swwazdsquouNSans

-

gaonsans:
Journal Name: PSRU Journal of Science and Technology
doussandms: wA.as.SWWssU Sunsu:el

dodouponisans:

Abbreviation Name: PSRU J. Sci. Tech. Total Citations : 6

ISSN: 2465-5112 Total Publications : 95

E-ISSN: 2672-9741

Aogadnsumsdada: aAruSngmaasuainalulad UKI3nNENdusIBANEYAZVASIU LAUA 156 HI 5 A.wareguwa
.10ov v.Wueylan 65000

Wwov: Aru:Snemaasua:zinalulad uK3nendes1BAgWyYadavAsIy
Jrwuadudal: 3
Email: scijournal@psru.acth

: https://www tci-thaijo.org/index.php/Scipsru/

TCInguA: 2
aUIHaNUDYISaAS: Physical Sciences

awngdogudusans: Agricultural and Biological Sciences / Environmental Science / Materials Science

HUNGIHQ) :
Joya Citation ua: Publication upunsais
Jayaudvisans 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Citation o ) o 0 o 1 3 2 ) o
Publication (o] o] (o} o] 14 12 14 25 30 o
Citation / Publication o ) o ) o 008 021 008 ) o
1 L
ﬂQN‘lIﬂ\i'!'ﬁﬁ"ﬁ’hlﬁ’lﬂ‘llﬂHﬂ TCI
0-
14
s
,;.
E 5 28 w.m. B1-31135.a. 62 1um. 63-315.a 67 1um 64-315a 67
(@]
[l
34
2554 & 2555 2558 2559 2560 2561 2563 2564
Year
CanvasJS.com
Citation 10 Years
35+
34
25
c
S 7
T
= 45
(@]
14
05
, 0 0 0 0 0
2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022

Year

CanvaslS.com

Publication 10 Years

35

30
30

25

ition

20


https://www.tci-thaijo.org/index.php/Scipsru/
https://canvasjs.com/
https://canvasjs.com/

104
54
) 0 0 0
2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022
Year
Trial Version CanvasJS.com
Citation / Publication 10 Years
25 -
0.21
o 24
o
=
©
2
- 15
J
o
-
o 1
o 00 08
=
©
=
O o5
0 0 0 0 0 0 0
2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022
Year

Trial Version

CanvaslS.com


https://canvasjs.com/
https://canvasjs.com/

PSRU Journal of Science and Technology 5(1): 52-65, 2020

AFAATIEANIUI NIRRT UBRNISIAD [RUI N AL FEIATiA
Tﬂsmfwsﬂiﬂwmmmﬂmsﬂuzfg@Lmué'gmﬂéi@unﬁ'u
QUANTITATIVE ANALYSIS OF ANTHRAQUINONE FROM PLANTS
BASED ON REVERSED-PHASE HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY

[ 4

9997 ANVANS LazAIanEol NTenng
9 9
Ruchira Khoomsab and Kanyarak Kratang

aHr el posAnemaniuasmalulad snnanendesigmesysel

Chemistry Program, Faculty of Science and Technology, Phetchabun Rajabhat University

corresponding author e-mail: topkan13@gmail.com

(Received: 4 November 2019; Revised: 30 November 2019; Accepted: 26 December 2019)

UnAngia

f’;’mqﬂ‘i:mﬁﬂmmuﬁé’ﬂﬁlﬁﬂﬁﬂmmﬂ%mmﬁmmﬁmgﬂﬂuLLﬂumqﬂ‘fiTuu
4 ¥fip WEBNAW AD WBUNTIAR NN B2AY13N (ATlaW ues wardlufu uAyduan
8 doe Tiud s1nee Weluilngu wingn waengu Tugw Wiman wlanszdeuun
Lazanuaedn AaedslasunTnansafansnaoanssausgs anaziilfuanans
Usznaufiag ABaNd C18 (150x4.6 AaAWNAT 3.5 (WAT8W) LULInnNIAfaundy uasnI1aee
wuulalgafin fae 0.1%viv aals-waane3neds : axdlnulnsd dn91dau (50 : 50 Toe
U311919) #9993 ATiA0NHE19ARYN 254 W TWNAT KANITNAREY WU TWIINEBNLES
wonngAa L ozasau wazdludn Tugunusnslaslanouea s luieuilnguuay

