hiéu sudt chiét danshensu va ham lugng
danshensu trong cao dan sam thu dugc 1an luot 1a
1,28% va 2,82% (Bang 1), cao hon cac nghién
ctru trén [3],[4],[9]. Chuyén ludn Acid phenolic
toan phin dan sam (Salvia total phenolic acid)
trong Dugc dién Trung Qudc 2015 mé ta quy
trinh chiét ré dan sim bing phuong phap ngim
néng v@i dung moi nude & nhiét ¢ 80°C. Dich
chiét dugc tinh ché bang phuong phap “két tua
bing con” cho san phdm giau céac acid phenolic,
trong d6 acid salvianolic B chiém ty 1& 16n nhét

(= 5%), danshensu chiém ty 1& it h(m‘ dang ké [2].

Nguoc lai, trong nghién ciru nay, bang cach so
sanh sic ky 6 HPLC giita duoc liéu va cao nudc
ré dan sdm c6 thé nhan théy rd su khac biét: ré
dan sam chira ham luegng I6n acid salvianolic B,
ham hrgng danshensu rat thap trong khi d6 cao

nuée ré dan sim chira ham lugng 16n danshensu
va mot sb chat chuyén héa khac, ham lugng acid
salvianolic B rat thip (Hinh 7).

5. Két ludn

Quy trinh don gian chiét xuit cao nudc ré dan
sam giau danshensu da dugc nghién cliru & quy
md phong thi nghiém véi cac diéu kién lwa chon
la: duoc ligu dang lat mong day 0,2 - 0,5 cm, pH
11, nhiét dd 90 - 95°C, chiét 2 lan (lan 1: 5 gid,
1an 2: 3 gio), ty 16 DM/DL 1an lugt 1a 10/1 va 5/1.
Cao giau danshensu c6 dang bdt khé toi mau niu
vang, ham 4m 4,13%, hiéu suét chiét cao va hiéu
suat chiét danshensu lan lugt 12 42,13% va 1,28%,
ham lugng danshensu trong cao 1a 2,82%. Piy la
tiéen dé cho nhimg nghién ciru tiép theo vé
danshensu.
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Tém tit
Trong nghién ciru nay, mét hé hai pha than nuéc (aqueous two-phase system, ATPS) dira trén alcol/muéi dugc phat trién
va irng dung trong tinh ché cao 14 ché xanh. Qua qua trinh sang loc, hé ethanoi/(Nl—h)st,; cho thy kha nang tinh ché t6t nht.
Do d6, gian dd pha hé ethanol/(NH,),SO, dugc xdy dung va cac thong sd tinh ché nhu ty 1é thanh phan ciia hé ATPS, pH,
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thoi gian chiét phan bd, nong d va ban chat dich chiét dwge nghién ctru. Ap dung trong tinh ché cao chiét nure 14 ché xanh,
ATPS gom 17% ethanol, 25% (NH,),SO,, pH 3-4, ndng d dich chiét 8%, thoi gian chiét phan bd 10 phit cho két qua kha.
quan khi so sanh véi hé chiét phan bd long long cb dién ethyl acetat/mréc xét vé ham luong EGCG trong cao tinh ché (29,2%
va 33,2%).

Tir khéa: Hé hai pha théin nuce, Alcol/muéi, Tinh ché, Cao ld ché xanh, Chiét phan bé long long.

Summary
Applying the Aqueous Two Phase System in Preparation of Catechin-Rich Green Tea Leaf Extract

In this research, an aqueous two-phase system (ATPS) based on alcohol/salt was developed and applied in purification of
green tea extract. Of all alcohol/salt systems screened, ethanol/(NH,),SO, showed the best performance. Thus, its phase
diagram was firstly constructed and then purification parameters, namely, the compositions of ATPS, pH, shaking time,
concentration and nature of extract were investigated. When applied in purification of green tea aqueous crude extract,
method based on ATPS composed of ethanol 17%, (NH,),SO,25%, pH 3-4, shaking time 10 mins, extract concentration 8%
showed preferable results in comparison with conventional liquid liquid extraction method based on ethyl acetate/water in

regard of the EGCG content in purified extract (29.2% vs 33.2%).
Keywords: Aqueous two-phase system, Alcohol/salt, Purification, Green tea extract, Liquid liquid extraction.

1. Pit van dé

Cheé (Tra, Camellia sinensis L.) la mot trong
nhitng d6 udng phd bién nhat & Viét Nam va trén
thé gioi do huong vi dic trung va cac tic dung
sinh hoc quan trong cta cac hop chit polyphenol
(chu yeu 1a cac catechin) trong 14 nhu chong oXy
hoa, chéng di (mg, chong viém, khang khuan,
chdong ung thu [1]. Trong cac catechin ché xanh,
epigallocatechin gallat (EGCG) la thanh phan co
ham lugng 16n nhat va c6 tac dyng chong oxy
héa manh nhét. C6 nhiéu phuong phap tinh ché
6 thé ap dung trong didu ché cao dugc liéu giau
hoat chét 2]. Mbi phirong phap déu c6 nhirng uu
nhugc dlem riéng, trong d6 chiét phan bd long
long van la phuong phip phd bién va dugc ap
dung trong rat nhiéu quy trinh tinh ché cic dich
chiét. Tuy nhién, cac hé chiét phian bd long long
¢b dién sir dung cac dung moéi hiru co it phén cuc
nhu ether, n-hexan, dicloromethan, cloroform, n-
butanol, ethyl acetat boc 16 nhiéu nhugc diém
nhu: chiét nhiéu lan, sir dung nhiéu dung méi hiru
co doc hai, cin thiét bj chuyén dung, khé kiém
soat quy trinh, nguy co mét an toan lao dong va
ton du dung méi trong san pham cudi.

