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Summary

The simultaneous quantitative method of deacetylasperulosidic acid and rutin in Morinda citrifolia
L. leaves by high performance liquid chromatography (HPLC) has been developed and validated.

The method was carried out by using a Venusil XBP column C18 (250 x 4.6 mm; 5 um) column
with a gradient solvent system of acetonitrile - 0.1% formic acid, flow rate of 0.7 mli/min and UV
detection at 254 nm. The chromatographic system was achieved in good specificity, accuracy,
repeatability, suitability and high sentivity (LoD LoQ of deacetylasperulosidic acid were 0.1 ug/ml and
0.02 pg/mi, respectively; LoD, LoQ of rutin were 0.1 ug/mi; 0.02 ug/ml, respectively). The
quantitative procedure was applied to determine the content of deacetylasperulosidic acid and rutin
in three samples of Morinda citrifolia leaves collected in the different Southern provinces in Vietnam.

Keywords: Morinda citrifolia L., HPLC, deacetylasperulosidic acid, rutin, quantitative validation.

Dat van dé

Cac b6 phan clia cay nhau (Morinda citrifolia
L.) dwoc dung trong Y hoc cb truyén chiva tri
mot sb trwong hop nhw: Qua gitp nhuan trang,
loi tiéu, gidm ho, ha sét, kinh nguyét khong déu;
la dung chira mun nhot, sét rét, kiét ly; ré tri
sung huyét, tri, xuat huyét ndo. Nghién ctru vé
thanh phan héa hoc cho thdy gan 200 hop chét
hién dién trong cac bd phan khac nhau cua cay
nhau cha yéu la céc iridoid glycosid, flavonoid,
anthraquinon dang morindon, sterol, nucleosid
saccharid. Trong do, acid deacetylasperulosidic
(DAA) va rutin Ia hai chat chi ddu quan trong co
ham lwong twong dbi cao, mang lai nhiéu tac
dung quy cho cay nhau ! ri DAA thuéc nhém
iridoid glycosid da dwoc chung minh cé tac
dung khang ung thw, tdng cuwdng mién dich, ha
huyét ap, chéng béo phi. Rutin 1a flavonoid dién
hinh hién dién trong nhiéu dwoc liéu, co tac
dung khang oxy héa, khang viém manh, (rc ché
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nhiéu chang vi khuén, ha huyét ap va U’C ché
nhiéu dong té bao ung thw khac nhau . Hién
nay, nhau la cay dwgc liéu dwoc phat tnen trén
quy mé toan cau, cac san pham tlr nhau khong
chi 1a nguyén liéu cho linh viec y dwgc ma con
dwoc str dung trong cac linh vire khac nhw cong
nghé sinh hoc, héa sinh va céng nghé nano. (0]
Viét Nam, nhau phan bd nhiéu & cac tinh phia
Nam. Nhau ciing dwoc khuyén khich tap trung
phat trién tréng & quy md 1&n theo quyét dinh sé
1976/QDb-TTg ngay 30/10/2013 clda Tha twéng
Chinh pht va quyét dinh sé 3657/QD-BYT ngay
20/08/2019 phé duyét Danh muc 100 cay dwoc
liéu wu tién phat trién trong giai doan 2020-
2030. M6t s6 cong bd gan day cho thdy nhau co
tdc dung lam lanh nhanh vét thuwong, ting
cuong mién dich, &c ché virus, gay doc trén
nhiéu dong te bao ung thw, hd tro diéu tri dai
thao du’o’ng

Duoc dién Vlet Nam V (2017) da co6 chuyén
luan vé& qua va ré nhau, nhuwng bd phan |4 van
chwa cé quy dinh cu thé. La nhau vira c6 nhirng
hoat chat co tac dung tét vira 1a san phdm phu
clia qua trinh canh tac. Tan dung I dé phat trién
cac san pham dung ngoai vtra kinh té vira an
toan la mét trong nhirng yéu t6 goép phan nang
cao hiéu qua kinh té. Do d6, viéc xay dwng
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quy trinh  dinh lwong ddéng thoi  acid
deacetylasperuIOS|d|c va rutin trong la nhau la
can thiét @& dinh hwéng bd sung va nang cép
cho chi tiéu dinh lwong d6i v&i chuyén luan 14
nhau, phuc vu cho cac cbéng tac nghién ctru
vé sau.

