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THU HOAT TiNH SINH HQC VA XAC PINH HAM LUQNG JATRORRHIZINE
BANG PHUONG PHAP LC/MS CO TRONG THAN CAY MAT GAU (MAHONIA
NEPAULENSIS DC.) O PAI TU - THAI NGUYEN

Lé Thi Giang", Nguyén Thi My Ninh
Truwong Pai hoc Y Duwoc — DH Thai Nguyén

TOM TAT

Cay mat gau (Mahonia nepaulensis DC.) 1a mt trong nhiéu cay thudc quy & Viét Nam. Trong ndi
dung nghién ctru nay, nhom tac gia da tién hanh khao sat cac 16p chét, thir hoat tinh sinh hoc va
xéc dinh ham luong jatrorrhizine 6 trong than cay mét géu Cac phuong phéap nghién ctru dugce su
dung bao gém phuong phap ngdm chiét @é thu dich chiét, phuong phap hoa hoc dé khao sat cac
16p chét tir dich chiét cdy mat gau, phuong phap thir hoat tinh sinh hoc, phuong phap xay dung
duong chuan dé xac dinh ham luong phan trim jatrorrhizine. Két qua cho thay trong can chiét
ethanol cua than cdy mat giu c6 alkaloids, steroids, coumarin, cardiac glycosides. Can chiét
ethanol c6 kha nang khang yéu ddi voi ching nim méc Fusarium oxysporum (200 pg/mL), can n-
butanol c6 kha niang khang yéu dbi voi ching vi khuan Staphylococcus aureus (149,3 pg/mL).
Ham luong jatrorrhizine c¢é trong cdy mat gdu 1a 0,682203%. Viéc xac dinh ham luwong
jatrorrhirine c6 trong than cAy mat gdu c6 ¥ nghia quan trong trong viéc mé ra hudng nghién ciru
thudc chita bénh tiéu dudng, bénh vay nén va bénh Alzheimer.

Tir khéa: Mahonia nepaulensis DC.; Cdy mdt gau; xdc dinh ham lwong; tiéu dwong, vy nén.
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TESTING BIOACTIVE AND DETERMINATION OF JATRORRHIZINE
CONTENT BY USING LC/MS METHOD IN THE STEM OF MAHONIA
NEPAULENSIS DC. IN DAI TU, THAI NGUYEN

Le Thi Giang®, Nguyen Thi My Ninh
TNU - University of Medicine and Pharmacy

ABSTRACT
Mahonia nepaulensis DC. is one of many valuable medicinal herbs in Vietnam. In this study, we
have conducted a survey of substance layers, tested bioactive and determined of jatrorrhizine
content in the stem of M. nepaulensis. The research methods used include extraction method to
obtain the extract, chemical methods for surveying layers of the extracted liquid of the M.
nepaulensis, bioactive test method and a standardized method for calibration line to determine
jatrorrhizine content was used in this study. Phytochemical analysis showed the presence of
alkaloids, steroids, coumarin and cardiac glycosides in the ethanol extract of the stem of this plant.
The ethanol extract showed weak resistance to the Fusarium oxysporum (200 pg/mL), and n-
butanol showed weak resistance to the Staphylococcus aureus (149.3 pg/mL). The content of
jatrorrhirne in the M. nepaulensis is 0.682203%. The determination of the jatrorrhirne content in
the stem of this species is an important significance in researches for the treatment of diabetes,
psoriasis and alzheimer.
Key words: Mahonia nepaulensis DC.; the bitter plant; content determination; diabetes;
psoriasis.
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1. it van dé

Cay mat giu c6 tén khoa hoc la Mahonia
nepaulensis DC.. thuoc ho Hoang lién gai
(Berberidaceae), chi Hoang lién oro
(Mahonia) [1], [2]. Cay mat gau cd vi rat
déng, trong dan gian dugc sir dung 1am thude
chira nhiéu bénh nhu kiét ly, tiéu chay, dau
mat, viém gan, ha huyét ap... [3]. Céc két qua
nghién ctru da cho thiy, cdy mat giu c6 chira
nhiéu jatrorrhizine dang dwoc nghién ciru diéu
ché thudc chira bénh tiéu duong, bénh vay
nén va bénh alzheimer [4], [5]. Trong bai béo
nay ching toi trinh bay két qua khao sat dinh
tinh céc 16p chét, thir hoat tinh sinh hoc va
xac dinh ham luong jatrorrhizine cd trong
than cay mat gau. Két qua nghién ctu nay la
co s& cho phép ta tach chiét jatrorrhizine
phuc vu cho viéc nghién ciru mot sé thude si
dung trong y hoc.

