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Abstract: Objective To establish UPLC fingerprint of Dioscorea zingiberensis, analyze the common characteristics and
differences of the quality characteristics of D. zingiberensis in different habitats, so as to provide a scientific basis for the quality
evaluation of D. zingiberensis. Methods The chromatographic column was InfinityLab Poroshell 120 EC-C1s (150 mm ><2.1 mm,
2.7 um). The mobile phase was composed of acetonitrile (B) and water (A) in gradient elution at a flow rate of 0.3 mL/min, the
detection wavelength was set at 203 nm, and the column temperature was 30 “C, which was used to establish the UPLC fingerprint
of 65 batches of D. zingiberensis from different producing areas; SPSS 19.0 and SIMCA 14.1 software were used to evaluate the
quality and analyze the differences of D. zingiberensis from different habitats. Results The UPLC fingerprint of D. zingiberensis
medicinal material had marked 31 common peaks. The identified five saponin components and other unknown components all
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participated in the quality expression of D. zingiberensis as the main information. The comprehensive score of the load value of the
main components indicated that the comprehensive quality of D. zingiberensis medicinal material from different origins was quite
different; The results of PCA showed that the chemical quality characteristics of D. zingiberensis from different habitats were
different, and each grouped into one category. Among them, there were significant differences between D. zingiberensis from
Danjiangkou region of Hubei Province and samples from other habitats. The components represented by the peaks 5, 28, 11, 12, 29,
18, 16, 31 and 13 selected by the PLS-DA model were the main marker substances causing the difference between the samples of D.
zingiberensis, among which No. 28 and No. 29 peaks were zingiberensis newsaponin and deltonin. Conclusion The UPLC
fingerprint of D. zingiberensis established in this study can relatively characterize its chemical quality characteristics, and the
chemometric analysis results of the fingerprint provide scientific basis for screening quality markers of D. zingiberensis and

establishing quality standard.

Key words: Dioscorea zingiberensis C. H. Wright; UPLC fingerprint; principal component analysis; quality evaluation;

chemometrics; protodioscin; pseudoprotodioscin; zingiberensis newsaponin; deltonin; dioscin

J& I 2355 Dioscorea zingiberensis C. H. Wright
NE iRl (Dioscoreaceae) % )& £ 4F 4 A H
W, BFREEZE. KGR, FEARE-RYX 5T
M- X, AT . W Wik, B
Pa. Hl . PUIEE, R ERRA R A T
WM, JEH R AR ZEANY, HMwH.
.o, BAEMIEZ . Rk, fE RV M
B2 % ZTh M. AR LN, 2L
RJEM FEWHAM BN AR R, BAH
M NHRE. PrOolshm. JmAs. gy
SRR, HATSZ N TG R, 0
i 57 368 i R S R T O MU B IR I R 2451, S
HhBELOMMRE 2T 2012 AEFRAFRR 25 S
nfll, EHEH RS L E R R oS B s i
Y1, WliE 1.1%~16.15%, LLEBPUE4HEEH D.
barbasco L. H o EEe, ERNERH ST ICE
B ZFREN) o

JE W 2 5 — b 24 20 o BA A T 24 AL
BT AZES, i, EKRAEER, K
AR P2 HoME DL, B AT SOk IRGE £ DUE
M3 51 rp S R O R AR N e bR L
EHHATIENGET, Wbl HPLC #e4r&ikss £ A e b
Xof o B R AT VRN 0 AR 3 R A PR L S
R 2GR, AN B S e B 4 LA [ 7 e 1+
LM R AR R AR, T L E R 2
Kln%, SBERK, Wor2 1R R
Fedgdir, FIFH LK HPLC R XMESZIIUER .
B SR . UPLC v A 558 K 194 B2 R
F3~ PRI o B R R v i R AR A A, R
B 7E 45 J5 53 BT INF 1600 B 96k /04X 7510 04 6 7 Tt B A R
KEIR A R0, 5F ok, A, H

i~ B b, WIRESEAE 8 ANAF T HLEE
HEHUF AN G, @ UPLC fRarE,
P AL S0 & 2 07 E R FEAT o dr, $2E AN TR
HhJE M B BRSPS = R, R JE
B GRVE BT S VPR SRR R AR
1 UFEE5RG
1.1 4&5

