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SUMMARY

OPTIMIZATION OF CONDITIONS FOR ULTRASOUND EXTRACTION
OF SAPONIN TRITERPENOID AND FLAVONOID FROM SOLANUM
TRILOBATUM LINN IN NGHE AN

This study employs the response surface methodology to optimize ultrasonic extraction conditions of
saponin triterpenoid and flavonoid total derived from Solanum trilobatum Linn. Experimental layout
according to Box - Benhken design has built an optimization model of the extraction process total
saponin triterpenoid content (TSTC) Y1 and total flavonoid content (TFC) Y2 with three factors:
extracted temperature (X1), extraction time (X2) and ultrasonic capacity (X3). After following this
model, the optimal parameter for the extraction process to obtain the highest content of saponin
triterpenoid and total flavonoid is a temperature of 56 °C, a time of 53 mins, and an ultrasonic capacity
of 210W. With these mentioned parameters, the acquired extracted solution has the TSTC and TFC
content as 3.75 + 0.06 % and 24.83 £ 0.12 mg CE/g, respectively.

Keywords: response surface methodology, Solanum trilobatum, total flavonoid, extraction, saponin
triterpenoid.

1. MO PAU rat nhiéu gai cong mau vang. L4 cdy moc so le
Cay ca gai leo (Solanum trilobatum Linn) con ¢6 hinh bau duc hay thuén, xé thuy khong déu,
goi la ca quanh, ca gai day, ca quynh, ca vanh, mit trén cta 14 c6 gai, mat dudi c6 1ong mém
ché nan (Tay), thuoc ho Ca (Solanaceae). Day hinh sao mau tring. Hoa Ca gai leo két thanh
loai cdy thao song lau nam, 14 cdy mau xanh cum hinh xim gém 2 + 5 hoa & nach 14 va c6
séng, cao 2 + 3 m, phan bd ¢ khip An D9, mau tim nhat. Qua la dang qua mong bong,
Trung Qudc va Viét Nam. Than héa g6, nhin hinh cau cé duong kinh 7 + 9 mm, khi chin c6

va phan canh nhiéu; canh phu 16ng hinh sao va mau d6 [1, 2]. Trong dan gian, cay ca gai leo
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duoc st dung dé didu tri bénh viém gan, xo
gan, chita mot sé bénh nhu cam cim, ho ga,
dau lung, dau nhtrc kh6p, ran cin...[2, 3].
Thanh phan hoéa hoc ciia cdy ca gai leo cho
théy su hi¢én dién cuia cac hop chit nhu:
flavonoid, steroid, triterpenoids, hop chat
phenol, tannin, anthraquinon, acid amin [4-9].
Bén canh d6, cay ca gai leo con chira saponin
¢6 phan genin, cau tric triterpenoid hay steroid 27
cacbon [3-4, 10]. Hién nay, cac cong trinh nghién
ctru khac vé Ca gai leo cho thiy cong dung cla
cay nay co kha ning e ché qua trinh xo gan,
chdng sur ting sinh céc té bao ung thu, khang oxy
héa, khang khuén, khang viém...[3, 4].

Nghé An la tinh c6 khi hau nhiét déi gié mua,
néng va am, thd nhudng dat dai phong phu, co
ving dat do bazan va tiéu ving khi hau on déi
[11]. Do d6, khu vuc nay tao nén su da dang
sinh hoc cao va ngudn duoc liéu phong phu.
Mot sb loai duogc lidu co gia tri dugc tréng va
moc ty nhién & khu vuc nay nhu: diang sam,
dan sam, day thia canh, ca gai leo, giao cb lam,
nhan tran... dugc ngudi dan trong dé lam thude
phong chira bénh [12]. Phuong phéap tdi wu bé
mat dap ung (RSM) 1a phuong phép thong ké
dua trén mo hinh phi tuyén tinh da bién va da
duoc nhidu nha khoa hoc str dung rong rai dé
t6i wu hoa qua trinh chiét xuat mot s6 hop chit
thién nhién c6 hoat tinh sinh hoc [13, 14].
Trong nghién ctu nay, chung téi st dung
phuong phap dép tmg bé mat dé tdi wu héa qua
trinh trich ly v6i sy hd trg cla séng siéu am
nhim thu dugc dich chiét c6 ham luong
saponin triterpenoid va téng flavonoid cao tir
cy ca gai leo trong ¢ ving dém vuon quoc gia
Pu Mat, huyén Con Cudng, tinh Ngh¢ An. Day
chinh 14 nghién ctru tién dé cho cac nghién ciru
sau hon vé trich ly cac hop chét tir cly ca gai
leo tao ngudn phat trién cac dugc lidu & Nghé
An va cd nudec.