2. Thuc nghiém

2.1. Ngém chiét thin ciy mdt géu dé thu cin chiét
Mau ciy mat géu duogc thu hai tai huyén Dai
T - tinh Thai Nguyén, cé tén khoa hoc la
Mahonia nepaulensis DC [6].

Cay mat giu dugc thu hai vao thang 11 nam
2019 tai huyén Pai Tu - tinh Thai Nguyén.
Mau than cdy mat gdu duoc nghién nho, phoi
kho trong ram, chia thanh 2 phan bang nhau.
Phén 1: ngam chiét 4 bang ethanol 96° & nhiét
d6 phong. Dich chiét dugc cét thu hdi dung
moi dudi ap sudt thip thu dwoc can chiét.
Phéan cin chiét duoc dung dé xac dinh dinh
tinh cac 16p chét, thtt hoat tinh sinh hoc va
xac dinh ham lugng jatrorrhizine c6 trong
than cay mat gau.

Phan 2: ngdm trong dung dich HCI 1M, dich
chiét dugc trung hoa bang dung dich NH;
25% dén pH =7 - 8. Dung dich thu dugc sau
khi trung hoa dugc chiét trong dung dich n-
butanol nhiéu lan, cit quay dudi dung moi ta
thu duoc can chiét. Phan cin chiét duge dung
dé thtr hoat tinh sinh hoc.

2.2. Khdo sdt dinh tinh cdc l6p chit

2.2.1. Binh tinh Steroid

Mau tht dugc dugce hoa tan trong dung dich
NaOH 10%, dun cach thuy dén kho, cin
dugc hoa tan trong dung dich clorofom,
thém tir tir thudc thir Lieberman burchard,
néu xuit hién mau xanh bén gitra 2 16p
dung dich 1a duong tinh.

2.2.2. Dinh tinh Alkaloid

Mau thir dugce hoa tan trong dung dich H,SO4
5%, loc qua gidy loc. Thir bang thubc thir
Dragendoff, néu xuat hién mau da cam la
duong tinh. Thir bang thudc thir Mayer, néu
xuat hién két tha tring la dwong tinh. Thir
bang thudc thir Wagner, néu xuat hién két tia
nau la duong tinh.

2.2.3. Dinh tinh Flavonoid

Hoa tan mau thir trong methanol, dun nong va
loc qua gidy loc. Thém thudc thir Shinoda,
néu dung dich chuyén tir mau vang sang mau
dé 1a duong tinh.

2.2.4. Binh tinh Coumarin

Hoa tan mau thir trong methanol, dun néng va
loc qua gidy loc. Lay dich loc vao 2 éng
nghiém, thém vao mét trong 2 6ng dung dich
NaOH 10%. Pun s6i ca 2 dng nghiém, dé
ngudi, thém nudc cat vao ca 2 6ng. Néu chat
long trong 6ng nghiém chira NaOH trong hon
c6 thé coi 1a duong tinh. Aicd héa bng
nghiém chira NaOH béng HCI dam dic, néu
dung dich vén duc tro lai 1a dwong tinh.

2.2.5. Dinh tinh Saponin

Hoa tan mau thir trong methanol, dun nong va
loc qua giay loc, thém nudc cat va lac manh
trong 5 phuat, néu xuat hién cot bot bén viing
trong 15 phut 1a duong tinh.

2.2.6. Dinh tinh Tanin

Hoa tan mau thtr trong nudc cat, dun sbi
khoang 5 phut, thém vai giot FeCls 5%, néu
c6 két rua mau xanh den 1a duong tinh.

