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# Thermo Scientific™ Hypersil GOLD Dim, j73h48 % P BE-0.1% # 85 K 7 i (B 2R BE) , 4l ok % 2 278 nm, ik % 1.0 mL/min, 4
BA30C,HHETAHI0uL, SR EATFH HEE JLE LR AEE R E A 4 0.126 2~1.262 0 ug(r=0.999 9) .
0.036 2~0.362 0 pg(r=0.999 9) .0.177 9~1.779 4 ug(+=0.999 8) ; £ F ML #| % 25.4.28.2.62.5 ng, #M &5 #| 4 6.2.3.6.11.8 ng;
M E L RN E M SR X 3 09 RSD 3 /N T 3% s AR E F 4 5 4 94.64% ~102.71% (RSD=2.74% ,n=9) .95.35% ~
102.49% (RSD=2.44% ,n=9) .93.65% ~103.66% (RSD=3.27% ,n=9), 4% MF LR B T7, AKX L P E LTI A HRETE
B, AR ER DR RRARZK TS KARKRESART ARTPILEEZLTES, EARS>E TR DMK RA AKX
F>KABKRFI>HKR KT &b AF kR TE T A, TR TR RS 3HF R B K FOH & PR -F ik AR s A L5
FhEE,

KEER KRR S R TR AR R LS F s O A R Gk Al e

Simultaneous Determination of Gallic Acid, Cinnamic Acid and Catechin in 3 Processed Products of
Rheum officinale by RP-HPLC

WEI Jiangcun'?, XIE Zhen’, YANG Zhengteng’, MA Jiabao’, QIN Zujie', WANG Chenglong',HUANG Dongmei',
ZHU Wenrun', CHEN Shengbin’, HAN Qian’(1. Zhuangyao Pharmaceutical Research and Development Center,
Guangxi International Zhuang Medical Hospital, Nanning 530201, China; 2. School of Pharmacy, Guangxi
University of TCM, Nanning 530200, China; 3. Dept. of Pharmacy, the First Affiliated Hospital of Guangxi
University of TCM, Nanning 530023, China; 4. School of Pharmacy, Sun Yat-sen University, Guangzhou
510275, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of gallic acid, cinnamic acid and catechin in 3
processed products of Rheum officinale. METHODS: RP-HPLC method was established. The determination was performed on
Thermo Scientific™ Hypersil GOLD Dim column with mobile phase consisted of methanol-0.1% phosphoric acid solution (gradient
elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 278 nm, and the column temperature was 30 °C. The
sample size was 10 pL. RESULTS: The linear range of gallic acid, cinnamic acid and catechin were 0.126 2-1.262 0 ug(»=0.999 9),
0.036 2-0.362 0 pg(=0.999 9) and 0.177 9-1.779 4 pg(#=0.999 8), respectively. Quantitative limits were 25.4, 28.2, 62.5 ng,
and detection limits were 6.2, 3.6, 11.8 ng, respectively. RSDs of precision, stability, repeatability and durability tests were all
less than 3% . The recoveries ranged from 94.64% -102.71% (RSD=2.74% , n=9), 95.35% -102.49% (RSD=2.44% , n=9) ,
93.56% -103.66% (RSD=3.27% , n=9). The determination results showed that the contents of gallic acid and cinnamic acid in
prepared R. officinale were higher, and the order of both were prepared R. officinale>steamed R. officinale>raw R. officinale. The
content of catechin in raw R. officinale was higher, and the order of it was raw R. officinale> steamed R. officinale>prepared R.
officinale. CONCLUSIONS: The method is sensitive, reliable
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and reproducible. It can be used to determine the contents of
gallic acid, cinnamic acid and catechins in 3 processed
products of R. officinale simultaneously.
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PR LA K 45 S FP A 2 A, e U St
KB (Rheum palmatum L.) | JH I 5 K (R tanguticum
Maxim. ex Balf.) 2l 2 I K ¥ (R. officinale Baill.) i) T J
HRFIAR ZE A Sy 245 FR A B 0SSR 28 2015 4F iR [ 2 L)
(—#B)UH KEFECHIfe AR FL 2 ) rh B 1] Sy iy, (A
A HE YA AL, nT RSN B ki R
fifE Z AL W R AR R S AR R B ORI SR
B TR FR BT ARV 1A Loy 25 R0k RE
PRI PRAE A AT R 2 AR A5 A AN [ T A o 22 5, B
2R S AR 2R o ) s R AR AR R
KETE N EREGR , # RUE R Rl A, HIE TN o i
WS AR 8055 s RO Y = LR e, LA Ik
TEAERT, R o A RS , B RS e,