a

& & o N 29 a 2 & X
LNZWWJ% LHARILLHNANNUNTIIBERE1TU LL@tﬂTN@LL LLN%T‘U‘ZJL‘M@ﬂW‘LILQW’]ZN"I‘ELL@%W‘J"W]’]T%%

a

nsUszanan ¥ Feedsaiasnsd wudn fdasmanafindunseaglugas 0.5-10.0

TuTAsnNSNsAaRaR AN 1ILAUNITIAT NN BRLIEU (ASLENINER UWALD INAN LAY
o £ o 2 ' a ' a '
ANANUTEANTAINITIIENRS (R) N1NN97 0.9995 N15U5ERNAITNBLNUIDIAT WUdD

! 1%

Ay Tudassnaar 75.1-106.8 atelafiniddianudissiimalelnefid1deson

b

HIATFIUENTNE (% RSD) Tntine¥eeay 0.2-2.0 (n=7)

ArsAty: wenanad i Tasunnsnsnflessmananssanzge dgnnadieunday

52



PSRU Journal of Science and Technology 5(1): 52-65, 2020

Abstract

The purpose of the research was study to evaluate the simultaneous quantitation of
four anthraquinone compounds, namely anthraquinone, alizarin, chrysophanol and emodin in
8 plants include root of Noni (Morinda citrifolia L.), Cassia fistula L. (pulp, seeds, peel and
leaves), Cassia siamea leaves, Rosell seeds and Basil seeds by High Performance Liquid
Chromatography. For component separation, the method utilized a C18 column (150x4.6
mm, 3.5-Micron) in reverse phase with isocratic elution using a mobile phase of 0.1% v/v
Ortho-phosphoric : Acetonitrile (50 : 50 v/v). Wavelength of 254 nm was used for detection.
The results of determine anthraquinone compounds, anthraquinone, alizarin and emodin
were found in the Noni roots. Chrysophanol was found in only pulp and seeds of Cassia
fistula L. sample. Alizarin and emodin were found in Basil seeds sample and anthraquinone
was found in Cassia siamea Britt leaves. The validation of the chromatographic method was
performed that the linear calibration curves were obtained over the concentration range of
0.5-10.0 pg/mL for anthraquinone alizarin chrysophanol and emodin with good correlation
coefficients (R2 > 0.9995). The accuracy of the method was reported as the recovery in the
range of 75.1-106.8%. However, this method gave satisfactory precision in terms of relative

