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Simultaneous Quantification Analysis of Multi-components on Erycibae Caulis by HPLC

Hye Jin Jeon, Ting Liu and Wan Kyunn Whang”
College of Pharmacy, Chung-Ang University, Seoul 156-756, Koera

Abstract — In this study, we developed and validated the HPLC method using the isolated components from Erycibae cau-
lis. Their structures were elucidated by spectroscopic methods including UV, 'H-NMR, **C-NMR, FAB-Mass and ESI-Mass
as Compound 1 (crypto-chlorogenic acid), Compound 2 (scopolin), Compound 3 (neochlorogenic acid) and Compound 4 (3,4-
di-O-caffeoylquinic acid). Major three compounds and scopoletin were decided as representative components of Erycibae
caulis. We established HPLC analytical method by using the representative components and 20 commercial samples which
were collected considering to various cultivated area. The HPLC fingerprinting was successfully achieved with an AKZO
NOBEL Kromasil 100-5C18 column. The mobile phase consisted of 0.5% acetic acid in water (A) and methanol (B) using
gradient method of 85(A) to 50(A) for 35min. The fingerprints of chromatograms were recorded at an optimized wavelength
of 330 nm. This developed analytical method was validated with specificity, selectivity, accuracy and precision. And it is sug-
gested that scopolin, scopoletin, neochlorogenic acid, 3,4-di-O-caffeoylquinic acid were more than 0.162%, 0.133%, 0.057%,
0.044%, respectively. In addition, principal component analysis (PCA) was performed on the analytical data of 20 different
Erycibae caulis samples in order to classify samples collected from different regions. We hope that this assay can be readily

utilized as quality control method for Erycibae caulis.

Keywords [ Erycibae caulis, Erycibe obtusifolia, components, Convolvulaceae, crypto-chlorogenic acid, scopolin, neochlo-
rogenic acid, 3,4-di-O-caffeoylquinic acid, scopoletin , HPLC, PCA

35 Erycibe obtusifolia Bentham- ™| Z23}+(Convolvulaceae)
o] W AEEA 2715 ASAEEIRE), AFAEH 1)
5 &5°] Al FHEIR, HRIETFRYAR), 5 58 XEA
7 ARSI wak 9%, Waxd, F5G), A8, 2507
A 592 Age] mizleko 2 F3tollx e o]go] g5
HAAAlel oF 6650] Fxsh F= ool A e APk
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Table I - Species of the genus of Erycibe in China

kA el A
RIS Erycibe obtusifolia Benth. 4 FE, WA, 9
TR LS (S0 1A Erycibe myriantha Merr. T FE 3 e
B ) L [N Erycibe glaucescens Wall. Fo e
AR BE Ot TALE) Erycibe schmidtii Craib FTH S SET, BA AT, T
QAL (R TAHE) Erycibe elliptilimba Merr. et Chun == A S
mARE ('E;E'TQ@) Erycibe hainanensis Merrill = W, &g
2 AATE G T A Erycibe oligantha Merr. et Chun T FE, g
A TS WTZ\%) Erycibe henryi Prain O ks
LR AN G AR Erycibe ferruginea C. Y. Wu = 9
QAR TEFHILTAKE) Erycibe sinii How = FA
FAE TS 1A Erycibe subspicata Wall. ex G. Don Zo S UR ]
M2 o g 41g, 209 g& AUt 1 T & Ao ethyl acetates 7151
et yhE sl Eroﬂ@mﬂow w23lo] ethyl acetate 57}
AsixyE E5S 2T F o1F Y 531 ethyl acetate 9~ 31g
i A3lol| AREst W25 (Enycibe obtusifolia Benth.)&- 5= & AIUTE tAHE EFEE] 4718 FHOE e §, of
T osie gdugelA oste] AEstd 7S 3 Scheme 12] W o 5o F 4719] compoundE
T 2 gl AkgsIglom FellA fesElE Al A & = 283tk (Scheme 1).
oA 208(E = fred)s Taske] Sdidta oAkl A=
stadelld 7]dell st A=8t4] e A% § ARgSklt Rl 22| { 7= Eol

