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Tém tit. Trong nghién ctru nay, chung t6i danh gia anh huong ctia dung mdi chiét dén ham luong
tong triterpenoid va dinh lwong ba hop chét triterpenoid saponin lira chon gom Rb1, Rb3 va Rd trong
cao chiét tir cay Ngdy hwong (Rubus cochinchinensis). Phuwong phap tric quang st dung thudc thir
vanillin trong méi treong HCIO, duoc 4p dung dé€ xac dinh ham luong tong triterpenoid. Cac hop chat
saponin duoc dinh lwong bang ky thuat sic ky long hiéu nang cao (HPLC). Bay hé dung méi da duoc
khao sét, trong d6 ethanol cho hiéu sudt chiét triterpenoid cao nhat (56,40 + 0,53 mg oleanolic acid/g).
Phén tich HPLC cho thdy ham luong cac hgp chét saponin Rb1, Rb3 va Rd lan luot 1a 327,58 + 2,84;
324,95 + 7,91 va 135,17 + 1,09 pg/g. So sanh véi mét s6 loai duge liéu quen thudc nhu Korean Red
Ginseng va Panax quinquefolius, ching toi nhan thiy cady Ngdy huong ¢6 tiém nang vuot trdi vé ham
luong triterpenoid saponin va la nguén nguyén liéu trién vong dé€ phat trién cac ché phdm c6 hoat tinh
sinh hoc cao, dgc biét trong linh viee duwoc phdm va thwe phdm chirc ndng.
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Abstract. In this study, we evaluated the effect of extraction solvents on the total triterpenoid content
and quantified three selected triterpenoid saponins Rbl, Rb3, and Rd in the extract of Rubus
cochinchinensis. The total triterpenoid content was determined by using a colorimetric method with
vanillin reagent in a perchloric acid medium, and the saponin compounds were quantified by means of
high-performance liquid chromatography. Seven solvent systems were investigated, among which
ethanol yielded the highest extraction efficiency for the triterpenoids (56.40 + 0.53 mg oleanolic acid/g).
The content of Rb1, Rb3, and Rd was 327.58 + 2.84, 324.95 + 7.91, and 135.17 + 1.09 ug/g, respectively.
Compared with well-known medicinal plants such as Korean Red Ginseng and Panax quinquefolius, R.
cochinchinensis demonstrated superior levels of triterpenoid saponins. These findings suggest that R.
cochinchinensis is a promising natural source for the development of biologically active products,
particularly in the fields of pharmaceuticals and functional foods.

Keywords: Rubus cochinchinensis, total triterpenoids, Rb1, Rb3, Rd

1 Mo dau

Triterpenoid la mét nhém hop chéat ¢d hoat
tinh sinh hoc phong pht, phan bd rong rai trong
gidi thuwc vat va hién dang thu hat sy quan tam
dang ké trong cac linh vuc y hoc va cham sdc stic
khoe. V& mdt cau truc, triterpenoid thudc phan
nhom terpene, bao gom sau don vi isopren lién
két voi nhau theo dang mach hé hodc mach vong
[1]. Trong nhitng nam gan day, cac triterpenoid
da dugc nghién cttu sau rong nho cd dac tinh sinh
hoc phong pht, nhu kha ndng lam giam
cholesterol, hd tro chtic nang tim mach, chéng két
tap ti€u cau, kich thich hé mién dich, cling nhuw
cac hoat tinh chéng oxy hoa, chéng viém, bao vé
t&€ bao va tic ché su phét trién ctua t€ bao ung thuw
[1-3]. Nhitng ddc tinh nay cho thay tiém nang tng
dung rdng rai cua triterpenoid trong phong ngtra
va diéu tri nhiéu bénh, dic biét la chdng oxy hod

vaung thuw .

Saponin la m¢t nhém hgp chét chuyén hoéa
thit cdp v6i nhiéu hoat tinh sinh hoc quan trong
va da duwoc tng dung rdng rai trong linh virc
duoc phdm. Vé mat cdu trac, saponin bao gom
mot phan aglycon (sapogenin) lién két véi mot
hodc nhiéu don vi dwong thong qua lién két
glycoside. Dua trén ban chat ctia aglycon, saponin
thanh hai nhém chinh:

dwoc phan loai
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triterpenoid saponin va steroidal saponin. Su da
dang vé ciu truc ctua cac saponin phu thudc vao
s0 luwgng, loai duwong va vi tri lién két trén phan te
aglycon [4]. Trong d6, ba hop chat ginsenosid
gom Rb1 (Gypenosid III), Rb3 (Gypenosid IV) va
Rd (Gypenosid VIII) ¢6 cac hoat tinh chéng viém,
chong oxy hoa va tic ché sy phat trién cua té€ bao
ung thu va thuong dwoc sit dung lam chi thi
(marker) dé€ danh gia chat luong cac san pham ti

Nhan sam va Giao ¢6 lam [5-8].