standard deviation (RSD) value in the range 0.2-2.0% (n=7).
Keywords: Anthraquinone, High performance liquid chromatography, Reversed-phase
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1. ®15LAN
a19nfifilatunnaneass THun Anthraquinone standard (C,;HsO,) 98% 15EM
ACROS Organics™ U’i;‘iLV](ﬁTﬂ‘iﬂ’%ﬁmﬁm Alizarin standard (Cy4HgO,) 98% L3E CARLO
ERBA .Ltd UszinarSaea Chrysophanol  standard (C;5H1004) 99% W&z Emodin  standard
(CysHip0s) 99% UFHEN SIGMA-ALDRICH .Ltd USeinAaN3gaIu3ng uwas Acetonitrile
(CHsCN) 99% n5A HPLC @udinvinansy (A Methanol (CH5OH) Ortho-Phosphoric acid
(HzPO,) Acetic acid (CHzCOOH) Formic acid (HCOOH) wae Hydrochloric acid (HCI) tng@N1u
pIGERR]
2. \dasfiefitiiunisnanas
Lﬂ'%ﬂ\i‘[ﬂ‘imivm‘i’ﬁ\lﬂmL‘lﬂmﬂm‘iﬂuzgﬂ (High performance liquid chromatography:
HPLC) 334 Agilent series 1260 UsziAansuil maassl g4 ZORBAX Eclipse Plus (C18 150x4.6 mm
3.5-Micron) 3% Agilent Technologies ﬂﬁxmﬂﬂ‘m’%ﬁmﬁm Guard Column ‘g'u Hardware kit
(4.6 mm ID x 12.5 mm 4-Pack) U3E% Agilent Technologies UseineanigaLaEni
3. NSLASUNAIDLTINY
fosinafly Taur 5188 Au AnAn NInAELLAY LINAN TIUTIHaInAuT
Fualufies duneifles dmdanesyaol dousesieiitifnu Tiud snea weluingw
wangwW Wanngu Tugu Tundn wEAnszAEULAY WasmEALNIEN suinAHEE R
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4. MINARBDUAINYNFHBIVBIIENT5ILATIEA (Method validation)
4.1 AISNANBUAIMHINNIZLINZAY (Specificity)
AMNSUNITI129928935 i (Flagsidaatneaasuuasd Ao 0.1%v/v
aaln-weanain 1ada : az@lnluinsd Tudnsndan 50: 50 uar a1suIRsgIUNEN
LaN31AA T avden3u tasleaniuea wazd luAniinaudindu 3 ugml amduases
HPLC YB81%3 5 L Sm9nnsva 1 Aadanasawd fimniuenanams 254 nm
4.2 manarauAITNANASIULAZEI9nT53L1ATIEN ( Linearity and range)
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prudndn 0.5 1 2 3 5 7 uar 10 pg/ml wazvinnsiaszilagnisiandinmdes HPLC
1531919 5 pL 8R5In19ma 1 AaRARTHeNT FirnnenaAan 254 nm Aosdiniuas 3 90
43 msneRaUATAIATiaIN15ansI9TALH (Limit of detection : LOD)
LL@:ﬁiﬁﬁﬁqﬂﬁ?zmswﬁﬁaﬂ%mm (Limit of the quantitation : LOQ)
nanasauAn LOD uay LOQ a1wnsnAwanlilaalddnisees shi et al
(2014) simadieyaannniamaseuaHiiudunTuazgIn1TIATIIBINIIHIATE W
syndnspmidindiuiuiuitifa Tnunmsfiensongadansmannsgues Y-nercept Ap
Aposdisdiusingn Annanmasdisdiusngafiansnsansaeiinaef (i (LOD) uazrsngn

FAAT1EA 39BN e lfatinudsein (LOQ) AINaNnIST 1 waraNnIST 2

S
y/X
LOD =3 (—) cevennenee (1
b (1
S
loa = 1o(y—/x) e (2)
b
We Sy =
T Syx = Afeinsnnsg i Farnneyia Linearity
Vi = méffyfyﬁmﬁ\fﬁmnmﬁLmﬁ:ﬁ@%a
i = ANy A HIINENNITENATI (y = ax + ©)
b = ANTUIBNANNITLAUAT

4.4 ANSNANBUAINLNU (Accuracy) Ltmzm’lmﬁm (Precision)

BNANTAYAEHIATZINUDNNT AR Indindii 100 pg/mL §1wam 1.25 5.00
uaz 12.50 mL arnadu taluanUsulsanmsown 5 mL Tuudazean uazUsudag
fvinazanaerdlnuinad Winsu 50 mL azlfiaaudinduwindgu 2.5 10.0 uaz 25.0 pg/ml
(8198A8N1A3INBLAT3W (ATlaNues uardlufiu wisngwisaiuasazans
uRagIuLeaAAtu) wasndegistudman Trannstesastenn 1 nu Taluaansgy
gy thaftniinfiusiuen ihfnatnesnifnasaraneiIREgIuLeuN 1Al I azATTEu
Trslannuea wazdludu udazanudindu 2.5 10.0 waz 25.0 pg/iml Audinduay 1 99m
29987 1 mL (WiazANdNEuingn 7 91) BNEITRTANEHNINES (pH=1) 471473 25 mL
sl ussmugngamgRuuLiagnf 70 °C fiwean 30 wiit arnfuinuansasdog

