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W OE: BM @ SR0RH G E RO T 4 PRI B T i B E R EROR Tk, i
FH Cyg 3541 (250 mm x4.6 mm, 5 um), DL EEAT 0.02 mol/L F4 i i R 7 WA W sAH HEATRB B RN, X8R 4
il 222 26 o (LR | S LS | X R R F R | A B2 ) 1) 2 e EA T IR BRE 23 A D 7 s RSl K4 270 nm,
BN 1.0 mL/min, 3N 30°C, &R JFJLSRTE 0.04~0.36 mg (r = 0.99988) . JFJLZSEELE 0.04~0.36 mg (r
=0.99973), XFRHFKFEFE 0.16~1.44 mg (r = 0.99993) . FEFRFE 0.04~0.36 mg (= 0.99993) N & K U Ay Lk 1
KF o SEEIRE IR 500 93.3%. 97.4%. 97.1%. 95.5%, RSD 4514 2.95%. 0.99%. 1.34%. 1.54%; i
BRER & A S RS E 3, FULZEAR 9.12~17.42 mg/kg . JRLZEEE 7.11~15.51 mg/kg, WIRIETE R
22.67~57.08 mg/kg. FHER 7.92~14.21 mg/kg. L& A RBUE R . FUE M, T AL ] FR 0
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ABSTRACT: Objective To establish a method for the determination of 4 phenolic acids from the Amomumtsao-ko
by high performance liquid chromatography. Methods The content of 4 phenolic acids in Amomumtsao-ko
(protocatechuic acid, protocatechualdehyde, p-hydroxybenzoic acid, vanillic acid) was analyzed and determined
simultaneously by high performance liquid chromatography on a C;g column (250 mmx4.6 mm, 5 pm), using
methanol and 0.02 mol/L diluted phosphoric acid as mobile phases for gradient elution. The detection wavelength

was 270 nm, the flow rate was 1.0 mL/min, and the column temperature was 30 °C. Results Protocatechuic acid,
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protocatechualdehyde, p-hydroxybenzoic acid, vanillic acid showed good linear relationships in the range of
0.04-0.36 mg (=0.99988), 0.04—0.36 mg (+=0.99973), 0.16—1.44 mg (r=0.99993) and 0.04—0.36 mg (=0.99993),
respectively. The average recoveries were 93.3%, 97.4%, 97.1% and 95.5%, RSDs were 2.95%, 0.99%, 1.34% and

1.54%, respectively. The content of each index component in different samples was protocatechuic acid 9.12—

17.42 mg/kg, protocatechualdehyde 7.11-15.51 mg/kg, p-hydroxybenzoic acid 22.67-57.08 mg/kg, vanillic acid

7.92—-14.21 mg/kg. Conclusion This method is highly sensitive with strong specificity and it can be used efficiently

in the quality control of Amomumtsao-ko.

KEY WORDS: Amomumtsao-ko; high performance liquid chromatography; ultrasonic-assisted extraction;

protocatechuic acid; protocatechuicaldehyde; p-hydroxybenzoic acid; vanillic acid
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IR (Amomumtsao-ko Crevost et Lemaire.) 2Rt G7E
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TR IX, AR L DX S AR A R ) —Fh T 2
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BHEHT, FAA AR 1/3 195 A b 2 R ispRhs n el
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AW, Mk 3R -7-O-p- A HE T A e R -3-O0-p- i A T 1
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AR FEAEM bR E, A BT R 18RI R La-
M . BB (F)-2-F R = 0 SO R Jr
PO Shy s R s o B TR, (RATR AE 4
SRR i BTRRAE . I IREALB W A0 AT T A AR B
tho HET, CAEY PR 2R Ry . TEAKRE
TREAEY . MAR=MEAEY . FSHMRELE
Y. BRIEIR KA TR . REMLEY . BRIER
BERT R 2 B RN R RS, MIRKILSY)
BABSRMBUAMN  PUR . MBS AYEE, 2
B RPEA () F AR MR AL A S R R Y
—REBA Y, FR P LR R N B Co-C) B
MRS U AL AR X IR AR | JULASIR . JLASIE . 4F
TR | RMHRR %, AR LRI AR 2 D FERR XA E
HIE R B RAEE G, DIRDR P ELASER . R LA IE . X2
R AE TR 4 Fb LR R B A% 1) I FR 2 1434y Tt
4 LA, S R O A 835 % (high  performance
liquid chromatography, HPLC){ & iX 4 AL 235 5t 1) 43 AT
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BRRH R B A B ], KAl .
1.2 UFE5E%

1260 FABAR GG (DAD Kill#s, S5 Agilent 2%
Al); TSKgel ODS-80TM Cjg 4% 41 (250 mmx4.6 mm,
5 um)( H AX Tosoh 23 l); PL403 H, R (M4 - 3L A 2%
BOEHHARA ] CQ250 AL ( i MAEL#ET);
BJ-800A H 25 HL(TEE AR AR A PR A HD).