7P L Aok

2 Ay ARgsE 7]7]2+= UVVIS spectrophotometer
(Optizen 21200V, Korea), FAB-MS(VG 70-VSEQ, England,
Source-ionized by 35 keVCs+ ion beam, Matrix-glycerol),
'H-NMR spectrometer(Varian Gemini 2000, 600 MHz, US.A),
BC-NMR spectrometer(Varian Gemini 2000, 125 MHz, US.A.)
52 ARSI T B8 717 W Ajeko 7= TLC(Kieselgel 60
Fys4, Merck, Germany), Diaion-HP 20(Nippon Rensui Co.,
Japan), Sephadex-LH 20(25~100 um, Parmacia, Sweden),
MCI gel CHP20P(75~150 um, Mitsubishi, Japan) 5= AR}
Ak 492 $18F HPLC w20731]i= Waters 600, Waters 2489
detector, Waters 717 plus Autoampler?} Column< AKZO
NOBEL. KR-100-5C18(4.6x250 mm, 5 um), Filter= Whatman
PVDF syringe filter 13 mm 0.45 uM=- AFE3190) 55 W &
%o A% methanol, ethanol, chloroform, ethyl acetate,
butanol®] A]°FS- Samchun pure chemical(Korea) #|¥&-& A

3 keoll methanole 7}8}o] AF&ollA 2527t 33] 3
23} T} 719} eEalo] A dlojomn
(340 905 7ol &¥ A7l & chloroform, ethyl acetate,
butanol <=0 % A& WREFE - FZw7|oA FHslo] 7}

Z} chloroform, ethyl acetate, butanol, water %% 34g, 31g,

===

©] methanol FEE&
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Compound 1-(+) ESI-MS(n/kz): 356[M]*, 'H-NMR:
DMSO-dg, dppm: 7.48(1H, d, J=16.2 Hz, H-7), 7.03(1H, d,
J=18Hz, H-2), 6.98(1H, dd, /=18, 2.4 Hz, H-6), 6.75(1H,
d, J=8.4Hz, H-5), 625(1H, d, J=15.6 Hz, H-8'), 4.65(1H,
dd, J=2.4, 3Hz, H-4), 4.08(1H, br S, H-3), 3.98(1H, dd, /=
84 Hz, H-5), 1.98(1H, d, /=102 Hz, H-2), 1.92(1H, d, J=
108 Hz, H-6), 1.84(1H, d, /=84 Hz, H-2), 1.82(1H, d, J=
7.8 Hz, H-6), *C-NMR: DMSO-d;, Sppm.

Compound 2 —(+) FAB-MS(mw/z): 355[M+H]", 'H-NMR:
DMSO-dg, Sppm: 7.94(1H, d, /=9 Hz, H-4), 7.27(1H, s, H-5),
7.14(1H, s, H-8), 6.30(1H, d, J=9.6 Hz, H-3), 5.07(1H, d, J=
72 Hz, H-1), 3.803H, s, OMe), 3.68(1H, d, /=10.2, H-5),
343@2H, m, H-2, 3), 3.28(1H, m, H-6), 3.15(1H, m, H-6),
BC-NMR: DMSO-d;, Sppm.

Compound 3 — (+) ESI-MS@m/z): 356[M]*, 'H-NMR: DMSO-
ds, dppm: 742(1H, d, J=162 Hz, H-7), 7.04(1H, d, J=1.8 Hz,
H-2), 6.991H, dd, J=2.4, 1.8 Hz, H-6), 6.77(1H, d, J=7.8
Hz, H-5), 6.16(1H, d, /=15.6 Hz, H-8'), 5.08(1H, dd, /=18.6,
4.2 Hz, H-5), 3.93(1H, br S, H-3), 3.57(1H, d, /=6 Hz, H-4),
2.02(2H, m, H-2 and H-6), 1.95(1H, dd, /=3, 4.2 Hz, H-6),
1.79(1H, dd, /=72, 7.8 Hz, H-2), *C-NMR: DMSO-d,, Sppm.