Vat liéu va phwong phap nghién ciru

Vat liéu

Nguyén liéu: La nhau dwoc phoi khd va xay
thanh bt min (qua ray 355), lwu gilr trong tui
nilon kin bdo quan noi khé mat. MC-1, MC-2 va
MC-3 1a cac mau |4 nhau thu hai tai cac tinh An
Giang, Long An va H6 Chi Minh (vao thang
05/2019).

Dung méi va héa chéat: Methanol, acetonitrile,
acid formic (Hang Merck, Dlrc); nuéc cat 2 1an.

Chat chuéan doi chiéu: Acid
deacetylasperulosidic ~ (Sigma-Aldrich, CAS
14259-55-3); rutin (Sigma-Aldrich, CAS 207671-
50-9).

Thiét bj: B& siéu am Branson 3510 (Btrc); bép
4n nhiét cach thdy Memmert W40 (Btrc); can phan
tich Sartorius BP-221 (Pirc); can sdy dm hdng
ngoai Kern (Btrc); hé théng séc ky Idng hiéu nang
cao Shimadzu, dau do UV-Vis SPD-20, bom LC-
20AT, bd phan tiém mau tw dong SIL-20A-HT, bd
khtr khi DUG-20A HT (Nhat Ban).

Phwong phap thdm dinh quy trinh
dinh lwong

Phwong phap phan tich dwoc thdm dinh dwa
trén hwdng dan cia ICH ® va AOAC 'Y theo
cac yéu cau vé do dac hiéu, tinh thich hop cla
hé théng; tinh tuyén tinh va khoang xac dinh; do
13p lai; 6 dung; gi¢i han phat hién (LoD) va gi&i
han dinh lwvgng (LoQ).

D6 didc hiéu: Tién hanh phan tich sac ky lan
lwot cdc mau trdng, mau chudn, mau thkr va
mau thtr thém chun theo diéu kién da lwa chon.
Trén sac ky dd dung dich thtr, mau thir phai cé
pic twong ddng v&i thdi gian lwu cla pic chuén,
dién tich pic trén sac ky d6 mau thd» thém chuan
twong ng voi pic chudn phai I&én hon so véi
mau thtr. M&t khac, trén sac ky dd cla mau
trang khong c6 pic twong déng véi chuén.

D6 thich hop cua hé théng: Tinh thich hop
clia hé théng duwoc xac dinh béng cach phan
tich séc ky hon hop chuan DAA va rutin & néng
do thich hop 13p lai 6 lan trong diéu kién da
chon lwa. Ghi nhan cac théng sb vé thoi gian
lwu, dién tich pic. Tinh RSD (%) dé xac dinh tinh
thich hgp clia phwong phap.

Tinh tuyén tinh va khoang xac dinh:
Pha day hén hop chuan cé ndng dé thich hop.

Tién hanh phan tich séc ky & diéu kién da chon
lwa. Xay dwng phwong trinh hdi quy tuyen tinh
gilra dién tich pic va nong dod cac chuan. Xac
dinh hé sé twong quan dé suy ra khodng néng
do xac dinh cla cac chuén.

D6 Idp lai: Tién hanh dinh lwong l1ap lai
trén 6 mau thlr doc lap, thwc hién trén 2 ngay
khac nhau va 2 ki thuat vién khac nhau.
Tinh RSD (%) cta cac két qua dinh lwong. Yéu
cau RSD < 2%.

D6 dung: Tién hanh phan tich 9 mau the
thém chuan doc lap, 3 mau thém chuén & mic
80%, 3 mau thém chuan & mdc 100% va 3 mau
con lai & mirc 120%. Tién hanh phan tich séc ky
cac mau da thém chuén. Xac dinh ti 1& cac chat
chuadn da thém vao (hiéu suat thu hdi) & cac
mic chudn dwoc thém. Hiéu suét thu hoéi phai
o gia tri trong khoang 93 - 107% v&i RSD < 2%

Gi&i han phat hién va giéi han dinh Iwrong

Pha loang cac chuan sao cho trén séc ky do
thu dwoc tai vi tri thdi gian lwu cla cac pic
chuén c6 ti 1é:

sn=2H_.5_3.
h

Trong d6: H la chiéu cao pic tuong Ung
v6i chuén, h la khodng dao déng cia nhiéu
duong nén.

