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TINH CHE CHON LOC ASIATICOSIDE TU CAO PAC RAU MA
(Centella asiatica, Apiaceae) BANG HE THONG HAI PHA NUOC
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"Truong Pai hoc Cong nghe Thanh pho H6 Chi Minh
’Trung tam Nghién ciru va Sdn xudt Duge liéu mién Trung

TOM TAT

Dat van dé: Hé thong hai pha nuoc (Aqueous Two-Phase System ATPS) la giai phdp chiét xudt xanh
tiém nang, givp phdn ldp va lam giau hoat chdt an toan ma khéng dung dung moi hitu co doc hai,
mang lai hiéu sudt cao, g dung quy mé Ién. Muc tiéu: Nghién ciru quy trinh ATPS tinh ché
asiaticoside tir cao dac Rau ma (Centella asiatica, Apiaceae) thong qua khao sat kha nang tao pha
cua cdac h¢ alcohol/muéi. Poi twong va phwong phdp: Xay dung gidn do pha bang phuong phap diém
van duc, mé hinh héa bang phuong trinh Merchuk. Hiéu qua tinh ché danh gid bang hé s6 phan bo
(K) va hiéu sudt chiét (Y%). Két qua: Pd thiét lgp phirong trinh Merchuk h¢ isopropanol voi cac muoi
(NH4):SO04/K2HPO4/NaCl (R2 > 0.995). Trong do, hé¢ ATPS gom 20% isopropanol / 20% (NH4)>SOq
(w/w) cho hi¢u qua tot nhdt, ham lwong asiaticoside frong san pham tang tir 0.50 lén 1.67%, dat hé
s6 K =1.97va Y = 66.3% chi sau mét budc chiét phin bo. Két lugn: Quy trinh van hanh don glan
thoi gian tach pha nhanh va cdc thanh phan (dung mdi, muoz) 6 kha nang tai su dung cao. Viéc ung
dung phuong trinh Merchuk cho phep du doan thanh phan pha, tao tién dé quan trong cho viéc tinh
toan thiet ké va nang cap quy mo san xudt.

Tir khoa: cao dac Rau ma, Centella asiatica, asiaticoside, ATPS

SELECTIVE SEPARATION OF ASIATICOSIDE FROM Centella
asiatica (Apiaceae) EXTRACT BY AQUEOUS TWO-PHASE SYSTEMS
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ABSTRACT

Background: The Aqueous Two-Phase System (ATPS) has emerged as a promising green extraction
technology that facilitates the safe isolation and enrichment of target bioactive compounds without
the use of toxic organic solvents, ensuring high yield and scalability. Objective: This study aimed to
apply ATPS for the purification of asiaticoside from Centella asiatica (Apiaceae) extract. The phase-
forming abilities of various alcohol/inorganic salt systems were investigated. Materials and Methods:
Binodal curves were constructed using the cloud-point method and mathematically modeled using
the Merchuk equation. The purification efficiency was evaluated through the partition coefficient (K)
and extraction yield (Y%). Results: The Merchuk equation was successfully established for systems
comprising isopropanol and various salts (NH4):SO4/K2HPO4/NaCl with high reliability (R> >
0.995). The optimal configuration was identified as an ATPS comprising 20% isopropanol and 20%
(NH4)>SO4 (w/w). Using this system, the asiaticoside content in the product increased significantly
from 0.50% to 1.67%, achieving a partition coefficient of K = 1.97 and a yield of Y = 66.3% in a
single extraction step. Conclusion: The process demonstrated significant advantages, including
simple operation, rapid phase separation, and high potential for the recycling of phase-forming
components. Furthermore, the application of the Merchuk equation enables the prediction of phase
compositions, providing a crucial foundation for process design and industrial scale-up.
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1. DAT VAN DE

Rau ma (Centella asiatica, Apiaceae) la mot dugce liéu quen thude, phan bd rong rdi ¢ cac nude nhiét
d6i nhu Viét Nam, An Do, Trung Qudc. Trong y hoc ¢b truyen va hién dai, Rau ma duoc st dung dé
diéu tri cac bénh ngoai da, thap khép, suy tinh mach va hd tro than kinh [1]. Tac dung duogc Iy nay
cha yéu dén tir cac dan xuét saponin triterpenoid, tiéu biéu 1a asiaticoside va madecassoside. Trong
do, asiaticoside dd duogc chimg minh ¢ tac dung thiic ddy qua trinh lanh vét thuong, kich thich tong
hop collagen, ddng thoi thé hién dic tinh chéng viém va chdng oxy hoa [2].