Trong xu huéng cong nghé san xut “xanh”,
k¥ thuat chiét phan bd 16ng 16ng sir dung hé hai
pha l6ng thin nudc (aqueous two-phase system,
ATPS) da dugc nghién ciru va ing dung trong
linh vuc chiét xuét duo'c liéu theo 2 hudng chmh
lam dung méi tinh ché hoic dung méi chiét xuat
va tinh ché ddng thoi. Cac wu diém cia AT PS
gébm: sir dung dung moi an toan, dé kiém, tiét
ki¢m thoi gian san Xudt, cai thién dang ké do tinh
khiét cia san pham, cho hi¢u sudt thu hdi cao
[31,[4].[5],[6]. Tuy nhién & Viét Nam, chua cé
nhiéu nghién ctru vé tng dung ATPS trong céc

quy trinh chiét xuét. Do d6, nghién ciru nay dugc
thuc hién voi muc tiéu: Xay dung duge quy trinh
didu ché cao la ché xanh giau catechin sir dung
hé hai pha than nuéc alcol/mudi.

2. Nguyén vit liéu va phwong phap nghién ciru

2.1. Nguyén vt liéu va thiét bi

Nguyén liéu:

La ché xanh tuoi duoc thu hai tai Pai T,
Thai Nguyén thang 4/2018 va giam dinh tén khoa
hoc tai b moén Thyce vat, truong Dai hoc Duge
Ha Noi. Nguyen liéu dugc rira sach, say kho &

50°C va bao quan trong 2 lin tai PE & diéu kién
phong. EGCG chuan: ham lugng 99,78%, 16
MUST-17060113 (Chengdu Must Biological
Technology Co., Ltd.).

Héa chdt:  alcol (methanol, ethanol,
isopropanol), muodi (NaCl, KH,PO, Na;SO,,
NaH,PO,, (NH4),SOs, NaiCeHsO;, K,;HPO,,

K,CO;, Na,CO;), ethyl acetat, acid formic, acid
acetic bang dat tinh khiét héa hoc. Methanol, acid
phosphoric dat tiéu chuan HPLC.

Thiét bi: N&i chiét inox c6 gia nhiét, may
phun say Buchi Mini Sprayer B191 (Thuy S9),
may doéng kho Christ Alpha 1-LD. May sdc ky
long hiéu ning cao (HPLC) Shimadzu SIL-
20AHT (Nhit Ban) vai detector mang diod SPD-
M20A. Cot sic ky RP Cjg InertSustain® (250 x
4,6 mm, 5 pm). Cén phan tich Mettler Toledo
AB204-S (Mettler Toledo, Thuy S¥).

2.2. Phuong phap nghién ciru

Sang loc ATPS: Cac alcol mach ngin va cac
muoi v6 co duge sang loc dé lua chon ATPS phu
hop. Trong cac ong ngh:em trong sudt, hoa tan
chinh xac mét lugng muoi trong nudc cat thém
tir tir timg giot alcol vao dung dich mubi dén khi
co su tach pha lic déu va quan sat. Tiép tuc thém
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mét lugng cao thd vao hé alcol/mudi, lic hoa tan
cao, dé yén 30 phut va quan sat.

Xdy dung gian dé pha hé alcol/mudi: Gidn
dd pha hé ethanol/mudi dugc xdy dung bing
phuong phéap diém vin duc (cloud point
method). Hoa tan chinh xdc mét hrong mudi
trong nudc cét, dung micropipet cho tir tir tirng
giot ethanol vao dén khi xuét hién vin duc (ddu
hidu bit diu cé sy tich pha) thi cin lai hé trén
cin phan tich, ghi lai chinh xac kh6i lrong tirng
thanh phan. Sau dé ding micropipet thém mot
lugng nude cho hé trong trd lai. Lap lai thao tic
" thém ethanol dén diém van duc rdi lai thém
nudc nhu trén dé thu duoc cac diém van duc véi
ty 16 mudi, ty 1é alcol khic nhau. Mdi cap gié tri
thanh phan cia hé dugc biéu dién biang mot
diém trén d6 thi, gian dd pha dwoc xdy dung
thong qua tap hop cac diém xéac dinh dugc. Dir
liéu thuc nghiém dugc khdp theo cic phuong
trinh kinh nghiém:

w;=exp(a+ bw,>*

wy = a;x e +a,xe

Trong d6: wy, w, tuong (g l1a ty 1& khéi
lrong alcol va mudi trong h¢; a, a,, a,, b, by, by, c,
d 1a cac hé sé cua phuong trinh, duge xac dinh
dwa vao phuong phap binh phuong tbi thiéu.
Danh gia mé hinh qua hé s6 trong quan (R?) va
sai s6 trung binh binh phuong gdc (Root Mean
Square Error, RMSE).

Phuwong phdp diéu ché cao thé

Cao thd nuéc: 200 g 1a ché xanh dugce chiét 2
lin x 1400 mL nudc/lan x 2 gio/lan & 80-85°C
trong thiét bj chiét c6 khu'ciy tron. Gop cac dich
chiét va c6 loai dung moi dudi ap suat giam (500
mbar, 70°C) dén khi con 1/3 thé tich va phun séy.