Ngdy huong, tén khoa hoc la Rubus
cochinchinensis Tratt, con dwgc goi vdi cac tén
khac nhu cdy Ngdy, Ngay chia 14, Dim huong
hay Tu hd, la loai thwee vat phan bg chu yéu ¢ khu
viuc DPong A, d3c biét tai Viét Nam, Lao,
Campuchia va mién Nam Trung Qudc. Loai cay
nay da thu hut sy quan tam cta gidi nghién cttu
nho tiém nang trong hd tro diéu tri cdc bénh lién
quan dén cing thang oxy hoa, viém, tiéu duong
va ton thuong gan [9]. Vé thanh phan hoéa hoc,
Trinh Phuwong Lién va cong su [10] da phan lap
duoc ndm hop chat triterpenoid thudc khung
ursan tit dich chiét 1a Ngay huong, bao gom acid
ursolic, acid 2-oxopomolic, acid tormentic,
suavissimoside F1 va 2-O-acetylsuavissimoside
F1. Pham Nguyén Anh Thu va cong su [11] phan
lap duoc nam hop chét tir cao phan doan ethyl

acetate cua phan trén mat dat cta cay Rubus
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cochinchinensis, bao gom suavissimoside F1, niga-
ichigoside F1, apigenin, acid vanillic va acid
protocatechuic. Tuy nhién, cho d&n nay van chua
c6 cong trinh nao cong bd dit liéu vé tong ham
lwong triterpenoid ciing nhw ham lwong cac
triterpenoid saponin dac hiéu nhw Rb1, Rb3 va Rd

trong loai cay nay.

Trong nghién cttu nay, chung téi tién hanh
danh gia anh huong ctia dung moi chiét dén tong
ham luong triterpenoid bang phuong phép tréc
quang va ham legng ba saponin triterpenoid ddc
hiéu 1a Rb1, Rb3 va Rd bang phuong phap sic ky
long hiéu nang cao (HPLC) trong cao chiét tir cay
Ngay huong.

2 Thuc nghiém

2.1  Nguyén liéu, hoa chit va thiét bi

Ngdy huwong duoc thu hai tai Vuon Qudc
gia Bach M4, huyén Phu Loc, Thanh phé Hué va
duwoc dinh danh tai Khoa Sinh hoc, Truong Dai
hoc Khoa hoc, Pai hoc Hué.

T4t ca hoa chat déu dat tiéu chuidn phan
tich: acid perchloric (HCLOs), acid oleanolic,
vanillin, acid acetic bang (CHsCOOH), methanol,
acetonitrile (Fisher Scientificc My) va cac chat
chudn Rbl (Gypenosid III), Rb3 (Gypenosid IV)
va Rd (Gypenosid VIII) (Sigma-Aldrich, My).

Thiét bi chinh dwoc sit dung la may quang
pho Jasco V-630 (Nhat Ban) va hé thong HPLC
hiéu Chromaster (Hitachi, Nhat Ban).

2.2 Chiét xuét cao toan phin

Mau nguyén liéu khd (3 gam) dwoc chiét
béng ki thuat chiét ran — long véi mot trong bay
dung méi, bao gom nudc, ethanol, ethanol — nudce
(1:1; v/v), acetone, acetone — nudc (1:1; v/v),
methanol va methanol — nude (1:1; v/v). Cac diéu
kién chiét duoc thiét lap nhu sau: ty 1é nguyén
liéu khoé/dung méi la 1:25 (g/mL), thoi gian chiét 3
gio, 1ap lai ba Ian chiét; nhiét d chiét la diém so6i

DOI: 10.26459 /hueunijns.v135i1A.7900

cua ting dung moi [12]. Sau qua trinh chiét, dich
chiét dugc lam ngudi vé nhiét dd phong, loc va
gop lai vdi nhau. Dich chiét tong dwoc c6 déc
duéi ap suat giam bing phuong phép c6 quay

chan khong nham thu dwoc cao chiét toan phan.

