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Simultaneous Determination of Protocatechuic Acid and Vanillic
Acid in Amomi Fructus by HPLC
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(School of Chinese Materia Media, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract ] Objective; To determinate the contents of protocatechuic acid and vanillic acid in Amomi
Fructus by High Performance Liquid Chromatography ( HPLC) and compare the contents of protocatechuic acid and
vanillic acid in Amomi Fructus from different regions. Method: The determination was performed on Phenomenex
Luna C; (4.6 mm X 250 mm, 5 wm) with methanol-0. 1% formic acid solution as mobile phase for gradient
elution, and the wavelength was set at 260 nm. The flow rate was 0. 8 mL-min ' ; column temperature was 35 °C
and injection volume was 15 L. Result; Protocatechuic acid showed good linearity in the range of 0. 000 7-
0.008 9 g-L~", and the average recovery was 100.4% (RSD 3.2% ). Vanillic acid showed good linearity in the
range of 0. 000 6-0.030 3 g-L "', and the average recovery was 99.3% (RSD 2.8% ). The 24 batches of Amomi
Fructus samples were divided into two main groups by clustering analysis. One was Amomum villosum and
A. willosum var. xanthioides. The other was the imported Amomi Fructus, Alpinia zerumbet and A. wvillosum from
Yunnan that directly dried without fire curing. Conclusion; The established method is simple, accurate, and with
good repeatability, which can be used to determine the contents of protocatechuic acid and vanillic acid in Amomi

Fructus from different regions, providing reference to distinguishing the samples from different regions. In addition,
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the content of vanillic acid in Amomi Fructus was affected significantly by the drying method.
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Table 1 Source information of 24 batches Amomi Fructus
No. He U5 SR H 1 T 5 5 YeE R
1 ZH 4T B4 2015-09-15 A i FH 25 85 ( Amomum villosum )
2 P RS = T 30 2015-09-16 K PR (A. wvillosum)
3 = v B i ¥ 55 e TR A 2015-09-06 e FHARAD (A, villosum)
4 PRSI S 2015-09-17 A 1 PR (A. wvillosum)
5 PN ) R G 2015-08-01 Az 0 PR (A, villosum)
6 = F it L A 2015-08-02 A P& (A, villosum)
7 = B R I A 2015-08-03 K PR (A. wvillosum)
8 = 74 i T 2015-08-04 KRF # LA~ (Amomum sp. )
9 o (/M) 2014-11-01 ks E R~ (Amomum sp. )
10 M H 2016-03-29 A A L4550 (A, villosum var. xanthioides)
11 P 2015-11-03 A A 111 3% (Alpinia zerumbet)
12 T 2R B A T 7K T B v R AN U B 2015-08-15 =) FHAERD (A, villosum )
13 TR BRAR T AR UG e 4 AR BT 2015-08-28 K FH WS (A, villosum)
14 TR PR T AR BRI A =g 2015-08-14 Az I FHARAD (A. villosum)
15 TR AR A 2014 A Al FHAERD (A, villosum )
16 IV e 2014-07-22 A i TR~ (Amomum sp. )
17 IBPNGES 2015-07-24 TG P 0w~ (Amomum sp. )
18 EH(EPL) 2015-08-26 K FHAR D (A. villosum )
19 4t (SRR 2015-08-25 P LR (A, villosum var. xanthioides)
20 ER (1) 2015-07-27 A A= (Amomum sp. )
21 R (W 2E H ) 2015-08-16 Az 1 Phib 4= (Amomum sp. )
22 i ) 2015-06-15 A i HE TR (Amomum sp. )
23 ] (R 2015-07-25 Az g OB~ (Amomum sp. )
24 IO (a3 2015-07-26 Az i Hill12 (A. zerumbet)

TR0 i A bl (g DL 1

A 2
1
B
0 5 10 15 20 25 30 35 40 45 50 55

t/min

E1 BEMBEMRA)RETFESEREMCHKMA(B)H HPLC
Fig. 1 HPLC of standard substance (A) and Amomi Fructus
sample(B)
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Table 2 Results of recovery test of protocatechuic acid and vanillic acid

o ke /g FE & B/ mg JA R/ mg 75 5/ mg [ 2R/ % SEYE/ % RSD/ %
JFILZS R 1.001 6 0.039 1 0.053 5 0.093 3 101.3 100. 4 3.2
1.001 0 0.039 0 0.053 5 0.090 3 95.9
1. 000 6 0.039 0 0.053 5 0.094 3 103.2
1.000 3 0.039 0 0.053 5 0.091 3 97.8
1. 000 4 0.039 0 0.053 5 0.094 9 104. 5
1.004 3 0.039 2 0.053 5 0.092 7 100.0
TR 1.001 6 0.233 4 0.223 2 0.454 2 98.9 99.3 2.8
1.001 0 0.233 2 0.223 2 0.465 2 103.9
1.000 6 0.233 1 0.223 2 0.452 6 98.3
1.000 3 0.233 1 0.223 2 0.458 4 101.0
1. 000 4 0.233 1 0.223 2 0.447 6 96. 1
1.004 3 0.234 0 0.223 2 0.452 3 97.8

