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NGHIEN CUU QUY TRINH CHIET XUAT VA BAO CHE CAO KHO RAU
MEO (ORTHOSIPHON STAMINEUS BENTH)

TOM TAT

Muc tiéu: Xay dwng quy trinh chiét xuat cao
dinh chuén t¥ dwoc liéu Rau méo (Orthosiphon
stamineus Benth.) v&i acid rosmarinic va sinensetin
la chi thi héa hoc.

Phwong phap: Dwoc liéu Radu méo dat tiéu
chudn Duwoc dién Viet Nam V. Ham lwong acid
rosmarinic va sinensetin trong dwoc liéu va cao
chiét dwoc dinh lwong bang HPLC-DAD. Quy trinh
chiét xuét dwoc khéo sat, téi wu va danh gia kha
nang mé& rong quy mo.

Két qua: Két qua cho thdy phwong phap chiét
hdi lwu v&i ethanol 70%, chiét 3 Ian, thoi gian 3
gi® cho lan thir nhat va 2 gid cho cac lan tiép theo,
ty 1& dung moéi/dwoc liéu lan lwot 1a 10/1; 8/1 va
6/1 (mL/g) cho hiéu suét chiét va hiéu suat thu hoi
acid rosmarinic va sinensetin cao. Phwong phap
loai tap bang cach hoa tan cao tré lai trong ethanol
ndng dd cao cho hiéu qua lam giau hoat chat tt
nhéat. Quy trinh dwoc nang cip thanh cong 1&én quy
mo 1 kg/mé, cho két qua 6n dinh vé&i hiéu suét thu
hdi hoat chét cao.

Két luan: Quy trinh chiét xuat cao Rau méo dinh
chuén c6 hiéu suat cao, 6n dinh va c6 kha ndng mé
réng quy mo, la co s& cho phat trién cac ché pham
tr R&u meo.

Twr khéa: Rau meo, Orthosiphon stamineus, acid
rosmarinic, sinensetin, chiét xuat cao dinh chuén,
HPLC-DAD.

STUDY ON THE DEVELOPMENT OF AN EX-
TRACTION AND FORMULATION PROCESS
FOR DRY EXTRACT OF ORTHOSIPHON STA-
MINEUS BENTH.

ABSTRACT

Objective: To establish a standardized extraction
process for Orthosiphon stamineus Benth. using
rosmarinic acid and sinensetin as chemical markers
for quality control.

Methods: Orthosiphon stamineus herbal material
complying with the Viethamese Pharmacopoeia V

1. Trirdng Dai hoc Y Duwoc Thai Binh
*T4c gia chinh: Nguyén Duy Cuwdng
Email: cuongnd@tbump.edu.vn
Ngay nhan bai: 25/2/2026

Ngay phén bién: 25/3/2026

Ngay duyét bai: 30/3/2026

80

Nguyén Duy Cwéng"”, Nguyén Thanh Binh',

Bui Thi Binh', Nguyén Thj Kim Oanh', Khéng Thj Hoa'

was used in this study. The contents of rosmarinic
acid and sinensetin in the raw material and extracts
were determined by HPLC-DAD. The extraction
process was investigated, optimized, and further
evaluated for scale-up feasibility.

Results: The results indicated that reflux
extraction using 70% ethanol, performed in three
cycles with extraction times of 3 h for the first
cycle and 2 h for subsequent cycles, at solvent-to-
material ratios of 10/1, 8/1, and 6/1 (mL/g), provided
the highest extraction efficiency for both rosmarinic
acid and sinensetin. Purification of the extract
by re-dissolving in high-concentration ethanol
effectively enriched the marker compounds. The
optimized process was successfully scaled up to
1 kg per batch, demonstrating good reproducibility
and stable recovery of marker compounds.

Conclusion: A standardized extraction process
for Orthosiphon stamineus extract was successfully
established with high efficiency, good stability, and
scale-up potential, providing a scientific basis
for the development of preparations from this
medicinal herb.

Keywords: Orthosiphon stamineus, rosmarinic
acid, sinensetin, standardized extract, HPLC-DAD.

