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Abstract

Introduction and Objective: Garcinia cowaRoxb. (Cha Muang in Thai) belongs to the family Clusiaceae.
Its young leaves taste sour and are used as laxative, antipyretic and mucolytic agents as well as food. Cha Muang
has been used as an active ingredient of several herbal drugs and health products. However, the appropriate ana-
lytical methods for quality control of those compounds are still limited. This study aimed to develop analytical
methods for quantification of orientin and vitexin in G. cowa leaf samples using the ultra-high performance liquid
chromatography (UHPLC) technique.

Methods: The study was divided into three steps: developing the UHPLC method for analyzing orientin
and vitexin in G. cowa leaves, testing the validity of the analysis method, and analyzing the quantity of orientin
and vitexin in nine G. cowa leaf samples.

Results: This method was validated by establishing the linearity for orientin and vitexin at concentration
ranges of 1.32-127.01 and 1.40-134.06 ug/mL, respectively, with a determination correlation coefficient (r) of
0.9999. The %recovery was in the range of 96.26 to 103.15%. Based on the dried weight of G. cowa leaves (ug/
ug), the limits of detection of orientin and vitexin were 0.002 and 0.003% w/w, respectively, the limits of quanti-
fication were 0.006 and 0.009% w/w, respectively, and the average contents of orientin and vitexin were 0.10 and
0.06% w/w, respectively.

Discussion: The UHPLC method developed for analyzing orientin and vitexin in raw G. cowa leaves
involves the extraction of dried G. cowa leaves with 50% methanol as the solvent using the reflux method. The
validity test results of the analysis method were all within acceptable limits. The analysis method requires less time
and involves a simple, convenient, and rapid preparation of the mobile phase.

Conclusion and Recommendation: In G. cowa leaves, the newly developed method is suitable and can
be used to analyze the contents of orientin and vitexin; and the appropriate specification of orientin and vitexin

contents can be established.
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Figure 1 Garcinia cowa Roxb. leaves
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Figure 2 Chemical structure of Orientin and Vitexin

] AR
IIYUIDFANEN

v

1. 369

1.1 é’qashaaazm‘lws
lurzasanszozlumwaaia 1uu
9 §ot19 dmeevar 2 Alansn Aufiuain
NTIWNNIUAT G110 TEUDI IUNYT UUNYI

UATINEN VOULAL LAETHNT IuTesznhadion

A3 2566 DILADUFINAN 2566 (Table 1) W1
nMeasRgahenanEnimangsnntaufioy
NUGINENIRSY (authentic) 3 1WIn 1 §iaehg 7
Igmnsunanzana Saniadumss Mifulureang
Garcinia cowa RoxDb. ’N@% Clusiaceae (Figure
1) leeinwnnuenans el fiRmsARsA U
amﬁu%’maaguVLWi AHNEIATD9DI DMSC 5215
5-.// o (9 = 2 X 9: X
nniwhsndadanmnzly A1sdhesilazann
dJ 2 2 dl a v 2 2 £
mﬂmqumwgumaa wazayU i Lisaeea
SaulnhAsiieansznuomefigmung R 45-50
DIFNITAITEIE Wt 72 F1LN9 Lazineaen L
uar ltuadiunsaudes fussifvnagas 180
[~3 ¥ A
Ialaswes Wumsasulnslurzangluiauig
minhTeaiin szyfossulng washifi iy

warTuiwseashaths Wiusnen ingnmnfives

Table 1 Twelve samples of fresh Garcinia cowa Roxb. leaves raw materials were obtained from natural sources in

various provinces of Thailand

Sample

RN

© 0O N O a b w M

Natural sources

Makham District, Chanthaburi Province
Mueang District, Nonthaburi Province (Tree 1)
Mueang District, Nonthaburi Province (Tree 2)

Pathio District, Chumphon Province
Mueang District, Trat Province
Ban Na District, Nakhon Nayok Province
Mueang District, Rayong Province
Bang Khen District, Bangkok Province

Mueang District, Khon Kaen Province

1.2 1910959 1%

ey loGeuiin mmu%@jw% =98%
(CBPLtd., Lot.no. PRF8062201), limn@u @
u‘%qw% > 98% (Chromadex, Lot.no. 00022850-
615)