2. THUC NGHIEM

2.1. Pbi twong

Cay ca gai leo (Solanum trilobatum Linn) duoc
thu héi tai ving dém vuon Qudc gia Pu Mat,
huyén Con Cubng, tinh Nghé¢ An. Mau duoc
dinh danh béi Vién Sinh thai va Tai nguyén
sinh vat thudc Vién Han lam khoa hoc Viét
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Nam. Mau (phan trén mat dat) duogc siy kho
dén do am khoang 10-12% va nghién nho va
sang qua ludi sang kich thuéc 2 mm dé thu
dugc mau co kich thude ddng nhat. Miu duoc
hat chan khong va bédo quan ¢ -20 °C trude khi
tién hanh cac budc tiép theo.

2.2. Phuwong phap nghién ciru

Trich ly siéu &m: mdi thi nghiém can 10 g mau
cho vao binh tam giac thé tich 500 mL, thém
dung moi véi ty 1€ cho trude theo phuong phap
b tri thi nghiém t6i wu. Cho binh vao thiét b
siéu &m CYF-TES600N-4S (Pai Loan), diéu
chinh cong suit séng siéu am theo cac diéu
kién thi nghiém. Tién hanh trich ly theo thoi
gian dinh trudc. Sau khi két thic qua trinh trich
ly, dich duoc loc qua gidy loc va dua di phan
tich.

Xdc dinh ham lwong saponin triterpenoid
tong (TSTC): Ham lugng saponin triterpenoid
tong cua dich chiét tr cAy ca gai leo (S.
trilobatum) dugc xac dinh theo phuong phap
ciia Chen va cong su (2001) [15]. Mau sau khi
trich Iy dugc loc va pha loang 10 lan, hat 2 mL
mAu di pha lodng vao 6ng nghiém, thém 0,2
mL vanilin — axit acetic (8%), dun cach thuy
va u ¢ 60 °C trong 15 phuat. Sau 15 phit, cac
dng nghiém duogc Iy ra 1am mat, bo sung ethyl
acetat sao cho tong thé tich du 5 mL. Tdng
ham lugng saponin triterpenoid dugc phan tich
dwa trén phuong phap do do hap thu quang phd
& budc soéng 550 nm vé6i chat chuan la acid
oleanolic (Sigma-Aldrich, > 97.0%) (May do
quang pho Agilent 8453). Két qua duogc biéu
thi bang s6 gam acid oleanolic duong luong
trén 100 gam khdi luong kho (%).

Xdc dinh ham lwong tong flavonoid (TFC):
Ham lugng TFC tir dich chiét cay ca gai leo (S.
trilobatum) dugc xac dinh theo phuong phap
Al-flavonoid [16]. Po d6 hap thu & budc song
510 nm, dung chat chuan 1 catechin (Sigma-
Aldrich, > 98.0%). Mot phan dich chiét (1 ml)
hodc dung dich catechin chuén duogc thém vao
binh dinh mc 10 ml chira 4 ml H,O. Sau do,
thém 0,3 ml NaNO, 5%, 5 phut sau thém 0,3
ml dung dich AlCl; 10%; sau 6 phut, cho thém
2 ml NaOH 1 M va dinh mirc dén thé tich 10
mi b?mg nudc cat. Dung dich duogc tron déu va



do hép thu duoc do ¢ budce song 510 nm béng
méy do quang ph6 Agilent 8453.

Phwong phdp quy hoach thwc nghi¢gm: lya
chon phuong phap bé mit dép tmg (Response
Surface Methodology) dé tdi wu hoa diéu kién
trich ly saponin triterpenoid va tong flavonoid
tir cAy ca gai leo c6 hd trg bang k¥ thuat siéu
am. Ba thong s6 quan trong ctia qua trinh trich
ly dugc nghién ctru bao gém: nhiét d¢ trich ly
(X1), thoi gian siéu am (X;) va cong sudt siéu
am (X3). Cac thi nghiém dugc bd tri theo
phuong phap Box — Behnken gom 17 thi
nghiém. Mdi thi nghiém duoc tién hanh 3 1in
va ldy két qua trung binh. M6 hinh toan hoc
md ta anh hudng cia cac bién doc 1ap dbi vai
bién phu thudc c6 dang ham da thic bac hai va
¢6 dang tong quat nhu sau (1):

Y =B+ Loy B X + XEo By X7 + L Ziai BiiXiX; 1)
Trong do: Y - Bién phu thudc (ham muyc tiéu);
Xi,j - Bién ma hoa (bién doc 1ap) anh huong
dén'Y; Bo, Bi, Bj - cac hé s6 hdi quy.