Cao tho ethanol 50%: 100 g la ché dugc chiét
2 lan x 700 mL ethanol 50%/1an x 12 gid/lan &
nhiét d6 phong (~25°C) trong thiét bi chiét ¢6
khudy tron. Gop céc dich chiét va co thu hdi dung
moéi dudi ap sudt giam (500 mbar, 50°C) dén khi
con 1/3 thé tich va phun say.

Diéu kién phun sdy: may phun sdy Buchi Mini

+cwy + szz)
-w2/b2

Sprayer B191 (Thuy S¥), nhiét d6 dau vao 140°C,

nhiét d6 dau ra 67 - 70°C, téc do bom 30 - 35%,
4p sudt phun dich 100%, ap suit khi néng 400 -
600 mbar, ap suit khi 4m -40 mbar.

Cao thd nudc c6 ham am 3,4% + 0,23%,
ham lugng EGCG 10,5% =+ 0,3%. Cao thd
ethanol 50% c6 ham am 3,7% + 0,16%, ham
lrgng EGCG 15,3% + 0,5%. Thi nghiém khao
sat qua trinh tinh ché duogc tién hanh v4i miu

cao thé nudc, miu cao tho ethanol 50% dugc
ding dé so sanh.

Tinh ché cao thé bang ATPS: Trong 6ng ly tam
15 ml co nap, thém ATPS v6i cac thanh phin gom:
dich chiét (hoa tan cao thd trong nudce), mudi va
alcol véi cac ty 18 va ndng do theo khao sat. Lic
hon hcrp bang may lic Vortex dé hoa tan cao thd,
mudi va tron 1an cac pha dé tao syr phan b6 chon
loc clia cac thanh phan trong hdn hop, sau d6 dé
phéan lé'p. Pé hd trg qua trinh tach pha, hé duogc ly
tam ¢ toc d§ 5000 vong/phut trong 10 phut va thu
lay pha trén, tiép tuc thém 2 phan thé tich ethanol
tuyét d01 dé loai mudi trong pha trén (néu ¢6). Ly
tdm & téc dd 5000 vong/phit trong 10 phut, thu
lay phan dich, ¢6 céch thily con % thé tich, thém
dong luwong nude va dong khé voi cac diéu kién:
tién dong mau & -70°C trong 12 gidy r01 dong kho
24 gio trén may Christ Alpha 1-LD (tién dong -48

+ 2°C, ap suat 0,120 + 0,02 mbar).

Tinh ché cao thé bang hé ethyl acetat/nudc:
100 mL dich chiét nong do 8% duoc lic chiét
phdn b6 vai ethyl acetat 2 1an x 30 mL, mdi lan
lic trong 10 phut, dé phan 16p va gan lay pha trén
(pha gidu ethyl acetat). Gop céc dich tinh ché, co
quay chan khong thu héi dung méi dudi ap suét
giam dén khi con lai nu6c va dong kho twong tur
nhu trén.

Phwong phdp dinh tinh va dinh lvong EGCG

DPinh tinh bang sac ky 16p mong: Ban mong
silica gel 60F,s dugc hoat héa & 110°C trong 30
phit; dung méi khai trién: ethyl acetat: nudc:
acid formic: acid acetic bang (70:30:3:2, tt/tt), lic
déu, lay 16p trén; chit chuin: EGCG chudn ndng
d6 100 pg/mL; phat hién vét & budc séng 254 nm.

Dinh lugng bing HPLC: Tham khao cac tai
licu [7], cac diéu kién sic ky gdm: Cot C18
InertSustain” (250 x 4,6 mm, 5 pm); pha dong
methanol - nuéc - acid phosphoric (20 : 79,9 : 0,1,
tt/tt); tde do dong: 0,8 mL/phut; thé tich tiém mau:
20 uL; detector quang phd tir ngoai budc séng
280 nm. Miu chuin: Dung dich chuin EGCG
pha trong nuéc cit c6 nong do tir 5 dén 200
pg/mL. Mau thu: Hoa tan mdt lugng mau thir
bang nuoc cat dé dugc cac dung dich c6 nong do
EGCG nam trong_khoang tuyén tinh, loc qua
mang 0,45 um. Nong d6 EGCG trong cac mau
thir duoc tinh theo dwdmg chuan.

Xie Iy 56 liéu

Céc két qua duoc thé hién dudi dang Trung
binh + d9 léch chuin (n=3) néu khéng cé giai
thich gi thém.
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3. Thue nghiém va két qua

3.1. Sang loc hé ATPS

Qua trinh sang loc alcol va mudi cho thiy hé
ATPS ethanol/NaH,PO, va ethanol/(NH4)gSO4
thé hién su phan tach pha tt, cac hoat chat
catechin phan bé tét 1én pha trén (pha giau alcol)
va 6n dinh (Hinh 1). Do dé, 2 hé nay tiép tuc
dugc so sanh & nhitng phan tiép theo.

3.2. Xay dung gian do pha

Gian db pha dugc xiy dung bing phin
mém OriginLab 8 (Hinh 2). Puong tach pha
chia gian d6 pha thanh 2 ving: vang dudi
duong tach pha la hé mgt pha dong nhét va
khong co sy tach lop, vung trén duong tach
pha la vung co sy tach 16p hinh thanh hai pha
bén virng v6i pha trén 1a pha giau alcol va pha
duéi 1a pha giau mudi. Puong tach pha cang
gan gbc toa dd biéu hién cac hé dé dat dugc sy