KU LA W RS | BR2E | 2E 55 A
g1, LI R ZEE 5 AL AR B i o B2 40 e
PRl R L UM N R B A SOl 2 — , B
FEAR MR PR 2 R BUR PO U R e 55
G PAE I, BORA W K B, KB i Jm LR
KRR EFIRAILA RN &R B AR (%5
P EEFE PR A0, [RIEE, H AT R TG B3N R ARy v
X R H R B 2 0 RS MR PR 5, 0 R AR DG B
XPI I TS o JE T, BT R FH SORE S R A
5k (RP-HPLC) W2 1 3 AP [a] K e M il b rh e &
TR FER RN LA R 5 3P B2 o i & i, BFEN
bR ER RS

1 ##l
1.1 88

2695 A HPLC Y, [ oG \ HAs iR L A shitk
FEgs AR (3E 15 Waters 23 7] ) ; SHB- B A 3R K X &2
FHEZS 3 OBM KR T3 A FRA ] ) ; TGL-16G #Y =3
HRE ORI Z =R ) ; DHG-9203A B
P IR SR T HR 46 (HWS-26 7l PVE K i A (15
JRBFEALEAT BN 7)) 5 YQ-520C U A5 1 A ( | g
B A R A H]) 5 Secura225D-1CN L 143 B K
R Z AR (RO A FRA .

1.2 #mE5iRHF

BB TR RE S (i Rl R B 25 R A FR 2 A L it
5. 160928, 4l fE . >98% ) | kE Kz 2 X BE O (5.
20161126, 21 & : >98% ) . JL 4% 2 X BE 5y (L5 .
20161221, 21 : >98% ) ¥ fH T XY T ROGAE M RH A BR
IS EIRAL  H RO (1S Al B BRI M4l UK
RABAliK
1.3 Zhkf

KER R =4 P01 248 PR B i .
170307001) 4 F ) AL 2D ABR AR, 24 PRz
K2 B2 B 5 e BRI 25 R B (R, offi-
cinale Baill.) i) T2 AR 25, $2 2015 4F iR ¢ Fp [ 24 k) (py
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P15 02137 Hf i) 368 DUV VR0 € 4 ] R 24 0RO e R )
FrHg i, dAs AR R K ZERR B R 1 55 3 Fh KB
il R
2 AEEHER
2.1 Bi%EG

{6, 1% #1: . Thermo Scientific™ Hypersil GOLD Dim
(250 mm>4.6 mm, 5 pm) ; i SHAH : FHEE(A)-0.1 % BEFR K
VW (B) , 0 B2 VR (R AR e DL 3R 1) 5 R < - 278
nm; ik : 1.0 mL/min; A : 30 °C 5 i 10 pL.

x1 HEXRBRER

Tab 1 Gradient elution procedure

iH[i], min A% B,% i), min A% B,%
0 2 98 45 52 48
16 1l 89 58 60 40

25 19 81 65 82 18
3 35 65

22 BEHTIE
221 TRAXTIS W RS RO & R 4 IR
6.31 mg. Kt J iR X B 3.62 mg. JL 45 2 X R 4 8.897
mg, 75 E T 10 mL &) i EEE A, 1545 o i —
XTI AW o B IR B TR L JLAT R BRI 3
% 1 mL, B R R X BRI £ 97 0.5 mL, B T [A]— 10 mL
SO P R R R A0 RS RIS R
R LA 2 R 4399104 63.10,18.10,88.97 pg/mL (1)
AT R VAT
2.2.2 HHEAAT R AR R R R UK 0.5 g,
BT H I, N 70% H B2 20 mL, FRAE &, B
(L. 250 W, 4% . 30 kHz) 40 20 min, 5074, FRRAR
FE BT, FH 70 9% HBERM R IR 1 BT i, $#557, 420.45 um
TRFLUE ST B E R, B . 3 Fhf il b Ak R 2 [l ik
(e
2.2.3 ZSEANIRER  LL70% FEERas A RIS
2.3 RFHERAMELE