1.3 ZWFFE
13.1 TR &ERE &

R RBUR LA . JELAERE . MR R, F i
24% 50.00 mg 43 H BT 50 mL £, N 95% 2 v 7
HEREZIRE, o, BRI Bk % I
JEILASHR  JELASRE | B Bt B A 4 T A5 1 mL, X%
FEHE RN B B 4 mL, BT 25 mL AsIET, m
95% L MR EZIE, 75, MIAHREA ST
132 KSR Z &

TEFHE 50 B, HERRBRAES 100 g, &
FHIEHTEHH, ABIRKIMA 70%ZEE 50,3020 mL, #
FAALBE 3 YR (IR 360 W, iR 33 kHz), FHK 20 min, SFGHE
FALHE, B FJEWEWELA 100 mL AR, S5 70%
LY, #8757, 0.45 pm TEALIR BT S #6417 HPLC & .
133 Gt &t

PLBAHA 0.02 mol/L TR HEIR IS W (A)-H BE(B), 1EHF
AN LB A A7 B AR T LSR5 SR 1.0 mL/min;
FEWR R 30 °C; ERERE 10 pL; SR P 0% 48 M 5 4G ) 2%
(diode array detector, DAD)7E 190~400 nm /7K FHi .
14 JFRFER
L4.1  #FfEvh KA 4]

Oy R R BUR LR . JRLASEE . X H R |
FrHRRRAM SRR 1. 3. 5. 7. 9 uL, #filotrsk
A (1.3.3)HEATAGI
142 HBEHK

BURA NI, 1ER) 1 RINELEPEEE 6 1K, iC3*
VTR FRYE, 1545 %8 FF (relative standard deviation, RSD),
143 ek R

A2 PRI I & B P R AR 10.0 g, A BIIMAA
Jo i TR BE A BRI, i LR Rl i A T, T
[P TS AR (1.3.3) D & ik, 30T 4 Fiaisr i
¥ ENgAFI RSD,
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WAl — S, A0 E 0. 3. 6. 9. 24 h iffFE
W2 3By, D AR IF1H48 RSD,

145 BFRREHGLE

ORI R TEERL S0 B, MR
HORAE S 10.0 g, BT HIEHIEHH, 200MA 50%.70%.

90% A [7] J51 £ Vi B 1 BV 3R, A8 7R Ab 3 3 IR (1% 360 W,
% 33 kHz), K 20 min, 5% EZHRARIA 100 mL 1Y
AR, E%, ¥A, 045 um BALIER IS 1E S UEAT
HPLC %, SLE0iHT 3 REKR, 38R N Rk g O m
VISR 4 Bl oy 1 -2 & i3 RSD,

R A]: 59 70% LB IRUA R, A 3K
PRI A 30, 45, 60, 75 min, HAt#ER/ER] . 5286
PEAT 3 REA, SBR[ AR U () SR 4 Fh 43 AP35 7
I RSD,
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2.1.1 RERSRE CEREANRREN A

ANTR] 5 R B BV R BRI sg i an il 1 R,
JEULASEE | LS FI X 50 K P % P 41 B i 2 Ik I
PR8I0 R R R B R 11 B B 2 VR Y 38
T, BOEEERT 70%, &R
P T2, RILAIF I 25 70% 2 B R H 0% 7

SR LR = JFILAHE —+ R R ~ FHR
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Fig.l Effects of different extraction solvents on the extraction
amount of 4 compounds (n=3)
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AT R 75 I [0 (g B2 S an ] 2 TR, 45 min #iF 4
B AR BCR B s (13 i3 B b A #A . 45 min J5 A RE
T2 1) 2 I 7 R B R R 34, 60 min J5 JRULAS
RS 11 5 Sk P I ) 384 0 R BT B, TS AR R A
SRR S e 4RI 60 min JE N TS, I,
AR HEH 60 min BT 4 Bl o3 [ B HRER
2.2 BESWEHRK

284 ) SCRY 20 R i B FE 2, TR LR R A ek
W KR 259 nm F1 272 nm 5L YRR I K
280 nm., XJFEILIRH RN IR R K 258 nm Al
294 nm., 5 EER PR RRICE K R 260 nm, 5 TR EXT R
JLASHR . JRLASEE | X 32 Y R A0 A R a4 7 ) B 2,
HCH S ASHI B 4 R 270 nm,
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Fig.2 Effects of ultrasonic treatment time on the extraction
amount of 4 compounds (n=3)

o 00 o R 2 43, AE U B A TR A BR P B 43 AT LA
W ARSI, Eﬁ?{pﬂ% 0.02 mol/L {47 B 2 Vs 1 il i
B N e s, R I 2 43 (R W T R 5 B B0y . T
R IR (&%ﬂﬁﬂﬁ%éﬁtuﬂ, B LU 491 iy, A9 D 26 43 {7 7 B
] HE A, o 0 o B AN, BT LA BRI ShAH T R
0~20 min, A 1% 80%, B A2k 20%; 20~35 min, A i
80%~60%, B AN 20%~40%; 35~40 min, A 1} 60%, B
AN 40%. FEBLAHET, FrvfEXT B AL FI B I A A 4 4~ AR
Iy YIRE IR B LR A0 2, Xt B G RO B SRR O Y (i 1
TLE 3. K 4.