Compound 4-(+) ESI-MS(m/fz): 520M]*, 'H-NMR:
DMSO-dg, Sppm: 7.46(2H, dd, J=15.6 Hz, H-7, 7"), 7.03(2H,
dd, /=1.8, 24 Hz, H-2, 2"), 6.96(2H, dd, /=2.4, 1.8 Hz, H-6,
6"), 6.742H, dd, J=6.4, 42 Hz, H-5, 5"), 6222H, dd, J=
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Erycibae Caulis(3 kg)

Methanol Ex.(340 g)

Suspended with H,0
Partitioned with chloroform, ethyl
acetate, butanol, Water

Extracted with MeOH
Concentrated in vacuum

Chloroform Ethyl acetate Butanol Water
Fr.(34 g) Fr.(31g) Fr.(41g) Fr.(209g)
Diaion Diaion
0—-100% MeOH 0—-100% MeOH

Water Fr. Methanol Fr. Water Fr. Methanol Fr.
Sephadex LH—-20 Sephadex LH—20
30—70% MeOH 30—-70% MeOH
I I Fr.3
Fr.2
Fr.6 Fr.9
Compound 2 MCI
MCI MCI 30% MeOH
40% MeOH 50% MeOH Fr.3
Fr.2 Fr.2 Compound 1
Compound 3 Compound 4

Scheme 1 - Extraction and isolation of the Compounds 1~4 from Erycibae Caulis.

162 Hz, H-8, 8"), 543(1H, dt, /=18.6, 4.2Hz, H-3), 4.93
(1H, dd, /=3 Hz, H-4), 4.09(1H, dd, /=6 Hz, H-5), 1.95~
2.17(4H, m, H-2 and H-6), ®*C-NMR: DMSO-d;, Sppm.

HPLC ®x2| u 9 77|12

SAMPLE & - & A3 ARgE 35 T 20800%2
FoolM FETOE BT e AE FHste] AARE ARE
3}ITH(Table IN).

Morol ZM=N| - X355 WA Fte] 508 AZ
% ¥ 05gS 93] Do} methanol 10 miE E1 6077+ 5
3} %3+ ke o3} 3}, Membrane filter(0.45 um)@ o] S
ojistal o]F 10 wE FHstel 7+ N ow ARGt

EEMoto| =X - ¥ 5olA ¥l compound 2, 3, 42
scopoletin® 1 mg H&sHA #5}] methanol 1 miE 713t & ¢
APEE 3|Asto] ARgSISITE

HPLC 2M%=271 - Column> AKZO NOBEL Kromasil 100-
5C15(4.6%250 mm, 5 um)& ARSI, 015 S == methanol

Table II - Sample list for experiments of Erycibe obtusifolia Bentham

No. Origin Purchased place
1 Erycibe obtusifolia Bentham. Guangxi, China
2 Erycibe obtusifolia Bentham. Guangxi, China
3 Erycibe obtusifolia Bentham. Guangxi, China
4 Erycibe obtusifolia Bentham. Guangxi, China
5 Erycibe obtusifolia Bentham. Guangxi, China
6 Erycibe obtusifolia Bentham. Guangxi, China
7 Erycibe obtusifolia Bentham. Guangdong, China
8 Erycibe obtusifolia Bentham. Guangdong, China
9 Erycibe obtusifolia Bentham. Guangdong, China
10 Erycibe obtusifolia Bentham. Guangdong, China
11 Erycibe obtusifolia Bentham. Hunan, China
12 Erycibe obtusifolia Bentham. Hunan, China
13 Erycibe obtusifolia Bentham. Hunan, China
14 Erycibe obtusifolia Bentham. Hunan, China
15 Erycibe obtusifolia Bentham. Hunan, China
16 Erycibe obtusifolia Bentham. Hunan, China
17 Erycibe obtusifolia Bentham. Hubei, China
18 Erycibe obtusifolia Bentham. Hubei, China
19 Erycibe obtusifolia Bentham. Hubei, China
20 Erycibe obtusifolia Bentham. Hubei, China

J. Pharm. Soc. Korea
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3} 0.5% acetic acids 15:85 — 50:502] H]-&=Z Al&5ke] 35
W7 SuinlES WIshAA ARSI oM, 1.0 mi/min®] 5
48 UV 330 nmol|] 74313}

HPLCE o|&8 MY ZZ(validation) — g 354
gk 3 7H4 FAES A 3EE stoj HPLC-UVE ©]8-3 o} 4
FAEAEES A oo tiske] ICH(International
Conference on Harmonization)’[o|=2j01S 702 A 7
T2 AABITE 247 w50 BFEdE vH SAste] e
(specificity), 241/d (linearity), %371 (LOQ), &S (LOD),
J 2 (accuracy) 2 402 (precision)' & S 3ko] #A17] )
EldE ASsIsit

71 5o/ (specificity)