N92ANENTBNUBS 1 ldanadunan auam 25 mL &R SN IHeananNauui 1R
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1%

]
favinazaneozdlnlulngd 4 mL sinlU sonicate  audnesvfiinayAifuainnanazans
890 ANt lazaAUSuUBHATHIR 5 mL wiaUSuUSHRs i RsLsesarinarans
a8 launsd nem9diag Syringe filter nylon 211A 0.22 pm x 13 mm 1&29@ Vial u&asin (U
ARszidaeaEes HPLC wiAtANusiuuazaInsfiss vlaenisiadinmdes HPLC way
¥N19TIATIALAENNTATUINISBEREANINAUAN (% Recovery) ‘H@ﬂﬂ’ﬁﬂﬂ@]‘éﬂﬁuﬁlﬁﬂ
Arsdindi 0.5 2.0 uaz 5.0 pg/ml WeufulBuaasfiiassiliuas Araaudeaium
HAATZIUENTS (% RSD) THannnisvintanaaes 7 41
5. ANSLASHNAIDLTSUAZNANISILATIERADENY

AN9AATITINIUTHIULEUNTIAT IUU BLAEEH (ATlanues wazdlufn
sty dnuatudes dunewdes dminmasysel foun 8 daatne Taud s1nee el
fngu Tugu wangu wWaangu Tudmén wlanszideuuns wazwdaunsdn Tnesi
FadnfswisiiunaziBaaudannds 1 nin Talurangunssuin 25 mL Fsa1sazans
VDA (PH=1) 971491 25 mL WEenwdudaTlanspad inlUlETussprunnamgiuuy
et 70 °C iluwaan 30 Wil arnwinansssdaenszatensaaives 1 Mdeanfunas
211A 25 mL udi ilssmemnueaaenauuie insinaraneerdlaumnsd 4 mL uds
{1 sonicate @uﬁfmﬁ'wﬁﬁmﬁﬁummﬂ@m:mﬂ@m wldeaUsuLUsning a1m 5 mL
U1 Bunesfnsiinazaeeydlnungd naeediag Syringe fiter nylon 213A 0.22 pm x 13 mm

Tamqm Vial W1 lUgnedmazsidiaenaaas HPLC

NANIFILURTBAUSTLNS
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1. NANISASIINBUAN IS (F2893534As7129 (Validation of the method)

mangaaauAgnisusngt Wunstmssdinelfifianauiulednas

v
a o o

ﬁmﬁqw’?ﬁmﬁgﬂﬁm AATHIANIZENFTNIT0HN [ N19ATN i dae199 3 F9

Feanfiugiasfnun Method validation %qLﬂuﬂ‘s:mumﬁﬁuﬁ’umwgﬂ&mmﬁ%ﬁLmﬁzv?
v o =Y -4 ¢d| o/ dy
THranifmes AesAnuisiadl

1.1 NAATNAIUNILLIINEIIVBIIBAATIER (Specificity)

WNANITANEIAIINGINIZIA12992D9ATALATIZY WaAS (Fa1NTE1I19

Trsun ungnaasuuasd Ao 0.1 %V aal-wWaanedn wde : av3la g (50 : 50) uaz

Tmmemﬁumammzmﬂmmgmmu UANNTIAD LW DLRE1FY (AT IENINER LAY

Bludin (lindin 3 pg/iml) WeAnendnuuasdlignsunawainansaw wnisdasizduen
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(B) Tmm‘l:‘wLmﬁmmm'ﬁmm‘zgﬁmmummﬂuu arALI3UN (ATlENINES LAz

Aludiu Airansdindu 3 ug/mL

INNITANBIAIHTUNILIA1£a9289353LA9129 Wudn Tasunnunsuaes
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4583 9.877 10.655 uaz 22.503 w1t aanansy Waantunsdasnzsiiann 23 wiil
uans I an1TimssA BinuAssunaufiswsaiantumsfigesnisnsada