2.2.7. Pinh tinh cardiac glycoside

Hoa tan mau thir trong methanol, dun néng va
loc qua giay loc. Thém tir tir thuoc thir Keller
— Kiliani doc theo thanh 6ng nghiém, néu
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xudt hién mau d6 hay mau d6 nau giita 2 16p
thudc thir 1a duong tinh.
2.3. Thir hoat tinh sinh hoc

Hoat tinh khang vi sinh vat kiém dinh duoc
thuc hién bang phuong phap Vanden Bergher
va Vlietlinhk tién hanh trén phién vi luong 96
giéng, khang sinh kiém dinh bao gém: voi
Ampixilin voi vi khuan gram(+), Tetracylin
v6i vi khuan gram(-), Amphoterilin B va
Nystatin d6i voi ndm soi va nam men.

Céc chung vi khuan kiém dinh bao gdm dai
dién cac nhoém:

+) Vi khuéan gram (+): B.subtilis. S.aureus

+) Vi khuan gram (-): E.coli, P.aeruginosa

+) Nam moc: Asp.niger. F.oxysporum

+) Nam men: S.serevisiae, C.albicans

Nidm va vi khuan dwoc duy tri trong méi
truong dinh dudng: trupcase soya borth
(TSB) cho vi khuan, Sabouraud detrose borth
cho ndm. Céc ching kiém dinh duoc hoat hoa
trugc khi tién hanh thir nghiém trong moi
truong dinh dudng dich thé (24 h ddi véi vi
khuan, 48 h dbi voi ndm).

Mau thir duoc hoa tan trong dung moéi DMSO
100 %; 4-10 thang nong do s& duoc pha lodng
tir dich gbc roi nho vao phién vi lwong, vi sinh
vat sau khi hoat hoa dugc pha lodng bang moi
truong dinh dudng cho c6 nong do 0 don vi
McLad (khoang 10° vi sinh vat/mL), & 4m
37°C/24 h cho vi khuan, & 30°C/48 h cho nim.
Thtr nghiém dugc tién hanh tai Vién Hoba hoc,
Vién Khoa hoc va Cong nghé Viét Nam.

2.4. Phwong phap xdc dinh ham lwong
jatrorrhizine cé trong thin ciy mét giu

Ham lugng jatrorrhizine c6 trong cdy mat gau
duoc xac dinh bang phuong phap LC/MS. Viée
phan tich dinh lugng duogc thuc hién trén may
LC - MSD — Trap- SL - Agillent, Vién Hoa hoc,
Vién Khoa hoc va Cong nghé Viét Nam.

Can 118,4450 g mau than cdy mat giu da
dugc phoi kho, nghién nhé, ngam trong dung
moi ethanol, thu dich chiét, cat quay dudi
dung moéi, 1ap lai nhiéu 1an thu duogc 4,1504 g
can chiét.

Pha can phéan tich voi néng do chinh xac
Img/mL [4].

Mau chuan 1 tinh thé jatrorrhizine dugc pha
chinh xac véi cac nong d6 0,05; 0,1; 0,2; 0,4;
0,5 mg/mL. Chay cac nong do trén qua
LC/MS. O mdi néng d6 x; ta thu duoc dién
tich pic yi véi thoi gian luu Re.

Xac dinh duong chuan theo phwong trinh hoi
quy tuyéntinhy =ax + b

Cac hé s6 a,b duoc tinh theo biéu thuc:

_mIxy —Exly
(vl mEx{:__ ':E xl}: (1)
_Eyi—akx
b= 22 (2)
Trong do:

Xi : nong do cac chat chuan (mg/mL)
yi: dién tich pic ing véi ndng do x; (MAU*s)
m: 6 1an thi nghiém (m > 2)
Hé s6 twong quan biéu thi mdi tuong quan
gilra hai dai lugng x va y, r la dai lugng
khong thir nguyén va bién thién trong khoang
(-1;1). Hé s6 twong quan r dugc tinh theo biéu
thirc sau:

Zmxpy—Ex L (3)
[mExf— (Ex)%[m Z 37 —(E 5177

3. Két qua va thao luin

'r':

3.1. Két qua dinh tinh cdc l6p chit cé trong
thin cdy mit giu

Két qua khao sat dinh tinh cac 16p chét cho
thiy, trong than cdy mat giu bao gom céac 16p
chit alkaloids, steroids, coumarin va cardiac
glycosides. Két qua nay phu hop véi két qua
dugc cong bd trong tai lidu [3].
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Bang 1. Két qua dinh tinh cdc 16p chdt cé trong than cdy mdt gau

