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Study on UHPLC fingerprint and quantitative analysis of four
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Abstract : The fingerprints of 20 batches of Zingiber officinale from different origins in Yunnan were established by ultra-high
performance liquid chromatography (UHPLC) ,and four gingerols were quantitatively analyzed. The UHPLC fingerprint of Z.
officinale was established and 18 common chromatographic peaks of 20 batches of samples were analyzed by chemometrics, the
samples could be divided into four groups by cluster analysis ( CA), the chromatographic peaks were divided into three
groups , the samples of Honghe and Wenshan were similar and clustered into two groups ;and the samples of Qujing were clus-
tered into two groups. The results of principal component analysis (PCA) showed that the differences between the samples of
Honghe and Wenshan ( Southeastern Yunnan) were relatively small ,while and the differences between the samples of the two
places and Qujing (Eastern Yunnan) were relatively large. The distribution of principal component scores and the loading of
each variables were basically consistent with the classification results of CA ;Orthogonal partial least square discriminant anal-
ysis (OPLS-DA) could effectively distinguish southeastern Yunnan and eastern Yunnan,and eight differential markers were

screened. The results of content determination showed that the content of Honghe and Wenshan Z. officinale samples were
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similar, and there were some differences between the two places and Qujing samples. The main differential components were 6-

gingerol ,8-gingerol and 6-gingerenol. This study can provide reference for the selection of origins and comprehensive evalua-

tion of quality of medicinal Z. officinale.

Key words : Zingiber officinale Rosc. ;fingerprint; gingerol ; chemometrics ; content determination
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Fig. 1 UHPLC fingerprints of 20 batches of Z. officinale and its reference fingerprint (R)
TE 2 4-5 R 4(S) :6-F550 2K ;8 :8-2 0 ;9 :6-32 513 ;10 : 10-3%1 . Note:2:4-Gingerol ;4 (S) :6-Gingerol ;8 :8-Gingerol ;9 :6-Shogaol ;
10:10- Gingerol.
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Fig. 2 Similarity evaluation results of UHPLC fingerprints of 20 batches of Z. officinale

2.2 FEHEFEWR Fr45 4 Euclidean FRES TR 20 fibA: 22k M EAT
2.2.1 REHH(CA) R, DL Ward BRI T71L45A Pearson AT

PL18 A3 0 AR Oy A8 &, SR H OriginPro 18 PN IEHEF T RIS /T, RIS 4 R UK 3,
2023 HfFxt 20 HEAEZHEATRIE T, LA Ward R

2.40

1:95

1551

1.06

0.62

0.17

-0.28

-0.72

-1.17

-1.61

-2.06

3 20 AEERESITEMER

Fig. 3 Evaluation results of cluster analysis of 20 batches of Z. officinale
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2.3.1 MR BERRE

ARSI EL2. 1. 1.2 T 6-%5 5% 8-3%
15 \6-ZE My 10~ 1 T Ll it 48 VRS 2, n HH B
AR BE 435 R 219. 4 64.2 9.3 166. 8 pg/ml (1)
TRA XTI TAEW
2.3.2 BHRSEiEA&
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Table 2 Linear relationship of various constituents

g [ml )75 7%

Component Regression equation

LSS

Correlation coefficient( R)

LM
Linear range ( wg/mL)

Y =4.214X +2.735
Y =3.742X +1.068
Y=11.19X+0.742 3
Y =3.537X +1.730

6-2%3i# 6-Gingerol
8-% M 8-Gingerol
6-22JfiT 6-Shogaol
10-2 10-Gingerol

0.999 9 6.856 ~219.380
0.999 9 2.005 ~64.159
0.999 9 0.292 ~9.342
0.999 9 5.212 ~166.785

2.3.4 MEERKE

W] —A: 22t (S1) #2592, 3. 27 TR J5 ik
45 AR VA UL H 2. 1. 27 TR R i A R 2 6
WA Aie sk 6- 2B E 8- 1 (6-Z Ml (10-Z 1 Y
TR, JF T3 RSD fH, 45 R W oR 4 > a4 RSD {H
43514 0. 40% (0. 72% 0. 64% 0. 48% , % I 3%
NG B AT, AT AR R S50 0 5 4347 o
2.3.5 EHEMRAE

B m)— A 2t (1), 4292, 3. 27 R 5 il
6 AR S AR, He <2 1. 27 TR i A ik
ATIE i85 4 A A3 8 g T AR, 0 % &1
RSD fH, 4 W4 W F 3 & & 0 %l ok 0. 23% |
0.043% .0. 0044% 0. 068% , RSD 4> 5k 1. 1% .
0.99% 0.88% .1.4% , K%y =EEM BT,
2.3.6 FZMHIXIE

] —A: 22t (S1) 4% 92, 3. 27 TR J5 ik

Tl 45 OB SV R, F 2. 1. 27 T 3 S AF 0
1£0.2.4.6.8.10.12 24 h #EHENE , 0 5% 4 s
(R T AR5 RSD i, 25 R R 4 S84 RSD {H
AR 0.79% 1.0% 1.8% 1.3% , R 0%
WAE 24 h NEEE R AT
2.3.7 FeAEw ik