12 NANENANBUAMNITIIARASILALTINSALATIEN (Linearity and Range)

HANMINARELAHITIMANATIIBIRNITHINTFINULENNIIAG WK BYATIEY
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M157199 1 Nﬂﬂq‘iﬁl‘m@ﬂ’rﬂ‘uﬂQWNT‘gﬁTﬁﬂﬂﬁ’]ﬁQLﬂ‘ﬂZ‘iﬂ

AINISVIANDU ANNTT ) LOD LoQ
HITNINTFIU o o o R Syix
(ug/mL) AIMTHANNUG (ug/mL)  (pg/mL)
waUNIIAR I 0.5-10 y = 109.95x - 6.67 0.9995 7.6811 0.2096  0.6986
DLREITN 0.5-10 y = 52.62x - 4.94 0.9997 2.7113 0.1546 0.5153
Taslanuea 0.5-10 y = 26.01x + 0.24 0.9998 1.4139 0.1631 0.5435
Flamn 0.5-10 y = 14.35x - 1.37 0.9996 1.0584 02213  0.7376

annsRnEmaaraLdndaiananseiaiige wasdndaianmansiadn
BBN04 (LOD UAZ LOQ) 2BNETITHIATIINUEUNTIAT LW 82AT131 [Aslanues uaz
aTudn wudn Téen LOD 057l 0.2096 0.1546 0.1631 uay 0.2213 pg/mL AINFGL UAz
A1 LOQ miii?i 0.6986 0.5153 0.5435 Waz 0.7376 ug/mL ATNAFL

1.4 N@ﬂﬁi%ﬂﬂ’ﬂﬂﬂmuLLS»I'%LL@:WJ'!NLVIIEN (Accuracy and Precision)

HARNHINITNARDLATNUNLLAL ATHITIE189n19AiAsZA Taanam
SpuarnnsAunduNT (% Recovery) uazANesIuNIATgIANTME (% RSD) Tmsntsfis
ANTAZANYNIATIUHAN 4 810 (WUN31AA s pxReEu (alevuas uazdlufn) Ty
sangneludmaniissiumnudindn 0.5 2.0 5.0 pg/mL A1 % Recovery waz % RSD

o 2
PNFITTINN 2

A15797 2 HAN1TALAIIZALAZATAIINENTNLBIANTATANBNIATIN (LBNNIIAD Lum

AYANIEN (AT ENINER UWAYA AW (n=7)

2 2 A . 2 2 A
ATTHLANAURN Splked ATTHLANARNINGIY

FITHINTFIH % RSD % Recovery
. Tusirating (pg/mL) WU (pg/mL)
DLATIEU 0.5 0.3984+0.0064 16 79.7
2.0 1.5015+0.0088 0.8 75.1
5.0 4.1040+0.0069 0.6 82.1
WaUNTIAR I 0.5 0.5338+0.0064 15 106.8
2.0 1.7778+0.0182 1.0 88.9
5.0 4.7072+0.0042 0.4 94.1
Aludn 0.5 0.3816+0.0150 0.8 76.3
2.0 1.7778+0.0182 1.0 88.9
5.0 4.1470+0.0564 1.4 82.9
Taslanwea 0.5 0.4424+0.0029 0.7 88.5
2.0 1.9216+0.0150 0.8 96.1
5.0 4.8957+0.0321 0.7 97.9
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NANITVIARDUAITHLN LA AN 289N199LAT129 Taen191His
FNIRTRIENINTTN (LBUITIPR 11 B RT3 (AT IENINEA WAZD [N TuAae9TUBmMAN
Faiugaunuees sample blonk AiRqnadisdin 05 2.0 5.0 ug/mL THAY % Recovery Tuziag
75.1-106.8 WUI1 % Recovery WAHINWTARIMUA FB 70%-110% WAL % RSD (Hifin 2%
ANHT AOAC (2002) THrvum (3