Hinh 1. ATPS tao thanh tir ethanol va cic muéi khéc
nhau (tf.l' trai qua phi'il N3H2P04, (NH4)2SO4, N33C5H507,
KEHPO4, KgCO;, N32CO3)

tach pha ¢ nhirng ty 1€ mubi va alcol ngugc
nhau (ty 1& mudi thap va ty 1& alcol cao va
nguoc lai). Puong tach pha cang xa gbc toa
d% biéu didn cac hé dat duogc sy tich pha &
nhirng ty 1& mudi va ty 1& alcol gﬁn nhau. Cac
ty 1¢ thich hop cua alcol va muoi g véi cac
diém nim trong ving 2 pha dugc lya chon cho
cic khao sat & nhirng phan sau. Dit liéu gian
dd pha thu duoc sau do duge khép vao céc
phuong trinh thuc nghiém theo phuwong phap
binh phuong tdi thiéu nho phin mém
MATLAB 2017b, két qua dugce thé h1¢n trong
Bang 1. Gia tri hé sé trong quan R’ cao va
RMSE nho chung to dir li¢u thyc nghiém thu
dugc c6 tinh phi hgp cao voi hai phuong trinh
du doan, dé‘mg thdi phuong trinh w, = exp (a +
bw,"* + cw, + dw,’) md ta chinh xac hon céc
dir lig¢u thyc nghi¢m.

s04 ® 4 ethanol/NaH2PO4
a ® ethanol/(NH4)2504
Ao
40 A ‘A‘
A
g 2
= 4
)
£
[ ] 20 1
. .,
P ‘s
10 * 3
L]
0 . .
0 10 o 20 30
T§ 1€ mudi (%)

Hinh 2. Gian d6 pha hé ethanol/NaH,PO, va
ethanol/(NH,),SO, & 25°C

Bing 1. Két qua khop dit liéu duong tach pha

Phwong trinh w, = exp(a + bw;"* + cw; + dw,?)

He a | b c d R? RMSE
Ethanol/NaH,PO, 4,5640 -0,4875 0,0533 -0,0011 0,9997 0,1791
Ethanol/(NH,),S0;, 4,465 -0,3239 0,0199 -0,0011 0,9993 0,2857
Phuwong trinh w; = a,x e™®' + a,xe™™ + ¢

Hé a, a b, b, ¢ R RMSE
Ethanol/NaH,PO, -350,6 50,59 0,036 17,88 2,92 0,9960 0,7006
Ethanol/(NH,4),S0, 177,6 -114,8 18,56 17,62 -4,00 0,9981 0,4825

3.3. Khao sdt cdc yéu té anh hwéng dén qud
trinh tinh ché cao ld ché xanh

Anh huwong cua logi mum Cho vao dng ly tim
c6 ndp 5 ml dich chiét nong do 8%, 2,5 ml ethanol
val8g mubi ((NH4):SO4hodc NaH,PO,). Xur ly
méu dé tinh ché thu duoc két qua nhu Hinh 3A:

hé ethanol/NaH,PO, c6 ty 1é cao thu hdi 1én hon
(40,6% so voi 35,4%) va ham lugng EGCG trong
cao tinh ché thap hon so v6i hé ethanol/(NH,),SO4
(15,7% so voi 22,4%). He ethanoUNaH2P04 co ty
1& thé tich pha trén (V,) va thé tich pha dudi (Vy)
16n hon so véi hé ethanol/(NH4):SO, (0,85 so voi
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0,55) nén ty 1& chat tan phan bo 1én pha trén (pha
giau alcol) 16n hon. Trong tinh che cac dich chiét
bing phuong phap chiét phin bé long long, ty 18
Vi/Vy thap sé& thuan loi cho qua trinh xir ly pha trén
de thu san pham do thé tich dich tinh ché it va
nong d6 chit tan cao. Do d6, hé
ethanol/(NH,4),SO,4 dugc Iua chon.

Anh hweong ciia ty 1é muéi: Cho vao ong ly tim
c6 ndp 5 ml dich chiét nong d6 8%, 2,5 ml ethanol
va thay déi lugng (NH4)>SO4 trong hé tir 1,6 dén2 8
g (trong img vdi ty 1¢ (NH4);SO4trong hé tir 18 dén
28%). Xir ly mau dé tinh che thu duoc két qua nhur
Hinh 3B: ting ty 1é mudi trong hé lam ting ty 18
cao thu héi. Tuy nhién, ham lugng EGCG trong cao
tinh ché giam. Anh hudng coa ty 1€ mubi dén qua
trinh tinh ché c6 thé dugc giai thich do hi¢u tmg
“salting-out” cia mudi, ting ty 1& mudi lam ting
kha nang canh tranh cua phan tir mubi voi cac
phén tir chat tan trong pha dudi (pha giau mudi)
va phan tir alcol, hé qua la alcol va chit tan bj
diy 1én pha trén (pha giau alcol) lam ting ty 1€
cao thu hdi [4]. O nhimg ty 1¢ mudi cao (28%), ty
1é cao thu hdi 16n lam giam hiéu qua cua qua
trinh tinh ché cao thé do ham lugng EGCG trong
cao khong dugc cai thién dang ké. O ty 1é muoi la
25%, cao tinh ché c6 ham lugng EGCG cao
(20,6%) va ty 1& cao thu hdi cao (45,9%) nén
dugc lua chon cho cac thi nghiém tiép theo.