1.3 fsninazaivhazaiy

methanol HPLC grade (RCI Labscan
Limited, Thailand), acetonitrile HPLC grade
(RCI Labscan Limited, Thailand), ethanol AR
(RCI Labscan Limited, Thailand), methanol
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1.  asnannIsiangrlsinalaisouiu

nazhmasululuszuig

1.1 msfnwnaniazaasszuulasanln-
s

PRINNINE TR amsmmimmaﬂaﬁwﬁu
washmnausasasavaiadiaen lugsans bl
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stuulassnTnnmAAmsnzasnlunisuanas
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40), w17 6.0 B i 7.01% % A - % B (15 : 85)
Wae WPiA 7.0 e i 751% % A - % B (90 10)

(Table 3, Figure 3)

Table 2 Optimal chromatography conditions for separation of orientin and vitexin by UHPLC system

Stationary phase

Column Temperature 35°C

Mobile phase

acid in acetonitrile
Flow rate 1.0 mL/min
Detection DAD 340 nm
Injection volume 10 uL

Optimal conditions

UHPLC column ARC-18; 4.6 x 150 mm, 2.7 um

Gradient : 0.1% ortho-phosphoric acid in deionized water and 0.1 % ortho-phosphoric

Table 3 Gradient program

Time (min) Flow
(mL/min) (%A)
initial 1.0 90
5.0 1.0 60
6.0 1.0 60
7.0 1.0 15
7.5 1.0 90

0.1% ortho—phosphoric acid in water

0.1% ortho—phosphoric acid

in acetonitrile (%B)

10
40
40
85
10
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Figure 3 Chromatogram of standard solution of orientin (
Roxb. leaves (C)
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Figure 4 Effect of orientin and vitexin extraction in Garcinia cowa Roxb. leaves with 50% methanol (D) and

methanol (E)
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Effect of extraction time to extract orientin and vitexin from Garcinia cowa Roxb. leaves: 20, 30 and
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Table 4 Area under the peak of orientin and vitexin were extracted with 50% methanol at 20, 30 and 45 minutes

Retention time (minutes)/Area peak

No. Sample Vial.
orientin vitexin

1 50% methanol extract (20 min) 1 3.968/124.867 4.317/77.335
2 50% methanol extract (20 min) 2 3.981/123.471 4.319/76.701

3 50% methanol extract (30 min) 1 3.982/200.431 4.319/125.494
4 50% methanol extract (30 min) 2 3.982/197.879 4.319/123.758
5 50% methanol extract (45 min) 1 3.983/199.943 4.322/125.693
6 50% methanol extract (45 min) 2 3.984/200.138 4.321/125.288

I AN TN NN DA TIZA IS N e S

Tasuuduas hwndulwluaeans 3adan 14 50%
[~ o o (%2 2
wmuea Wushvnazanalumsateuas [anlu
MIENA 30 U7
dl 4 o

1.4 ANNYIAAUIUNTATIAIOTS LaEeU-

Fuwwaz lanndu
= A o
mﬂmiﬂﬂ‘mmi@@ﬂammﬂaa@m\lﬂa Lae

yoslaBuufinay mnFuw wun Amax 209813

Tasaufiuias hwnguiiewinfu 210, 256 way
348 WIlN®S (F) Lae 214, 268 wwag 336 W l-
WNGT (Q) enua1ey (Figure 6) LLazLﬁaﬁLmﬁwzﬁ
azaedeoluTE9@ILLAARe UHPLC
Toe/l4 DAD iweiasnsradn Annueninan
340 WlUNeS numMsFauviuraIfauaIas

D (Figure 7)
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Figure 6 UV spectrum of orientin (F) and vitexin (G)
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Figure 8 Chromatogram of sample solution of Garcinia cowa Roxb. leaves column ARC-18 (J) compared with

column ARC-8 (K) and mobile phase (L) compare with mobile phase (M)
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TnnEuiunwd ld Ao S anuoe L b 1we 59
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(Figure 9)
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Calibration curve of orientin
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Figure 9 The calibration curve of orientin and vitexin standard intensity against peak area under the curve (AUC)

concentration range of 1.32-134.06 ug/mL

2.2 MSNAFIUSDUATVRINITAUNALUAL
o
ANLNES
LﬁaLa&lmifﬂ:ﬁmEJﬁﬁNWﬁjﬂ%I’e]L%&J%ﬁ%LLaz
a dl 3 & o 1 ] 1
Twmngunenudadusssiusng o TugsmslFnu
3 LAY aﬂu sample blank Gl eato sample
blank $1143% 6 T WALIATILN spiked sample
JLAUAY 3 4 weiazd1vil duplicate MNAIAU