Agilent 1290 i = X0BH (115 24t (Agilent 2
H]) 3 101-3AB B AEXTEFE (Jbai Xl
XA TRAT) 3 HQ-700DE HY K i8I i e 4
(BB AEERERARD ; DZKW-4 B -7E
BB AR R AR A D 5 2l
i CGHTVL BB T VUSRI R ) ¢ BSA224S-CW
T2 —RF (REFIEEARIETARA
A]) 3 CPA225D M+ Jisr2z —H 1RV (FEZH|
WiRLAA AL AR A 3 FW-100 B £ 1)
RER AL (LB AU AR AFD .
1.2 X7

Rt PE, (B2 (Fisher AR 5 RIS
A Al K CBF g e TE AR R A F]D
TKCEE CHETHWTHBAA, S0
af) ; —MAMERHEHE JitS CHB1705L) . &N
¥riF (S CHB170718) W [ R ER 5o ik B AL Wkt
HAERAR, RESH=98%; ZHEHE Gits
MUST-17090203) . JRE #i 28 (#t5 MUST-
17100901 ) . fh i #F w2 H ({5 MUST-
17110504) W H it 2 R IR A R A R, i
B0 5 98.78%. 98.53%. 98.80%.
1.3 X%

JEM MR A AR 8 ANt 65 HtRE
di, 220 R H R 2K SR B S R S e N JE



¢¥% 20218 $52% H 13 Chinese Traditional and Herbal Drugs 2021 January Vol. 52 No. 1 © 229

5 Dioscorea zingiberensis C. H. Wright [JfRZ5, %
bR SR, VIR, T8RS 55 CHE
+, WrfEL 65 Hif, BT HESNSH.
PEHE R LS AR 1

£1 TESHEHETHRES
Table 1  Sample information of D. zingiberensis from
different producing areas

PR s 2
S1~S5 WA LE S (H)
S6~510 WAL O E 2L (D)
S11~S20 FFEFEHANZ (N
$21~S30 WAAE-HHER TS B REE (S)
$31~S35 HRBEREM 4E (&
S36~S45 B 76 22 e R FH B AT (A
S46~S55 WAEE B FHEX ()
S56~S65 B T s 1S ME K B P4 (L)
2 A&

21 Hil@EERHIE

FREUE M Z R 222 05 g, FEERE,
ARV, R 80% LBV 30 mL,
PR i, 85 CHIAEIA 40 min, AHIE =,
NEWRR R, R, MR, REEBELER 20
mL TZ&KMAZET, HEEHREEAEE 5 mL,
i 0.22 pm FAFLIEMR, BRASAES R IA TR .
22 MRBRAERNEIE

FEERERERSE. WREHRSE. &t
W AN R S U I S
SMET 5 mL E, HH RS R B IR
0.68. 0.39. 0.75. 0.42. 0.38 mg/mL FI%} & i fik
B, A i B T ) B A N R R, &
0.22 pm FFLIE B EE 5 RIS
23 BIEEH

3% 4 4  InfinityLab Poroshell 120 EC-Cys
(150 mmXx2.1 mm, 2.7 um) , WEIH KN
(B) -7k (A, BREWM: 0~2 min, 15% B;
2~40 min, 15%~40% B; 40~50 min, 40%~
53% B; 50~57 min, 53%~60% B; {AfRiiE 0.3
mL/min, f&EM¥EEK 203 nm, Fi& 30 C, #HFEE
1 uL,
24 FEFER
241 FaEMEREe  BFES (S7) 4% “217 TiH
J7 v & R VAT, IR “2.37 il SR 4l
ERERHI5E U5 04 2. 4. 8. 12. 24 h HEFE,
DL 28 Sl S M, TS AT W AR O B B
(] 5 AT U A . 45 R B /R % RSD {HI/N T