Anh huomg cua ty 1é alcol: Cho vao 6ng ly tim
c6 niap 5 ml dich chiét néng 4o 8%, 2.4 g
(NH4)2SOs,, thay d6i luong ethanol thém vao hé tir
1,5 dén 3 mL (twong trng voi ty 1¢ ethanol trong hé
tr 12 dén 22%). Xir ly miu dé tinh ché thu dwoc
két qua nhu Hinh 3C: tang ty 18 ethanol trong hé
tir 13 dén 23% lam ting ty 1¢ cao thu hdi va lam
giam ham lugng EGCG trong cao tinh ché. Diéu
nay c6 thé dugc giai thich dwa vao anh hudng cua
ty 1¢ ethanol thém vao hé dén cac dic tinh cua hé
nhu V,, Vi, ty 16 V/V,, ndng d6 ethanol trong pha
giau alcol. Tang ty I¢ ethanol trong h¢ lam tang V,
va nong do ethanol trong pha giau alcol, do dé
luong chit tan phan b 1én pha trén tang, ty 1¢ cao
thu héi ting. Tuy nhién, ty 1& cao thu hoi tang co
thé lam ham hrgng EGCG trong cao tinh ché giam
khi ty 1¢ EGCG thu héi gitt & mirc 6n dinh. Cén
dbi giira 2 yéu t6 ty 18 cao thu hdi va ham hrong
EGCG trong cao tinh ché, ty 1é ethanol trong hé 1a
17% duogc Iua chon.

Anh hwéng ciia nong dé dich chiét: Cho vao
ong ly tim c6 ndp cho 5 ml dich chiét c6 ndng do
cao thé khac nhau, 2,4 g (NH4),SO4 va 2,0 ml
ethanol. Xir ly miu dé tinh ché thu dugc két qua

& Hinh 3D: & mirc nong d¢ dich chiét thap (4 va
8%), nong d¢ dich chiet it anh hudng dén ty 1¢
cao thu hoi va ham lugng EGCG trong cao tinh
ché. O muc ndng d6 dich chiét cao hon (12 va
16%), tang ndng do dich chiét lam giam ty 1é cao
thu hoi va ham luong EGCG trong cao tinh ché.
Do d6, ndng dd dich chiét 8% duoc lra chon cho
cac thi nghiém tiép theo.

Anh hwong cia pH: O diéu kién nong d6 dich
chiét 8%, ty 1& mudi (NH4)2504 25%, pH cua hé
la 3,4. pH dich chlct dugc diéu chinh vé cac gia
tri tr 3 dén 6 bang dung dich HCI 10% hoic
NaOH 10%. Két qua ¢ Hinh 3E chi ra ring, khi
pH cua hé trong khoang 3-4, ty 1¢ cao thu hoi va
ham lugng EGCG trong cao tinh ché thay doi
khong dang ké. Tang pH cua hé 1én 5 va 6 lam
giam ham lugng EGCG trong cao. Piéu nay c6
thé giai thich do cac hoat chit trong cao la che
xanh la cdc catechin ¢6 tinh acid yeu, trong moi
truong acid c6 pH < pKa, cic catechin ton tai
phan I6n & dang phan tir nén dé phan bé chii yéu
O pha trén (pha giau alcol it phan cyc hon).
Nguge lai, khi pH cia hé tang, catechin ton tai
nhiéu & dang ion hoa nén ting nong d¢ trong pha
dudi (pha giau mucn) giam nong d va sy phan
bd trong pha giau alcol, hé qua 1a ham luong
EGCG trong cao giam. Trén co so do, pH ty
nhién cua hé dugc lya chon cho cac thi nghiém
tiép theo va khong can diéu chinh.

Anh huong cua thoi gian chiét phan bo: Véi
ATPS gom céc diéu kién: ndng do dich chiét 8%,
ty 16 (NH;),SO, 25% va ty 1€ ethanol 17%, xur ly
mau dé tinh ché véi cac thoi gian chiét phan bo
khac nhau tir 5 dén 20 phut nhin thay: ban dau,
tang thoi gian chiét phan bd lam ting ty 1& cao
thu hdi va ham lugng EGCG trong cao tinh ché,
sau d6 2 chi sb nay duoc gilr hing dinh theo thoi
gian (Hinh 3F) Tai thoi diém 10 phut, cao tinh
ché thu dugc c6 ham luong EGCG 1a 30,6% va ty
1é cao thu hoi 1a 30,9%. Do d6, thoi gian chiét
phan b6 dugce lwa chon 1a 10 phit.

Anh hwong cua logi cao thé: Trong nhung
diéu kién chiét xuat khac nhau nhu dung méi,
nhiét do, s& thu duge céc dich chiét va cao tho
v&i cac thanh phan tap chit, hoat chit c6 ban chit,
ty 1¢ khac nhau. Sy khic nhau nay c6 thé anh
huong dén qua trinh tinh ché loai tap chit trong
dich chiét va cao tho d6. Do vay, véi céc diéu
kién tinh ché bang ATPS di lya chon duoc,
nghién ctru thir nghi¢m céc loai cao tho ban dau
gom cao nude (ham luwong EGCG 10,5%) va cao
ethanol 50% (ham lugng EGCG 15,3%) dé kiém
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tra kha nang tinh ché cua ATPS
ethanol/(NH,4),S0,. Két qua ¢ Hinh 3G cho thay,
tinh ché bing ATPS str dung cao tho ethanol 50%
cho ty 1¢ cao thu hdi va ham lucng EGCG trong
cao tinh ché cao hon so vai viée sir dung cao tho
nudc. Méc du ham lugng EGCG trong cao tho
ethanol 50% lon hon cao tho nudc, ty 1€ ting
ham luong EGCG trong cao tinh ché so voi cao
thé nudce lon hon ty 1€ tang ham lugng EGCG
trong trudng hqp cao tho ethanol 50% (2,9 so véi
2,2). Piéu nay chimg to ban chit cao thd anh

huéng dén qua trinh tinh ché bing ATPS va
phuong phap tinh ché nay hiéu qua véi cao thd
nuéc hon la cao tho ethanol 50%, xét vé ty 18
tang ham luong hoat chét trong cao.