I. DAT VAN PE

Rau meéo (Orthosiphon stamineus Benth.) la
duoc liéu dwoc st dung rong rai trong y hoc cb
truyén va y hoc hién dai voi cac tac dung loi tiéu,
hd tro diéu tri sdi dwong tiét niéu, viém dwong tiét
niéu va cac réi loan chuyén hoa [1]. Nhiéu nghién
ctu cho thy tac dung sinh hoc clia Rau méo chd
yéu lién quan dén cac hop chat polyphenol, trong
doé acid rosmarinic va flavonoid sinensetin la hai
thanh phan hoat chét quan trong, thuwdng dwoc lwa
chon lam chi thi hda hoc trong kiém soat chat lwong
dwoc liéu va cao chiét [2],[3],[4],[5]. Tuy nhién, ham
lwong acid rosmarinic va sinensetin trong dwoc liéu
Rau meéo co su bién déng dang ké, phu thudc vao
nguédn gbc, diéu kién trong trot, thoi diém thu hai va
phuwong phap so ché [5],[6],[7]. Bén canh dé, cac
quy trinh chiét xuat cao Rau méo da duoc cong b
con chwa thdng nhéat vé dung méi, diéu kién chiét
va kha nang m& réng quy md, gay khéd khan cho
viéc chuén hoéa chét lwong va (rng dung trong san
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xuét ché phadm. Xuat phat tir thuc tién d6, nghién
cru nay dwoc thye hién nham xay dwng quy trinh
chiét xuat cao dinh chuan tir dwoc liéu Rau méo,
dﬁ“)ng th&i dinh lweng acid rosmarinic va sinensetin
lam co s& khoa hoc cho viéc phat trién cac ché
pham hd tro diéu tri sdi dwdng tiét niéu.

Il. DOl TUONG VA PHU'ONG PHAP NGHIEN CUU

2.1. Béi twong, dia diém va thoi gian nghién ciru

Déi twong nghién ctru la duoc liéu Rau méo dat
tiéu chuan Dwoc dién Viét Nam V, dwoc thu hai tai
mot sb dia diém & Viét Nam trong ndm 2024. Mau
sau khi thu hai duwoc so ché, siy khoé & 55°C va
bdo quan tai Phong lwu mau, khoa Hoa Phan tich
- Tiéu chuén, Vién Dwoc liéu. Danh sach thu mau
dwoc trinh bay & Bang 2.1.

Béang 1. Danh sach mau nghién ctru

Ky |Thei gi ) ]
& o glan Dia diém thu mau

hiéu thu mau

RM7 | 12/10/2024 Soc son- Ha Noi

RM8 | 20/12/2024 | 1 170N va che bién cay
thudc, Ha Noi

RM9 | 20/12/2024 | 1T TTONG va che bien cay
thudc, Ha Nbi

2.2. Héa chét, trang thiét bi dung trong nghién ctru

Céac dung méi, héa chat dung cho chiét xuat:
methanol, ethanol ... dat tiéu chuan phan tich
(P.A.). Cac dung méi, héa chat ding cho séc ky
[dng hiéu nang cao (methanol, acetonitrile, acid
formic) ctia hang Merck. Nuéc cét st dung 1a nwéc
c4t hai 1an da dwoc deion hoa.

May séc ky 16ng hiéu nang cao (HPLC) Shimadzu
bao gébm: Hé bom binary LC-30AD, detector SPD-
M20A DAD, hé théng tiém mau tw dong SIL-30AC,
bd phan &n nhiét CTO-10AS cla Shimadzu. Phan
mém diéu khién Labsolution.

Cot sac ky C18 clia hang Agilent, kich thuwéc cot
250 x 4,6mm, kich thwéc hat 5um, ban méng: DC-
Alufolien 60 GF254 (Merck), bo chiét hoi lwu va bép
cach thay (Memmert, WB — 14 LO). May c6 chan
khéng Buchi, hé thdng chiét c6 da n&ng Daihan.

2.3. Phwong phap nghién ctru

2.3.1. Phwong phap dinh lwong cac chat déi

ll. KET QUA NGHIEN CcUU

chiéu trong dwoc liéu va cao chiét Rau méo
bang phwong phap HPLC

Ham lwgng acid rosmarinic va sinensetin trong
duorc liéu, dich chiét va cao chiét dwoc xac dinh bang
phuwong phap HPLC-DAD. Phan tich dwgc thyc hién
trén cét C18, budc séng phat hién 320 nm, thé tich
tiém mau 10 L, tbc do dong 1,5 mL/phdt.

2.3.2. Xay dwng quy trinh chiét xuat cao dinh
chuan Rau méo quy mé 100g/mé

Quy trinh chiét xu4t dwoc khdo sat & quy mé 100
g dwoc liéu/mé nham danh gia &nh huwéng cla cac
yéu t6: dung mdi chiét, phuwong phap chiét, kich
thwdc dwoc liéu, thoi gian chiét, s6 1an chiét va ty &
dung méi/dworc liéu (Dung méi chiét: nwéc, ethanol
25%, ethanol 50%, ethanol 70%, ethanol 90%, th&i
gian chiét: 1 gi®, 2 gi®, 3 gi®, 4 gio, s6 lan chiét:
1, 2, 3 lan, ty 1& dung méi/dwoc liéu (mL/g): twong
&ng v&i 2 1an chiét lan lwot 1a 9/1 va 7/1; 10/1 va
8/1; 12/1 va 9/1; hodc twong rng véi 3 1an chiét lan
lwotla 10/1, 8/1 va 6/1 (ky hiéu la 10/8/6) hoac 8/1,
6/1 va 4/1 (ky hiéu Ia 8/6/4)).