B “2.27 T FYRA T BR S A R A AT s
PRSI o, 3 2.1 0 3 A R 22 L e SR
TR UL Lo L RTAL, FRSARCER A B TR T
PIAILTF 3 000, T3 (il (1) 20 25 BE R K F 1.5, 25 PRt
HECHI 2 T T4k
24 ZUXRER

He2.2.17 010 R A A 2.5.8.10,12.,15 .20
pL, #2173 A S AR A |, e SR TR . LA
TR B 3 R 2 (o, pg) AR AR AR TR () AL bR
PRI, G5 R R 2,
25 TEERSKNRER

B2.2. 17350 YR A % BEGSH B0 B, ) FR A LA
FE 42,1 W o S R ERE I 2, DS L 101,30 1
SR E R R AR . 450 W TR R L
IR E BB M 25.4.28.2 62,5 ng, Kl BR 43 51 A
6.2.3.6.11.8 ng.
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Note: 1. gallic acid; 2. cinnamic acid; 3. catechin
Bl SxkEREE
Tab 1 HPLC chromatograms
®2 MEEFRSZLMEEE

Tab 2 Regression equation and linear range

TRl (EIED i r LIHER, b g
RETR y=3.0%10°+14 323 09999 0.1262~12620
R y=9.0% 1047937 09999 0036 2~0.362 0
k% =971 25249 096 09998 0.1779~1.7794

2.6 FEEEIXE

Be2.2.17 0 N IRA T B S A BGE &, $2. 1700 F 8
TEACAFIE SR E R E 6 WK, il ST A, S50 BT
R . RE R PR L L A% & 0 1 LAY RSD 43 il o 0.81%
2.34% .0.71% (n="6) , W UZRE 5 FE 0T
2.7 FREMIXE

Be2.2.27 50 R A6 A A (R KR R ) il i, 40 5l
FEIRTCE0.2.4.8.12.24 h B4 2.1 R (a3 4514
HERFENNE SR IE A . S5 W B TR B R LSS
Z T ALY RSD 43 %114 2.68% .0.88% .1.59% (n=6) ,
FEA RSV T R B RE 24 h N ETE R
2.8 EEMHIAWE

WA KB M, KRR A 0.5 g, 4L 6 107, 44
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“2.2.27 50N 7 il A R A, T 2.1 IR g
PEHERENNE | 10 i 6 T B4 AR — s TR i v 3
PR, 4521, 0.5 g BRI PR ke T
MR EERZ R LA % 4.281 5.,0.711 8,3.201 8 mg,RSD 43
R 0.92% .2.95% . 1.97% (n=06) , F WA 1 B & M
K47,
2.9 BRI R

W A IR T RS BRI K 0.25 g, 2L 9 £y,
A3 A —E T TR A X BRI R, ¢ “2.2.27 0T ik
il 5 b S VAT, R 2. I A AR UEREI 2 L 3T
SR T RIS IAE ICR , 25 5 03 3,

*3 MEEKERIXELER (n=9)