Duya vao cac két qua khao sat trén, ATPS phu
hop cho qua trinh tinh ché cao thé nudc 1a che
xanh dugc lya chon gom loai alcol 1a ethanol, loai
mu01 1a (NH4),SO., nong d6 dich chiét 8%, ty 1é
mubi 25%, ty 1€ alcol 17%, pH 3-4, thoi gian chiét
phan b6 10 phit, hd trg tach pha bing cach ly tim
(téc d6 5000 vong/phut trong 10 phit).
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Hinh 3. Anh huéng cia mt s6 yéu t dén qua trinh tinh ché cao 14 ché xanh. Loai mudi (A), Ty 1¢ mubi (B),
Ty 1€ ethanol (C), Nong d¢ dich chiét (D), pH (E), Thoi gian chiét phan bo (F) va Loai cao thé (G)

3.4. Ung dung ATPS tinh ché cao ld ché xanh

Tién hanh theo so dd Hinh 4, cu thé nhu sau:

hoa tan mudi (NH,4),SO; (48 g) va cao tho (8 g)
vao 100 mL nudc cat, kiém tra pH va di{:au
chinh trong khoang pH 3-4 (néu can). Chuyén
pha nudc vao binh gan 250 mL, thém ethanol
tuyét do6i (40 mL), lac chlet phén bé trong 10
phut va dé phan 16p. Chiét lay 16p trén (~ 50
mL), thém 100 mL ethanol tuyét doi, lic déu 5
phuat, dé phan 16p va gan ldy 16p trén, cd quay

chan khong thu hoi ethanol dudi ap suit giam
dén khi con khoang 15 mL, thém déng luong
nudc va dong kho trén may Christ Alpha 1-LD
véi cac diéu kién: tién dong mau & -70°C trong
12 gio, dong kho 24 gio ¢ diéu kién van hanh
¢ dinh cua model 1-LD 14 nhiét do tién dong -
48 + 2°C, ap suat 0,120 = 0,02 mbar. Két qua:
ty 1& cao thu héi 1a 32,2% + 1,3%, ham lugng
EGCG trong cao tinh ché 1a 29,2% + 0,9%
(Hinh 5).
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Hinh 4. So d quy trinh tinh ché cao 14 ché xanh
bang ATPS

3.5. So sanh ATPS va h¢ chiét phan bo long
long cé dién

Hé chiét phan bd long long ¢ dién ethyl
acetat/nudc duge st dung pho bién trong tinh ché
dich chiét 1a ché xanh do tinh phan bd chon loc
cao cua cac catechin trong pha giau ethyl acetat.
Do do, hé nay dugc st dung aé so sanh voi
ATPS su dung ethanol/(NH,4),SO,. Két qua cho
thay, hé ATPS ethanol/(NI—L;)2804 co ty 1€ cao
thu hodi 16n hon (32,2% so vai 25,4%) va ham
lugng EGCG trong cao tinh ché thip hon so véi
hé¢ ethyl acetat/nudc (29,2% so vai 33,2%). Bén
canh d6, hé ethyl acetat/nudc co ty 1€ EGCG thu
hoi 16n hon hé ATPS ethanol/(NH,),SO; (92,33% so
voi 77,89%). Sy khac nhau nay do tinh phén b
chon loc ciia cic thanh phan trong cao tho trong
cdc pha: ethyl acetat 1a dung mdi hitu co it phan
cuc, co tinh chon loc hoa tan va phan bo cao véi
cac catechin, do dé6 ham lugng lugng EGCG
trong cao tinh ché va ty 18 EGCG thu hoi 16n hon
khi so sdnh véi hé¢ ATPS ethanol/(NH,4),SO,. Tuy
nhién, két qua nay ciing cho thay trién vong cua
hé ATPS ethanol/(NH,4),SO, trong tinh ché cao
tho nudc 1a che xanh.

4. Ban luin

Trong cac dung méi co ban dung dé chiét xuat
duoc ligu, nuéc 1a dung méi phd bién nhat vi ré
va an toan. Tuy nhién, nudc 12 mét dung moi
khong chon loc nén dich chiét nuéc thuong 1an
nhiéu tap chét (chu yeu cac tap chat than nudc
nhu polysacchand, gbm, chét nhay, pectin....),
dic biét khi chiét nong. Dé tinh ché cac dich chiét
nudc, co thé sir dung mot sé phuong phap nhu

Hinh 5. Sic ky d5 HPLC cao thé (trén) va cao tinh ché (duéi)