2.3  Xac dinh ham lugng tong triterpenoid

Ham luwgng tdng triterpenoid duoc xac
dinh dua trén phan ting tao mau gitta triterpenoid
va thudc tht vanillin trong moi truong acid
perchloric. Cu thé, 1 mL dung dich mau duoc
loai bé hoan toan dung mdi. Sau d6, thém vao
mdi dng nghiém 0,3 mL dung dich vanillin 5%
(trong acid acetic bang — CH;COOH) va 1 mL
HCIO, dam dic. Hon hop duoc U trong bé cach
thiiy & 60 °C trong 15 phut. Tiép theo, hon hop
phan ting duoc dua vé nhiét dd phong va bs sung
thém 3,7 mL CH;COOH. D¢ hap thu quang cua
dung dich sau phan tng duoc do tai budc song
540 nm bang may quang phd UV-Vis. Ham luong
tong triterpenoid dwgc biéu thi dudi dang
miligam twong duwong acid olanolic (OA) trén mot

gam duoc liéu kho [13].

24  Dinh lugng cac hop chit saponin

Can chinh x4c 100 mg cao chiét, sau d6 hoa
tan bang methanol, loc qua mang loc cellulose véi
kich thudce 16 0,45 um va dinh mttc thanh 10 mL.
Phan tich sac ky 1ong hiéu ning cao duoc stt dung
dé€ xac dinh cac hop chét saponin (cot pha dao
Ultra C8 5um (RESTEK) (250 x 4,6 mm) chtra cac
hat ¢6 kich thudc 5 um va stt dung dau do UV-
Vis). Phuong phap st dung ché d6 dang dong véi
pha ddéng acetonitril — nudc (37:63; v/v) & toc do
dong 1 mL/phat, thé tich mau sw dung 10 pL va
bwdéc song phat hién 347 nm. B9 dung cua
phuong phap phan tich duwgc danh gia thong qua
d6 thu hoi, st dung ky thuat thém chuan. Mau
chiét xuat tir cdy Ngdy huwong dwgc thém chat
chudn véi nong d¢ 2 ug/mL cta cac hop chat
nghién cttu. Hiéu sudt thu hoi cta tieng hop chat

duoc tinh theo cong thirc:
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D thu hdi (%) = (C, — C1)/Co x 100

trong d6 C, 1a nong d6 ctia mau sau khi thém
chuan; C; 1a néng dd ban dau ctia mau; C, la nong
d6 chuan dwoc thém vao (20 pg/mL). Gia tri thu
héi ndm trong khoang 70-120% dwoc xem la chap
nhan dwogc. Gidi han phat hién (LOD) va gidi han
dinh lwong (LOQ) cua tung hop chdt duoc xac
dinh dwa trén ty 1€ tin hiéu trén nhiéu (S/N), véi
LOD va LOQ Ian luot tuong tng voi ti 1&¢ S/N
bang 3 va 10.

2.5.  Xwrly sé liéu

Tat ca cac phan tich duoc tién hanh it nhat
ba Jan va cac gia tri nay duoc trinh bay dudi dang
gid tri trung binh cung voi d6 1éch chuan (X =+ S).
Dit liéu dugc phan tich bang phan mém Excel. So
sanh théng ké dugc thuc hién bang phan tich
phuong sai mot chiéu véi gia tri p < 0,05.

3 K&t qua va thao luin

31 Anh hwéng ctia dung méi chiét dén ham

lugng tong triterpenoid

Ton tai nhiéu ky thuat d€ chiét xuat cac hop
chat triterpenoid tir duoc liéu, nhu chiét Soxhlet,
chiét siéu t6i han bang CO,, chiét hdi lwu va chiét
hoi luu ¢6 hd tro siéu Am. Tuy nhién, hiéu sudt va
ham luwgng triterpenoid thu dwoc khéng chi phu
thudc vao ky thuat chiét ma con vao dung méi st
dung. Tuy theo dang cdu tric hdéa hoc cua
triterpenoid nhu aglycone, glycoside, dang acid
hodc khong acid va sy phan b6 ctia cac phan ti
nay trong duoc liéu, kha nang hoa tan ctia ching
trong tirng loai dung mdi sé khac nhau do sy khac
biét vé do phan cuc va nhém chirc. Cu thé, cac
triterpenoid thugc nhom aglycone va khong acid
c6 ddc tinh ky nudc, it phan cuec, do d6 tan tot
trong cac dung moi hitu co c6 d6 phan cuc thap
dén trung binh, nhu hexane, acetone, chloroform
va ethyl acetate. Nguoc lai, cac triterpenoid dang
glycoside (triterpenoid saponin) va cdc triterpenic

acid c6 d6 phan cuc cao hon, dé hoa tan trong
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nudc va cac dung moi phan ciec, nhwe methanol va
ethanol. Trong nghién cttu nay, chung toi tién
hanh khao sat bay hé dung médi gdém nudc,
ethanol, methanol, acetone, hdn hop nuwéc -
ethanol, nudc —methanol va nuéc — acetone nhim
danh gia anh hudng cua hé dung moi dén ham
luong triterpenoid tong trong dich chiét thu duoc
ttr cdy Ngay huong.