93N spiked sample WHANE NG 50,

100, 160% anudnduaasloBouivuas lhmndu
Aennmldvihiutouay 7.69, 14.29 way 20.00
Toenimiin enaid ey

NNMTATIERFIDENI spiked sample WU
SorazanImafunduTasasloSeuTiuay
Twnnguet/lugre¥ouar 96.26-102.25 uay 96.33-

103.15 T@&iinvitin enuanei (Table 5)
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NMTATUITE
A o oa a
sample blank Vl’JLﬂiWSﬂﬂ@ HUF3uaw
2 2 = a A (9
WanduanslolFouinade 1.3720 bulasnin/
a an 1 z Q: 2 A a a Q: 1
188865 (Wnuennui ldinuaslaBoufiuien v
MNEANMTEUNTI ¥ = 7.0125% - 1.2898 2% lden x
A a U £ a a d‘ o 2,
Ao Brunmenudnduanslaidouiuiienmnle)
ansTNdurasloSuuiinlu sample blank
(%w/w) leeinninuisrasluseaig winfy
(1.3720 ug/mL) x (50 mL) x 1 x 100/4hwsin by
FeNW 1.0019 pg /1,000,000 = 0.0068% w/w
(C1-C2)x 100
% recovery = ————————
C3

4. o o !
ALAUANNYNIUG

C1 Ao anudinduresans i spiked sample
wihiu 1.4695 IulasnSu/fiadans

C2 fo ensdNTusaIans I sample blank
wihiu 1.3720 IulesnSu/fiadans

C3 Ao AN NI UIDIFITNLAN WU
0.1015 lulaansa/Aadans

% recovery = (1.4695-1.3720) x 100/0.1015
=96.01

4 ¢ o ¥ z

WWaILATIZHATEOURE 3 D1 2018 2 ASY
azl¢ % recovery = 96.32 + 1.21 uay % RSD = 1.25

TuanmeifefuwnmsdIwmsauazaainis
AUNFLNFZAIUANNTHIUILAUNAILAZILAU
AL DANDUNTUILTENUANNANTUG eIz
FN9NUERAIZAN C1 ey C3

NMNMFATIENE0EN spiked sample Wi
ieuazrasmsAunduvasanslatauiiv oeflu
779 96.26-102.25% G1ILLEAI 11 Table 4

sample blank 73eT=Alé HUSHMaNN

T uaa9 I nTuwaay 0.6434 hulasns/

R (Lmu@h‘ﬁuﬁiéfﬁmaﬂa nZuTen yamn
SNMIEUNTI Y = 7.6343x + 0.1161 azleen x Ao
Psnmemnudnduzashmndudennde)
anudniuaeshmndulu sample blank (%w/w)
Taenihviinusisaslumeana

WM (0.6434 ug/mL) x (50 mL) x 1 x 100/
shmin lusEsng 1.0019 ug /1,000,000 = 0.0032%
w/wW
(C1-C2)x100
% recovery = ———

C3

PevdanNE e

C1 & anudisduansans i spiked sample
Wiy 0.7467 lulasnSu/Nadans

C2 Ao aNuENT U I b sample blank
Wiy 0.6434 lulasnSu/fiadans

C3 @0 ANNENTUIDITNITLAN 1L
0.1077 lalasnSu/fiadaens

% recovery = (0.7467-0.6434) x 100/0.1077
=9591

dlofereisvduay 3 4 Sadnay 2 Ais
2zl % recovery = 96.33 = 1.18 uaz % RSD =
1.22 Twansdeniumsimndosasaainsn
ﬂé’uﬁizé’w’uvwawmL%’N%’uizéfur]aml,asﬁzﬁuqa AR
AT A NN usiazena
AbanzZeN C1 ey C3

NNMIIOTILAEIDEN spiked sample WLIT
SauazwsmInunduvasans mndw ogluaas
96.33-103.15% (Table b)
AMSNAHALANNLTAES