Mic du dugc tmg dung nhiéu thap ky, phuong phap chiét phan bd ¢6 dién sir dung cac dung méi hiru
co nhu ether, cloroform, dicloromethan, ... van c6 nhiéu han ché nhu lugng dung mdi sir dung 16n,
thiét bi phirc tap va cac V?in dé lién quan dén méi truong, ton du dung mdi trong san pham dan dén
kho khian trong san xuét cong nghiép [3].

Dé giai quyét van dé nay, hé thong hai pha nuéc (Aqueous Two-Phase System - ATPS) dugc xem la
mot giai phap chiét xudt xanh day trién vong. Hién tuong tach pha nudc dugc Beijerinck tinh co phat
hién 14n dau tién vao nim 1896 tir hdn hop gelatin va agar. Tuy nhién, tiém ning ctia cong nghé nay
chi thuc sy dugc khai pha vao ndm 1956 khi Albertsson tién phong thiét lap cac hé ATPS (bao gdm
polymer/polymer va polymer/mudi v6 co) dé phan lap cac phan tir sinh hoc [4]. Ban chit cuia ATPS
1a mot hé thong di the dugc hinh thanh tir it nhét hai thanh phén hoa tan trong nudc, tao ra hai pha
long ¢6 ham lugng nude rat cao. Pic tinh nay gitip ATPS khic phuc nhugc diém cua k¥ thuat truyén
thong nho tinh tuong thich sinh hoc cao, strc cang bé mit thap, thiét bi van hanh don gian va kha ning
mé rong quy mo dé dang [4, 7]. Gan déy, hé ATPS alcohol/mudi da dugc tmg dung thanh cong trong
viéc phan 1ap nhiéu hop chit tw nhién tir dich chiét thuc vat voi vu diém than thién v6i moi truong,
hiéu suit thu hdi cao, thoi gian chiét xuAt ngén [6, 8, 10].

Duya trén co s& d6, nghién ctru nay tap trung ing dung cong nghé¢ ATPS dé tinh ché cao dic Rau ma
nhim lam giau ham lugng asiaticoside mot cach hiéu qua, tir d6 xay dung quy trinh an toan, bén ving
dé san xuat nguon nguyén liéu chuin héa phuc vu cho nganh cong nghiép dugc pham, my pham.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i twong nghién ciru

Cao dic Rau méa do Cong ty TNHH San xuat thuong mai Hong Dai Viét cung cap. S6 16: NC010125,
ngay san xuét: 08/01/2025, han st dung: 08/01/2027. Bo am 13.16%; ham lugng asiaticoside 0.50%.
Bao quan mau trong ti mat dudi 15°C.

Hoa chat:

- Chét chuan asiaticoside do Trung tdm Nghién ctru thir nghiém Hoa Dugc (NatPro) cung cap. S 16:
CA010625, ngay san xuat: 01/06/2025. B9 tinh khiét 97.25% nguyén trang theo HPLC-DAD. Bao
quan ¢ 2 - 8°C.

- Acetonitril (HPLC grade) do Fisher san xuét, nudc cat 2 1an do CTCP K§ nghé Nam Ha cung cap.
- Cac hoa chat (PA grade) str dung trong nghién ctru do Xilong Scientific (Trung Qudc) san xuét.

Thiét bi: Can phan tich Ohaus PA214, may khudy tir gia nhiét IKA C-MAG HS 7, bép céch thity
Memmert WNB 45, ti say Memmert UNSS5, cac dung cu phong thi nghiém.