FERAEA | tfale] Eol)Fo]|1 2AEAS 7K
317] 913l compound 2, 3, 4 ¥ scopoleting &
peak’} EHsHA| HejEo] Yep = Ao Solds

L A é(hneanty)

1~200 ug/m/®] 552 compound 2, 3, 4 2! scopoletin®] 3%
THE A 7L7L«] BES SR S ol83te] 33
T3kl o] F o] gato] HARAE ZJsIglon Ao
v

Fafo] 42

O_L F-lE
r-1u: AC)

e A2 9] AAA |9 (correlation coefficient)S -

LOD = 3.3 * ¢/S®?
LOQ = 10 * ¢/S®?
(o: yEH S EFHAL, S: A3k 7]

n}[o

71€7] S&= HAWEEAS] Ao sty
HxHoy= AZFeA Yol e AW as 23k AAE At
g3lo] BoldQl HgFMe At & y Ao uFHAE 2T
WA} o=A] o33l

2} &4 (accuracy)

U552 compound 2, 3, 4 W scopoletin®] ¥FS A
slo] Z7e] AES SRy AE o] 8ato] 33] T4l
o]} 7151_—8_ ! ‘ﬂiﬁ A 0}01 HPLC E’-EU}EZ%WW A 34
FFAIHRSD%)E 2l

vh) A ( pre(1131on)

(1) "5 (repeatability)

Al %2 100%°] s|Esh= =2 compound 2, 3, 4 X
scopoletin®] FFNE FAGl] EAH A 2L 33] Wi
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Aot old M AE T HAHRSD%)E E21 5F
2) A AU (intermediate precision)

e AR 22 2] BENs A £ 33 %5k
A Y S SAgsision S5t duE v Wan|e

=14
AN EFEBAHRSDS)E ERISHATE
< | )
22lo| 27| 9 =X
Scheme 19} #Fo] #&3 & FAHES &8k Wateret

butanol ¥4 compound 55 Ful3lo] ZE7|7]154AS 9]
g slol =H3T}.

Compound 1 - Compound 1= F2 A7 S 2 A silica gel
TLColl Al chloroform : methanol : water=25:16: 4% 7| &
UV lamp(254 nm)°llA] HIF=G1S W Rf 0.43 Lol vk vk
Aoz vehdt} ESI-MS spectruml| 4 m/z 356014 M* 2
molecular ion peakZ ¥ g 4= ok

'H.NMR spectrum®| 4] §7.03(1H, d, /=1.8 Hz, H-2'), 86.98
(1H, dd, J=1.8, 2.4 Hz, H-6)¥} 86.75(1H, d, /=8.4 Hz, H-5)
= ABX X2 UERt FAlol 87.48(1H, d, J=16.2 Hz, H-7)
¥} §6.25(1H, d, J=15.6 Hz, H-8) 7] AB %= Ye Y7t
Compound 1914 &4t caffeoyl 325 E1e 4= A3

= 1H-NMR spectrumel~] §4.65(1H, dd, J=2.4, 3 Hz, H-
4), 54.08(1H, br S, H-3)¥} 83.98(1H, dd, /=8.4 Hz, H-5) 1&]
1l 51.98(1H, d, /=10.2 Hz, H-2), §1.92(1H, d, /=10.8 Hz, H-
6)2} 81.84(1H, d, J=8.4 Hz, H-2), §1.82(1H, d, /=7.8 Hz, H-
6)5-5-2 quinic acid’} YERG 'H-NMRE 18 5= 9t

olare]l Awsl S wmate] B o] compoundE
(1R,3S,4R,5S)-4-((E)-3-(3,4-dihydroxyphenyl)acryloyloxy)-1,3,5-
trihydroxycyclohexanecarboxylic acid <, crypto-chlorogenic
acid(C gH, 0% 291 5431500

Compound 2 — Compound 2= 22| A% 0 2 A silica gel
TLCIA chloroform : methanol : water=90:20:2 27 &
lamp(365 nm)el| A HIFS1S wl Rf 0.30 F-of|A] wieha) H&@ °
2 vehdt}. Positive FAB-MS spectrum®l| Al m/z 35501 41
M+H®] molecular ion peakZ ¥z a5t}