3%, KM MERAE 24 h WHRGE .
242 FEEEWRK  HOFESR (ST) #% “217 OUF
T3 A R TR, IR €237 il kst
HEFE 6 Ik, LA 28 SUEhSIRIE, RS ILEIER
FERHOR B B (i) 5 AR W T AR, 45 R /R % I RSD
E3/NT 3%, RIIEREHE RIT
243 BEEMIRK % “217 WFHEELH &
FEdh (S7) 6 1y, %R “2.37 ik, LA
28 SRS IRIE, TR A I (A LR B I [R]
M EmA, 4R ERSI RSD HY /T
3%, KHEEEM R
3 HR55H
3.1 BMEIRZAH UPLC e B EEREL
& “2.17 WU ks mltiles 65 g EHit
AR AR, e “2.37 TR MiB&REERE, 4
I UPLC (il (B 1. 45188, REM™
HJE M2 H UPLC fR 4Bl (i e 2 B 5L A
A, fH T A 2 F RO, U BN [ = i 2
TR B ) 2 5 EER B S L il 5 B
ER B R b2 o 3 g0 RS AR AL P R
4t) (2004 A FRD SR HUE 2 Hi) UPLC fi
SUAEATI G . WERTR & %58 0.3, LA S1 44
M UPLC EIRE/E NSRBI TUCHS, 208 P47 %
A RE M T UPLC FRacEE e (]
2), FHEHA P RE 31 ANEE, fRiIAERE
R (19 S, WRFEHEH (20 518, &
MR (28 S, =AM EHEE (29 S,
EHETF (30 5U§) 5 FREERW
32 BEMEFRAMREMNEEITN
RNEGEVENAF =1 G T EFHAM i E, K
WFFL LA 65 AN [F) A it S A7 0eg 190 0eg T ARUCA D s
W, Fl SPSS 19.0 &t it B Ak Bk AT I K4 b
(PCA) , THHAHIHE M AR AR S L T7 Z DTk,
DURFIEME (VIP) >1 A$eluhadE, 2R 8 A F
o B BT Z R RRE N 80.323 (>80%) (%
2, B 3, ULHART 8 NF o LT JE M i
M 31 MR 80.323%MME BB, HEA FAT L
RAEJEMEF UPLC FRAUEIERFE. RN, Xf &
F RS IR E L A9 5 % A W R A % &R B
(£ 3) AT, SHREM, FHINHE 5 FEt
R MHEA R BMENFEGFEESETE
HERNRERIE, 0 1 ER0 3B Rp g
1. 2. 5. 6. 8. 9. 10. 17. 20 (fHREFH T .



«230. ¢8 % 2020418 $52% B1H  Chinese Traditional and Herbal Drugs 2021 January Vol. 52 No. 1

- S65

1 FREIF#EMETR UPLC R EESME
Fig. 1 UPLC fingerprint overlay of D. zingiberensis from different producing areas
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Fig. 2 UPLC fingerprint common pattern of D. zingiberensis from different producing areas
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Table 2 Principal component information and variance contribution rate of UPLC fingerprint of D. zingiberensis

e 2 BT A SEHBCT T MEN
ait J7 ZEDTRER % SBTTIR /% it 7 ZE TR Y% FBTTHRAR /%

1 8.085 26.079 26.079 8.085 26.079 26.079
2 3.983 12.847 38.927 3.983 12.847 38.927
3 3.505 11.308 50.235 3.505 11.308 50.235
4 2.520 8.129 58.364 2.520 8.129 58.364
5 2.253 7.267 65.631 2.253 7.267 65.631
6 1.943 6.267 71.898 1.943 6.267 71.898
7 1.542 4.973 76.871 1.542 4.973 76.871
8 1.070 3.452 80.323 1.070 3.452 80.323
31 0.016 0.052 100.000
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Fig. 3 Scree plot
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Table 3 Main factor load matrix table