Tiéu chi danh gia gébm hiéu suét chiét cao va hiéu
suét thu hdi acid rosmarinic va sinensetin ttr dworc liéu.

2.3.3. Khao sat phwong phap loai tap

Khéo sat phwong phap loai tap dwoc tién hanh
& quy md 20 g cao chiét/mé vé&i ba phuong phap
gdm tha lai bang nwéc, hoa tan cao tré lai trong
ethanol va x& ly bang than hoat tinh. Hiéu qua cla
cac phuong phap dwgc danh gia théng qua ham
lwveng acid rosmarinic va sinensetin trong cao sau
loai tap va hiéu suat thu hoi hoat chét.

2.3.4. Nang cap quy trinh chiét xuat cao dinh
chuan Rau méo lén quy mé 1kg/mé

Quy trinh chiét xuét t6i wu dwoc ap dung & quy
mo 1 kg/mé. Céc thong sb ky thuat dwoc diéu chinh
phu hop véi thiét bi san xuét. M&i quy mé duorc tién
hanh nhiéu mé lién tiép dé danh gia tinh n dinh
cua quy trinh.

2.4. Phwong phap xtr ly sé liéu

Céc sb liéu thye nghiém duwoc tbng hop va xt ly
bang Microsoft Excel. Két qua dwoc biéu dién dudi
dang gié tri trung binh + d6 léch chuan cuda it nhat
3 lan thi nghiém doc lap.

3.1. Két qua xay dwng va ap dung phwong phap dinh lwong acid rosmarinic va sinensetin trong

Rau méo bang HPLC-DAD
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Ham lwong acid rosmarinic va sinensetin trong duoc liéu, dich chiét va cao chiét Rau méo dwoc xac
dinh béng phuong phap HPLC-DAD. Phén tich dwoc thwe hién trén hé théng HPLC Shimadzu, detector
DAD, vé&i cac diéu kién chinh nhw sau: Cot sac ky: C18 (250 x 4,6 mm; 5 um); Pha déng: acetonitril —
nuwdc (co acid formic), rira gidi gradient; Téc 6 dong: 1,5 mL/phut; Thé tich tiém mau: 10 uL; Buéc séng
phat hién: 320 nm. Cac pic acid rosmarinic va sinensetin dwgc tach ré rang, khéng bi chéng l4n, dam
b&o tinh d&c hiéu cla phwong phap. Két qua cho thay méi twong quan tuyén tinh tbt gitra dién tich pic
va néng do chat chudn, v&i hé s twong quan R2 = 0,9999 cho ca hai hoat chat. Phwong trinh dwéong
chuén: Acid rosmarinic: Y = 57330x + 125276; Sinensetin: Y = 65731x + 5972. Két qua dinh lwgng acid
rosmarinic va sinensetin trong cac mau nghién ctru dwoc liéu dau vao dwoc trinh bay tai Bang 1.

Béng 1. Két qua ham lwong acid rosmarinic va sinensetin trong cdc mau dworc liéu va cao chiét

, D6 am Dién tich pic (mAu.s) Ham Ivgng (%) TB £ SD* ™%
Mau o Mdl (g)
(%) ROS SIN ROS SIN ROS SIN
0,2102 | 2381236 | 230308 1,01 0,087 102 0,089
RM7 8,98 0,2007 | 2354870 | 226593 1,04 0,090
+0,02 | £0,002
0,2013 | 2268608 | 229403 1,00 0,091
0,1998 | 2543252 | 260314 1,12 0,102 113 0.105
RM8 7,35 0,2028 | 2667397 | 275425 1,16 0,107 ’ '
+0,02 | £0,002
0,2017 | 2593550 | 270658 1,13 0,106
0,1973 | 3541321 | 363110 1,61 0,147 159 0.143
RM9 8,30 0,2010 | 3610286 | 362848 1,62 0,144
+0,05 | £0,004
0,2100 | 3582308 | 363714 1,53 0,138

*Ham lwong tinh trén khéi lvong mau khé kiét

Két qua cho thdy ham lwong acid rosmarinic va sinensetin trong dwoc liéu dau vao dao déng trong
khoang twong dbi rong, cho thdy sw can thiét ctia viéc xay dwng quy trinh chiét xuat nhdm chuén hoa
ham lwgng hoat chat trong cao chiét.