2.3. Thiét 1ap mé hinh thi nghiém

Trong nghién ciru nay, tién hanh t6i wu hoa
diéu kién trich ly saponin triterpenoid va tong
flavonoid tir cdy ca gai leo (S. trilobatum) véi
chc thong s6 khao sat: nhiét do trich ly 40 +

60°C, cong suét siéu am 200 + 400W va thoi
gian siéu am 30 + 60 phdt. St dung dung moi
trich ly l1a ethanol 50% va ty 1é nguyén
liéu/dung moéi 1a 1/40 (g/mL). Cac thong sb
nay duoc lya chon theo két qua thuc nghiém vé
nghién ctru anh huéng cua don yéu dén hai
ham muyc tiéu 1a ham Ilugng saponin
triterpenoid tong (TSTC) va tong flavonoid
(TEC).
Bdng 1. Bang md héa ciia cdc bién déc ldp

, Cac mic ma
Pon Ky héa

Cac bién doclap |, | .
vi hiéu

-1 10 | +1

Nhiétdo trichly | °C | X1 | 40 |50 | 60

Thoi gian siéu &m  |phat| X, | 30 {45 | 60

Cong suatsitudm | W | X3 [200 [300 | 400

St dung phan mém Design-Expert®, phién
ban 7.0. @& danh gia anh huong ciia cac théng
s6 quéa trinh trich ly saponin triterpenoid va
tong flavonoid c6 sy hd tro cua séng siéu am
tur c@y ca gai leo (S. trilobatum).

Bdng 2. Thiét ké thi nghiém va két qua

Thi X1 Xs Xs Ham lugng saponin Ham lugng tong
nghiém C) (phut) (W) triterpenoid flavonoid
' Y1 (%) Y2 (mg CE/g)
1 50 45 300 4,15 23,56
2 40 45 200 2,62 2153
3 50 60 200 3,49 24,81
4 60 30 300 2,79 22,74
5 50 30 200 2,51 22,70
6 40 30 300 2,43 20,55
7 50 45 300 4,02 23,86
8 40 45 400 3,27 21,96
9 60 60 300 3,66 23,34
10 50 45 300 3,82 23,73
11 50 30 400 3,14 22,87
12 50 45 300 3,92 23.60
13 50 45 300 3,95 23,69
14 50 60 400 3,53 23,17
15 60 45 200 3,59 24,99
16 60 45 400 3,52 23,30
17 40 60 300 2,85 22,14




3. KET QUA VA THAO LUAN

3.1. Phéan tich s c6é nghia va su twong quan
cia mé hinh

Tir cac phan tich hoi quy tuyén tinh cta 17 thi
nghiém da xdy dung duoc phuong trinh hdi
quy bac hai cta qua trinh trich ly saponin
triterpenoid va tong flavonoid c6 su hd tro cua
siéu am tir cdy ca gai leo (S. trilobatum) la:

Y: = 3,97 + 0,30X; + 0,33X> + 0,16X3 +
0,11X;X; — 0,18X1X3 - 0,15X,X3 — 0,48X,% —

0,56X2%— 0,24X42 1)
Y= 23,69 + 1,02X; + 0,58X, — 0,34X3 — 0,53X1 X5 —
0,45X,X3—0,97X12— 0,53X2 (2)

Két qua phan tich ANOVA ciia md hinh béc
hai ctia Y1 va Y2 dd dugc danh gia bang cac gia

tri F, p va R? (Bang 3). Gia tri F, p cua Y1 la
60,58 va 0,0001; Y- la 48,30 va 0,0001 ca hai
gia tri déu théa mian diéu kién p < 0,05; cho
thiy ca hai mo hinh hoan toan c¢6 ¥ nghia thong
ké vai do tin cay déu 1a 99,99% (p < 0,0001).
H¢ s6 tuong quan bdi (R?) cia md hinh Y Ia
0,9873 va Y, la 0,9842 cho thdy mé hinh Y;
mo ta dén 98,73%, md hinh Y, mo ta dén
98,42% sy thay doi cua cac ham muc tiéu phu
thuoc vao cic bién anh huong. Chuan F cua
mo hinh Y3 12 0,047 (p = 0,9846) va Y, 14 6,25
(p = 0,0544) chi ra “su khong tuong thich” cta
hai m6 hinh la khéng cé nghia. Diéu nay tét
cho qué trinh thiét 1ap mo6 hinh mé phong thuc

nghiém.