2.2. Phwong phap nghién ctru

2.2.1. Khdo sdt khd nang tao hé théng hai pha nwéc

Qua trinh sang loc cac hé¢ dung moéi va mudi dugc thue hién dé danh gia kha nang tach pha. Cac dung
dich mubi v6 co bao gdm (NH4)2S04, KxHPO4, NaCl duoc chuan bi trong cac 6ng nghiém thuy tinh.
Lan luot bd sung cac alcohol (isopropanol, ethanol, methanol) vao tung 6ng dung dich mubi. Hon
hop duoc lac déu va dé yén & nhiét d§ phong. Céc hé alcohol - mudi thé hién su hinh thanh bé mat
phan cach hai pha l6ng rd rang, duoc lira chon dé tién hanh budc xay dung gian do pha tiép theo.
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2.2.2. Xdy dwng giin do pha

Gian d6 pha (Hinh 1) thé hién ving 1am viéc tiém ning ctia hé ATPS duoc thiét 1ap thong qua phuong
phap diém van duc (Cloud point method) [4]. Cu thé, mot luong mudi x4c dinh duoc hoa tan hoan
toan vao nudc cat. Dung méi duoc nho tir tir vao dung dich mudi bang micropipette dudi sy khudy
tron lién tuc béng ca tir cho dén khi dung dich xuét hién trang thai vén duc (diém bét dau tach pha),
ghi nhan khéi luong timg thanh phan. Sau d6 tiép tuc thém timg giot nudc va khudy déu cho dén khi
hén hop chuyén trd lai trang thai trong sudt, ghi nhan khéi luong dé tinh lwong nudc da thém. Lap
lai thao tac cho dén khi lrgng dung méi bo sung khong con gay ra hién tuong van duc.

Mai cdp gia tri thanh phan cua hé dugc biéu dién bang mot diém trén do thi. Gian d6 pha dugc xdy
dung thong qua tap hop cac diém phan tram khéi luong mudi (%w/w) va phan tram khi luong dung
mdi (Yow/w). Pudng cong binodal dugc md hinh héa theo phwong trinh Merchuk bang phuong phap
hdi quy phi tuyén tinh, str dung cong cu Solver dugc tich hop trong phan mém Microsoft Excel
(Microsoft Corporation, Hoa Ky) [5]: Y = A exp (BX0 5. CX?). Trong d6 Y, X lan luot 13 ndng d6
thanh phan dung méi va mubi; A, B, C 1a cac thong sb diéu chinh.

¢ QYiing 2 pha

Thanh phin pha trén % (w/w)

Ving 1 pha

aX
Thanh phin pha dudi % (w/w)

Hinh 1. M6 hinh gian db pha
Viing 2 pha (phia trén duwong cong binodal) va ving I pha (bén dudi duwong cong binodal)
Piém dau T (top point), diém cudi B (bottom point) va diém téi han C (critical point)

2.2.3. Xac dinh dwong nédi Tie-line

Puodng ndi Tie-line (TL) 1 doan thiang di xuyén qua vung di thé, n6i lién hai diém T va B nim trén
duong cong binodal khi h¢ théng dat trang thai can bang nhiét dong [4]. Pé xac dinh cac thong s6
ctia duong nbi TL, mot hé ATPS ¢ ndng do (XM, Ym) nam trong vung 2 pha dugc chudn bi bang
cach can chinh xac khoi luong cac thanh phan. Hon hop dugc khudy tron va dé yén tinh & nhiét do
phong cho dén khi phan tach hoan toan thanh hai pha trong sudt.

Ti 1& khéi luong (o) dugc xac dinh bang cong thirc:

mT

mtotal
Trong d6, mr 1 khdi lugng pha trén va mora 13 tong khéi luong cua hé théng.

Toa d6 ndéng do (% w/w) cla pha trén T (Xr, Y1) va pha duéi B (Xs, Yg) dugc xac dinh thong qua
viéc giai h¢ 4 phuong trinh phi tuyén tinh bang cong cu Solver, két hop giita phuong trinh Merchuk
va quy tic can bang khéi luong:

-Yr=A exp (BX95 - CX3) (Piém T nam trén duong binodal)

-Ys=A exp (BX 95 _ CX3) (Piém B nim trén dudng binodal)

-Yr=——- — YB (Can bang khéi lvong dung moi)
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“Xr="M_ Ty 5 (Can bang khdi lugng mudi)

Sau khi xac dmh duoc toa dd T va B, tién hanh tinh toan hai thong ) quan trong:

- Chiéu dai duong néi TL (Tie-line Length - TLL): Thé hién mirc do khac biét vé ndng do giita hai pha.

TLL = (Xr — Xp)2 + (Yr — Y3)?