"H-NMRell A4 §7.94(1H, d, /=9 Hz, H-4), 86.30(1H, d, /=
9.6 Hz, H-3), = 27 W3k A& §7.27(1H, s, H-5)%} §7.14
(1H, s, H-8) singlet #e| % vtebdth. 85.03(1H, d, J=7.2 Hz,
H-1ellM= 33t 3kl °4€% A Al57F YRl H-89

2571 GHA ezt e H-7 9110l ®akska) ddw As
gllgt 4= Qi

ol4te] Axtel £33 vlwato] 31 o] compoundZ (B-D-
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glucopyranosoyloxy)-6-methoxy-2H-1-benzopyran-2-one
scopolin® & el A&t}

Compound 3 — Compound 3 20| B8 AXO 2 gilica
gel TLC®|A chloroform : methanol : water=6:4:1 A7 ¥
UV lamp(254 nm)Z HI5=31S W] Rf 0.31 $IX|oflA] e vk
o2 veldrl. ESIMS spectrumol A m/z 356014 MT2
molecular ion peaks ¥ g 4= Atk

'H-NMR spectrum® A §7.04(1H, d, /=1.8 Hz, H-2"), §6.99
(1H, dd, /=18, 2.4 Hz, H-6)3} 86.77(1H, d, /=8.4 Hz, H-5)
© ABX Tx2E YERd sAlel §7.42(1H, d, /=162 Hz, H-7)
3} 86.16(1H, d, /=15.6 Hz, H-8) 7°| AB +%& L}eR L7}
Compound 3914 48t caffeoyl 35 E18 4= A3

== 1H-NMR spectrumel| A §5.08(1H, dd, /=18.6, 4.2 Hz,
H-5), 83.93(1H, br S, H-3)3} 83.57(1H, d, /=6 Hz, H-4) 1]
1! §2.02(2H, m, H-2 and H-6)¥} §1.95(1H, dd, /=3, 4.2 Hz,
H-6), 81.79(1H, dd, J=7.2, 7.8 Hz, H-2) &
LRt 'TH-NMR=Z gelgh &= gI9ic).

opde] Anjel F1S ulwslod ¥ o] compoundS(1R,3S,4R,55)-
5-((E)-3-(3,4-dihydroxyphenyl)acryloyloxy)-1,3,4-trihydroxy-

quinic acid”}

cyclohexanecarboxylic acid <, neochlorogenic acid(C,4H;304)
2 3Rl FsI3icth

Compound 4 — Compound 4= #¥°] 588 A O F silica
gel TLCI A chloroform : methanol : water=6:4:1 7] %
UV lamp(254 nm)= B30 ] Rf 0.31 1A[elA] gk v

HO,

0\\“"

OH

OH

neochlorogenic acid

Fig. 1 - Structure of compounds 1~4.

o7 yepdt}, ESI-MS spectrum©l| A m/z 520014 M*2
molecular ion peakS ¥ 5= AT

"H-NMR spectrumell# 87.03(2H, dd, /=18, 2.4 Hz, H-2,
2", 86.96(2H, dd, /=24, 1.8Hz, H-6, 6"} §6.74(2H, dd,
J=64, 42 Hz, H-5, 5" 271l ABX 7%= UeRt SAlol| §7.46
(2H, dd, /=15.6 Hz, H-7', 7"} 86.22(2H, dd, /=16.2 Hz, H-
8, 8"zo] 271 AB T-%= Y7} Compound 404 &A1t
27) caffeoyl 725 ERIT 4= AT

T+ 'H-NMR spectrumell A 85.43(1H, dt, J=18.6, 4.2 Hz,
H-3), 84.93(1H, dd, /=3 Hz, H-4)¥} §4.09(1H, dd, /=6 Hz,
H-5) 1¢]31 §1.95~2.17(4H, m, H-2 and H-6) F#2
acid’} UERt TH-NMRZ 218 4= 3Iglth,

ool Awe} #&-S nlwate],” o] compoundE 3,4-di-O-
caffeoylquinic acid= 21 57331 th(Fig. 1).

