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TOM TAT

Muc tiéu ctia nghién cttu la tim diéu kién t6i wu d€ chiét xudt acid oleanolic tir than
va ré cay dinh ling. Nghién ctru st dung phuong phap chiét ngdm kiét, véi thiét k&
Box Benhken theo phan mém Design Expert. Khao sat v6i 3 yéu to la: loai dung moi,
ty 16 dung moi/dugc liéu, thoi gian ngdm, mdi yéu t& dwoc dugc khao sét tai 3 mirc
khac nhau. Két qua thu duoc diéu kién chiét xuét t6i vu la: dung mdi ethanol 47%,
ty 1& dung moi/dugc liéu la 10/1 (ml/g), thoi gian ngam la 36 gio. Kiém ching két
qua t&i wu bang thuc nghiém cho thdy, gia tri trung binh ctia hiéu suat chiét thuc t&
(93,05% + 1,21%) so v6i gia tri hiéu suat chiét dw doan (95,17%) khéc nhau khéng

nhiéu.

Tw khoa: acid oleanolic, chiét xuat, dinh lang, t6i wu.

1. MO PAU

Dinh lang (Polyscias fruticosa (L.) Harms) la mot trong nhitng duoc liéu dwoc st
dung nhiéu trong y hoc cd truyén tai cdc nuwdc chau A (Viét Nam, An D9, Trung Qudc...).
Khéng chi duoc st dung nhu la vi thudc ¢d truyén, dinh lang con dwgc stt dung nhu la
thuc pham trong bira an hang ngay [1]. Trong y hoc hién dai, tdc dung sinh hoc ctia dinh
lang da duoc st dung va chiing minh thong qua nhiéu thit nghiém duoc ly: tang ceong
sinh luc, bao vé gan, bao vé than [1, 2]. Khong chi dugc chiing minh vé duoc ly, cay dinh
lang cling duoc nghién cttu nhiéu vé thanh phan hoéa hoc, trong d6 chat chi dau thuong
duoc dung d€ danh gia chat luong dwgc liéu dinh lang la acid oleanolic (OA) [3]. Tuy
nhién ham luwong OA trong ré va than dinh lang thap [4], do vay muc dich ctia viéc khao
s4t diéu kién chiét xuat than, ré dinh ling 1a thu dugc luong OA nhiéu nhat. Véi nhitng
phuong phap nghién cttu thong thuong, cac thong s6 ctia qua trinh chiét xudt thuong
dirng lai & khao sat don bién (1 yéu td doc lap), kho danh gid duwoc su twong tac gitia cac
yéu t3. Hién nay, viéc stt dung cdc phan mém tri thong minh nhan tao d& hd tro nghién
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ctry, san xuat duoc dp dung nhiéu. Uu diém ctia viéc 4p dung phan mém la giam dwoc
s0 lwong cac thi nghiém can tién hanh, danh gia duoc sy twong tac gitta cac yéu td khao
sat, lua chon duoc diéu kién chiét xuat t6i uu trong moi diéu kién cu thé.

Véi dugc lidu dinh lang, ré va 14 1a cic bo phan thuong dugc dung dé chiét xuat
ldy cao, va thuong bo phan than. Tuy nhién, khéi luong ctia than dinh lang so véi khoi
luong ctia toan cay chiém ty 1& 16n, ham lwong OA trong ré va than dinh lang trong tai
Pk Lak ma ching t6i khao sat Tan lwot 14 0,1% va 0,06% [4]. Do vay, dé tan dung duoc
ngudn nguyén liéu va trdnh lang phi, nghién ctru lwa chon chiét xuat dong thoi ré va
than dinh lang.