Repeatability 30515951 04an3 b5 emdin
warhmngulushoesansazane lugeang wuni

F3ovazamdaaunanes Ui AN SIhiTU 0.24
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LeY 0.23 $NNAIGOU (Table 5) Tamngu lushaehsansavans lusesns wunden
NINAEeL Intermediate precision, %aﬂaga'f;w,ﬁmmummgmﬁ”wﬁw%whﬁu 0.94

between-day JLTEALSIENT DS LUALLAY ey 1.50 eNyan ¢ (Table 6)

Table 5 Results of percentage recovery and repeatability

Analyzed Sample blank Spiked level n=6
substances  (ug/mL) (%w/w) (%) (%w/w) %Recovery %RSD  HORRAT
mean = SD

50 7.69 96.32 £ 1.21 1.25 0.47

Orientin 1.3720 0.0068 100 14.29 96.26 £ 0.22 0.22 0.09
150 20.00 102.25 £ 0.08 0.08 0.04
50 7.69 96.33+1.18 1.22 0.46

Vitexin 0.6434 0.0032 100 14.29 99.83 £ 0.22 0.22 0.09
150 20.00 103.15+0.10 0.10 0.04

Table 6 Results of repeatability and intermediate precision between-day

Analyzed substances % RSD of Repeatability % RSD of intermediate precision

between-day

Orientin 0.24 0.94
Vitexin 0.23 1.50
2.3 NSNAFILAAIINAVBINITAFTIANY LOD (ug/mL), Miaeanms = 3 x standard
NSATHING error/slope
AWIUAIUIZHNIWIDY LOD 1NN N standard error = 0.900816
mm@maﬂa UL slope = 7.012527

LOD (ug/mL), AUszannt = (3 x0.900816)/7.012527 = 0.385 ug/mL

LOD (ug/mL) x U3sne3¥ieaes (mL) x 3fUiRna19 x 100

LOD (% w/w), eUszano

1,000,000 x ¥ikneneg (ug)

(0.385 x 50) x 1 x 100/1,000,000/1.0019 = 0.002

WUl LOD 209msiazdlodeuiivgiiiy  fuanedszannass LOD Mnnswanasgiv

Souay 0.002 I@aﬂmﬁmﬁwaﬂu%ma ?Ja\‘i\l’g N
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LOD (ug/mL), 1/5z8nh = 3 x standard

error/slope

LOD (ug/mL), Muszanns

standard error = 1.317304

slope = 7.634283

(3% 1.317304)/7.634283 = 0.518 ug/mL

LOD (ug/mL) x 13sNe157e3eis (mL) x 32AUIR8379 x 100

LOD (% w/w), euszanos

1,000,000 x W#TiNGIDLN (ug)

= (0.5618 x 50) x 1 x 100/1,000,000/1.0019 = 0.003

WU LOD 29maiemsi hmn@uyhtiusesay 0.003 Taeshuwinudsand Laeang

2.4 MSNAFILAAIINAVBINMSTIALBILITI
NITATWID
AU 1Uszaead LOQ a1nns

mmjmmaﬁa SUUTL

LOQ (ug/mL), euszanme

LOQ (ug/mL), Miaeane = 10 x standard
error/slope

standard error = 0.900816

slope = 7.012527

(10 x 0.900816)/7.012627 = 1.285 pug/mL

LOQ (ug/mL) x Y3snes¥ieies (mL) x T29UIRna1 x 100

LOQ (% w/w), miuszanns =

% recovery =
C3

Fenudaduans LOQ whivy 1.285 Talasnday
Nanaes

C1 o anudindurasans i spiked sample
Wiy 1.5175 laleanSu/Radans

C2 fo ensdNTuTDIanT I sample blank
whiu 1.4233 lalaanSu/aadans

C3 @0 AnudNduaEsAEN Wiy
0.0988 lulasnSa/fiadans

% recovery = (1.5175-1.4233) x 100/0.0988
=95.34

WodlemesisannlaSeuiinlu spiked sample

1,000,000 x ¥nATiNGI0LN (ug)
(1.285 x 50) x 1 x 100/1,000,000/1.0019 = 0.006

(C1-C2) %100

6 4 MafwnEoLarYaIMTAUNAL Fimdadn
5 A %3 arenmnnuriloniuiUaSILEn LeRrenatis
ANZe C1 ey C3
Flotiemet 691 a2 l& % recovery = 96.61 + 1.45
e % RSD = 1.50