AEF NN FARLE FEsto] SAIEA 7Hed 3719
compound 2, 3, 42} scopolin®] 7}r3l £ scopoleting
EFEZE o] HPLCE St F335 w49 /e 2 &=

BB AN,

quinic

HPLCE 0|85t 24 ZZ(validation)

E0|M (Specificity) — Compound 2, 3, 4¢} scopoleting ©|=
A] mEE A7k 242} compound 27} ©F 15.5 min, compound
39] ¢k 14.2 min, compound 47} 2F 24 min, scopoletin®] <F

30.6 min°l] "g2skA e Ho] UEhhs S gl & 5 33l

G
9]
-
O O OKOAOH
O vy
L “OH
OH
scopolin

T TRy

-~

HO =

o )
' _..w"’T'N\/ R |

L

o NG
i
3, 4—di—O—caffeoylquinic acid

OH
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0404
0ss 2 3
040
0359 4
0204
1
0354
0204
0154
o] 1. neochlorogenic acid
2. scopolin
065 3. 34,-di-0-
J t t_ caffeoylquinic acid
o : 4, scopoletin

T T T T T T T T T T T u
000 an a0 (1] 800 MO0 1200 1400 1600 1B M 200 N0 B0 B0 N0 RO W

Fig. 2 - HPLC chromatogram of standards.
tHFig. 2). HESHI(LOD) ¥ MESHA(LOQ) — AE3sHAI 2 AFsAl=
ZMM (Linearity) — Compound 2, 3, 49} scopoletin 2] %5 EFEARRL AL 71870l EAshe o, UM AEst
N 1~200 pg/mie] WlolA a7b4) QR B AR e Aol gste] Asilon Table IVt o] HERASIT.
F7}F 0.999 oo ot 2x14d-S JeERATh(Fig. 3, Table &M (accuracy) — ¥ AP o] AFA)S FRIE| 9
). 3ol 37 el hsjo] 3 Nl Aslskglon], 3 Frs
A) 6000000 B) 3500000
y = 27902x - 66232/’ y = 16377x - 30082 *
3000000
5000000 R? = 0.9995 Rz = 0.9996
4000000 2500000

2000000
3000000 /
/ 1500000
2000000
/ 1000000
1000000 /

500000
0 T T T T ) 0 : : ‘ ‘
0 100130 200 230 50 100 150 200 250
-1000000 -500000
C) 7000000 D) 7000000
s000000Y |~ 32268x- 64123 ¥ 6000000 y = 30718x- 71249 4
R? — 0.9996 R? = 0.9995
5000000 5000000
4000000 4000000

3000000 3000000 /
2000000 / 2000000 /
1000000

1000000
0 T T 1 0 T T T T 1
D 100 200 300 [0 50 100 150 200 250
-1000000 -1000000

Fig. 3 — Calibration curve of standards. A) scopolin B) neochlorogenic acid C) 3, 4-di-O-caffeoylquinic acid D) scopoletin.
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Table III — Calibration graphs and linear ranges