2. HANTISILASTIEHUSNIMLEUNSIATINE B2 RAY13W (ASITNIHER WS
Aluniu Tudnasrefy
NANTTANEINILUTHILENNTIAT NN BLATI3Y (AT ENINEA WaYE IHAY
o | = a [ | dy @ I3 o I3 dw dy
Tugnasinafy 8 ¥la (Fun 91nNee TWHNEN INARLNIAN INAANTZIFLULAY LuﬂTuﬁlﬂ@u
= & o ' o A ° a
Wasnau Wanaw LLmTuqu WRAIAIDENIATHIINLATN AININT 3 LazAINInUSNID

AINGHUBUNTIAA WNTALATIIA Famansd 3

A151971 3 HANTTIATIZFINBHIL (LBUNTIAA WK BLAE13H TAT1ENIHEE WAZE IHAW)

Tusinasafis 8 #5ia (n=4)

*Rafratg USanousnsfiniase il (ua/qg)
uaunsIAAluE  azdeniu  (Aslaviuea GIHE
N8B 80.56+19.04 7.03+2.75 - 55.12+2.30
Tudwdn 0.84+0.09 - - -
IHEANTHATLLAS - - - -
INAALNIAN - 1.27+0.03 - 2.89+0.24
e luilngu - - 1.63+0.10 -
waengu - - - -
WARAN - - 1.42£0.13 -
Tugu - - _ -

e - nnedls a9 Ny
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a1nN19AnEIIUENIMngua1Tuauna1 At lu Tnefleuduansninsgu
4 win Ysznoufiag a13ueunINAtlue 8198289731 @19 0A3lanues LaraN9E LnAw
a IV P A S < o < g &
Arssilusangne 8 9fin un 51nee [WImAN wWRAuNdn WwianszRzuas Weluin
= < ' = « o o a
g wWasngu wingu uazlugu wudn ssuewmsedluniivaandnimuluainas Taed
USHnmansuauns1Adiun 8289131 uayd luAu aguiniiga winfdu 80.56+19.04
7.03+2.75 WY 55.12+0.00 ug/g AMNAFU TIAINT AD INAALNNAN HUSNNuezAwEu
uaz8 luAungfl 1.27+0.03 uaz 2.89+0.00 pglg auaiy dmdulusaadragu (Hudedan
' a ¢ A & = @ ' &
fineq TNz fe aluingw Wasngu wiaguw uazlugu wudn daluinguuay
wanguiUsInlaslowmeasti 1.6340.00 uay 1.42+0.03 ug/g AaAU dauidengu
wazlugulinuiialulasanInsunsufinseiuansninsginiidinsiesd adaelsfinau
Ryuneriefi linuRpaseiuansuinsgmivinnisnsasdn anaflansadgfidesngtungs
weunsed luwrilaauiifignsiiuenszuny Fesenndesiusneanuniswuans Rhein iy
ansvanfinutuilngu (Sakulponich & Gritsanapan, 2009) uaz# Rhein 0.0993% wiw Tugw
. ° v Y & a a A
(Chewchinda et al., 2014) dm3uludndnfiuannnuenunanadluuegfl 0.84+0.09 pg/g
dausnagnafiman Hnuasueunsailun azdondu Taslonues uardlufin daln
o ' a ! a A o a ¢ o v @ %
FoRE19INUNGHEITUDNNIIAR IuuTin19Atassiannsain iiduenszune T
mMaSuieulinisueunanad e ansdiseiifeadssliviueesueunsni i
971n5NYB8gY 7 103.2+4.8 mglg (Temiyaputra et dl., 2008) ot andnR (2542) WulBEned
1a9UpINT AR uanilngn uasTuaminedi 0.6 uay 0.12 ¢/100 g B FrNnaUBUNT AR I

fRnEASIRANasNd191n9NATEFINANn adelaRnNeATeilE ¥ naTa HPLC
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