio. Do dd, chung toi lya
chon thdi gian ngam 24 gio dé tiét kiém thoi gian 3 Ty lé 5/1
chiét. dung méi/dugc liéu

4 S6 lan chiét 2
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TT N&i dung Théng sé
5 Nhiét do chiét Nhiét dé phong
Cb6 chan khbng ap
6 Cat thu héi dung moi | suét giam, 24 gid,
50°C
7 Say dén thé chat cao kﬁ%ﬁé,yzcré%
dac, d6 am dudi 20% e &Y

3.2. Két quéa xay dung tiéu chuan co'sé cuia cao dac toi

Bang 2. Tiéu chuén co sé cua cao dac toi

Tenchi | by vong phap thir Yéu cau
tiéu
Kiém tra bang Cao dac mau nau
cam cadm quan, ché vang, dong nhat,
Lan pham phai dat mui thom dac
d céc yéu cau da trung clia dugc
néu liéu
X&c dinh bang
phuong phap méat
A khoi lugng do lam A . 0
Poéam khé - Duoc didn Khéng qua 20,0%
Viét Nam 'V, phu
luc 9.6
.+ | MAuthéhién phép
Pinh tinh | PNYONEPNAP SAC | "4 vy i tinh cua
ky l&p mong -
toi
Phuong phap Ham lugng
quang phé polyphenol toan
Dinh UV-VIS: budc song | phan khéng dugc
luvgng 745nm, cuvet 1 thap hon 5% tinh
cm, mau chuén theo ché pham
acid gallic Tmg/ml kho kiét
Cén .
A Thirtheo Dugc R .
khéng dién Viét Nam V., Khéng dLgdc qua
tan trong huluc 12.15 5,0%
nudc PhUL ’
Thir theo Durgc Tan hoan toan
Potan | diénViétNamV,
trong ethanol 70%
phu luc 1.1
Xac dinh Chat chiét dugc
chat . trong cao bang
chiét dTig:\t/?éetONZ“r’g‘\:/ ethanol khéng
duoc hu lljc 12.10 ’ duogc it hon 40%
trong PAU L ) tinh theo ché
cao pham da sdy kho
Thir theo Duogc Dung dich cao dac
pH dién Viet NamV, | 1% trong nudc phai
phu luc 6.2 c6 pH 1t 5,0-6,0

Te:c?éih' Phuwong phap thir Yéu cau

Thir theo Dugc
dién ViétNamV,
phu luc 9.8

Khéng qué 10%
tinh theo ché
pham da séy kho

Tro toan
phan

Téng sé vi khuan
higu khi khong
qua 10* CFU/g ché
pham

- Tong s6 ndm
khéng qua 102
CFU/g ché& pham

-Khbéngco
Salmonella trong
Gidi han 1gché’ phém
nhiém
khuan

Thir theo Duoc
dién ViétNam V,

- Khéng co
phu luc 13.6

Escherichia coli
trong 1g ch& pham

-Khéngco
Staphylococus
aureus trong 1g

ché& phdm

- Khéng co
Pseudomonas

aeruginosa trong
1g ché& phdm

-Pb<3,0 ppm

Gidi han
kim loai
nang

Thir theo Dugc
dién ViétNam V,
phu luc 4.4

-Hg=0,1 ppm

-Cd<1,0 ppm

4. BAN LUAN

K&t qua nghién clru da xay dung dugc quy trinh bao
ché& cao dac toi v@i cac giai doan cag ban: lua chon
nguyén liéu, chiét xuat, c6 dac va tiéu chuan hoa
san pham. Viéc lwa chon dung méi chiétva diéu kién
chiét xuét thich hgp cé y nghia quyét dinh dén hiéu
suét thu hoi va ham lugng allicin trong cao. Trong
nghién cu nay, dung méi ethanol - nuéc véi ty lé
dugc lua chon la ethanol 70% dam bao kha nang
hoa tan t6i wu cac hgp chat sulfur hiru co, dac biét
la polyphenol, han ché mat mat hoat chat trong qua
trinh ché& bién, dong thai dung méi nay dé thu hoi
lAm rat ngan thai gian c6 cao, do vay nang cao dudc
chét lugng cao. Ty l& dung moi/dugc liéu & mic 5/1
giup chiét kiét dugc hoat chat, dong thdi la mot ty
l& kha phd bién, dé& ap dung khi nang cap & céc thiét
bi trén quy mo cong nghiép, t&r do c6 tinh kha thi khi
nang cap & cac quy mo bao ché cao hon cé tinh ing
dungthuctién cao. Cao thu dugc c6 dd 4m phi hop,
dat cac chitiéu cAm quan, héa ly va vi sinh theo quy
dinh. Ham lugng polyphenol dugc dinh lugng nam
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trong khoang cho phép, thé hién tinh 6n dinh va kha
nang tai lap cua quy trinh. Diéu nay khang dinh quy
trinh bao ché da dugc kiém soat va c6 kha nang ing
dung trong thuc tién. So v&i viéc st dung toi tuoi
hoac bot toi, cao déc toi cé nhidu wu diém: giam mui
khé chiu, d& bao quan, thuan lgi khi phéi hgp trong
cong thirc bao ché cac dang thubc hién dai nhu
vién nang, vién nén, siro... Ngoai ra, viéc chuan hoa
cao dac la budc quan trong dé xay dung tiéu chuan
nguyén liéu, gép phan nang cao tinh an toan va hiéu
qua khi phat trién cac ché pham tir toi. Tuy nhién,
can luu y rang polyphenol & hop chat khong bén
virng, dé bi phan huy, do dé trong qua trinh bao ché
va bao quan can ap dung cac bién phéap thich hgp dé
han ché su that thoat hoat chét. Viéc danh gia do 6n
dinh lau daivanghién clrutac dungsinh hoc ctiacao
dac toi clng la nhirng hudng nghién clu tiép theo
can thuc hién dé hoan thién ché pham.

5. KET LUAN

Nghién cltu da xay dung dugc quy trinh bao ché cao
dac toi (Allium sativum extract) vdi cac giai doan
chiét xuat, cé dac va tiéu chuan héa san pham. Cao
dac toi thu dugc dat cac chi tiéu chat lwugng vé cam
quan, dé 4m, do déng déu, ham lugng polyphenol,
gidi han kim loai ndng va vi sinh theo yéu cau. San
pham cao déc toi c6 wu diém vuot tri so vdi toi tuoi
va bot tdi: 6n dinh hon, dé bao quan, che gidu mui vi
kho chiu, thuan tién lam nguyén liéu trong bao ché
cac dangthudc hién dai. Dayla co sdkhoahoc quan
trong cho viéc phat trién cac ch& pham dugc liéu tir
10i, déng thoi gop phan da dang hda ngudn nguyén
liéu trong san xuat thudc va thyc phdm bao vé siic
khode.
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