Bdng 3. Két qua phan tich héi quy ham lwong TSTC va TFC

Ngudn _ Y1-TSTC _ _ Y2-TFC _
Giatri F Giatrip Giatri F Giatrip
M© hinh 60,58 < 0,0001 48,30 <0,0001
X1 80,09 < 0,0001 185,99 <0,0001
X2 99,21 < 0,0001 58,67 0,0001
X3 21,91 0,0023 20,67 0,0026
XXz 5,68 0,0487 5,44 0,0525
X1 X3 14,54 0,0066 24,92 0,0016
XoX3 9,76 0,0167 18,17 0,0037
X4 108,14 < 0,0001 87,70 <0,0001
X2? 148,64 < 0,0001 25,89 0,0014
X3? 28,00 0,0011 4,77 0,0652
khong tuong 0,047 0,9846NS 6,25 0,0544Ns
thich
R? 0,9873 0,9842
CV% 2,8 0,92

NS: khong co y nghia

3.2. Anh huéng ciia cic yéu té dén qua trinh
trich ly

Duya vao mo hinh da thic bac 2 thyc nghiém,
dir li€u thuc nghiém dugc phan tich béng
phuong phap bé mit dap tmg sir dung phan

mém Design-Expert 7.0. Cac tryc X va Y cia
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bé mat dap ung ba chiéu dai dién cho hai yéu
t6, truc Z 1a mot trong hai chi s6 dénh gia la
ham lwong saponin triterpenoid va tong
flavonoid. Ba bé mat dap ung dugc xay dung
nhu mo ta trong hinh 1 va 2.
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Hinh 1. Bé mdt déap vmg ham lwong saponin triterpenoid ciia qud trinh trich ly dich chiét
tir cay ca gai leo (S. trilobatum)

Bé mit ddp tng ham muc tiéu ham luong
saponin triterpenoid ctia qua trinh trich ly dich
chiét tir cay ca gai leo (S. trilobatum) duoc thé
hién trén hinh 1 (A-C). Trén hinh 1A va bang 3
cho thiy anh huong twong tic cua nhiét do va
thoi gian siéu am dén qua trinh trich ly ham
luong saponin triterpenoid khi cong suat siéu
am duoc gitr tai tdm (300 W). Sy twong tac cua
hai yéu té nay c6 nghia dén ham luong saponin
triterpenoid thu dugc (p < 0,05). Khi thoi gian
tang tir 30 dén 50 phut thi ham lugng saponin
triterpenoid ting 1én, tuy nhién khi thoi gian
tiép tuc tang tir 50 dén 60 phut thi ham lwong
saponin triterpenoid c6 xu huéng giam xudng.
Ham lugng saponin triterpenoid tong cao nhat
khi thoi gian siéu Aam nam trong khoang tir 45
dén 55 phdt. Twong tu nhu vy, véi yéu to
nhiét d6 thi khi nhiét d6 tang tir 40 dén 53 °C
thi ham lwong saponin triterpenoid tang Ién,
tuy nhién khi nhiét d6 tiép tuc tang lén tir 53
dén 60 °C thi ham lugng saponin triterpenoid

c6 xu hudng giam, ham lugng saponin
triterpenoid cao nhat khi nhiét do trich ly &
khoang 60 + 55 °C.

Trén hinh 1B va bang 3 cho thiy anh hudéng
tuong tic cua nhiét do va cong suit siéu am
dén qua trinh trich ly ham Ilugng saponin
triterpenoid khi thoi gian siéu am duge gilr tai
tam (45 phat). Anh huéng cua hai yéu t6 nay
¢6 nghia dén ham lugng saponin triterpenoid
thu dugc cta qud trinh trich ly (p < 0,05). Ham
lugng saponin triterpenoid tang Ién khi cong
sudt siéu 4m tang, giai doan tir 200 W dén 350
W thi ham lugng tang nhanh, tuy nhién khi
cong suat siéu &m ting tir 350 dén 400W thi
ham lugng nay bat dau c6 xu hudng giam nhe.
Tuong ty trén hinh 1C thé hién anh huéng cua
hai yéu t6 thoi gian va cong suat siéu am, anh
huéng cia thoi gian va cong sudt siéu am dén
ham luong saponin triterpenoid da dugc phan
tich nhu trén hinh 1A va 1B.