STT Nhém chit Thube thir Hién tuong Két qiia
1 Alkaloid Dragendoff Mau da cam (+)
2 Steroid Lieberman -Burchard Mau xanh bén (+)
3 Flavonoid Shinoda Khéng xuat hién mau )
4 Coumarin NaOH 10%, HCldam dic ~ Ong chita NaOH van duc khi thém HCI (+)
5 Saponin Tao bot Khong xuit hién bot )
6 Tanin FeCls Khéng xuat hién mau )
7 Cardiac glycoside Keller — Kiliani Xuat hién mau do nau (+)

3.2. Két qud thir hogt tinh khdng ndm, khang khudn kiém dinh
Két qua thir kha ning khang nim, khang khuan kiém dinh duoc tom tit trong bang 2.
Bang 2. Két qua hoat tinh khdng ndam, khéng khudn kiém dinh

STT Vi sinh vat Nong dd vrc ché toi thiéu: (MIC:ug/mL)
Can etanol Can butanol

1 Vi khuan gram E.coli (- )
) P.aeruginosa (- )
2 Vi khuan gram B.subtilis. ) )

(+) S.aureus ) 149,3
3 Nam mdc Asp.niger ) -
F.oxysporum 200 -
4 N4m men S.serevisiae ) -
C.albicans () ()

Két qua thir hoat tinh khang nam, khang khuan kiém dinh cho thy can chiét ethanol thé hién kha
nang khang nam yéu trénvchﬁr)g vi sinh vat Fusafium oxysporum (200 pg/mL), can n-butanol thé
hién kha nang khang khuan yéu vai chung vi khuan Staphylococcus aureus (149,3 pg/mL)
3.3. Két qud xdc dinh ham lwong jatrorrhizine trong cay mdt gdu
3.3.1. Két qud do phé LCIMS ciia mau chudan jatrozzhizine
V6i 6 ndng d6 x; khac nhau cua jatrorrhirine thu dugc dién tich pic yi, thoi gian luu R
Két qua thé hién & bang 3.
Bang 3. Két qua do phé LC/MS mau chudn jatrozzhizine

STT Nong dd mau chuin xi Dién tich pic miu chuén y Thoi gian hru Rt

(mg/mL) (mAU*s) (phut)
1 0,05 77,05667 14,765
2 0,1 164,0641 14,837
3 0,2 354,013 14,236
4 0,3 578,964 14,367
5 0,4 770,157 14,178
6 0,5 984,996 14,634

3.3.2. Xdc dinh phwong trinh hoi quy y = ax + b cua jatrozzhizine

Xu ly thépg ké sb lidu & bang 3 thu dugc sy tuong quan giira ndng do x; va dién tich pic yi & bang
4. Thay s0 li¢u vao phuong trinh (1), (2), (3) ¢ trén ta thu duoc

a =2041.320825; b = -38.299379;

r =5.4572087x10*

Vay phuong trinh hoi quy 1a:

y =2041.320825x — 38.299379  (4)

Phuong trinh hdi quy duge biéu dién trén d6 thi hinh 1.
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Bang 4. Sy tuong quan giita nong dé va dién tich pic jatrozzhizin

STT Xi yi Xi? yi? XiYi
1 0,05 77,05667 0,0025 5937,73 3,852834
2 0,1 164,0641 0,01 26917,03 16,40641
3 0,2 354,013 0,04 125325,2 70,8026
4 0,3 578,964 0,09 335199,3 173,6892
5 0,4 770,157 0,16 593141,8 308,0628
6 0,5 984,996 0,25 970217,1 492,498
Tong 1,55 2934,251 0,5525 2058404 1065,812
1,200,000
vi
"5 1,000,000 /
g 800,000 /
= 600,000 >
=
= 400,000 / —4=—Series1
£ 200,000 —
<5 0 T T T T 1
=) 0.05 0.1 0.2 0.3 0.4 0.5
Néng d6 (mg/mL)

Hinh 1. D6 thi biéu thi sw phu thudc giira nc;ng do va dién tich pic cua jatrozzhizine

3.3.3. Ket
jatrorrhizine

qud xac dinh ham luong
Khéi lwong mau than cdy mét giu di dugc
phoi kho, nghién nho 1a 118,4450 g. Bang
phuong phap ngam chiét thu duoc 4,1504 g
can chiét.