3.2. Két qua xay dwng quy trinh chiét xuat cao dinh chuan Rau méo quy mé 100 g/mé

3.2.1. Lwa chon phwong phap chiét xuat

Ba phuwong phap chiét xuat gdm ngam & nhiét dd phong (30°C), chiét néng & 60°C va chiét héi luu &
nhiét do so6i ctia dung mdi dwoc khdo sat trong cung diéu kién dung méi ethanol 70%, thuc hién 2 1an
chiét vai ty 1& dung moéi/dwoc liéu 1an lwot 1a 9/1 va 7/1 (mL/g). Thoi gian chiét dbi véi phwong phap ngam
la 24 gi® cho méi lan chiét, trong khi phwong phap chiét néng va chiét héi lwu dwoc thwe hién trong 2
gi& cho méi lan.

Cac dich chiét sau khi gop dwoc sir dung dé xac dinh ham lwgng acid rosmarinic va sinensetin theo
phwong phap HPLC-DAD; Phan dich con lai dwoc co thu hdi dung méi dwdi ap suéat gidm dé thu cao kho
va tinh hiéu suét chiét. Két qua khao sat anh hwdng clia phwong phap chiét dén hiéu suat chiét cao va
hiéu suét thu hoi acid rosmarinic va sinensetin dwoc thé hién tai Hinh 3.1.

80 72,69
70

60,11

56,49

o
o

50
40
30

Hiéu sudt chiét (%)

20
10

Hai luu
pPhwong phap chiét xuat

Chi&t néng

Ngam

mROS mSIN ECao

Hinh 1. Anh hwéng cia phwong phdp chiét xuat dén hiéu suat chiét cao va cdc hoat chét chinh
trong dworc liéu Rdu meéo
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Két qua thu dwoc cho thdy phwong phap chiét hdi lwu & 850C véi dung méi ethanol 70% cho hiéu
suat chiét cao dat 19,77% va hiéu suét chiét ROS va SIN tir dwoc liéu cao dat twong (rng 72,69% va
56,49% sau 2 lan chiét. Cac gia tri nay cao hon ré rét so véi phwong phap chiét ngam & nhiét do phong
va phwong phap chiét néng & 60°C. Ngoai ra, phwong phap chiét héi lwu cé thoi gian chiét ngan hon
va dé ap dung & quy mo san xuat. Do dd, phwong phap chiét héi luvu & 850C véi dung mai ethanol 70%
duwoc lya chon cho cac khao sat tiép theo.

3.2.2. Lwa chon kich thwéc dworc liéu

Anh huéng cla kich thwéc dwoc liéu dén hiéu suét chiét dwoc khao sat véi cac dang duoc liéu gdm
bam nhd (2-3 cm), xay thd va xay min trong cung diéu kién chiét héi lwu véi dung mai ethanol 70%. Hiéu
suét chiét cao va hiéu suat thu héi acid rosmarinic va sinensetin duwoc xac dinh dé so sanh gitra cac dang
kich thwéc duwoc liéu. Két quéa dwoc trinh bay & Bang 2.

Béang 2. Két qua khéo sat kich thwéc dwoc liéu

Hiéu Hiéu suét chiét hoat chat tir dwoc liéu
Kich  thwéc M@ | m @ suadt |M £ SD M + SD M + SD
duoc liéu a9 o'\ | chist cao | (%) ROS * SIN *
) (%) (%)

100,10 20,90 21,10 21,29 75,77 77,02 62,98 62,30
Bam nhd 100,00 21,60 21,83 +0,48 77,91 +1,11 61,43 +0,80
101,40 21,00 20,93 77,36 62,49
101,40 21,80 21,73 21,92 78,88 77,66 63,56 62,87
Xay tho 101,60 22,40 22,28 +0,32 78,34 +1,67 63,68 +1,30

100,40 21,60 21,75 75,76 61,38

101,70 24,00 23,85 24,32 77,07 77,26 58,96 59,50
Xay min 99,50 24,90 25,29 +0,85 77,79 + 0,46 59,89 + 0,49

100,20 23,60 23,81 76,94 59,67

Dwoc liéu xay min cho hiéu suét chiét cao I&n nhat (24,32%), tuy nhién hiéu suét thu héi acid rosmarinic
va sinensetin khéng tang twong &ng (lan lwot khodng 77,1% va 59,5%) va gay khé khan cho qua trinh
loc khi p dung & quy md I&n. Duoc liéu bdm nhé (2—-3 cm) cho hiéu suét chiét (21,29%) va hiéu suét thu
hdi acid rosmarinic (77,0%) va sinensetin (62,3%) twong dwong dang xay thd, ddng thoi thuan loi hon
cho san xuét. Do dé, lwa chon dwoc liéu bam nhé (2—-3 cm) cho céc khéo sat tiép theo.