BT 1 ~2 mm B /N A 2R 0L (S1) 2
0.25 g It 6 iy, K% PR &, 7 5l A 6-% B R
526.513 0 mg/L 8- 128. 318 4 mg/L.6-Z %
9.341 8 mg/L 10-Z M} 250. 178 0 mg/L HYIR A %] HE
ARVETRE 1 mL, 2. 3. 27 R Iy ikl g AR S A T
FeU2.1. 27 WUR A8 e, A 4 S U
FERNSCR K RSD A, 45 R L3 3. 45KV 4 Pl
A3 B4 [ 2k 99.36% ~ 101.7% ,H: RSD [
WTEO0.75% ~1.5% , T LA /& 4 A B3 i 3 il
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Table 3  The result of recovery rate test

JR A piikay

HEVES -2 [l i

S

. r’fiﬁem samplﬁjifh: (p  Orenal Added Found Recovery Average F;[;
amount (mg) amount (mg) amount (mg) rate( % ) recovery rate( % )

6-LEWE 0.2429 0.560 1 0.526 5 1.090 1 100.7 99.36 0.86
6-Gingerol 0.244 4 0.563 6 0.526 5 1.079 7 98.02

0.2418 0.557 6 0.526 5 1.080 7 99.35

0.253 8 0.5852 0.526 5 1.108 7 99.43

0.2526 0.5825 0.526 5 1.105 9 99.41

0.249 3 0.574 9 0.526 5 1.097 4 99.24
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%23 3 ( Continued Tab. 3)
. v A B 1FrE DRESSS nl ik 22 SZ AT [R] A7 3% .
o . AT b B i PR PR =
C ¢ Samnl ight () Original Added Found Recovery Average (%)
omponen ample weighti 8 amount (mg) amount (mg) amount (mg) rate( % ) recovery rate( % ) ¢
8- [y 0.242 9 0.105 4 0.128 3 0.2350 101.0 101.2 0.75
8-Gingerol
0.244 4 0.106 1 0.128 3 0.2357 101.0
0.241 8 0.104 9 0.128 3 0.234 8 101.2
0.253 8 0.110 1 0.128 3 0.2417 102.6
0.252 6 0.109 6 0.128 3 0.238 3 100.3
0.249 3 0.108 2 0.128 3 0.2380 101.2
O~ 0.242 9 0.010 7 0.009 3 0.020 3 102.8 101.7 1.5
6-Shogaol
0.244 4 0.010 8 0.009 3 0.020 3 101.7
0.241 8 0.010 7 0.009 3 0.0200 99.57
0.253 8 0.011 2 0.009 3 0.020 9 103.8
0.252 6 0.011 1 0.009 3 0.020 6 101.7
0.249 3 0.0110 0.009 3 0.020 4 100. 6
N
10 i% 0.242 9 0.1655 0.250 2 0.419 5 101.5 100.9 0.77
10-Gingerol
0.244 4 0.166 5 0.250 2 0.418 4 100.7
0.241 8 0.164 8 0.250 2 0.414 6 99.84
0.253 8 0.1729 0.250 2 0.4239 100.3
0.252 6 0.172 1 0.250 2 0.426 5 101.7
0.249 3 0.169 9 0.250 2 0.424 2 101.6
2.3.8 sEMELER TEERALE SCIAEZFEARR 4 DRI S

B 20 Az SRR, 45242, 3. 27 TR 7 il A ik
A, B R AT ), #5292, 1. 27 30 g
SRR TS R A (TR IR VA T R AR e MR
AN 8 FiR ) , ok MG — s h 5 6-22 3
% 8-y 6-Z MM 10-22 1) A&, 45 I 4,
4 AL IR B i il BRI 6-Z R
10-Z 1 8- Byl 6-Z2 05 . 219 5 301 AR 2 FEAR

0 3 6 9 12 15 18 21 24 27 30 33
iR 1] Time (min)

0 3 6 9 12 15 18 21 2 27 30 33
IR 1] Time (min)

8 HEEMHM(A)REAXEM(B)UHPLC &ifE
Fig. 8 UHPLC chromatograms of Z. officinale sample (A) and mixed reference substance (B)

VE:1:6-Z290 2K ;2 . 8-2E) ;3 :6-2 i ;4 . 10-22[; . Note: 1 :6-Gingerol ;2 :8-Gingerol ;3 :6-Shogaol ;4 : 10-Gingerol.
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Table 4 Content determination results of Z. officinale samples (n = 2)
4+ Content( % )
48
No. 6- LR 8- 6-ZJf 10-2£ 1
6-Gingerol 8-Gingerol 6-Shogaol 10-Gingerol
S1 0.23 0.043 0.004 2 0.068
S2 0.19 0.035 0.004 0 0.056
S3 0.17 0.025 0.007 3 0.044
4 0.24 0.050 0.003 2 0.090
S5 0.23 0.040 0.011 0.072
S6 0.26 0.061 0.011 0.110
S7 0.23 0.052 0.005 7 0.083
S8 0.17 0.042 0.004 4 0.076
S9 0.25 0.046 0.005 9 0.090
S10 0.11 0.032 0.002 2 0.060
S11 0.088 0.023 0.002 4 0.042
S12 0.098 0.027 0.001 8 0.048
S13 0.11 0.024 0.002 3 0.041
S14 0.11 0.028 0.002 2 0.051
SIS 0.089 0.017 0.002 0 0.031
S16 0.17 0.043 0.003 4 0.086
S17 0.20 0.051 0.006 6 0.095
S18 0.18 0.046 0.005 1 0.083
S19 0.18 0.034 0.004 6 0.064
S20 0.12 0.026 0.004 1 0.048
-H(E Average 0.17 0.037 0.004 2 0.067

2% 9( Continued Fig.9)
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Fig. 9  Content comparision of multi-index components in different origins of Z. officinale
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