©: Cong suat sheu
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Hinh 2. Bé mat dép itng ham lwong tong flavonoid ciia qud trinh trich ly dich chiét
fir cay ca gai leo (S. trilobatum)
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Bé mat dép rng ham muc tiéu ham luong téng
flavonoit ctia qua trinh trich ly dich chiét tir
cay ca gai leo (S. trilobatum) dugc thé hién
trén hinh 2 (A-C). Anh huéng cta cac yéu to
dén qua trinh trich ly ham lugng tong
flavonoid duoc thé hién ¢ hinh 2 va bang 3.
Trén hinh 2A va bang 3 cho thiy anh hudng
tuong tac cua nhiét do va thoi gian siéu am dén
qua trinh trich ly ham lugng tong flavonoid khi
cong sudt siéu am dugc giir tai tim (300 W).
Khi nhiét @6 trich ly dugc tang tir 40 1én 60 °C
thi ham lugng tong flavonoid thu dugc ciing
tang I&n, ham lugng nay ting nhanh & giai
doan nhiét do tang tir 40 dén 55°C. Khi nhiét
do tang tir 55 dén 60°C thi ham luong tong
flavonoid ting khong déng ké. Tuong tu 1a anh
huong cua yéu to thoi gian siéu 4m dén tong
ham luong flavonoid thu dugc, khi thoi gian
siéu am tang lén thi ham lugng nay cling tang
Ién va & giai doan cudi cua thoi gian siéu 4m
(55 + 60 phut) thi ham lugng nay ting khong
dang ké. Hinh 2B va bang 3 thé hién anh
huong tuong tac ciia hai yéu t6 nhiét do va
cong suat siéu am dén qua trinh trinh trich ly.
P6i véi ham muc tiéu 1a tong ham luong
flavonoid thi khi cong suat siéu 4m ting 1én thi
ham lugng nay c6 xu hudng giam. Nguoc lai
khi nhiét d¢ trich ly ting 1én thi ham lugng
téng flavonoid thu duogc lai tang 1én, ham
lwong nay dat gia tri cao nhat khi nhiét do trich
ly trong khoang 52 dén 60 °C.

3.3. Tbi wu hod md hinh

St dung phuong phap dap tmg bé mit dé
nghién ctru qua trinh trich ly nhim thu dugc
ham luwong saponin triterpenoid va tong
flavonoid cao nhit tir dich chiét cay ca gai leo
(S. trilobatum) da xac dinh dugc cac thong sb
tdi wu cua qua trinh: nhiét do trich ly 55,68 °C,
thoi gian siéu 4m 52,71 phit va cong suét siéu
am 211,76 W thi ham luwong saponin
triterpenoid du doan thu dugc la 3,87 % va
ham lugng tong flavonoid du doan thu duoc 1a
24,99 mgCE/qg.

Tién hanh thuc nghiém lai mé hinh tai C&c
thong s6 toi uu ciia qua trinh trich ly véi nhiét
do trich ly 56°C, thoi gian siéu am 53 phut va
cOng suit siéu am 210W thi két qua thu duoc:
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Ham lugng saponin triterpenoid la 3,75 + 0,06
% va ham lugng tong flavonoid 1a 24,83 + 0,12
mg CE/g. Két qua thyc nghiém lai cho thiy
quy trinh trich ly pht hop véi gia tri toi wu ciia
mo hinh. Két qua ciia nghién ciru nay gitp lua
chon ra dugc cac diéu kién thich hop dé trich
ly thu nhan dugc ham lugng tong saponin
triterpenoid va tong flavonoid cao nhat tir dich
chiét cay ca gai leo (S. trilobatum). La co s¢ dé
c6 cac nghién ctru sdu hon va ng dung trong
san xuat duoc lidu.
Bdng 4. Két qua trich ly ham heong saponin
triterpenoid va réng flavonoid ¥ cay ca gai leo
(S. trilobatum) theo diéu kién t6i uu

Piéu kién toi | Cac
uu ham |Gia tri thuc| Gia tri
%1 %2 | X muc nghiém* |du doan
tiéu
v 8,75+ 0,06 3,87362
1 0, 0,
56°C 531 210 Wi % %
phut v 24,83 £ 0,1224,99 mg
2 mg CE/g [CE/g

* Gid tri trung binh cia ba lan thuc nghiém (n
=3)

4. KET LUAN

St dung phuong phap dap ung bé mat dé
nghién ctru qué trinh trich ly nhim thu duoc
ham lugng saponin triterpenoid va tong
flavonoid cao nhat tir dich chiét cay ca gai leo
(S. trilobatum) da xac dinh dugc cac thong sd
t6i wu cua qua trinh: nhiét do 56°C, thoi gian
siéu Am 53 phut va cong suat siéu am 210 W.
Vi cac thong $6 nay, dich chiét thu duge ¢o
ham luwong saponin triterpenoid cao nhét la
3,75 + 0,06 % va ham luong téng flavonoid
cao nhat 14 24,83 + 0,12 mg CE/g.
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