Khi d6 ndng d6 cta chuén 1& gi¢i han phat
hién cla phwong phap phan tich (LoD). Suy ra,
givi h’an dinh lvgng LoQ = 3,3 LoD.

Két qua va ban luan

Xay dwng quy trinh dinh lwong

Chuéan bj mau

Ma&u thi: Can chinh xac khoang 0,2 g la
nhau da xay min vao éng nghiém cé nép, thém
chinh xac 10 ml methanol, day nap, can. Chiét
bang siéu am trong 60 phat, moi 20 phat lac déu
6ng, can bu lai khéi lwong da mét bang
methanol dé dwoc khdi lwong ban diu. Sau khi
chiét xong loc qua mang 0,45 pym dung cho
phan tich dinh lvong.

M4&u chuén: Can chinh xac 10 mg méi chat
chuan acid deacetylasperulosidic (DAA), rutin roi
hoa tan va dinh m&c dén 5 ml bang methanol
dwoc hédn hop chuadn gbc. T d6, pha loang
thanh day hén hop chudn c6 ndng dd DAA trong
khoang 25 - 200 pg/ml va rutin trong khoang
50 - 400 pg/ml.

Diéu kién phan tich sdc ky

Dwa trén cac ;)hwo’rjg phap ctua Wada (2016)
va Deng ( 2010 , diéu kién sac ky dwoc khao
sat va hiéu chlnh theo cac théng sé nhu sau:

Coét pha tinh C18 (250 x 4,6 mm; 5 um);
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tbc d6 dong 0,7 ml/phat; buéc séng phan tich  dwoc tinh theo cong thire:

254 nm; chwong trinh pha dong theo gradient X(%) CxVxp
4 2 o e . o -
?g)ng dd cua acetonitril (A) va acid formic 0,1% T (100 — h) x 10000

' 2 ; - Trong do:

B 1. Ch trinh pha d ) .

Thoi gi:: 9 u’o’n.g .rm pha Az{;%ormic X(%) la ham lugng hoat chat trong mau the,
(phiit) Acetonitrile (A) (B) C (ug/ml) la nong dé hoat chat trong mau thir
0-30 1530 99 > 70 dwoc suy ra tir dwong chuan,

30 - 40 30 — 80 70 — 20 V (ml) la thé tich pha lodng mau,
40 - 45 80 20 p (%) do tinh khiét caa chuan,
45-50 80 — 30 20 —» 70 m (g) la khéi lwong mau thr dung cho dinh
50 - 60 30 —>1 70 — 99 lwong, . B
60 - 65 1 99 h (%) la d6 am cua mau thir.
Xt ly s6 liéu ) B Tham dinh quy trinh dinh lwong
Ham Iwong hoat chat trong mau tho D6 ddc hiéu
uv
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Hinh 1. S&c ky dé thé hién do dac hiéu cta phuong phap phén tich

Hinh 1 cho thdy m4u thtr ¢ hai pic c6 théi  thda man do dac hiéu.
gian lwu twong déng véi thdi gian lwu cla pic Tinh thich hop ctua hé théng
DAA va rutin cia mau chudn, hon nira dién tich Tién hanh phan tich 13p lai 6 1&n hén hop
pic cia mau thir thém chuén twong &ng va I6n  chuadn c6 ndéng d6 DAA 100 pg/ml va rutin
hon so vé&i mau thr. Trén séc ky dd mau trang 200 ug/ml. Két qua thoi gian lwu va dién tich pic
khéng co pic séc ky twong ddng véi chudn. Két  dwoc ghi nhan trong bang 2.
qua phan tich cho thdy phwong phap phan tich

Bang 2. Két qua tinh tich hop cta hé théng

DAA Rutin
STT Thoi gian luu (phat) D’?,;}\’Zﬁsf’c Thoi gian luu (phat) D’(en’;}\’ﬁ"’sf’c