Ham lwong tdng triterpenoid trong cdc mau
Ngdy huong duwgc xac dinh dwa trén duong
chuan voi chat chuan 1a acid oleanolic trong
khoang nong do tir 5 dén 80 ug/mL. Phuwong trinh
hoi quy tuyén tinh tuong Ging la Abs = 0,015 x Cao
+0,0016 voi hé s6 twong quan R = 0,9986.

Cong thtic tinh:
Téng triterpenoid = % <V x
—— (mg OA/g)

mx (100 — W)

Két qua khao sat anh huong cta ctia dung
moi chiét dén ham lugng triterpenoid dwgc trinh

bay trong Bang 1.

Két qua tir bang 1 cho thdy ham luong tong
triterpenoid trong cadc dung moi khdo sat dao
dong tir 30,24 + 1,17 dén 56,40 + 0,53 mg OA/g.
Trong s6 bay hé dung moi duoc khao sat, ethanol
cho hiéu sudt chiét triterpenoid cao nhat, ké dén la
methanol (53,50 + 1,04 mg OA/g) va ethanol -
nudc (1:1, v/v) (49,90 + 0,49 mg OA/g). Nguoc lai,
acetone, dung moi ¢6 do phan cye thap, cho ham
lwong thap nhat (30,24 + 1,17 mg OA/g), cho thdy
kha nang hoa tan han ché& d6i véi céc triterpenoid
phan ciec nhu saponin. Dung méi nuwdc, tuy c6 do
phan cuc cao nhung ham lwong thu dwoc 41,10 +
0,20 mg OA/g, cao hon acetone nhung thdp hon
cac dung mdi hitu co phan cic nhu ethanol va
methanol. Diéu nay cho thdy cac phan te
triterpenoid trong Ngdy huong bao gom dang
acid, khong acid, dang aglycone hay glycoside.

Cao ethanol (56,40 + 0,53) x 10° ug OA/g) cod

ham luong triterpenoid cao hon rdt nhiéu so véi
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ham lwong triterpenoid cua L. pricei véi 380,21 +
15,63 (ug OA/g), L. sinense véi 205,12 + 0,30 (ug
OA/g) va L. lucidum vé6i 957,69 + 4,81(ug OA/g)
[14]. Két qua nay cho thdy Ngdy huwong la dwoc

liéu giau cac hop chét triterpenoid.

Nhu vay, ethanol dwgc xac dinh la dung

moi chiét xudt hiéu qua nhat doi véi tong

triterpenoid trong mau Ngay huong, dong thoi 1a
lya chon phu hgp dé€ tién hanh dinh luong cac
saponin déc hiéu bang phuong phap HPLC o giai
doan tiép theo. Két qua nay gop phan lam sang to
anh huéng cua dung moi dén kha ning thu nhan
nhom hop chét c6 hoat tinh sinh hoc cao (tong
triterpenoid) tir cdy Ngdy huong.

Bang 1. Ham luong tong triterpenoid (mg OA/g) ctia dich chiét tir cdy Ngay huong trong cac dung moi khac nhau

Ethanol - Acetone — Methanol -
STT Ethanol Nuoc (1:1; Acetone Nuoc Nuoc (1:1; Nuoc (1:1; Methanol
v/v) v/v) v/v)
1 55,82 49,49 31,60 41,33 33,73 44,16 53,78
2 56,87 49,78 29,60 40,96 33,44 44,04 52,36
3 56,51 50,44 29,53 41,02 33,09 42,82 54,38
XTB+S 56,40 +0,53 49,90 + 0,49 30,24+1,17 41,10+0,20 33,42 +0,32 43,67 +0,74 53,50+ 1,04