2. PHUONG PHAP NGHIEN CUU
2.1. Dwoc liéu

Than va ré cay dinh ling (tr 5 ndm tudi tro 1én) dwoc thu hai tai xa Ea
KPam huyén Cu M'gar, tinh Dak Lak. Sau khi thu hai, than va ré duwoc lam sach va say
0 60 °C cho t6i khi dat ham am (< 13%). Xay thanh bot véi kich thudc < 1 mm, dung
trong tui PE va hat chan khong d€ tranh anh hwong ctia khong khi va am. Ham luong
OA trong than va ré duoc xac dinh Ian luot 12 0,06% va 0,1% (tinh theo trong lwong kho).

2.2. Hoa chat

Chat chuan acid oleanolic (Sigma-Aldrich, s6 16 MKBX6658V, ham luong > 97%),
ethanol, acetonitril, methanol, chloroform, HCl, nuwdc cat.

2.3. Quy trinh chiét xuat

Bot than va ré dinh ling duoc lam am bang dung moi chiét khoang 120 phit, sau
dd nap vao binh ngdm kiét, va thém dung moi chiét va ngam trong thoi gian du kién
nghién cttu. Dich chiét dugc rat voi téc do 0,5 ml/phut cho téi khi hét lwgng dung moi
thit nghiém. C6 dic dich chiét bang may c6 quay chan khong dén thé chat cao mém,
nhiét do c6 dac khong qua 60 °C. Xac dinh luong OA thu duogc va tinh hiéu sudt chiét.
Mai thi nghiém st dung 120,0 g duoc liéu, bao gom: 40,0 g bot ré va 80,0 g bot than.

2.4. T6i wu hoa qui trinh chiét acid oleanolic tit than va ré dinh ling

Stt dung thiét k&€ Box Benhken ctia phan mém Design Expert 12.0 v6i 3 yéu t6
(bién ddc 1ap), mdi yéu td 3 mirc: dung moi (ethanol/nudc), ty 1é dung moi/duoc lidu
(DM/DL) va thoi gian ngam. Bién phu thudc 1a hiéu suat chiét (Bang 1) . Tong sd thi
nghiém la 15, bao gom 3 thi nghiém ldp lai & trung tam (Bang 2).
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Bdng 1. Khai bao cic bién cia md hinh t6i wu héa quy trinh chiét xuat ré va than

Bién Ponvi  Miic thdp Miic trung binh Mikc cao
A - Dung moi % 30 50 70
B - Ty 16 DM/DL ml/g 5 7.5 10
C - Thoi gian ngam gio 6 21 36

Y — Hiéu suit chiét

%

Bdng 2. Bang thiét ké thi nghiém t6i wu hoa

STT  A-Dung moi

B - Ty 1¢ DM/DL

C - Thoi gian ngam

Y - Hiéu suat chiét

(%) (ml/g) (10) (%)
1 30 5 21
2 50 5 36
3 70 5 21
4 70 7,5 36
5 70 7,5 6
6 30 10 21
7 50 7,5 21
8 50 7,5 21
9 30 7,5 36
10 50 10 36
11 70 10 21
12 30 7,5 6
13 50 10 6
14 50 5 6
15 50 7,5 21

Stt dung phan mém Design Expert 12.0 d€ phan tich, tim ra quy luat, xu huéng

va mtc d6 anh huong, mdi quan hé dinh luong gitra cac bién doc lap va bién phu thudc.

Sau khi c6 két qua toi uu, tién hanh thue nghiém kiém ching d€ xac nhan tinh chinh xac

cua gid tri du doan, dong thoi cling xac nhan quy trinh chiét xuat tdi vu.

2.5. Phuong phap dinh lugng OA

Xtk Iy mau: Can chinh x4c khoang 5g cao chiét vao binh nén 100 ml, thém 40 ml
HCl 4M. Siéu am trong 10 phat, roi dun s6i hoi luu trong 180 phat. Loc 1ay két tua va

rira két tia bang nuwdc cat cho t6i khi trung tinh (tht bang gidy quy). Sdy két taa trong
120 phut, chiét taa véi 30 ml chloroform va dun sbi nhe trong 5 phut, loc 1ay dich chiét,
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13p lai thém 2 Tan. Gop dich loc, c6 dén can. Hoa tan can bang methanol, thém vira du 10
ml [3].