7 12,541 869467 30,627 8498742

2 12463 836487 30,645 8525858

3 12478 862259 30,637 8528407

4 12532 849686 30.648 8563191

5 12,544 833654 30,570 8560342

6 12,467 856628 30,675 8222293
Trung binh 12504 851364 30,634 8483139

RSD (%) 0.31 1,67 0.11 153
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Do léch chuén twong dbi cta thdi gian lwu
cac chudn DAA va rutin 1an lwot 1a 0,31% va
0,11%; d6 léch chuan twong déi cha dién tich
pic cac chuén DAA va rutin 1an lwot 14 1,67% va
1,53% déu théa man yéu cau < 2%. Nhw vay,

2000000 -
o 1500000 - ¥ =8149,8x + 48159
= R2=0,9985
_E
= 1000000 -
&
2 500000 -

0 L L L T 1
0 50 100 150 200 250
Nong d6 (ng/ml)

Dién tich pic

diéu kién sac ky da lwa chon c6 do I&p lai tot vé
thoi gian lwu va dién tich pic, suy ra phwong
phap phan tich c6 tinh thich hop hé théng.

Tinh tuyén tinh va khoang xéc dinh

20000000 q

15000000 4 y=41855x + 412100
RZ:

10000000 4

5000000 4
0 1 T T 1 1
0 100 200 300 400 500

Néng d6 (pg/ml)

Hinh 2. Bwong tuyén tinh thé hién twong quan giita nébng do
va dién tich pic cta DAA (trai) va rutin (phai).

Két qua xay dwng dudng chun cho thay hé
sb xac dinh gitva néng dd chuan va dién tich pic
thu dwoc cla DAA va rutin déu Iéon hon 0,9
(R? > 0,99). Chirng t6 hai bién nay c6 méi quan
hé tuyén tinh chat ché trong khodng xac dinh |a
25 - 200 pg/ml dbi véi DAA va 50 - 400 ug/ml
ddi vai rutin.

Do 1ap lai cha phwong phap dwgc xac dinh
bang cach xac dinh ham lwong ctia DAA va rutin
mau |4 nhau véi 6 1an 13p lai. Két qua & bang 3
cho thdy dd léch chuan twong déi (RSD) cua
ham lwong DAA va rutin & cac lan I&p lai trong 2
ngay phan tich khac nhau déu nhd hon 2%.
Chirng té phwong phap phan tich thda man dé

Do lap lai I3p lai va dd chinh xac trung gian.
Bang 3. Két quéa dé Iap lai va dé chinh xac trung gian
Ngay 1, ki thuét vién 1 Ngay 2, ki thuét vién 2
STT Ham lugng DAA Ham lwong rutin Ham lvgng DAA Ham lwong rutin
(%) (%) (%) (%)
1 0,043 0,256 0,044 0,260
2 0,042 0,260 0,045 0,258
3 0,043 0,263 0,043 0,261
4 0,041 0,257 0,043 0,269
5 0,042 0,261 0,044 0,259
6 0,043 0,267 0,043 0,262
Trung binh 0,042 0,261 0,044 0,262
RSD (%) 1,80 1,51 1,58 1,49
D6 ding & mdi mirc déu < 2%. Nhw vay phuwong phap

Hiéu suat thu hdi & méi murc thém chuan dbi
vOi 2 hoat chat DAA va rutin déu nam trong gi¢i
han cho phép 93 - 107% v&i dd léch chuén

phan tich cé d6 diung dao dong trong khoang sai
léch cho phép theo quy dinh clia ICH (2005) va
AOAC (2016).
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Bang 4. D¢ dung cua phuwong phap phéan tich

