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Abstract: Objective Based on the method of HPLC fingerprint, multi-component quantification and chemical pattern recognition,
the quality of Amomum Tsao-ko from different habitats was evaluated to provide basis for further development and utilization.
Methods The methanol-0.2 mol/L phosphoric acid aqueous solution was used as mobile phase in HPLC analysis with gradient
elution for the fingerprint establishment of 4. tsao-ko from different habitats and the determination of six effective components. The
detection wavelength was set at 270 nm, the flow rate was 1.0 mL/min, the injection volume was 10 pL, and the column temperature
was 30 ‘C. The combination of hierarchical cluster analysis (HCA), principal component analysis (PCA) and orthogonal partial least

squares-discriminant analysis (OPLS-DA) were employed to distinguish the quality of 15 batches of 4. tsao-ko from different producing
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areas. Results The fingerprint of 15 bathes of A. tsao-ko were established and the similarity were 0.737—0.991, a total of 21 common

peaks were calibrated and six of them were identified by comparing with reference subslances; The content determination results showed

that there were obvious differences in the content of chemical components of 4. tsao-ko from different habitats; The results of HCA

demonstrated that there were obvious three categories distinctions; PCA analysis indicated that the cumulative variance contribution rate

of four principal components were 85.941%; OPLS-DA found protocatechuic acid, protocatechualdehyde and p-hydroxybenzoic acid

may be the markers of quality difference between them. Conclusion The established fingerprint and the content determination method

of the six components were highly specific, accurate and reliable. Furthermore, combined with chemical pattern recognition, it could be

used for the identification and over all quality control of 4. tsao-ko.

Key words: Amomum tsao-ko Crevost et Lemaire; fingerprint; multiple index components; chemical pattern recognition; quality evaluation;

protocatechuic acid; protocatechualdehyde; p-hydroxybenzoic acid
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Table 1 Sources of medicinal materials of A. tsao-ko
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S1 T K IR AL 2020-10
S2 e EEY JEatn 2 2020-10
S3 BivNELE JEatn 2 2020-10
S4 T LRt 2 2020-10
S5 T = LRt 2 2020-10
S6 IR EPR 2019-10
S7 il EPR 2019-10
S8 iy g2 EPR 2019-10
S9 JTRER L EPR 2019-10
S10 ] PEAER EPS 2019-10
S11 PN EART] AR LI, 2020-09
S12 BRI AR LI, 2020-09
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Fig.1 HPLC superimposed fingerprint and control fingerprint (R) of 15 batches of A. tsao-ko



PER 2022668 B53% B 1M Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11 ©3475 ¢
F2 15 HHERHES HPLC A EISHEIEIFNER
Table 2 HPLC fingerprint similarity evaluation results of 15 batches of A. tsao-ko

5 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10  S11 S12 S13  S14 SIS R
S1 1.000
S2 0.977 1.000
S3 0.912 0.862 1.000
S4 0.824 0.814 0.822 1.000
S5 0.986 0.988 0.889 0.834 1.000
S6 0.932 0.961 0.824 0.823 0.968 1.000
S7 0.824 0.859 0.771 0.820 0.863 0.924 1.000
S8 0.752 0.794 0.739 0.796 0.820 0.892 0.937 1.000
S9 0.803 0.760 0.777 0.763 0.783 0.872 0.927 0.991 1.000
S10  0.773 0.844 0.772 0.765 0.851 0.929 0.915 0.940 0.949 1.000
S11 0.737 0.825 0.883 0.858 0.824 0.878 0.804 0.833 0.848 0.949 1.000
S12 0.841 0.895 0.764 0.802 0.909 0.943 0.892 0.923 0.923 0.968 0.944 1.000
S13  0.753 0.851 0.833 0.899 0.824 0.864 0.750 0.809 0.823 0.871 0.934 0.857 1.000
S14  0.893 0.940 0.781 0.821 0.949 0971 0.901 0.897 0.889 0.955 0.924 0.977 0.892 1.000
S15  0.819 0.899 0.873 0.886 0.801 0.756 0.809 0.815 0.814 0.852 0.877 0.880 0.828 0.790 1.000
R 0.935 0.960 0.870 0.884 0.971 0.981 0.934 0.981 0.894 0.933 0.878 0.965 0.831 0.976 0.790 1.000

2.5 EFRNIR7
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Table 3 Characteristic value and contribution rate of 15
batches of A. tsao-ko

