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Abstract: To use high — performance liquid chromatography ( HPLC) to determine the HPLC characteristic
fingerprints of two different forms of Galla chinensisfrom different producing areas, and to study the differences in
effective components in different forms of Chinese gallnuts through cluster analysis and principal component
analysis, lay the foundation for the quality control of gallnut. HPLC gradient elution method was used to determine
the samples of horned gallnut and belly gallnut, and the chromatograms were recorded. The chromatograms were
matched according to the " Similarity Evaluation System for Traditional Chinese Medicine Chromatographic
Fingerprints (2012 Edition)" to generate characteristic spectra of horned gallnut and belly gallnut, and similarity
analysis was performed. Cluster analysis and principal component analysis ( PCA) were conducted on the
abdomen and horn polyploids using the chemometric software Origin 2018. The results showed that a common
pattern of HPLC characteristic fingerprints for horned gallnut and belly gallnut was established, identifying four
characteristic peaks; gallic acid, methyl gallate, 1,2,3,6 — tetra — O — glycerol, and 1,2,3,4,6 — penta - O —
glycerol. The similarity between Jiaobei and Beibei is low, and they can be divided into two categories through
cluster analysis and principal component analysis. Compared with the HPLC fingerprint of the two, belly gallnut
has 5 more peaks, with retention times of 20.3 minutes, 26.0 minutes, 27. 6 minutes, 54. 6 minutes, and 75.9
minutes, and a retention peak of 49. 1 minutes in relative position is missing. By analyzing the characteristic
chemical components in Chinese gallnut and Tripterygium from different regions, it is shown that belly gallnut has
more effective components than horned gallnut. By using similarity research, cluster analysis techniques, and
principal component analysis, the two can be effectively distinguished, providing reference for the comprehensive
evaluation and utilization of the quality of Chinese gallnut medicinal materials.

Key words: Chinese gallnut; characteristic chromatogram; principal component analysis; cluster analysis
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Tab 1 Source information of Chinese gallnut

medicinal materials

2 i 7RI BB TR/ % BRI/ %o
1 i 4 R s 61.10 57.95
2 WAL O A 65.07 60. 11
3 WAL A 64.07 59.77
4 il 57.14 53.44
5 H A Bl A 59.32 54.39
6 Y Bl i 66.40 62.90
7 e P R 9 A 56.35 53.84
8 B PG A 57.48 53.00
9 A% 58.72 54.09
10 WAL LA £ 55.55 52.30
11 B PG R I AR A 58.39 56.34
12 B YL R A 59.49 56.19
13 WAL f f 60.50 57.43
14 i fa g 57.79 53.39
15 WL A 62.44 58.56

2 AEEHER

2.1 AFFHEEAE BRI TR,
i 25 45 HUB, SRS R B A R, AR I AR BP0

PRA7
2.2 VEIR e EC
2.2.1 MBZEZGERE  IBURE TR X
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P -0 - % & FEEAE 0. 1752 mg.1,2,3,4,6 -
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2.2.2 BRXSBERGHE KBRS PR
A 0.2 g, B HIEHERCEM KB A 30% H
P 50 mL, FRE B i, B IVE AR R 1 b, e,
FRFRE L, F 30% W EERNE R B 485, I8
of HRELUEW, BT .

2.3 AN OGS KRG E N R
ZORBAX SB - C 18 (A, 7% £ (250 mm x 4. 6 mm,
5 wm, ZHRFHEARRAR])  HEE(A) - 0.2% H
FRVATRL(B) R ift sh AR 3% 2w A0 00 2 00 1500 B v
Jit s K%K R 280 nm ' HERE RN 10 pL, W KN
B340 0.8 mL; HEIR M 25 °C BB REGR IR & TR
W1 R AR T 2000,

2 BERBE
Tab 2 Gradient elution table

H5f [],/ min WA A/ % WA B/ %
0 ~20 5—20.8 95—79.2
20 ~30 20.8—22.7 79.277.3
30 ~35 22.724.5 77.375.5
35 ~40 24.528.7 75.5—71.3
40 ~55 28.7 71.3
55 ~80 28.7—31 71.3—69
80 ~85 3195 69—5

85 ~85.5 955 595

85.5~90 5 95

2.4 HPLC #8EE T k¥ £ &
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Fig2 HPLC characteristic fingerprint (A) and common pattern (B) of belly gallnut
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Fig3 HPLC characteristic fingerprint of horned gallnut (A) and common pattern (B)
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Fig4 HPLC characteristic fingerprint shared pattern of Chinese gallnut

x3 ISHEGFERBOUE
Tab 3 Similarity of 15 batches of Chinese gallnut samples

ek ARAALEE
1 1.000
2 0.981
3 0.984
4 0.974
5 0.996
6 0.983
7 0.998
8 0.998
9 0.999
10 0.841
11 0.846
12 0.832
13 0.869
14 0.842
15 0.805
oyl 1.000

2.6 fEFHEFM

2.6.1 REHH R Origin 2018 i fh Z e
T R B R M xt 15 LA F 250 kAT 3R
FA3HT , A5 HT S B8 BRI B 8 R 22 575 f
B, A REAS [R]FE B8 B THER vk R e M ARk AR

RIS (B S) B S aTH, BEGERYS
S BR AT F 250 R PR OGRS R 15 i HAG T
FERBT A 2 KIS, 1 ~ 0 AER T IR N —25,
FAGFIAEIE, 10 ~ 15 HEBER AT AR —28, W
fEFFafik,

2.6.2 WA HH(PCA) R Origin 2018 4%
P8, WA 4% 0 HPLC 5 1E 45 S 545 B8 5t 1)
AR5 %68 I 9 A G U T ARE AT PCA 5 R L3k 4,
i 3 A E R R TTERE R 87.67% .

x4 FEER
Tab 4 Characteristic value table
F RS EE (e TR/ % RRTTHRR %
1 5.912 59.12 59.12
2 1.917 19.17 78.29
3 0.938 9.38 87.67

MR A% A5 HPLC 48 5 81385 4 44 7 i (]
T AR R (U T ARAS 2] PCA 19 3D £33 (1 6)
TR 15 TSy 2 2601 ~ 9 HERESD
Rl —3, H 5 78 F s v 5 HAb A RO B 4%
;10 ~ 15 #EAEA AT AR N —26, 458K W] PCA
REAS AR A7 bW AN [R] ST i DX 3 Tk
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Fig 6 Principal Component Analysis Score Chart for belly gallnut and horned gallnut
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