Diéu ki¢n sdc ky: May HPLC Waters e2695. Cot sac ky Reliant C18 5pm (4,6x250
mm). Pha dong ché& d§ dang dong: acetonitril - nude (90:10). Téc &6 dong 1,3 ml/pht.
Thé tich tiém 10 pl. Budc song phat hién 205 nm; detector PDA [4].

2.6. Xt 1y s liéu

S6 liéu dugc trinh bay véi phan mém excel 2016 va duoc sang loc, t6i wu véi phan
meém Design expert 12.

3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru

Bang 3. Két qua cta cac thte nghiém i vu hod

STT  A-Dung méi B - Ty 1é DM/DL C - Thoi gian ngdm Y- Hiéu suit chiét

(%) (ml/g) (i) (%)
1 30 5 21 39,79
2 50 5 36 64,75
3 70 5 21 45,52
4 70 7,5 36 70,75
5 70 7,5 6 64,61
6 30 10 21 77,81
7 50 7,5 21 78,48
8 50 7,5 21 76,68
9 30 7,5 36 74,27
10 50 10 36 95,99
11 70 10 21 71,45
12 30 7,5 6 72,19
13 50 10 6 80,71
14 50 5 6 61,17
15 50 7,5 21 80,39
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Acid oleanolic - 7499

+ Acid oleanolic - 7-329—

0.00 — A = e = s

Hinh 1. Sac ky d6 dinh lugng OA ctia mau cao than-ré (trai) va chat chuan (phai)
Stt dung phan mém dé€ thiét lap mdi tuwong quan gitra bién doc 1ap va bién phu thudc,
thu dwoc cac di liéu:

Bang 4. Phan tich ANOVA cta m6 hinh t6i uu

Téng binh Trung binh
F-value | p-value | Cac gia tri khac
phuong binh huong

Mo hinh 1700933 188992,61 3521 |  0,00053
A 15634,95 15634,95 291 | 0,14857
B 1043467 1043467 | 19442 | <0,0001 | SP=7325
C 72961,11 72961,11 13,59 |  0,01418
AB 19811,54 19811,54 369 | 0711274 | €V =043 %
AC 2545 337 2545 34 047 | 052168
1 2 =

BC 35485,94 35485,94 661 | 004995 | Adjusted R2=0,9565
A2 375905,7 375905,71 70,03 | 0,00039

Predicted R? = 0,7948
B2 92835,24 92835,24 1729 | 0,00883
e 3784957 37849 57 7052 |  0,04512

Adequate Precision =
Phan du 26835,13 5367,04 71
Lack of Fit 21384,45 7128,14 261 | 0288637
Sai s& thuin 5450,686 2725 34

A — Nong dg ethanol; B — ty 1¢ dung méi/dwoc ligu; C — thoi gian ngdm; SD - dg 1éch chudn; CV — hé s6’
bién thién; Adjusted R2- h¢ s’ R? hi¢u chinh; Predicted R?>- R2 dw dodn;

Phueong trinh mo6 hinh du dodn thu dwoc la Y5 = 1338,98 - 44,21A + 361,15B +
95,49C - 70,37AB + 25,23AC + 94,18BC - 319,07A2 - 158,565B2 + 101,247C=2.

M5 hinh thu duoc c6 y nghia thdng ké (p < 0,001) va c6 tinh hoi qui t6t (R? hiéu
chinh =0,9565 va R2du doan = 0,7948). Kiém dinh F cho sy thiéu phu hgp md hinh (Lack
of Fit) khong c6 y nghia thong ké, cho thdy mo hinh thu duoc mo ta tot cac div liéu dau
vao, va Adequate Precision = 22,71 (yéu cau > 4) cho thdy mo hinh c6 tinh du doan t6t.
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Hé s6 bién thién (CV) < 10% cho thdy tinh 13p lai 6n dinh cia m6 hinh thu dwoc. Do vay
phuong trinh trén duoc Iwa chon dé€ tdi wu hoa cac thong sd da lwa chon trong quy trinh
chiét xuat ré va than dinh lang.