ERsr RHEE TEITERE% RBTTERE%
1 9.583 45.632 45.632
2 3.878 18.466 64.098
3 2.587 12.320 76.418
4 2.000 9.523 85.941
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ANFEIHCRE AT 439 3 98, SRR P KR 40 B b
AL A—E, 5 HCA 53R —3. StNAI FEAL
BEMEAT, MR ARG E 2 A, ¥ET
R SRDX o X 3 AL EHE 1) 25 S 1 A T AR A0 AT
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projection, VIP). VIP s ¥fiifk 7 5 Ak &4 () 21 2
Fabm, (HBRK, 3R W% O RS I ¥ DTk R4, 75 0.95
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3. JEEL VIP>1 (1) 14 MUEYIE R Z SR ED,
¥ VIP K/NHEFRIUCH 20 S >15 S1E>3 SiE
JRILERD >4 51 (JF)LERE) >2518>9 5
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Table 4 Component matrix of common peaks of 15 batches of A. tsao-ko

N
g5 S : . TRy 3 -
1 ARFEIN 0.901 0.256 —0.048 -0.152
2 FR=17N 0.965 0.090 -0.116 0.011
3 JRILATR -0.272 0.860 -0.253 -0.272
4 JR LA 0.936 0.279 -0.065 0.017
5 TR HEOR R 0.964 0.057 -0.183 0.132
6 e 0.802 -0.119 0.224 0.456
7 ERRN 0.804 0.458 -0.017 -0.102
8 HHR —-0.313 0.146 0.838 -0.075
9 ERRN 0.927 0.277 -0.050 0.089
10 TR FEOR TN 0.930 0.192 —0.111 -0.036
11 ARIEIN -0.557 0.233 0.605 —0.425
12 FS=17N 0.887 0.066 0.405 0.038
13 RN 0.049 -0.781 0.249 0.461
14 RN 0.601 0.000 0.544 -0.437
15 ERERN —0.103 0.808 -0.101 0.258
16 ESEAN 0.077 0.564 0.512 0.190
17 ERERN 0.114 0.402 0.500 0.610
18 EREAN -0.019 -0.285 0.487 0.097
19 ERAN -0.579 0.203 -0.232 0.643
20 ERAN —0.685 0.593 0.009 0.387
21 ER=17N —0.743 0.592 0.026 -0.140
6 .- g 5(5) o _
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Fig. 2 Score plot of orthogonal partial least squares

discriminant analysis for 15 batches of 4. tsao-ko
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Fig. 3 VIP value of 21 common peaks of 15 batches of A.

tsao-ko

I3 “2.17 BUT il S AR R 2 A, il i
SERRE, SRR 1 v 0 5 AF AR i e 1] 1)
SEERIRT 1.5, LL& B v R AR A 7E 6000
DA b, HZAs o e ok, wii i L s
PERIT. LB IR0 HPLC 3 LK 4.

2.6.2 ZRMERRFLE FEEWIN “2.37 i FIRE
X RE A OE B, R R I R R BT B R S
SR SRR AW . 22 0.45 pm TALIEIEES J5, HX



FED 2022467 $53% B 1M Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

* 3477 ¢

10 A
50

B
10
34568 7

C

0 10 20 30 40 50 60
t/min
3-RILEMR  4-JE)LAEE SXTERERFR  6-RHER 8-FE

B 10-0R RN

3-protocatechuic acid ~ 4-protocatechualdehyde  5-p-hydroxybenzoic

acid 6-gentisicacid 8-vanillic acid 10-p-hydroxyphenylpropionic acid
4 BREMBRBR A). HilmAE B) AR
(C) # HPLC
Fig. 4 HPLC chromatograms of mixed substance solution

(A), test solution (B) and negative control (C)
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Table 5 Regression equations, correlation coefficients,
linear ranges of six components of 4. tsaoko
1%y B35 7% r Bt g
JRLATR Y=27952X—-92984 09992  0.004~4.000
5 LA Y=62555X—16984 09991  0.003~3.000
MREEFER  7=58639X—63.062 09993  0.004~4.000
YAl Y=44.433 X+4.4212 0.9994  0.400~4.000
BHER Y=64077X—151.94 09997  0.004~4.000
MEHEARR  7=503.17 X+80.803 09993 0.200~4.000

2.6.3 FEEERE BURAX RS TUER, %
“2.17 TN ISR RESLFENE 6 IR, idskIETH
Flo WHEAARIE LSRR JFLAEE . WK F R
TERRER . B R R HEIR TN R T ALY RSD 431
9 0.94%. 1.18%. 0.83%. 0.68%. 1.04%. 1.05%,
FU NG 2 R o

2.6.4 EEMRLE FEERE—7H (S8) MH
AR 1.0 g, % “2.27 TUNFHFATHI4 6 Itk
AVATR, FRE 217 TR R AR E 6 IR,
TSR T RR I H b A it 23T AL L rh 6 Bl &