Tab 3 Results of recovery tests(rn=9)
RER,  BAAE, AR, WBE, NMEEIE, FYREEE RS,

Fritct g mg mg mg % % %
WETE 02505 10725 08500 18898 96.15 9842 274

02509 10742 08500 19334 10108

02511 10751 08500 19189 998

02525  LOSIL 10625 21252 9827

02521 10794 10625 20582 95.12

02516 10772 10625 21685 10271

02532 10841 12500 23296 99.64

02528 10824 12500 22654 94.64

02519 10785 12500 23141 08.85
HER 02505 01783 0140 03203 98.61 99.18 2.4

02509 01786 01440 03159 9535

02511 01787 01440 03230 10021

02525 01797 01728 03451 9572

02521 01794 01728 03565 10249

0516 01791 01728 03517 9988

02532 01802 02160 03940 9898

02528  0.I799 02160 04001 10190

0519 01793 02160 0342 9949
%% 02505 08021 06362 13979 9365 9%.63 327

02509 08033 06362 1456 10096

0511 08040 06362 14159 9.8

02525 08085 07952 1507 9185

02521 08072 07952 16315 10366

02516 08056 07952 15916 98.84

02532 08107 09599 17555 9843

02528 0.8094 09599 17943 10260

02519 08065 09599 17132 9546

2.10 i MRS

A KB R R i, UM R 38 o, #62.2.27 00N 7
Pl AR U, TR 2.1 TR A3 A Ay A
[i) A6 0 % K (268,273,278 nm) AN [ 37 (0.8, 1.0, 1.2
mL/min) AS[EAETR (25,3035 C) FEREINE , i 5% 0 1h]
I MR — s T AR S 3R i B i (DL 05 g
R BRI R o B i) A R LR 4. S5 ER
B,z i T R AT
2.11 HREENE

B3RP R B By , B3 0.5 g, #%“2.2.2" T N Jr
Pl AR R, T 2.1 IR A3 A AR 2
SEATHRAE 3R, 1D SR T I H SR — s A AL
H(LL0.5 gk b Fr & el B o i i ) , 25 R W3R 5.
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F4 WAMLKRER
Tab 4 Results of durability tests

i K0t _ WRTH _ R - Uk
da,mg  RSD,% da,mg  RSD,% da,mg RSD, %
B 268 om 42118 146 0.7045 1.95 30842 128
273 mm 42153 236 07094 1.86 32016 231
278 m 43012 213 07162 159 3227 182
itk 08mL/mn 42025 174 0.7026 1.06 3816 167
[0ml/mn 43108 268 07151 112 3917 298
[2mU/min 43012 232 07069 26 3M01 127
iR JARN 42506 1 06971 231 3891 204
30 42837 260 07124 1.02 32074 191
35 42030 126 0703 8 1.95 31928 258

*5 HMEENELR(n=3,mg)
Tab 5 Results of content determination of samples

(n=3,mg)
FEd URTH {317 k%
HRHE 43038 0.7210 32591
S YN 6.7195 1.1893 05711
LN 72998 14329 04498
3 itie

TETT BTS2 38 255 FH O SCik™ Y, 43 53 LA
7K . 30% HEE .50 % P | 70 % FF SN G 7K R s 2 B
FIHAT IR, G55 IR, L) 70 9% I PRy 3R RO ) IR
B TR R LS 2 A ARG R e DA
70% HBE R R BOA ] o R XS24 2 STk, 2 1%
TR R RSO B T . AR R,
T E] PRI AL S A2 R 2 HAE s AN 5
FE i e 3B e ) 2 IR A5 DR 2R S T R AN
FRE I BRGE s IR BRBUIT AR i v 3 Bl sl o B I 5 R
7 BRI S 3 R AR A T A R HL AR R ik
PO FEI, HeAh, EH A T HEE-0.1% H R K %
T 0.2 % HA R /K VL HR I9E-0.3 % HR R /K V5 W
152-0.1 % W R K TS W FH 0.2 % B IR K VAT . E-0.3 %
TR /K T P 0.1 % KBS TR /K 5 W L H 12-0.2 % DK iy
PR A VA TR FP 0.3 %% DK 1 /K 1 T 55 N TR S s AR R 3R
X (I A2, 45 SR LR EE-0.1 % B R /K 5 M i
SIAHEERE A R 3 o 1 A3 5 BE I Ay, HLRT S 4 i
IR B IR 2, W DL -0, 1 9% B R /K 1 TN T 50
AHIEA TR BE VR

A KB KRR B AR B UL K
il &, DRI ZE 200 5E 1 Fod 3 bR ) KA il o e ot
B S I T T . S REIESS R BRIk
WP TR EE R RS, RPN E R
JINGE P SR IR R IR B > ZR ZRE AR > A K, it [
AT HE-5 B b i LAt B A A S i 3 AR v 2 S R AR AL
2P AR AR B K AR T 5 A R 1 P R RIRE B2 R A U™ AR R
W LA R TR T O i RN AR R AR
B> IR ZR K > B, s AT RE 5 LA 2R 32 i
AR B R A KA B A S

g BT 2O ik R T & R, o ]
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