MG¢i lién hé gitra bién phu thudc (hiéu suat chiét) va cac bién doc 1lap dugc thé
hién trong Hinh 2:
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Extraction perormance of oleandlic acid (%)
Extraction performance of oleanolic acid (%)

Extraction performance of oleanolic acid (%)

A Ethanol concentration (%)

a b C
Hinh 2. Bé mdt dap tng cua hiéu sudt chiét thu duoc theo cac bién dau vao.

a: nong dg ethanol — ty 1¢ DM/DL; b: ty 1¢ DM/DL — thoi gian ngdm;

c: thoi gian ngdm - nong dg ethanol.

Két qua thu duoc cho thady nong d6 ethanol c6 anh huong tdi hiéu suét chiét OA,
su tac dong dwgc mo ta nhu hinh parabol véi dinh (ndng d¢ cho hiéu suat cao nhat) tai
diém c6 nong do la 47,2% (Hinh 2a, 2¢). Ty 1é DM/DL anh huong theo xu hudng ty 1&
thuén, khi néng d6 ethanol c6 dinh 30%, néu tang ty 16 DM/DL ttr 5/1 thanh 10/1 thi hiéu
xuat chiét tang tir 45% tdi 85% (Hinh 2a). Twong tw d6i véi thoi gian ngam, hiéu suat
chiét tang khi thoi gian ngam tang tir 6 t6i 36 gio (Hinh 2b, 2¢)

V6i md hinh dy doan da duoc thiét 1ap, tién hanh xac dinh cac diéu kién dé toi
wu dé€ thu duoc hiéu suat chiét cao nhat. Cac thong s6 toi uu dugc thé hién trong bang
5:

Bdng 5. M6 hinh dé xudt, gia tri du doan va gia tri thuc nghiém

e .. N s , Gia tri thuc nghiém
Cac yéu to Gidi han duwéi  Giodi han trén  Gia tri du doan Hthue nghie

(n=3)
A 30 70 47 47
B 5 10 10 10
C 6 36 36 36
Y 95,17 93,05 +1,21

A — Nong do ethanol (%); B — ty I¢ dung moildwoc ligu (ml/g); C — thoi gian ngam (gi0); Y — hiéu sudit
chiét (%)
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Tién hanh thi nghiém kiém ching mo hinh dé xuét, lap lai 3 lan va ldy trung
binh. Két qua cho thay gia trj trung binh cua Y thuc t&€ (RSD < 2%) so voi gia tri Y du
doan khac nhau khong nhiéu.

3.2. Thao luan

Trong qua trinh chiét xudt, phwong phap chiét xudt la yéu t6 quan trong anh
hudng t6i hiéu suat va tinh kha thi khi duoc ap dung trong thuc té€. Cac phwong phap
thuong st dung trong thuce t€'la chiét cd st dung nhiét do (chiét nong), ngam lanh va
ngam kiét. Phuong phap chiét xuat duoc lea chon véi mong mudn: hiéu sudt chiét cao,
qui trinh chiét xuat don gian va kha nang nap cdp co 16 thuan loi. Véi phuong phap
ngam lanh can thoi gian lau, lwong dung moi nhiéu va khoé chiét kiét dwge dwgc chat.
Mic du1 ¢6 thé cai thién hiéu sudt chiét bang cdch ngam 2-3 Ian (double maceration/triple
maceration), tuy nhién luong dung moi sit dung va thoi gian sé tang rat nhiéu [5].
Phuong phap chiét néng 6 wu diém 1a hiéu suét cao va thoi gian chiét ngan. Tuy nhién
khi chung t6i ap dung chiét than-ré dinh lang (nhiét do 70 °C), giai doan loc dich chiét
gdp mot s6 kho khan vi dich chiét c6 do nhot cao. Mot trong nhiing nguyén nhan 1a do
trong ré dinh lang chtra nhiéu tinh bot, chinh vi vay khi gdp dung moi nwéce va nhiét do
cao s& dé bi truong nd va hd héa lam ting d6 nhét va gay tac mang loc. Do vay, trong
treong hop nay phuong phap ngam kiét duoc lua chon dé khac phuc van dé trén. Hon
nita phwong phap ngam kiét c6 vu diém la dwgc liéu luon duoc tiép xic véi dung moi
mdi, lam tang hiéu sudt chiét va tiét kiém dung moi hon so véi phuong phap ngam lanh
[6].