bing ATPS

két tua (thay doi dung moéi, nhiét dg, pH ) hép
phy, trao ddi ion, két bong, tich mang, chiét
phéan b long long [2] Chlet phan bd long long
la mot k¥ thudt truyén thong va dugc sir dung
pho bién trong nhiéu nghién ciru ciing nhu thyc
té san xuat. Co ban, phuong phap dya trén do
tan va sy phin b chon loc cua thanh phin trong
dich chiét trong cic pha long khong trén lan.
Ethyl acetat 1a dung moi cé tinh chon loc cao
vGi cdc catechin 1a ché xanh va dugc su dung
trong nhiéu nghién ctru [8],[9]. Tuy nhién nhugc
diém cua phu'orng phip nay la viéc su dung
nhiéu dung mdi hitu co ddc hai. Trong xu hudng
cong nghf; chiét xudt “xanh”, hé hai pha long
thdn nudc, dic bi¢t 1a hé alcol/muoi dugc
nghién cru va ung dung khd hi¢u qua trong
nhleu quy trinh chiét xuit va tinh ché. :
Két qua sang loc hé alcol/mudi cho thﬁy
methanol ¢6 kha ning tich pha kém, ethanol va
lsopropanol 6 kha ning tach pha t6t va on dinh
voi mot s& mudi. Dong thoi ethanol thong dung
va r¢ hon isopropanol, nén ethanol dugc lya chon
la alcol tao ATPS. Vi alcol 1a ethanol, cac mu01
NaCl, KH,PO,4 khong tich pha va dé tia mubi
nén khong duge lya chon. Mu01 Na,SO4 co su
tach pha nhanh nhung h¢ khong o on dinh, d& xuét
hi¢n tua mudi o pha duédi do d9 tan han ché cua
mudi. Cac mudi con lai (NaH,POs, (NH.),SOs,
Na3C5H507, KzHPO4, K2C03, N32C03) tao ATPS
bén vung va@i ethanol. Véi cac mudi ¢6 pH trung
tinh va kiém nhu Na;CeHsO7, K;HPO,, KoCO;,
Na,COs, hé bi sim mau khi thém cao thé la ché
xanh. Nguyén nhin do céc catechin khong 6n
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dinh ¢ méi truong c6 pH khong phu hgp do cac
muoi nay tao ra. Pdc biét véi cac muoi cé tinh
kiem manh (K,COs, Na;COs), sy thay d6i mau
sic cua h¢ cang rd rét. Nguoc lai, vdi hé chira hai
mudi ¢6 tinh acid yeu 1a NaH,PO, va (NH4),SO;4
khong quan sat thay sy thay ddi mau nay (Hinh
1). Két qua kiém tra bang sac ky 16p mong cung
cho thdy EGCG phén b tét 1én pha trén d6i vai
h¢ ethanol/NaH,PO, va ethanol/(NH4),SO,. Két
qua so sinh muoi & Hinh 3A cho thiy kha ning
tach pha va sy phéin b6 chat tan trong h¢ phu
thuge vao ban chit ciia mudi, mic du ty 1& cao
thu hoéi & hé ethanol/NaH,PO, 16n hon hé
ethanol/(NH4),S0; nhung ham lugng EGCG
trong cao tinh ché & hé ethanol/(NH4),SO, 16n
hon hé ethanol/NaH,PO,. Dong thoi, ty 1€ V/V,
0 hé ethano]/(NH4)2SO4 nhé hon & hé
ethanol/NaH,PO,, diéu nay thudn lgi cho qua
trinh xur ly pha trén dé thu san phiam do thé tich
dich tinh ché it va nong do chét tan cao.

Vé1 hé ethanol/(NH4)QSO4, cac yeu to anh
hudng quan trong ti€p theo nhu ty 1€ mubi, ty 1é
alcol, nong do dich chiét, pH, thdi gian chlet
phan b, loai cao thd duoc t1ep tuc khao sat. Két
qua da tim dugc cac thong so thich hop gbm ty 1¢
muoi 25%, ty 1€ alcol 17%, nong do dich chiét
8%, pH 3-4, thdi gian chiét phén b6 10 phit. Qua
trinh tinh che bang ATPS khi tien hanh ¢ quy m6
16n hon cho két qua kha quan, cao chiét thu duoc
¢ mau sic sang hon. Trén sac ky dd cac mau cao
thd va cao tinh ché & Hinh 5 c6 thé thiy, nhiéu
tap chit da dugc loai bo. Ham lugng EGCG
trong cao tinh ché dat 29,2%, ting gan 3 lan so
vGi trong cao tho. Trong nude, Phung Minh
Diing (2005) nghién ctru chlet xuét catechin che
xanh bang phuong phap ngam kiét voi dung moi
methanol, tinh ché bang phuorng phap chlet phan
b6 long long lan lugt voi n-hexan (6-7 lan) va
ethyl acetat (5-6 lan) thu dugc cao ché c¢6 ham
lugng EGCG la 25,4%, hi¢u suét thu san pham la
8,5 g cao kho/100 gam nguyen li¢u. Hoang Vin
Hoan (2014) nghién ctru chiét catechin bang

phuong phap ngdm néng véi dung méi nude, tinh
che bang phuong phap chiét phan b6 long long
lan lwot véi cloroform (3 lan) va ethyl acetat (3
lan) thu dwge cao che ¢6 ham lugng EGCG ~
50%, hiéu suit thu san pham gan 12 g cao
kh6/100 gam nguyen Ilf;u Tuy nhién muc tiéu
chinh cua nghién clru nay la di phin 13p EGCG
tinh khiét chir khong phai diéu ché cao 1a che
xanh gidu catechin [9]. Trén thé gii, Li Lin va cs.
(2019) sir dung h¢ 2 pha ethyl acetat/nudc lam
dung moéi dé chiét xuat va tinh ché flavonoid tir la
ché, pha ethyl acetat tiép tuc dugc tinh che bang
h¢ 3 pha ethyl acetat/nude/chét hap phu
(montmorillonit/than hoat) Muc tiéu cua nghién
clru nay la loai cafein va lam giau catechin trong
cao la che xanh, san pham thu dugc ¢6 ham lugng
EGCG va cafein lan luot 1a 58,6% va < 1,0% [10].
Diém gidng nhau gifta cac quy trinh trén 1a su
dung ky thuat chiét phén bd ¢b dlen véi cac dung
moi hitu co doc hai dé tinh ché catechin, du vy
ham lugng hoat chit va/hodc hi¢u suat thu san
pham khong that sy cao. Co thé thdy, quy trinh
tinh ché cao 1a che xanh bang ATPS trong nghién
clru nay cho san phim c6 ham lugng EGCG
tuong déi cao, dong thoi quy trinh tién hanh don
gian va an toan vm m01 truong. Két qua cua
nghién ciru nay 1a tién dé cho cac nghién ciru ng
dung h¢ hai pha than nudc trong linh vyc chiét
xuat duge liéu, dap Gng xu huéng cong nghé
chiét xudt “xanh” dang ngay cang dugc quan tam.