Mau thir dugc pha voi nong do chinh xac 1
mg/mL. Dién tich pic thu dugc la: y =
358,08935, thay vao phuong trinh (4) ta dugc
x =0,1941825 mg/mL

Khdi luong jatrorrhizine c¢6 trong cao tong 1a:

m = X.m

jatrorrhizine trong cae téing cao ting —

0,1941825x 4,1504 = 0,805934 (g)
Ham lugng jatrorrhizine cé trong mau thr 1a:

mjatru:urrhlzlne trong coo t.f.l:ng_ XM no tang —

0,1941825x 4,1504= 0,805934 g

Ham lugng jatrorrhizine c6 trong mau thir 1a:

% jatrorrhizine :m jatrorrhizine trong cao tang

m. %

mau
x100%
% jatrorrhizine = %MOO% =
0,682203%

Nhu vdy, bang phuong phap phé LC/MS va
xtr 1y théng ké, da dinh luong dugc ham
luong jatrorrhizine cé trong than cay mat gau
& Pai Tur - Thai Nguyén la 0,682203%. Véi
ham luong trén cho phép ta chiét jatrorrhizine
phuc vu cho viéc nghién ciu mot sé thude su
dung trong y hoc.

Trong phan doan n-butanol cua dich chiét cay
mat gau chta nhiéu alkaloid trong d6 c6
jatrorrhizine c6 tac dung manh mé trong viéc
trc ché enzym acetylcholinesterase - enzym c6
chtrc ndng 1am ngung lai hoat dong cua chat
dan truyén than kinh acetylcholine tai céc
synapse than kinh cholinergic théng qua viéc
thay phan acetylcholine tao thanh cholin va
acid acetic - viéc wc ché enzym
acetylcholinesterase cé tac dung lam tang
lugng acetylcholine va cé tac dung cai thién
ro rét bénh alzheimer [5].

Mot s6 nghién cau khac ciing cho thay
jatrorrhizine cting mét sé ancaloid khac nhu
berberin, culumbamin, oxyberberin c6 kha
nang wc ché enzim lipoxylase. Su chuyén hoa
enzim lipoxylase dong vai tro quan trong
trong su phét trién vay nén [7].

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

275


http://jst.tnu.edu.vn/

Lé Thi Giang va Dtg

Tap chi KHOA HQC & CONG NGHE PHTN

225(06): 271 - 276

Vé6i lidu luwong 05 mg/kg, 100 mg/kg,
jatrorrhizine c6 kha ning lam giam dang ké
lugng glucose c6 trong mau & nhitng con
chuot binh thuong va chudt bi dai thao duong
[5]. Két qua ndy mé ra huéng nghién cau
diéu chinh luong duong glucose cé trong mau
bénh nhan mac bénh tiéu duong.

4. Két luan

Bang phuong phap hoéa hoc dé khao sét cac
I6p chat tir dich chiét cdy mat gau, phuong
phap Vanden Bergher va Vlietlinhk dé thir
hoat tinh sinh hoc da xac dinh duoc trong
than cdy mat giu c6 chira céc l6p chat
alkaloids, steroids, coumarin and cardiac
glycosides. Can chiét ethanol thé hién kha
ning khang nam yéu trén chang vi sinh vat
Fusarium oxysporum (200 pg/mL), can n-
butanol thé hién kha ning khang khuan yéu
v6i chung vi khuan Staphylococcus aureus
(149,3 pg/mL).

Bing phuong phap do phd LC/MS va xir ly
thong ké da dinh luong duoc ham lugng
jatrorrhizine cé trong than cay mat gau & Pai
Tu - Thai Nguyén la 0,682203%. Viéc xac
dinh ham lwong jatrorrhizine mé ra hudng
nghién ctu thudc chira bénh tiéu duong, bénh
vay nén va bénh alzheimer.
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