Déi véi phuong phap ngdm kiét, 3 yéu t& anh hwong 16n t6i qua trinh chiét duoc
khao sat t6i wvu hod la: loai dung méi, ty 1€ dung moi/dwoc liéu, va thoi gian ngadm. Dung
moi duoc lua chon véi cac tiéu chi la st dung an toan 6 nguoi, hiéu sudt cao va gia thanh
ré, dé tim. Hoat chat can chiét 1a acid oleanolic (khung triterpenoid so nuwdc) trong dinh
lang, ton tai & dang saponin bang cach lién két véi cac gdc duong (than nudce). Vi vay
dung moi duoc lua chon véi yéu cau la vira hoa tan dugc OA va goc duong. V6i cac yéu
cau trén hon hop dung moi ethanol/nudc 1a lra chon phit hop [7]. Két qua thu duoc cho
thdy, dung moi ethanol 47% cho hiéu suét chiét cao nhat. Két qua nay khac biét véi diéu
kién chiét 1a dinh lang (ndng do ethanol tdi wu la 70%) ma ching toi da tién hanh trude
dd6 [8]. Nguyén nhan ngoai su khac biét vé phuwong phép chiét, can phai dé cap tdi sy
khdc biét cia cau tric than-ré so véi 14 dinh ldng. Than va ré dinh ldng c6 cau tric x8p
chtra cac chat nhu tinh bot, gom va nhiéu mao quan. Vi vay, than va ré can mot lwong
nwdc nhiéu hon so véi 14, d€ 1am truong no va tao diéu kién cho chiét hoat chat tot hon.
Khi st dung ethanol nong d¢ cao dong nghia voi ty 1é nuwdc giam va lam cho qua trinh
treong no kho xay ra hoan toan.

Theo bang phan tich ANOVA, ty 16 DM/DL 1a yéu t6 c6 anh hudéng manh nhat
t61 hiéu sudt va anh huong nay cé y nghia thong ké (p < 0,0001) theo xu huéng DM/DL
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tang thi hiéu suat chiét ting. K&t qua nghién ctru x4c dinh hiéu suat chiét ré va than dinh
lang ndm & ving t3i wu véi ty 16 DM/DL tlr 8 g/ml trd 1én. Dudi mie ty 18 nay, véi bat
ky diéu kién nao ctia dung mdi va thoi gian ngam, ciing khong thé dat hiéu suat chiét
to1 wu (Hinh 2a, 2b). Thoi gian ngam la yéu t& c6 mtc d¢ anh hudng téi hiéu suét chiét
OA chi sau ty 16 DM/DL, hiéu suét chiét OA c6 xu hudng ty 1€ thuan voéi thoi gian ngam
va su anh huong nay cd y nghia thong ké (p < 0,05). Giai doan dau cua qua trinh ngdm
kiét, dich chiét c6 nong do hoat chat cao va chiém ty 1€ 16n lwong hoat chat chiét duoc,
dé thu duoc luong hoat chat nhiéu nhat trong dich chiét dam ddc, nén rat dich chiét khi
nong do hoat chat da dat trang thai bao hoa gitta dung moi va bén trong t&€ bao duoc
liéu. Do vay, can c6 thoi gian tiép xtuc du lau gitta duoc liéu va dung moi, d€ qua trinh
thdm dung mdi vao duoc liéu, hoa tan, khuéch tan hoat chét tir trong té bao ra dung moi
dat dwoc ndng d6 can bang. Két qua nghién cttu cho thdy thoi gian ngam cho hiéu suat
chiét nam trong viing t&i wu tir 24 gio tro 1én, va thoi gian ngam t&i wu 1a 36 gio (Hinh
2b, 20).