30
25 Xt
=
20 I B 3
10 m OE om #
5 I \ j\ [i23
0 /'\—Tf_{\'l T T T Ty T 1 '/\l—.‘l
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LR BRI ] /min
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Fig.3 HPLC chromatogram of reference materials
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Fig.4 HPLC chromatogram of 4 kinds of phenolic acids in the
Amomumtsao-ko
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Oy BB WU LSRR LASEE . X IRH R |
TR AN IR ST 1.3.5.7.9 pL, $etik504(1.3.3)
DUSE, 43590 A4S KT B 1R St R A AR ), T AR AR
RPAEFR(Y), LhIbRmEnER, W=7 R et 4 R
1,

24 HEE. REMMMERIKERER

JFOLZRIR . IR JLZEE | 35 3 2% Y IR f A B 1R U
1 #1 RSD mi%z, LA . JRILASEE . X R EERH R
I B R 1) SF- 3 [ 4303 R 93.3% . 97.4% . 97.1% .
95.5%, FWMLAEHEH B RA4F, FIR THEMEWAE 24 h
WFRE o
25 HmARENE

B 6 ARG, A0l d i (1.3.2) 0 & Hh ik BB,
P O35 5 (1.3.3) 0 JR LS MR . JRJLASTE . X SR
Eﬁﬁﬁnéaﬁa%ai, g5 0L 3R 3064\1%543%5%3\9’9

SR FEILEMR 9.12~17.42 mg/kg, JRILZRE 7.11~
15.51 mg/kg, ¥ RFEFEFER 22.67~57.08 mg/kg . 7F 5 R
7.92~14.21 mg/kg,

F1 EEAFE. ZMEEMEXERK

Table 1 Regression equations, correlation coefficients and linear ranges

EY EVEY:¥ LR PEVE I/ (mg/mL) AR REL
JILAS R ¥=2413.25111X+0.12692 0.04~0.36 0.99988
J LA ¥=3239.58930X-0.52592 0.04~0.36 0.99973

R OR R Y=3589.83045X+0.70304 0.16~1.44 0.99993

R Y=2417.11526X+0.32079 0.04~0.36 0.99993
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Table 2 Results of precision, stability and recoveries
% Ji % e /mg JA R /mg A /mg % i /mg [EISCR /% SEH IR /% RSD/%
0.20 0.353 0.318 90.1
LR 0.153 0.40 0.553 0.526 95.1 93.3 2.95
0.60 0.753 0.712 94.6
0.20 0.267 0.263 98.5
LR 0.067 0.40 0.467 0.454 97.2 97.4 0.99
0.60 0.667 0.644 96.6
0.20 0.433 0.414 95.6
X ¥R LR i 0.233 0.40 0.633 0.62 97.9 97.1 1.34
0.60 0.833 0.815 97.8
0.20 0.332 0.322 97.0
FHHR 0.132 0.40 0.532 0.501 94.2 95.5 1.54
0.60 0.732 0.697 95.2
*3 BERERMNEER
Table 3 Determination results of Amomumtsao-ko samples
i /(mg/kg)
G 7= P2
JEILZAS R JRILZRE Xof F2 LR R T HR it
1 iciial 11.91 15.51 37.69 8.08 73.19
2 AL INERER 9.12 7.11 54.27 9.74 80.24
3 2 e 10.22 8.05 57.08 7.92 83.27
S 10.42 10.22 49.68 8.58 78.90
4 iiifial 15.28 8.26 25.30 12.73 61.57
5 0% INBRAR 17.42 7.45 22.67 14.21 61.75
6 2y i 16.85 7.40 33.23 12.57 70.05
Fy 16.52 7.70 27.07 13.17 64.46
3 % B2k

AW AR ELZRIR | TR LR | XK B R
FIF LR 4 Tl LA FF R S A (0 T 19 285 A 4 oA S e o 3
filh, 3 R BAR A Ak, B DL 70% Bl v 7,
R AR 3 AL 60 min S AL S TR A 5 o XS]
;e R A R R 4 R i S A TN E, A5 R,
AR RE S 4 FPL o 1 & B Z R AE— 2 22 5, H
B F 2 R ATREE SR B R RN EER K, AR
R HPLC i [FIBHI 2 R 4 FhEM IR R 1 & i, G
MR . rkFEfE. £5 7T BArRZ (0 w21 %k
MBS, AR A A R ST PR R
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