Mdrc Ham lwong Ham I’u’c_rng Hiéu :9ué't thu Trung binh RSD (%)
STT  thém thém vao (ug) tim thay (ug) hoi (%) (%)

chuén DAA Rutin DAA Rutin  DAA  Rutin  DAA Rutin DAA Rutin
1 67,2 4176 63,8 428,11 94,9 102,5
2 80% 67,2 4176 651 430,8 96,9 103,2 96,8 102,6 1,85 0,53
3 67,2 4176 66,2 4263 985 102,1
4 84,0 5220 815 5306 97,0 101,6
5 100% 84,0 5220 80,9 5253 96,3 100,6 96,1 101,8 1,07 1,22
6 84,0 522,0 79,8 5382 950 103,1
7 100,8 6264 953 638,77 945 102,0
8 120% 100,8 6264 976 6334 96,8 101,1 94,9 101,6 1,81 0,45
9 1008 6264 942 637,8 935 101,8

Gi&i han phat hién (LoD) va gi¢i han dinh
Iwong (LoQ)

Tién hanh pha loang cac chuan dén ndng do
thap sao cho c6 thé xac dinh dwoc pic DAA va
rutin cé i 1& chidu cao so v&i nhiéu duwéng nén
SIN = 2 - 3. Két qua cho thay khi pha lodng DAA
dén ndng dd 0,10 ug/ml va rutin dén néng do
0,02 pg/ml thi ti 1& S/N thu dwoc 1an luot la 2,93
va 2,87. Do do gigi han phat hién cla DAA va
rutin 1an lwot la 0,1 pg/ml va 0,02 ug/ml. Suy ra
LoQ cta DAA va rutin 1an lwot 1a 0,33 ug/ml va
0,07 pg/ml.

Dwa trén két qua thdm dinh quy trinh

uv

phan tich cho thdy phwong phap dinh lvong da
xay dwng co dé tin cay va phu hop dé dinh
lwong ddng thei DAA va rutin trong 14 nhau.

Ham Iwong acid deacetylasperulosidic
va rutin trong cac mau la nhau

Ap dung phwong phap da xay dung dé dinh
lwong mdt s6 mau 14 nhau thu hai & cac ving
tréng khac nhau & khu virc mién Nam. Trén séc
ky db ctia cac mau MC-1, MC-2 va MC-3 & hinh
3 déu xuét hién cac pic co6 thdi gian luu twong
ddng v&i chuan DAA va rutin, chirng té cac mau
l& nhau khao sat déu cé sw hién dién cia DAA
va rutin.

min

Hinh 3. Séc ky dé HPLC cac mau I4 nhau
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Két qua ham lwong DAA va rutin duwoc xac dinh thé hién & bang 5.

Bang 5. Ham lwgng DAA va rutin trong la nhau

x Khéi Iwong

Ham Iwong hoat chat (%)

Trung binh £ SD (%, n = 3)

Mau méu (g) bg am (%) DAA Rutin DAA Rutin
0,2014 0,031 0,236

MC-1 0,2095 11,79 0,029 0,229 0,029 0,002 0,235+ 0,006
0,2075 0,028 0,241
0,2038 0,032 0,239

MC-2 0,2014 11,32 0,033 0,221 0,032+0,002 0,229 + 0,009
0,2015 0,030 0,227
0,2014 0,041 0,257

MC-3 0,2022 11,59 0,041 0,261 0,041+0,001 0,261+ 0,004
0,2003 0,042 0,264

So sanh céac két qua thu nhan duoc cho thay,
ham lwong cac hoat chéat trong 14 nhau c6 sw
khac nhau gitra cac vung tréng. Ham lwong
DAA c6 gia tri trong khodng tlr 0,029% dén
0,041%, trong khi ham Ilwgng rutin c6 gia tri
trong khoang tir 0,229% dén 0,261%.

Két luan

Phuwong phéap dinh lwgng dong thoi DAA va
rutin, hai hoat chat quan trong chiém ham lwong
cao trong |4 nhau, da dwoc xay dwng va thdm
dinh. Phwong phap HPLC véi dau do UV-Vis
dwoc thwe hién trén c6t pha tinh C18 va rira giai
theo chwong trinh pha ddng acetonitril - acid
formic 0,1%. Két qua cho thdy quy trinh phan
tich théa man do dac hiéu, tinh tuyén tinh, tinh
thich hop hé théng, do dung, do I&p lai va dwoc
4p dung dé xac dinh ham lwgng DAA va rutin
trong mot s6 mau |14 nhau thu hai tai cac tinh
phia Nam.
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