3.2.3. Lwa chon dung méi chiét xuéat

Dé khao sat dung méi chiét xuat, cac dung méi gdm nuwéc va ethanol & cac ndng do khac nhau (25-
90%) dwoc st dung trong cung diéu kién chiét hoi lwu. Hiéu suét chiét cao va hiéu suét thu hoi acid
rosmarinic va sinensetin dwoc xac dinh dé so sanh gilra cac dung moi. Két qua khao sat dwoc trinh bay

> N
¢ Hinh 3.
e
FL87
F0,00 66
GRET a7 a8
s 5,20
L5
0,00
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A000
10,00
24.48 2 e
o8 1.36 160 g
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1000
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Mg 25 Lz £ Em ("]

ung Ml chit ousit
Hinh 2. Anh hwéng cta dung méi chiét (nwérc va ethanol & cdc néng dé khdc nhau) dén hiéu suat
chiét cao, acid rosmarinic va sinensetin tir dwoc liéu Rdu meo

Wi st hidt [%)

®mROS ®mSM ECH
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Két qua khao sat cho thy nuéc cho hiéu suét chiét cao 16n (24,46%) nhwng hiéu suét thu hdi sinensetin
thap (20,83%). Cac dung méi ethanol 60-80% cho hiéu suét chiét hoat chat twong dwong, trong d6
ethanol 70% cho hiéu suat thu héi acid rosmarinic va sinensetin cao nhat, 1an lwot dat 77,66% va 62,87 %.
Do dé, ethanol 70% dworc lwa chon lam dung méi chiét cho cac nghién ctru tiép theo.

3.2.4. Lwa chon thoi gian chiét xuéat

Anh huéng cla thoi gian chiét xuat dwoc khdo sat théng qua cac phuong phap chiét héi lvu sau:
Phwong phap 1: chiét 2 1an, 1an thir nhéat trong 2 gid, 1an thi 2 trong 1 gidr, phwong phap 2: chiét 2 |an,
lan thir nhat 3 gi®, 1an th 2 trong 2 gidr, phwong phap 3: chiét 2 1an, 1an thir nhat 4 gio, 1an the 2 trong
3 gi®r. Két qua khao sat dwoc trinh bay & Hinh 4.

90

77,66 :
20 77,28

~l
=}

62,87
58,15

60
50
40
30
20
10

0

Hiéu suat chiét (%)

PP2
Thei gian chiét xuat

HROS5 ESIN ECao

Hinh 3. Anh hwéng cua thoi gian chiét dén hiéu suét chiét cao, acid rosmarinic va sinense-
tin tee dwore liéu Rau méo.

Két qua khao sat cho thay, khi tdng thdi gian chiét tv phwong phap1 (2 gio + 1 gi®) Ién phwong phap
2 (3 gi& + 2 gi®) lam tang rd rét hiéu suét chiét acid rosmarinic (ROS) (58,15% — 77,66%), sinensetin
(SIN) (50,17% — 62,87%) va hiéu suat thu hdi cao (18,04% — 21,69%). Khi tiép tuc kéo dai thoi gian &
PP3 (4 git» + 3 gi®), cac gia tri chi tdng khong dang ké (ROS 77,28%; SIN 63,02%; cao 22,11%). Két qua
cho thay diéu kién 3 gi& cho Ian chiét thir nhat va 2 gi® cho 1an th hai 1a phu hop, dam bao hiéu suat
va tinh kinh té cta quy trinh.

3.2.5. Lwa chon ty Ié va s6 1an chiét xuat

Anh hwéng cuia sb 14n chiét va ty 1& dung méi/duoc liéu dén qua trinh chiét xuét dwoc khao sat véi cac
phwong phap chiét hdi lvu béng ethanol 70%, thay ddi sb 1an chiét (2-3 14n) va ty & dung méi/duwoc liéu
khac nhau. Hiéu suét chiét cao va hiéu suat thu hdi acid rosmarinic va sinensetin dwoc xac dinh dé Iwa
chon diéu kién chiét phu hop. Két qua khao sat dworc trinh bay & Hinh 5.

80 77,88

Hilbus sulit ehidt (%)

T 91 vl 71 T W 120 wh 101 T3 B 9476

Ty 18 dumg mdi vh of (Bn chidt

Ty W 12/10/8
mROS m5H ECao

Hinh 4. Anh hwéng cua ty 1é dung moéi/dworc liéu va sé Ian chiét dén hiéu suét chiét cao, acid ros-
marinic va sinensetin tir dworc liéu Rau meéo.
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Két qua khao sat cho thay khi ting ty 1& dung moi/dwoc liéu va sbé 1an chiét, hiéu suét chiét cao va hiéu
suat thu hdi hoat chat déu tang. Khi tang sb lan chiét tir 2 1&n 3 14n, hiéu suat thu hdi acid rosmarinic tang
khong dang ké, trong khi hiéu suét thu hdi sinensetin ting rd rét tir 65,94% 1én 74,29%. Trong cac phuong
phap khao sat, diéu kién chiét 3 14n v&i ty 1& dung méi/dwoc liéu 10/1; 8/1; 6/1 (mL/g) cho hiéu suét thu hoi
acid rosmarinic va sinensetin cao va 6n dinh, twong dwong phwong phap cé ty 1& dung mdi cao hon nhung
tiét kim dung méi hon. Do dd, diéu kién chiét nay dwoc lra chon cho cac khao sat tiép theo.