- D6 dbc dudng ndi TL (Slope of Tie-line - STL): Gitip hiéu rd hon vé xu hudng phan b cta cac thanh phan.
Yr—YpB
XT—XB

STL =

2.2.4. Thir nghiém tinh ché cao dic Rau md .
Chuan bi binh lang gan c6 chira lugng muéi va dung méi hitu co (theo ty 1€ nong do % w/w da dugc
xac dinh tir gian do pha), b6 sung 10 g mau cao dac Rau ma, thém nudc cat vira du 100 g. Lac déu
binh lang gan va dé yén 30 phut. Sau khi hé thong phan 16p hoan toan, pha trén va pha dudi dugc
tach riéng biét.
Dinh luong thanh phan asiaticoside c6 trong pha trén bang hé thdng sic ki 1ong hiéu ning cao HPL’C
LC -2030C 3D Plus (Shimadzu) v6i dau do DAD. Qua trinh phan tich dugc thyc hién trén cot sac
ky COSMOSIL 5C18-AR-II (250 mm x 4.6 mm, 5 pm) Diéu kién sic ky pha dong Acetonitril 70%
- H20 30%; budc song phat hién 210 nm; téc d6 dong 0.7 mL/phut; thé tich tiém mau 10 pL, nhiét
dd cdt 30°C; thoi gian phan tich 35 phut.
Hiéu qua tinh ché ctia phuong phap duoc danh gia dua vao hé s6 phan bd (K) va hiéu suat chiét (Y%) [6].
Hé s6 phan bd (K) thé hién xu hudng di chuyén cua asiaticoside giita hai pha duoc tinh toan theo
cong thuc:

m

K=—"
mg

Hiéu suét chiét (Y%) tinh bang ty 1é phan tram khoi lwong asiaticoside & pha trén so véi tong khdi
lugng asiaticoside ban dau c6 trong 10 g cao nguyén licu:

m
L Xx100%
mr +mpg

Y% =

Trong d6: mr, ms (g) lan lugt 1a khdi luong asiaticoside dinh luong dwgc ¢ pha trén va pha dudi sau
khi tach pha.

3. KET QUA

3.1. Khio sat kha niing tao h¢ thong hai pha nuéc

Kha ning hinh thanh hé thong hai pha nudc phy thudc vao ban chat nhiét dong hoc ctia dung méi hiru
co (d6 phan cuc, tinh ky nuéc) va ning luc hydrat hoa cia mudi vo co tham gia vao hé thong. Két
qua khao sat sy tach pha cua 3 loai alcohol mach ngan (methanol, ethanol, isopropanol) két hop véi
3 loai mubi v6 co (NH4)2S04, KoHPO4, NaCl duoc trinh bay chi tiét trong Bang 1 va Hinh 2.

Bang 1. Khio sat kha ning tich pha ctia cic hé ATPS alcohol - mudi

Dung moi (NH4)2S04 K2HPO4 NaCl
Methanol (-) ) (-)
Ethanol (+) +) ()
Isopropanol () +) (+)

Ghi chu: (+) Co xay ra sy tach pha; (-) Khong xay ra su tach pha
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Mum (NH4)zSO4 Mubi KHPO, Mudi NaCl

e e ol - el o B e
Isopropanol  Ethanol Methanol Isopropanol Ethanol Methanol Isopropanol  Ethanol Methanol

Hinh 2. Sy tach pha ctia cac hé ATPS alcohol - mubi

Két qué thuc nghiém cho théy su khac biét rd rét vé nang luc tao h¢ ATPS gitta cac dung moi. béi
v61 methanol, khong c6 su tdch pha nao dugc ghi nhan ¢ ca 3 loai mudi khao sat, nguyén nhan la do
methanol ¢6 chudi carbon ngéan nhat, d§ phan cyc rat cao.

Khi ting chiéu dai chudi carbon (giam d6 phan cuc), kha ning tach pha dugc cai thién. Ethanol c6
thé hinh thanh hé ATPS v&i cac mudi c6 mat do dién tich cao nhu (NH4)2SO4, KoHPO4. Theo chudi
Hofmeister, cic anion nhu SOZ~, HPOZ™c6 ning luc hydrat hoa manh, da stc pha v lién két giira
ethanol va nudc, day dung moi nay 1én pha trén. Tuy nhién, hé ethanol khong thé tach 16p v6i NaCl
do anion €I~ ¢6 lyc két tia mudi (salting out) yéu hon.