2.5 EEIME HE 2.3 TRy gl A et A T, BEAT W, A RS T BROL 2R RN A R Y i
XF 24 AR P B P AT RE S AR 2.1 R A5 A WK 3,

R3I UM CHBEILZEBRNEERISENE

Table 3 Determination results of protocatechuic pcid and vanillic acid of 24 batches Amomi Fructus mg - g
No. JEILAS R R No. JILAE IR R
1 0.047 6 0.087 9 13 0.040 5 0.156 6
2 0.0390 0.233 0 14 0.018 4 0.127 4
3 0.0155 0.1913 15 0.072 0 0.029 5
4 0.044 6 0.084 0 16 0.036 6 0.062 0
5 0.0550 0.027 4 17 0.052 8 0.0330
6 0.0329 0.0115 18 0.0239 0.1115
7 0.069 2 0.176 7 19 0.031 4 0.2852
8 0.0300 0. 069 2 20 0.052 7 0.091 4
9 0.029 1 0.061 7 21 0.041 2 0.075 1
10 0.0329 0.292 0 22 0.042 1 0.066 0
11 0.042 5 0.014 6 23 0.019 6 0.040 0
12 0.015 7 0.188 7 24 0.038 2 0.014 0

2.6 AN[EHBED AT R LS R M A R IR O =R
Syt ffi ] IBM SPSS Statistics 20 (i 5 > 58 2% 1 %
I T6] 7 il R A o i L2 TR B A B IR 5 W A 45
RUEAT R R, R F T IR BE B (squared
Euclidean distance ) 3815 2K i 45 5, WA 2,

10 15 20 25

(=]
[ “»

—

ot e ek ek et

NP == \O N NO A =\OOWOO A INNW

[EEENEREEE! IIILL‘H‘\FIE'

T 2 T 3 o 5L 26 W S B o B 2
R T T KA BT L 4 R R R R A :
BERL AT 0 WP 45— K LA O SRR L 2
BESED, RES N RME ZHATFED ?
WIS 25 0 I 9 R R RS 25 I LR i

ERM(EDIOMZEEXA BR(RED) . B @ upfRrspCrBlEnRissns 20BN iR
REER RS K IS, O R %®
’f: % i % ﬁb t'l:l'j & j]ﬂ T 7:7 ft y\j e H[f_ti E/‘J = ﬁé f': 8] Fig.2 Dendrogram of cluster analysis of protocatechuic pcid and

Is vanillic acid in 24 batches Amomi Fructus
e

- 65 -



5523 4555 8 FELEATFZERE Vol.23,No. 8
2017 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2017
3 #£8 FEARRE AL I3 vh 3 R 5T, D DA 24 B Y it —

ALY Sr T HPLC [A] i 704 b R L 2K R
MERR S BT, T RRVERE ER
PE RS PE RN WO 58 3 77 5 A e, /T H TR0
FE SR B B Ak T 2058 ot LS R FN A
FR I R A o A B 8 ST A 5 TR R 24 HiEASTR]
77 b BT S AT S I, I R B AR A R
HEAT RS HT, S5 S R WAl LI FH B D Sk oe b Fn
Ep N R A Ry U A R =Y v R P i o S|
R BN, ~T S ™ b, > Al i, B A
WA AE A (1,4,5,6 5 ) BB B R 1Y & s Ik Tk
RERIRE L (2,3,7 5) .

AR S 55 T SRy M8 A [R] 7 b i b AR RS2 A
4% K Mk Lo AT X WA ) R SR A R ALK L R
WA AR 35 2 P 43 1 TR A AIF 5% 48 (A i, 2 S A X
S THT B B R T, DA ST S A BE B RD A 2
AT BT P VA . AL R TR A T
J5 20T B 2 Ak 2 i 43 0 5 1 52 e BT 8, B s 1 6t b
{258 fm Tor AT HE, DA/ 38 T S b
e 2 A IIEN .