ki it
1 2 3 4 5 6 7 8
1 0.795 0.340 0.145 —0.026 0.000 0.200 0.146 —0.156
2 0.758 —0.233 0.275 0.029 0.274 0.088 0.153 —0.062
3 0.617 —0.408 0.018 —0.098 0.247 0.258 0.247 —0.055
4 0.590 -0.521 0.265 —0.030 —0.023 0.211 —0.065 —0.250
5 0.889 0.137 0.161 —0.239 —0.022 0.052 0.100 —0.121
6 0.847 0.257 0.162 0.050 —-0.114 0.005 —0.113 —0.173
7 0.484 0.110 —0.230 —0.203 0.138 0.518 0.214 0.216
8 0.837 —0.053 0.276 0.024 0.087 —0.286 0.076 0.100
9 0.767 —0.044 0.252 0.013 0.077 —0.436 0.080 0.036
10 0.813 —0.305 0.203 0.005 0.192 —-0.179 0.068 —0.055
11 —0.576 0.433 0.202 —0.295 0.107 0.154 0.327 —0.251
12 —0.144 0.770 0.163 —0.008 0.400 0.054 —0.015 —0.151
13 —0.324 0.644 0.337 0.295 0.238 0.293 0.092 0.084
14 0.335 0.443 0.048 0.045 —0.635 —0.305 —0.033 0.153
15 0.040 0.470 0.057 —0.624 —0.367 0.083 0.156 0.222
16 0.278 0.137 —0.568 0.250 —-0.339 0.432 0.156 —-0.317
17 0.780 0.331 0.188 —0.180 —0.186 —0.056 —0.205 —0.024
18 0.510 0.377 —0.456 0.393 —0.317 0.069 0.155 0.018
19 0.085 0.291 0.039 —0.661 0.271 0.096 —0.425 —0.109
20 0.586 0.504 —-0.014 0.171 —0.098 0.133 —0.403 0.154
21 0.071 0.483 —0.095 —0.410 0.321 —-0.178 —0.249 0.190
22 0.407 0.191 —0.486 0.075 —-0.213 —0.042 0.242 0.314
23 —0.054 0.092 —0.729 0.069 0.202 0.254 —0.187 0.188
24 0.280 —0.284 —0.342 —0.192 0.213 0.465 —0.340 0.050
25 —0.045 0.393 —0.259 0.330 0.512 —0.363 0.260 —0.135
26 —0.069 0.115 0.309 0.382 —0.255 0.247 —0.264 -0.177
27 0.163 0.587 —0.322 0.300 0.395 —0.170 0.062 —0.152
28 —0.134 —0.026 0.337 —0.211 0.051 0.236 0.543 0.339
29 0.481 —0.105 0.463 0.329 0.422 0.141 —0.052 0.329
30 —0.207 0.278 0.718 —-0.017 —0.185 0.304 0.138 —0.154
31 —0.110 0.018 0.543 0.643 0.045 0.268 —0.205 0.275
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Table 4 Ranking of comprehensive scores
T ey H% | w5 LGERES HE | RS ZE6HS HEE | 5 A8 HEA
S1 —0.430 44 S18 -0.337 40 S35 0.933 13 S52 -1.393 63
S2 —0.868 56 S19 —0.474 45 S36 1.269 5 S53 -1.202 61
S3 —-0.813 55 S20 -1.024 60 S37 0.434 20 S54 -1.619 65
S4 -0.789 54 S21 -0.067 29 S38 0.306 23 S55 -1.369 62
S5 -0.187 36 S22 0.210 24 S39 1.163 6 S56 -0.724 52
S6 1.482 3 S23 0.213 25 S40 0.620 18 S57 -0.477 46
S7 1.140 7 S24 0.026 27 S41 0.429 21 S58 -0.701 51
S8 1.141 8 S25 -0.151 35 S42 1.071 11 S59 -0.122 34
S9 1.124 9 S26 -0.079 30 S43 0.659 16 S60 0.051 26
S10 1.384 4 S27 0.733 15 S44 0.549 19 S61 -0.102 32
S11 —0.666 50 S28 0.644 17 S45 0.934 14 S62 -0.281 39
S12 —-0.396 42 S29 -0.102 31 S46 -0.933 59 S63 -0.613 48
S13 —-0.902 58 S30 0.029 28 S47 -0.878 57 S64 -0.337 41
S14 -0.108 33 S31 1.063 12 S48 —1.548 64 S65 —-0.407 43
S15 0.349 22 S32 1.736 1 S49 -0.634 49
S16 —-0.208 37 S33 1.091 10 S50 —0.493 47
S17 —-0.263 38 S34 1.662 2 S51 —0.749 53
H
] | 027 18
| AR BN 03 215 *
4 AZ 431 . g 02l " 2541 21 <>1<>422 *20
‘ 10 23 @16 17
| Ais AYT as HA _ o *11 19 - O<1>,<>6
an Y N *5
‘165 61 . L o 0 g(] 26 g
= O Wﬁ—'g" o1 +28 *24 20 8
- a o ' 27 o381 294 +10
-2 Ve A -0.2] *3
ARy s a2
A3 —0.3 ; . : .04 -
-4 AR 03 02 01 0 01 02 03
pl1]
[ S S S E6 FE~HEMHEREYELEFEHEE

H. D. N. S. G. A, Y. Lisil 84N L% 1
H,D, N, S, G A, Y, L markings are shown in table 1
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Fig. 5 PCA-X score chart of fingerprint of D. zingiberensis
from different producing areas
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Fig. 6 Factor load diagram of fingerprint spectrum of D.
zingiberensis from different producing areas
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Fig. 7 PLS-DA VIP value diagram of UPLC fingerprint
chromatogram peak of D. zingiberensis
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