3.2  Ham lugng cac hop chit saponin Rb1, Rb3

vaRd

Cac nghién cttu trede day da ching minh
rang cac saponin Rbl, Rb3 va Rd déng vai trd
quan trong trong viéc giai thich cac hoat tinh sinh
hoc ctia chiét xuat thyc vat, bao gom kha ning
chdng oxy hoa, diéu hoa mién dich va chéng ung
thw [15-18]. Trong nghién ctru nay, ham lueong cac
hop chat Rbl, Rb3 va Rd trong dich chiét tir cay

Ngdy huong da duoc xac dinh thong qua ky thuat
sac ky léng hiéu ning cao. Phuong phép phan
tich duoc thiét 1ap cho thdy hiéu qua trong viéc
phét hién cac saponin luya chon v6i d6 tuyén tinh
cao (hé sd twong quan R > 0,99) va d thu hoi dat
yéu cau, dao dong trong khoang tir 97,65% dén
98,56% (Bang 2). Sac ky do ctia chat chuan va dich
chiét Ngay huong dugc trinh bay trén Hinh 1.

Bang 2. Phuong trinh hodi quy, hé s6 twong quan, d6 thu hdéi cua Rb1, Rb3 va Rd

ST hongmnhnsiquy eSS O
1 Rb1 Yy =16298 x x —7674,3 0,9999 50-250 1,26 4,20 98,56
2 Rb3 y= 13534 x x +7442,3 0,9999 50-250 1,31 4,37 97,65
3 Rd y= 18037 x x + 23012 0,9998 50-250 1,02 3,40 98,47

DOI: 10.26459 /hueunijns.v135i1A.7900
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Hinh 1. Séc ky & HPLC ctia chat chuan va cao chiét tir ciy Ngdy huong

Ham luong ba hop chat saponin
triterpenoid Rb1, Rb3 va Rd duwoc trinh bay trong
Bang 3. Ham lwong cua Rbl dat 327,58 + 2,84
ug/g, Rb3 la 324,95 + 7,91 ug/g, trong khi Rd co
ham luong thap hon véi 135,17 + 1,09 pg/g. Bang
cht y la so véi cac loai dwoc liéu quen thudc nhu
Panax quinquefolius (Rb1: 3,419 + 0,052 ug/g, Rb3:
0,112 + 0,010 pg/g, va Rd: 0,871 + 0,031) [19],
Korean Red Ginseng (Rb1: 94,06-114,00 pg/g; Rb3:
4,55-10,80 ug/g) [20], ham lwgng cac hop chat
saponin Rbl, Rb3 va Rd trong dich chiét tir cay
Ngdy huong cao hon dang ké nhung lai thdp hon

so vOi trong cay Sam Lai Chau - Panax

56

Bang 3. Ham lueong saponin (ug/g) cé trong cao
ethanol tir cdy Ngdy huong

STT Rb1 Rb3 Rd
1 325,48 318,19 136,44
2 330,81 333,65 134,54
3 326,44 323,01 134,54
XTB+S 32758+284 32495+791 13517 +1,09

vietnamensis var. fuscidicus (Rb1: 17,9 mg/g, Rd 3,2
mg/g) [21]. Cac két qua trén cho thady Ngay huvong
la mot ngudn nguyén liéu ty nhién giau saponin

triterpenoid, cé thé ting dung trong linh vuc duoc
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pham va thic pham chitc ndang, huéng dén tac
dung chdng oxy hda, diéu hoa mién dich va hd tro

diéu tri ung thu.

4 Kétluan

Két qua nghién cttu cho thdy dung moi
chiét la yéu t6 quyét dinh dén ham luwong tong
triterpenoid tir cdy Ngdy huong. Trong s6 bay hé
dung moé6i dwoc khao sat, ethanol cho hiéu qua
chiét cao nhat d6i vdi tong triterpenoid. Bén canh
d6, ba hop chat saponin triterpenoid quan trong
la Rb1, Rb3 va Rd da dugc dinh lwong thanh cong
bang phuong phap HPLC (Rbl: 327,58 + 2,84
ug/g, Rb3: 324,95 + 7,91 ug/g va Rd: 135,17 + 1,09
ug/g). bay la lan dau tién cac hgp chat nay duoc
xac dinh trong cady Ngdy huong véi ham luwong
cao hon dang ké so véi trong cac loai thuc vat da
dwoc nghién cttu trudc day. Nhitng phat hién nay
khong chi cung cdp co s khoa hoc cho viéc s
dung cay Ngay huong trong y hoc cd truyén ma
con mo ra hudng ttng dung mdi trong nghién cttu
va phat trién cac san phdm duwoc liéu hién dai ¢

nguon goc tir thién nhién.
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