Thoi gian ngam dai c6 thé coi la mot trong nhitng nhuoc diém ctia phuwong phap
ngdm kiét. Bang cach st dung phurong phap chiét néng, Banik R.M. cling cdng su thu
duoc diéu kién chiét toi vu OA la: thoi gian la 55 phut, ty 16 DM/DL 55/1 va hiéu sudt
chiét thu dugc 1a 97,13%. Hiéu suét cao va thoi gian chiét ngan nhung luwong dung mai
st dung rat nhiéu [9]. Wéjciak-Kosior cling cong su nghién ctru t&i wu hda chiét OA bang
phuong phép chiét c6 su hd tro ctia vi song (wdc lwong gia thanh cta thiét bi véi cong
suat 350W la 6000 £ - nam 2013), két qua thu duoc cho thdy lwong dung moi sit dung véi
ty 16 20/1 va hiéu suat chiét 78,83% sau 10 phut va 100% sau 20 phut. Thoi gian chiét rat
ngan va hiéu suat chiét rat cao (100%). Tuy nhién lwong dung mdi stt dung kha nhiéu va
yéu cau thiét bi chiét c6 gia tri cao [10]. Trong nghién cttu ctia chiing t6i, phwong phap
ngdm kiét c6 nhwgc diém 1a thoi gian chiét dai (36 gio ngam va 30 gio rat dich chiét), tuy
nhién lwong dung mdi st dung it, thiét bi st dung don gian va gia thanh ré, do vay tao
diéu kién thuan loi trong viéc nang cap cd 16 san xuat.

4. KET LUAN

Da t6i wu hoa duoc qui trinh chiét xuat than va ré dinh lang. Céc thong s duoc
Iwa chon theo ham ky vong la: Dung modi ethanol 47%, ty 1¢é DM/DL 10/1 va thoi gian
ngam la 36 gio. Cac thong s6 duoc kiém ching lai bang thuc nghiém, két qua cho thay
gia tri trung binh cta hiéu suat chiét thuce t€'so (93,05% + 1,21%) vdi gia tri hiéu suét chiét
duy doan (95,17%) khac nhau khong nhiéu.
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OPTIMIZATION OF THE EXTRACTION PROCESS OF OLEANOLIC ACID
FROM ROOTS AND STEMS OF POLYSCIAS FRUTICOSA (L.) HARMS
GROWN IN DAK LAK

Le Trung Khoang’, Hoang Thi Thu Huyen, Huynh Van Chung,
Huynh Thi Nhu Quynh, Hoang Thuy Binh

Faculty of Pharmacy, Buon Ma Thuot Medical University
*Email: trungkhoang@gmail.com
ABSTRACT

The aim of study is to find optimal extraction conditions of oleanolic acid (OA) from
roots and stems of Polyscias fruticosa (L.) Harms. The extraction method was
percolation, the design experiment was Box Benhken (Design Expert software).
Three factors each at 3 levels were surveyed: solvent (ethanol — water ratio),
solvent/material ratio, soaking time. The optimal conditions were determined:
ethanol 47%, solvent/material ratio 10/1 (ml/g) and soaking time was 36 hrs. The
optimal condition was replicated three times for the verification, and the result
showed that the confirmation value (93.05 + 1.21 %) was very close to predicted
value (95.17%).

Keywords: oleanolic acid, extract, polyscias fruticosa, optimization.
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Pai hoc Y Duoc Buon Ma Thuot.
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