. &R, FILRR. JFILREE. SREKFR.
TeRRER . B HERR . AR IR & &1 RSD 437K
1.13%. 0.81%- 1.14%. 0.90%. 0.61%. 1.84%, %
BTk E M R AT
2.6.5 FaEMEIAE ORGSR (S8) E &,
2 €217 WU AR %A 0 T 0. 24 4. 8. 12, 24
h FEREISE, GosRIET R, 45, FULRR. JEL
A NPRERHIR. RIHRR. FERR. MREER
PIRIE A RSD 73748 RSD 737008 1.13%.
0.79%-+ 1.19%-. 1.09%. 0.98%. 1.48%, FHIHLX
AVAVIRLE 24 h WRRGEPE RIT,
2.6.6 fNFFEICRRLS R FRE O R R R
FEdl (S8) 917, 43 iliZ e &M 50%. 100%-
150% 0N X FRA (F% “2.37 TR rikdl#%), 1
% “2.17 TUR s AR RN E , THEAR BR LR
IR, J5)LREE . XPRERHER. K. FER.
X F JE R T R - 38 I (RIS 253 70 9 95.43%
97.57%- 95.05%- 97.28%-. 97.13%. 95.76%, RSD
SN 1.97%1.75%-2.35%+2.69%- 1.84%- 2.36%.,
T %7 T R
2.6.7 FEREEIE FEEEL 15 AFE =R
MR GE 50 1.0 g, 43HlH% “2.27 TR J5ik
HISFERIE, % “2.17 TUR g amle, 1
Ho6 A G, SRNEK6, AIHAF=HEL
FAZER S & BAPE A R 22 7 B S B e 45 SR A
LT (B 5D, WA &= s SR A AR A R
o JRILRFRIE SR RYT (S12) R R & &
e, 15301328 mg/g, =M (S15) NN
% 2 Fg 5 R R LR BE A B 3L 0K R & B A 1E
0.031 8 #10.032 2 mg/g LA I, B{kmE T HAothr=Hh, wf
VERNX 7 = B RS FAR = BB L 2 N EFR T
ZHE R RIHRR B AE 1.589 6~3.421 3 mg/g, A
THE X, WX 72 p RS HAl = 5 R
M ZERYERG: mr XSRS BN, =
BRI S, 150.048 1 mg/g; TR NP~ XX ¥RdE
KNRRI & R T e~ IX, T ENX B
R A= M R R 22 S | P SRR AR
X FRER AR & B A o
3 it

AWFFCIEBE M. . w3 AN EREMX
15 #AE s, DARgUEE R B e i, 21k
R E, &850 T
A AN [ 72 L SR 5 L 5 SRR 15 LR 250 4
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Table 6 Contents determination of six components of A. tsao-ko
. RS E(mg-g™)
JRILZRTR JR LB XTFR IR R Je PR HER XTFR LR IR
S1 0.066 9 0.029 4 0.022 6 1.627 4 0.0357 2.404 7
S2 0.074 1 0.0304 0.023 5 1.8617 0.0373 1.603 3
S3 0.076 8 0.0299 0.023 4 2.0473 0.038 6 2.077 1
S4 0.078 8 0.029 7 0.028 1 2.343 7 0.040 7 2.2600
S5 0.071 4 0.029 7 0.024 3 1.556 7 0.0352 1.057 8
S6 0.081 6 0.0321 0.030 6 0.806 4 0.0359 0.9509
S7 0.074 9 0.0307 0.048 9 1.212 1 0.040 2 1.460 0
S8 0.062 9 0.0313 0.0311 0.8203 0.036 8 0.409 1
S9 0.0553 0.0313 0.027 4 1.069 9 0.037 5 0.400 7
S10 0.069 7 0.029 7 0.024 2 0.5354 0.032 6 1.4129
S11 0.080 5 0.0318 0.036 7 1.990 2 0.038 2 2.1247
S12 0.1328 0.037 5 0.046 1 3.4213 0.048 1 0.3573
S13 0.107 7 0.034 6 0.036 1 2.386 5 0.0410 1.2455
S14 0.0718 0.0319 0.0322 1.589 6 0.0354 1.502 3
S15 0.0438 0.0318 0.033 4 1.7100 0.036 3 0.903 9
0l 0,040 006
éﬁ 0.10 | - § 0035 = g 0.04 é
% 0.05 — T % 0.030{ === ig 0.02 o
@ 0 T T — i 0 T T T E%:ij 0 T T T
70| I AT M T 5 70| I A )
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Fig. 5 Determination results of marker components of HPLC fingerprint from A. tsao-ko
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