3.3. Két qua khao sat phwong phap loai tap

Dé 1am giau hoat chét trong cao Rau méo, dwa trén dd tan clia cac nhdm hoat chat chinh, ba phwong
phap loai tap gébm tla lai bang nwéc (PP1), hoa tan cao trong ethanol ndng dé cao (PP2) va xt ly bang
than hoat tinh (PP3) dwoc khao sat. Hiéu qua cua cac phwong phap dwoc danh gia thong qua ham lwong
acid rosmarinic va sinensetin trong cao sau tinh ché va hiéu suét thu hdi hoat chat. Két qua dwoc trinh

bay & Hinh 6 va Hinh 7.
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Hinh 5. Anh hwéng cua phwong phdp loai tap dén ham Iwong acid rosmarinic va sinensetin trong
cao Rau meo.
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Hinh 6. Anh hwéng cua phwong phdp loai tap dén hiéu suét thu héi acid rosmarinic va
sinensetin trong cao Rau meéo.

Két qua cho thdy PP1 lam gidm ham lwong acid rosmarinic tir 3,41% xudng 3,26% va cho hiéu suét thu
hdi ROS 63,01%, SIN 85,27%. PP3 cai thién & mtrc trung binh (acid rosmarinic 3,36%; ROS 81,65%; SIN
80,92%). PP2 cho két qua tbi wu khi lam tang ham lwong acid rosmarinic 1én 3,59% va dat hiéu suét thu
hdi cao nhat (ROS 93,21%; SIN 92,94%). Do d8, PP2 dworc lwa chon cho qua trinh tinh ché cao Rau méo.

3.4. Két qua nang cap quy trinh chiét xuat cao dinh chuan Rau méo lén quy mé 1kg/mé

Quy trinh chiét xuét cao dinh chudn Rau méo dwoc nang cap 1én quy mé 1 kg/mé véi cac thong sb k¥
thuat tdi wu gébm: dung méi chiét ethanol 70%, phwong phap chiét hoi lwu, 3 1an chiét (3 gid cho 1an the
nhét va 2 gi® cho céc Ian tiép theo) va ty 1& dung méi/dwoc liéu 1an lwot 10/1; 8/1; 6/1 (mL/g). Quy trinh
duwoc tién hanh 06 mé lién tiép nhdm danh gia tinh 6n dinh. Két qua thu dwoc dwoc trinh bay & Hinh 3.8.

Hiéu sut thu hoi (%)

mROS mSIN
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Hinh 7. Hiéu suét chiét va thu hoi hoat chat cia cao Rau méo & quy mé 1 kg/mé.

Két qua cho thay khi nang cip quy trinh chiét xuat Ién quy md 1 kg/mé va tién hanh trén 6 mé lién
tiép, hiéu suét chiét hoat chat tir dwoc liéu dat tir 69,53-75,84%, hiéu suét thu hdi cao dao dong 21,31-
24,12%. Ham lwong acid rosmarinic trong cao chiét twong dbi 6n dinh gitra cac mé. Sy sai khac gitra
cac mé khong dang ké, chirng té quy trinh chiét xuat & quy md 1 kg/mé cé tinh I&p lai va d n dinh tét,
phu hop dé tiép tuc nghién clru nang cép lén quy mé 1én hon.

IV. BAN LUAN

Két qua nghién clru cho thdy ham lwong acid
rosmarinic va sinensetin trong dwoc liéu Rau méo
c6 sw bién dong gitra cac mau thu hai tai cac thoi
diém va dia diém khac nhau, pht hop véi cac cong
bb cho thdy thanh phan héa hoc clia dworc liéu chiu
anh hwéng béi diéu kién sinh thai, mua vu, giai doan
sinh trwdng va phwong phap so ché sau thu hoach
[81,[91,[10],[11],[12]. Akowuah va cdng sw cling ghi
nhan sy khac biét dang ké vé ham luwong hai hoat
chét nay gitra cac vung trdng khac nhau [7].

Phwong phap HPLC-DAD dwoc xay dwng cho
phép dinh lwong déng thdi acid rosmarinic va
sinensetin v&i dd tuyén tinh cao (R? = 0,9999), phu
hop v&i cac nghién clru gan day vé dinh lwong cac
hoat chat chinh trong Rau meéo[13],[14]. Viéc lya
chon acid rosmarinic va sinensetin lam chi thi dinh
chuén |a hop ly do day 1a cac hop chét dac trung,
lién quan tryc tiép dén hoat tinh sinh hoc va gia tri
duoc Iy cla dwoc liéu[7],[15],[16],[17].