Khac biét hoan toan véi hai dung méi trén, isopropanol (IPA) thé hién kha ning tao hé ATPS véi ca
3 loai mubi nhd c¢6 gde hydrocarbon phan nhanh 16n nhét trong 3 loai dung méi khao sat. IPA c6 tinh
ky nudc cao nhét va hang s6 dién méi thip nhat [5]. Do d6, luc twong tac giita IPA va nudc tuong
ddi yéu, tao diéu kién thuan loi dé cac ion vo co d& dang canh tranh cac phan tor nudc xung quanh,
day IPA ra khoi dung dich dé hinh thanh bé mit phéan cach hai pha long 15 rang.

Tir cac két qua sang loc va phan tich trén, nghién ctru lua chon dung méi isopropanol dé xay dung
gian do6 pha voi cac mudi (NH4)2SO4, KoHPO4, NaCl.

3.2 Xay dung gian do pha

Thi nghiém dugc tién hanh & nhiét d6 phong 28°C. Sau khi ghi nhan duoc dii cac diém dé xay dung
gian d6 pha bang phuong phap chuan do duc, duong cong binodal dugc mé hinh héa theo phuong
trinh Merchuk véi cac thong s diéu chinh A, B, C (Bang 2).

Bang 2. Cac gia tri cua phuong trinh Merchuk khao sat & nhiét dg 28°C

Hé ATPS A B C R?
IPA - (NH4)2SO4 127.14 -0.53 0.000015 0.998
IPA - KoHPO4 70.26 -0.36 0.000033 0.997
IPA - NaCl 125.02 -0.42 0.000085 0.998

Phuong trinh Merchuk c6 d6 tuong thich cao véi dir li¢u thuc nghiém, hé ) tuong quan cua ca ba hé
ATPS déu dat gid tri rat cao (R? > 0.995). Piéu nay khing dinh d6 tin cdy cua cic thong s6 hdi quy
trong viéc nodi suy va du doan chinh xac toa d¢ diém trén duong cong binodal.

Ning lyc két tia mudi cua cac loai mudi vo co co thé dugc danh gia tryc quan thong qua vi tri cua
duong cong binodal trén gian dd pha (Hinh 3), cang nam gan gdc toa do, hé théng cang d& tach pha,

tuc la doi hoi ndéng d6 mudi va dung moi thap hon dé tao nén sy phan tach. Chinh vi vdy, kha ning
két tia mudi giam dan theo tht ty K;HPO4 > (NH4)2SO4 > NaCl.
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Phén trim khéi luong IPA (Yew/w)

5 10 15 20 25 30 35 40
Phan tram khoi lugng mudi (Yow/w)

—A—  (NH4)2804

Hinh 3. Gian d0 pha va duong ndi TL cac hé ATPS IPA-mubi

—~ NaCl —o— K:HPO:

3.3. X4ac dinh dwong ndi Tie-line

Mac du dudng cong binodal gitip xac dinh ranh gioi tach pha, trang thai can bang thyuc té va ty 18
phén b cla cac thanh phan trong hé thong chi c6 thé duoc danh gia dinh luong thong qua cac thong
s6 ctia dudong ndi TL. Toa do nong do cua diém T, B cung v6i d6 dai TLL va do déc STL cua 3 hé
thong ATPS dugc téng hop trong Bang 3.

Bang 3. Thong sb cac thanh phan, d6 dai va do dbc ciia dudong ndi TL cac hé ATPS

M T B P A 1K \
H¢ ATPS : bo gal dwong| Do (}?c dwong
IPA / mudi (Yow/w) noi (TLL) noi (STL)
IPA - (NH4)2SO4 | 20.00/20.00 | 38.38/5.09 | 3.36/33.48 45.08 -1.23
IPA - KoHPOg4 15.00/20.00 | 31.39/4.95 | 3.74/30.32 37.51 -1.08
IPA - NaCl 25.00/15.00 | 46.18/5.46 | 4.88/24.05 45.29 -2.22

Chjéu dai duong ndi TLL cang lon, hai pha cang c6 sy phan hoa rd rét vé d6 phan cuc, ddy cac hop
chat muc tiéu phan bo chon loc vé mdt pha [7].