4 itig

S5 6 ok A R b A TR ) ) A O VR R T T
22, R H Ly (3") IE B0 1801, 45 5 /% 5 00 6
70 mL, R EC T YK, B8] 4 60 min B4 4R UK
Ko BRARSLIR Y T 20% H EEAE R 42 BUA 7, K i
[l 60 min, %557 H1 &y 70 mL, 4830 1 AR A fit i
sl VES VR I o 8 T 1

TS 3 R AL, W4 T 2015 AE R P [E 2
B —F, 4300 R BB ke b S5 R b, 2015 4R
Ji € 24 ) B v G R T K 2 TR T G i
HEAT TAHSCHLAE o A W58 35 IR 2 2 v DR HL 2 B A
PEFH N R M 0 E AR AR B 2 s LM e
G T 25 K B A, & i, A 5 I R A O
PG PE AR DA BT AR HEPEAN (R A s T
A5 R VER o A FE W W 0 5 251 — 3 25 BT
e AR T — 05T .

T 0 4 R BAE R A IR S S AR
BAR A 2 o B 58 D A O 2 M VE
FRASE RN LR R B R BEE R, JRUL SR
A B R 5 AT A A 2SR 2 B 1, BB B A L
AL IR AEAE R SR LA R RN AR R R A A A D
2R 1) 2450 ) L i A BB BH A, (AL 15 F — 25 T
5% HTHE &M SR e G TR O R g o8 AR ER M
2R 7= A TR o A PR O T B R — 2P R R

- 66 -

AT R UR A 38 3 ) S Bt S S AR A
[5% k]

[1] EXRGMERS hEARILHEZM®. —3F[M].
b5t o B 25 B4 AL, 2015 :253.

[ 2] #RJFs M58 V0%, 5. T A 2 i 4 BAl G
25 IRAE AR ST BT HE e [T ] . wp ] v I 25 AR 7R
H,2014,12(15) ;100-101.

[3] Bhigr, ®oRfe, LR, 55 B0 Ak % R 24 31T 50
JELJ]. 25 B 5l PR ,2016,32( 1) :227-230.

[ 4] X% 48, AL, 56 BT F R LTz -2 0
ARG & A2t i 2 K AN R - s A= [T ]
o [ S 56 ) 2R Ak i ,2017,23(6) :35-42.

[ 5] BREE, ATEE, W30, 5. BH AR 042 00 1 M 143 BF 5%
[J]. ¥ 2§#t,2012,35(4) :571-573.

[ 6] Mgt A, A0, 5. B &AL 253 2= T 9T
[J]. ¥ & 25,2006 ,37 (14 1)) :36-38.

[7] GUODJ,CHENG H L,CHAN S W, et al. Antioxidative
activities and the total phenolic contents of tonic Chinese
medicinal herbs [ J]. Inflammopharmacology, 2008, 16
(5):201-207.

[ 81 JEEERH, xR, 75 B B, 45, B0 42 U 40 B X 3t
AL [T]. BT R =254 A R B2,
2012,51(4) :789-792.

(9] B, AR ORA. A JE 2 20 o sk 2 1 A3 A [T ] v [ 52
U5 2 2 7% ,2016,22(16) 71-74.

[10]  Ewmets, B, BB, 5. B R B a8 m i o ik
MR TR ME [ T]. b [ S2 58 J7 57 2 2k R, 2014, 20
(9) :162-165.

[11] sRB7,ZRW, s, % BLEM T PCI12 4 fg 4
B O /E L], B 37 25 2% 3K, 2014, 23 (3) .
347-350.

[12] GUAN S,BAO Y M,JIANG B,et al. Protective effect of
protocatechuic acid from Alpinia oxyphylla on hydrogen
peroxide-induced oxidative PC12 cell death[J]. Eur J
Pharmacol ,2006,538(1/3) :73-79.

[13] Tseng T H,Hsu J D,Lo M H,et al. Inhibitory effect of
Hibiscus protocatechuic acid on tumor promotion in
mouse skin[ J]. Cancer Lett,1998,126(2) :199-207.

[14] Ak SR, x0AE 20t e, . I BT v A R R & B
ERFFELT]. RA =YW 5 IF %&,2011,23(6):
1103-1106.

[15]  BREES. 30 08— R0 24 B006 2k AR LI 52 [ D).
R PG B K% ,2012.

[16]  J™HESH, ¥ &, 5KFFHE, 55 B2 SR 25 B 00 [ 4 AP Bt
5[ 7). %% TR ,2013(7) :52-53.

[REHE BMEM]