5. Két ludn

Qua qua trinh sang loc, hé hai pha thn nude
ethanol/(NH4)2SO4 duoc lu'a chon dé nghién ciru
qué trinh tinh ché cao 14 ché xanh. Céc yéu td anh
huong dén ty 1¢ cao thu héi va ham lugng EGCG
trong cao tinh ché dugc khao sat. Cac diéu kién
thich hop gom 17% ethanol, 25% (NH4)ZSO4, pH
3-4, thoi gian chiét phén b6 10 phat, nong do
dich chiét 8%. San phdm cé ham hrong EGCG
29,2 + 0,9%. Két qua cla nghlen ciru 1a co so de
ing dung h¢ hai pha thdn nwéc trong chiét xuét
va tinh ché cao dugre liéu.
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Tém tat

Sdm Viét Nam, con goi sim Ngoc Linh, tén khoa hoc Panax vietnamensis Ha et Grushv. - Araliaceae, 1a mét loai sam
quy diic hitu cia Viét Nam véi thanh phén hoa hoc saponin dic trung va tac dung dugc Iy d3 duge chimg minh. Gén day,
dé dap tmg nhu cdu thj truomg, sim Viét Nam dugc ché bién dudi nhiéu dang ché phim khac nhau dé 1am thude hodc thyc
phé‘lm bio vé sirc khoe. Dé dinh tinh va dinh lugng saponin trong sim Viét Nam, Dugc dién Viét Nam V (2017) quy dinh
ding phuong phap sic ky 16p mong va sic ky long hiéu nang cao HPLC-UV. Tuy nhién, d6i v&i cac san phdm phéi hop
sim Viét Nam véi cac thanh phz?m dugce liéu hay td dugc khac, viéc phan tich trd nén khé khan hon do ngoai saponin cac
ché phim con chita mot hdn hop cac chit gbm nhiéu thanh phén phirc tap voi dd hoa tan khac nhau. Phuong phép chiét
xuét pha rén (Solid-Phase Extraction - SPE) dd dugc gi¢i thiéu nhu 1a mot giai phap hi¢u qua trong xir Iy mau gitp lam
giau hop chét dich va loai tap dé mang lai két qua phan tich tot hon. Trong nghién ciru nay, ching ti da ap dung SPE C18
xir Iy miu thir cic ché phim dé dinh tinh céc saponin dic trung cta sdm Viét Nam gém ginsenosid-Rb,, ginsenosid-Rd,
ginsenosid-Rg, va majonosid-R2 bang phuong phap SKLM va dinh lugng ching bing phuong phap HPLC-UV. Quy trinh
dinh lwgng saponin trong sam Viét Nam ap dung xir ly mau béng SPE di dugc thim dinh dat yéu ciu theo céc hudng din
cua ICH. Téng ham lugng 4 saponin ginsenosid-Rb; (G-Rb;), ginsenosid-Rd (G-Rd), ginsenosid-Rg, (G-Rg,) va
majonosid-R2 (M-R2) trong ché phim bét cao sim Viét Nam 20% va tra hoa tan sim Viét Nam lan luot 1a 1,86% va 2,01%
tinh theo khdi lrgng ché phim khan. Két qua da chimg minh viéc 4p dung SPE vao xir ly miu thir khéng chi gitp giai
quyét cac trér ngai trong qué trinh sic ky do thanh phén t duge trong cic ché pham gy ra ma con mang lai tinh higu qua
va 6n dinh cho quy trinh phén tich.

Tir khéa: Ky thudt chiét xudt pha rdn (SPE), Sam Viét Nam, Panax vietnamensis, Saponin, HPLC.

Summary
Application of Solid Phase Extraction for Analysis of Saponins in Vietnamese Ginseng Products

Vietnamese ginseng (Panax vietnamensis Ha et Grushv., Araliaceae) is a precious endemic Panax species of Vietnam. As a
result, it is processed to form various preparations as pharmaceuticals or health foods in order to meet the market demand.
According to Vietnamese Pharmacopoiea V (2017), TLC and HPLC-UV, respectively, are used for qualitative and quantitative
analysis of saponins in Vietnamese ginseng crude drug. However, most of product formular containing Vietnamese ginseng is
commonly combined with other excipients or herbals. These combination leads to peak distortion and overlaps as well as
negatively influences to HPLC systems. Due to long-term repeated analyses, the accumulation of contamination onto HPLC
columns causing clogging, delay of the retention time, unstable HPLC process, etc. Solid-phase extraction (SPE) is an effective
sample preparation method which is applied in this study to purify samples of Vietnamese ginseng products for TLC and HPLC
analysis of characteristic saponins, including ginsenoside-Rb, (G-Rb,), ginsenoside-Rd (G-Rd), ginsenoside-Rg; (G-Rg;), and
majonoside-R2 (M-R2). The result showed that SPE C18 helps exclude the influence of excipients in the product formulation,
enrich and purify the target compounds, which makes the HPLC process stable and reliable.
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