Két qua khao sat cho thdy phuong phap chiét hoi
lwu v&i ethanol 70% cho hiéu suét chiét va hiéu suét
thu hdi hoat chat cao hon so v&i chiét ngam va chiét
néng, phu hop véi cac cong bd cho thay ethanol
néng dd trung binh 1a dung méi t6i wu dé chiét xuat
ddng thdi cac hop chét phenolic va flavonoid ti
dwoec liéu [7],[13] Viéc str dung nhiét 6 sbi ciia dung
méi trong chiét héi lwu gitp tang kha ndng khuéch
tan hoat chét va rut ngan thoi gian chiét.

Anh huéng cla kich thwéc dwoc liéu va dung moi
chiét cling phu hop véi cac nghién ctiru trudc day.
Duoc liéu xay min cho hiéu suét chiét cao nhung
khong cai thién dang ké hiéu suét thu hdi hoat
chét va gay bét lgi cho qua trinh loc & quy mé Ién,
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trong khi ethanol 70% cho hiéu suét thu héi acid
rosmarinic va sinensetin cao hon so véi nuwéc, do
d&c tinh phan cwe clia cac hoat chéat nay [8],[15].

Viéc tang thoi gian va sb 1an chiét giup cai thién
hiéu suat thu hdi hoat chét, tuy nhién hiéu qua
tang khong dang ké khi vwot qua nguwéng tdi wu,
trong khi chi phi nang lvong va thoi gian san xuét
tang lén, phu hop véi cac nghién ciru vé téi wu
hoéa quy trinh chiét xuat dwoc liéu [8]. Trong khéo
sat phwong phap loai tap, phwong phap hoa tan
cao tré lai trong ethanol ndng dé cao cho hiéu suét
thu hdi va kha nang lam giau hoat chat tét hon so
v&i tha lai bang nwéc hodc xr ly bang than hoat
tinh, phu hop véi déc tinh d6 tan clia cac hop chat
phenolic va flavonoid [15].

Quy trinh chiét xuat sau khi nang cép lén quy mé
1 kg/mé cho két qua 6n dinh vé&i hiéu suét thu hoi
hoat chét cao, cho thay quy trinh cé tinh kha thi va
phu hop cho san xuét quy mé cong nghiép, dap
&¥ng yéu cau chudn hoa cao dwoc liéu theo dinh
hwéng cla Duoc dién Viét Nam V.

V. KET LUAN

Nghién ctru da xay dwng va ap dung thanh céng
phwong phap HPLC-DAD dé dinh lwgng dong thoi
acid rosmarinic va sinensetin trong duwoc liéu, dich
chiét va cao chiét Rau méo véi do chinh xac va do
l&p lai cao. Két qua cho thdy ham lwong hai hoat
chét trong dwoc liéu Rau méo thu hai tai Viét Nam
c6 sy bién dong, khang dinh sw can thiét cta viéc
kiém soat chat lwong nguyén liéu dau vao.

Thoéng qua viéc khao sat co hé théng cac yéu td
anh hwéng dén qua trinh chiét xuét, nghién ctru da
Iwa chon dworc diéu kién tdi wu dé thu cao Rau méo
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giau hoat chét, bao gébm: chiét héi lwu véi ethanol
70%, dwoc liéu dang bam nhd, chiét 3 lan vai thoi
gian 3 gi® cho 1an th&r nhat va 2 gi& cho cac lan
tiép theo, ty 1& dung méi/dwoc liéu 1an lwot 1a 10/1;
8/1 va 6/1 (mL/g). Phuong phap loai tap bang cach
hda tan cao tr& lai trong ethanol n6ng dd cao cho
hiéu qua lam giau hoat chat tét nhat.

Quy trinh chiét xuat cao dinh chudn Rau méo da
dwoc nang cép tr quy mé 100 g/mé Ién 1 kg/mé
véi két qua bn dinh gitra cac mé. Hiéu suat chiét
va hiéu suét thu hdi acid rosmarinic va sinensetin
& quy mo6 1 kg/mé dat gia tri cao. Cao thu dwgc co
ham lwong hoat chat &n dinh, dap (rng yéu ciu xay
dwng tiéu chuan co s& cho cao duoc liéu.