Két qua thuc nghiém cho thiy hé IPA - NaCl dat gia tri TLL cao nht (45.29) mic du theo chudi
Hofmeister, ion C1~ két tia mubi yéu hon so véi 2 ion con lai. Su khac biét xuét phat tir dac tinh hoa
tan thuc té va viéc diéu chinh diém M2 (25.00/15.00%) trong qué trinh thuc nghiém. Viéc str dung
ndéng d6 mudi NaCl 20% (w/w) khong hoa tan hoan toan va budc phai giam ndng d6 xubng mirc 15%.
Tuy nhién, do ban chat lyc két tia mudi ciia NaCl yéu, & ngudng 15% mudi, hé théng van cin bd
sung mot luong 16n isopropanol 1én dén 25% (w/w) méi dir dé pha v lién két hydro va dién ra su
tach pha. Chinh viéc budc phai gia tang ty 16 dung moi ban dau nay di day hé NaCl ndm sau vao ving
di thé va kéo dai khoang cach TLL. Khi xét trong cung mot diéu kién néng dd6 mudi 20%, hé IPA -
(NH4)2SO4 cho TLL (45.08) vuot troi hon so voi KoHPO4 (36.59), minh chig r6 nét cho nang luc
hydrat hoa va phan tach tt ctia ion SOZ~.

Ca 3 he ATPS déu co gia tri STL &m, voi gia tri tuyét doi ISTL| > 1 (Ian lugt 1a 1.23; 1.08; va 2. 22), cho
thiy su bién thién ndng d6 ciia IPA giita hai pha 16n hon nhiéu so véi su bién thién ndng d6 ctia mudi.

3.4. Két qua tinh ché cao dic Rau ma

Muc tiéu ¢t 15 cia viée tmg dung hé thong hai pha nuéc 1 kha nang phan b chon loc va lam giau
ham luong hoat chét tir cao nguyén liéu. Hiéu qua tinh ché asiaticoside ctia 3 hé thong duwgc danh gia
thong qua khdi lwong san phiam, ham lugng hoat chat, hé s6 phan bd (K) va hiéu sut chiét (Y%) thu
dugc tir phan tich HPLC (Bang 4, Hinh 4).
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Bang 4. Hé s6 phan bd va higu suat thu hdi asaticoside sau tinh ché véi cac h¢ ATPS
A <X KL san Ham lugng Hé sb Hiéu suit
HE ATPS biém | TLL phim (g) |asiaticoside (%) | phin b6 K chiét Y%
IPA - (NH4)>SO4| M1 45.08 [1.98+0.11 1.67+0.10 1.97+£0.30 | 66.30+£3.70
IPA - KbHPOg4 M3 37.51 |2.84+0.22 0.83 £0.04 0.83+0.07 | 45.32+2.39
IPA - NaCl M2 4529 |1.53+0.29 1.37+0.47 0.71£0.22 | 41.64+8.14

1 PDAMulti 1 210nm 4nnj

mAU

mAU

TPDAMulti 1 210nm 4nnj

@]
19.605

Hinh 4. Hinh anh phan tach cao dac Rau ma (trai) va sdc ki ¢6 HPLC phan tich atiaticosidem{phéi)
(A: Chudn Asiaticoside 250 mcg/mL; B: Cao nguyén liéu Rau md; C: Cao tinh ché hé IPA - (NH4)>SO4)

Hé IPA - (NH4)2SO4 1 sy lya chon t6t cho qua trinh tinh ché, véi hé s6 phan bd K =1.97 (K > 1) cho
thdy phan 16n asiaticoside wru tién tap trung & pha trén. Pong thoi, hiéu sudt chiét (Y%) cao nhit &
mirc 66.30% va ham luong asiaticoside trong san pham dat 1.67% chi véi 1 1an lac phan bé.

Trai ngugc véi du doan ban dau, mac du hé IPA - NaCl ¢6 chiéu dai duong ndi TLL dai nhét va pha
trén gidu dung moi hiru co nhit, hidu qua chiét xuat lai kém nhét v6i K = 0.71 (hoat chét vu tién nim
lai pha dudi) va hiéu suat chi dat 41.64%. Hién tugng ndy c6 thé dugc giai thich thong qua ban chat
hoa 1y cua sy phan tach, pha trén chira mot luong 16n isopropanol ban dau (25%) qué kém phan cuc
dbi véi phan chudi dudng cua asiaticoside, 1am giam d6 hoa tan cta hop chit. Thém vao do, khoi
lwong san pham thu dugc cua hé nay la thap nhat (1.5325 g), cho thiy mot lugng dang ké hoat chat
va tap chit c6 thé da bj két tua tai phan nhil hoa giita 2 pha do méi trudng thiéu nude.