AMUIUAIUIZHIWIDY LOQ NI
mm@maﬂa N

LOQ (ug/mL), M1/328mk = 10 x standard
error/slope

standard error = 1.317304

slope = 7.634283
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LOQ (ug/mL), miseanns =

(10 x 1.317304)/7.634283 = 1.726 ug/mL

LOQ (ug/mL) x USsnesfilezes (ml) X 5e9LRaa19 x 100

LOQ (% w/w), Muszanns

% recovery

C3

Fensdaduaes LOQ whity 1.726 tulasnSy
Nanaes

C1 Ao ensdisduzasens i spiked sample
wihity 0.7914 lalasnSw/fiadaes

C2 fa enndntunaIens I sample blank
wihitu 0.6639 lalasnSu/Radaes

C3 @0 ansduduaasssfdin Wiy
0.1328 lulasnSa/iaddes

% recovery = (0.7914-0.6639) x 100/0.1328
=96.01

SedteesdUsinalamnguly spiked

sample 6 F1 NMIFNUIUIDERLIDINTAUNSY 7

Table 7 Results of Limit of Quantitation

LOQ
(% w/w)

Analyzed Spiked sample

substances (pg/mL)

Orientin 0.0988 0.006

1,000,000 x ¥%HNENDEN (Ug)

(1.726 x 50) x 1 x 100/1,000,000/1.0019 = 0.009

(C1-C2) %100

mAean 5 ¥ avdaumnileuiutuatousn ug
AEINWRNIZA C1 Wy C3

Lﬁaﬁmiwzﬁ 6 %ﬁ azlér % recovery = 97.16
+1.07 k8¢ % RSD = 1.10

WU LOQ 209MTIaTIen baiseuiinas
Imn@wyniuSeeas 0.006 wag 0.009 Taenimiin
wisasluazang (lasndu/lalasnsy) ensdsiu
I@aﬁ@'ﬁaaazmmﬂ‘jmmmnmimﬁmﬁw%wiﬁu
1.50 WaY 1.10 MNSIGU LALSDUATYBINITAK
néuag/lutre¥asay 95.07-98.97 uax 96.01-98.38

FNNAAY (Table 7)

n=6

% Recovery % Recovery % RSD

mean = SD

95.36
97.24
98.97
95.07
97.09
95.94

96.61 £ 1.45 1.50

Vitexin 0.1328 0.009

96.01
96.50
97.89
96.11
98.38
98.08

97.16 £ 1.07 1.10
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Figure 10 Chromatogram of standard solution of orientin (1), vitexin (2), mixed standard solution of orientin

and vitexin (3) and sample solution of Garcinia cowa Roxb. leaves (4)

a d ) a a
3. mianziSinalesouiuuaslhmadu FDENI WUNENTBLAI LGNNI MUTENIIRLS M Db

Tumsazmedmednluseana aslaBuufivuarlimnu wasdauas 0.10 way
NANITIATLAUS I oIS ufiuay 0.06 Laeihnusinuitsraslugentg (lalaansu/

Tmnguludatvansazaislumenng swn 9 lulasnsu) enuaidy (Table 8)
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Table 8 The results showed orientin and vitexin contents in sample solution of Garcinia cowa Roxb. leaves by

Ultra High Performance Liquid Chromatography

Sample Collection site The concentration of orientin Orientin and vitexin

and vitexin are calculated content

from a linear equation of (% w/w)

Calibration curve (ug/mL)
orientin vitexin orientin vitexin
1 Makham District, Chanthaburi Province 28.727 16.423 0.14 0.08
2 Mueang District, Nonthaburi Province (Tree 1) 23.079 15.547 0.12 0.08
3 Mueang District, Nonthaburi Province (Tree 2) 28.888 14.825 0.14 0.07
4 Pathio District, Chumphon Province 8.273 5.295 0.04 0.03
5 Mueang District, Trat Province 12.913 8.334 0.06 0.04
6 Ban Na District, Nakhon Nayok Province 16.275 10.461 0.08 0.05
7 Mueang District, Rayong Province 24.125 13.264 0.12 0.07
8 Bang Khen District, Bangkok Province 26.998 13.213 0.13 0.07
9 Mueang District, Khon Kaen Province 17.553 11.669 0.09 0.06
Mean 0.10 0.06
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