Tl Aol wiet Tl gt ks wladk Hea T

Linear Comrelation  2Fth 1 €2 compound 2°] 95.32~102.99%, compound 3
Standard range Slope Intercept i = = .
(ug/mi) coefficient < 95.77~102.71%, compound 4+ 94.39~103.59%, scopoletin
Scopolin 1~200 27902 -66232 0.9995 2 94.50~108.60%2] FEIS HERISITE. o] S8l A
Neochlorogenic acid 1~200 16377 -30082  0.9996 o] A2 SRESitk(Table V).
3, 4-di-O-caffeoylquinic acid 1~200 32268 -64123 0.9996 .. _ N
Scopoletin 1-200 30718 71249 0.9995 Y2 Y(precision) — 517l w4 W] NS RIS
St 22 Fxel dlste] 39 REEAES sigler, AdaA )
S RIS flste] At 55 WA = v Alsel o
Table IV - LOD and LOQ of compounds o] MHEAE BHoiT).
Standard LOD (ug/ml)) LOQ (ug/mi) © WA (repeatability)
Scopolin 3.82 11.57 b AR WA o] AL 7 ARy Aulel =
Neochlorogenic acid 3.38 10.24 7 7dee) A Amle] BEAARE 2 Al w2 et
3, 4-di-O-caffeoylquinic acid 4.65 14.08 o E L v ME-S(%)E A T8+ 2™ compound 2+
Scopoletin 1.19 3.62 0.43%2] S YJERNAL compound 32 0.65%, compound
4= 0.53%, scopoletine 0.82%2] WH3/3-S- LJERHITH Table VI).
Table V — Accuracy of compounds @ A2 A4 (repeatability)
Fortified  Observed 73t A7E 9 3A8]2 Al EsalxbZA UERygle
Standard conc conc Recovery RSD . o
20 1906+020 9532 310 L SOEE OIS Sate] 2R QRS Snsiiith(Table
Scopolin 50  51.19+0.43 102.99 043 VID
100 99.45+0.18 99.45 141
20 19.15x0.082 95.77  1.66 Si2| 5| HMHe E51 M=o sk oL |E{&l
Neochlorogenic acid 50 5136016 10271 065 e s e BaSel M SUEE i
100 99.5+0.05 995  1.05 Az A8 20709 AEE ASE S-S o 8stko
. . 18.88+0.15 9439 150  HPLC 3% RUER-S AASISITHEFE. 4, Table VIID).
3, él—dl-O-CaffeOquumlC 50 51.79+0.32 103.59 0.53 HPLCE o] 83 RUEE Aa}, AT5e 543t A2 o)
at 100 90382000 9933 101 OA}_T . O“;oﬂo‘; o cooT Tl 52‘; 20;6;7
S o|el-2- o, H 2 25+0.! ,
20 2172034 10860 2.07 T e e o v I Seopon i
Scopoletin 50 47.95+0.49 9450 0.82 scopoletin 0.2%+0.068%, neochlorogenic acid 0.102+0.062%,
100 101.03+0.21 101.03  1.68 3,4-di-O-caffeoylquinic acid 0.073+0.042%% &3+ U= A
Table VI - Repeatability of analytical results
Conc. Peak area (mV" sce)
(ug/mi) Scopolin Neochlorogenic acid 3, 4-di-O-caffeoylquinic acid Scopoletin
1 1382244 764498 1548492 1447469
50 2 1385271 769022 1550415 1456070
3 1393926 774498 1563674 1471080
Mean 1387080 769339.3 1554194 1458206
SD 5950.995 5007.547 8266.319 11949.59
RSD (%) 0.43 0.65 0.53 0.82

Table VII - Intermediate precision of analytical results

Peak area (mV' sce)

Conc.

(ng/mi) Scopolin Neochlorogenic acid 3, 4-di-O-caffeoylquinic acid Scopoletin
1 1393726 774498 1556405 1471080
50 2 1325644 772531 1523456 1452468
3 1385949 755137 1513151 1444526
Mean 1368440 767388.7 1531004 1456025
SD 37265.56 10655.74 22593.28 13629.61

RSD (%) 2.72 1.39 1.48 0.94
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Fig. 4 — HPLC chromatograms of Erycibe obtusifolia Bentham.

Table VIII - Contents from Erycibe obtusifolia Bentham. (%)

. Neochlorogenic 3, 4-di-0- .
No. Scopolin acid caffeoy!qulnlc Scopoletin
acid
1 0.173 0.064 0.107 0.138
2 0.173 0.066 0.107 0.140
3 0.188 0.070 0.109 0.152
4 0.205 0.075 0.115 0.164
5 0.162 0.064 0.104 0.133
6 0.186 0.072 0.113 0.152
7 0.222 0.060 0.068 0.157
8 0.216 0.057 0.071 0.150
9 0.272 0.072 0.083 0.186
10 0.263 0.070 0.086 0.179
11 0.307 0.137 0.051 0.239
12 0.293 0.133 0.050 0.226
13 0.301 0.134 0.050 0.234
14 0.320 0.100 0.053 0.251
15 0.346 0.156 0.058 0.268
16 0.317 0.141 0.053 0.249
17 0.309 0.147 0.048 0.249
18 0.294 0.146 0.046 0.237
19 0.334 0.164 0.052 0.266
20 0.277 0.121 0.044 0.218
Mean 0.258 0.103 0.073 0.199
SD 0.061 0.039 0.027 0.048
RSD (%) 23.6 37.86 36.99 2412

S ge1gk 5= TH(Table VIID).

PCAE 0|88 Z&EY

HPLC/UVE ©]§3t giioflx] Ja5e] A xEd 5714
£ 23S 9ass xele] T 1070 930] WAE W
& 3to] 4] A (cluster analysis)¥} F4% 2] (principal
component analysis)°l|l Z-8-3t0] Fe1RAS 3} Y 14
3} F=AF A= Kovach Computery ServicesAF2] Multi-
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Fig. 5 — Cluster analysis graph of 20 Erycibe obtusifolia samples.
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Fig. 6 — Principal component analysis 2D-plotting of 20 Erycibe
obtusifolia samples.
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