LOI CAM ON

Nghién clru nay duoc thwc hién trong khubn
khd dé tai khoa hoc va céng nghé cip Bo Y té do
Trwdng Pai hoc Y Dwoc Thai Binh chd tri: Nghién
ctru tao san pham vién nang cirng tir cdy Rau méo
(Orthosiphon stamineus Benth.) va mét sé duwoc
liéu khac hé tro’ diéu tri séi dwdng tiét niéu. Nhém
tac gia xin tran trong cdm on sy hé tro kinh phi va
cac diéu kién nghién ctru tir dé tai.

TAI LIEU THAM KHAO
1. Sahib H., Ismail Z., Othman N., et al. (2009).

Orthosiphon stamineus Benth. methanolic extract

enhances the anti-proliferative effects of tamoxifen

on human hormone dependent breast cancer. In-
ternational Journal of pharmacology, 5(4):273-6.

2. Guerin J-C., Reveillere H-P., Ducrey P., et
al. (1989). Orthosiphon stamineus as a potent
source of methylripariochromene A”. Journal of
Natural Products, 52(1):171-3.

3. Ohashi K., Bohgaki T., Matsubara T., et al.
(2000). Indonesian Medicinal Plants. XXIII.
Chemical Structured of Two New Migrated Pima-
rane-type Diterpenes, Neoorthosiphols A and B,
and Suppressive Effects on Rat Thoracic Aorta of
Chemical Constituents Isolated from the Leaves
of Orthosiphon aristatus (Lamiaceae). Chemical
and pharmaceutical bulletin, 48(3):433-5.

4. Awale S., Tezuka Y., Banskota AH., et al.
(2002). Norstaminane-and isopimarane-type di-
terpenes of Orthosiphon stamineus from Okina-
wa. Tetrahedron, 58(27):5503-12.

5. Awale S., Tezuka Y., Banskota AH., et al.
(2003). Highly-oxygenated isopimarane-type di-
terpenes from Orthosiphon stamineus of Indone-
sia and their nitric oxide inhibitory activity. Chemi-
cal and pharmaceutical bulletin, 51(3):268-75.

6. Awale S., Tezuka Y., Banskota AH., et al.
(2003). Inhibition of NO production by highly-
oxygenated diterpenes of Orthosiphon stamin-

eus and their structure-activity relationship. Biol
Pharm Bull, 26(4):468-73.

7. Nguyen MTT.,, Awale S., Tezuka Y., et al.
(2004). Staminane-and isopimarane-type diter-
penes from Orthosiphon stamineus of Taiwan
and their nitric oxide inhibitory activity. Journal of
Natural Products, 67(4):654-8.

8. Elgorashi E., Drewes S., Van Staden J., et al.
(2002). Organ-to-organ and seasonal variations
of alkaloids from Crinum moorei. South African
journal of botany, 68(1):111-4.

9. Johanna BM. (2007). Variation of active con-
stituents in Euclea natalensis based on seedling
stages, seasons, and fertilizers. University of Pre-
toria, South Africa.

10. Laitinen M-L., Julkunen-Tiitto R., Tahvanain-
en J., et al. (2005). Variation in Birch (Betula pen-
dula) Shoot Secondary Chemistry due to Geno-
type, Environment, and Ontogeny: Laitinen et al.
Journal of Chemical Ecology, 31(4):697-717.

11. Liu Z., Carpenter SB., Bourgeois WJ., et al.
(1998). Variations in the secondary metabolite
camptothecin in relation to tissue age and sea-
son in Camptotheca acuminata. Tree Physiology,
18(4):265-70.

12. Nikolova M., Velickovic D. (2007). Pheno-
logical Variations in the Surface Flavonoids of
Artemisia vulgaris L. and Artemisia absinthium L.
Turkish Journal of Botany, 31(5):459-62.

13. Pham QT., Nguyen TMD., Tran TVA,, et al.
(2023). Development of an HPLC Method for Si-
multaneous Quantification of Rosmarinic Acid,
Sinensetin in Herba Orthosiphonis spiralis. VNU
Journal of Science: Medical and Pharmaceutical
Sciences, 39(2):

14. Thuy PT., Théng VV., Vy VPT. (2019). Dinh
lwong moét sé hop chat trong duoc liéu rau méo
(Orthosiphon stamineus Benth) thu hai tai tinh
Thai Nguyén. TNU Journal of Science and Tech-
nology, 194(01):189-93.

15. Li S., Pan M-H., Lo C-Y,, et al. (2009). Chem-
istry and health effects of polymethoxyflavones
and hydroxylated polymethoxyflavones. Journal
of Functional Foods, 1(1):2-12.

16. Schut G., Zwaving J. (1993). Pharmacological
investigation of some lipophilic flavonoids from
Orthosiphon aristatus. Journal of Ethnopharma-
cology, 38(2-3): 129-137.

17. Park SU., Uddin R., Xu H., et al. (2008). Bio-
technological applications for rosmarinic acid pro-

duction in plant. African journal of biotechnology,
7(25): 4959-4965.

87