Hé IPA - KoHPOs4 cho thay mot han ché 16n vé tinh chon loc. Mic du khdi luong san pham thu dugc &
pha trén 1a 16n nhat (2.8497 g), nhung ham luong asiaticoside lai thap nhat (chi 0.80%) voi K = 0.83.
Diéu nay hoan toan phii hop do hé niay c6 TLL ngan nhét, kha ning phan tach pha ctia hé thong yéu,
dan dén viéc pha trén khong chi kéo theo dung méi ma con mang theo mot lwong 16n cac tap chat phan
cyc tir cao nguyén liéu va mudi tir pha dudi, lam pha loing dang ké ham lugng hoat chit muyc tiéu.

4. BAN LUAN

Nghién ctru da img dung thanh cong hé théng hai pha nudc trong viée tinh ché valam gidu asiaticoside
tir cao dic Rau ma. Phuong phép nay cho thiy nhiéu wu diém so voi ki thuat chiét xuat truyen théng
nhu quy trinh van hanh don gian, thoi gian tach pha nhanh, dong thoi dung méi va mubi ¢6 tiém ning
thu hoi dé tai str dung [8].

Viéc ing dung thanh céng phuong trinh Merchuk dé mé hinh héa gian db pha véi d6 tin cay cao (R
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>0.995) gitp du doan kha nang tach pha, thanh phan cac pha long, tir d6 tao tién dé thuan lgi cho
viéc thiét ké va ning cdp quy mé 1én ¢& 16 cong nghiép [9].

Tuy nhién, nghién ctru ciing chi ra han ché ctia hé théng khi ham luong asiaticoside trong san pham
van bj anh hudng boi tap chit mubi trong quy trinh. Cu thé, lvgng mubi ton du ¢ pha trén khong bay
hoi trong qua trinh c6 quay ma két tinh lai, 1am pha lodng d¢ tinh khiét ctia cao thanh pham. Phat hién
nay mo ra dinh huéng quan trong cho cac nghién ctu t1ep theo trong viéc tich hop cong doan xur Iy
nham khu mudi hoan toan. Pong thoi, hé thong cling can dugc t1ep tuc khao sat dé t6i wu hoa céac
thong s6 van hanh nhu nhiét do, pH, luong mau nap va thoi gian chiét xuét [10]. Bay la nhiing budce
tién thiét yeu dé hudng dén quy trinh tinh ché asiaticoside dat d6 tinh khiét cao, dap ung céc tiéu
chuan khit khe ctia nganh cong nghiép duoc phim va my pham.

5. KET LUAN

Nghién ctru da xac dinh duoc tiém nang cua hé théng hai pha nud¢c trong viéc tinh ché chon loc
asiaticoside tir cao ddc Rau ma. Vé mit thyc tién, phuwong phap nay thé hién vu diém vuot troi vé thoi
gian tach pha nhanh, thao tac don gian va than thién v61 méi truong. Ket qua h¢ IPA - (NH4)2SO4 cho
ham lugng asiaticoside trong san pham sau tinh ché dat 1.67%, tang gip 3.34 1an so v6i nguyén liéu
ban dau (0.50%), hé s6 phan bd K = 1.97 va hiéu suat thu hdi dat 66.30%. D4y chinh 13 co sé dif liéu
nén tang dé trién khai cac nghién clru t8i wu hoa diéu kién van hanh (nhiét do, pH, ty 1€ nap méu) va
tich hop cac budc xir Iy thu hdi cac thanh phan (dung méi, mudi) nham nang cao hon nita do tinh
khiét, hudng t6i san xuat nguyén lidu dugc liéu an toan va chudn héa & quy mé cong nghiép.

LOI CAM ON 7 , ‘
beé tai thudc du &n nghién ctru phat trién duoc liéu ctia cong ty TNHH San xuat Thuong mai Hong Dai Viét.
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