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Quiality analysis of Ampelopsis grossedentata leaves at different
harvest periods and development stages

HU Baishun, LIU Yao, DU Xingyuan, ZHANG Chaoyang”, CHEN Yongbo,
QIN Bang, MA Shilong, CHEN E, LI Qiufang

(Enshi Tujia and Miao Autonomous Prefecture Academy of Agricultural Sciences, Enshi, Hubei 445000, China)

Abstract: In order to investigate the difference of active substances of Ampelopsis grossedentata leaves at different
harvest periods and development stages, the three different development stages including bud tip, tender leaf and old leaf
from May to September were employed to determine the polyphenol, soluble sugar, total amino acids and five flavonoids.
The principal component analysis and cluster analysis were carried out to characterize the differences of active
substances. The results showed that the contents of active substances were significantly different among different harvest
periods and development stages. Concretely, the contents of dihydromyricetin(DMY), taxifolin, polyphenol and DMY
isomer were higher in May, and the contents of bud tip and tender leaf were higher than those of the old leaf. The contents
of myricitrin and soluble sugar were higher in May, July and the contents of old leaf and tender leaf were higher in
August, September than those of the bud tip. The content of myricetin was higher in August and September, and the
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content of bud tip was higher than those of the old leaf and tender leaf. The content of total amino acids was higher in
May, and the content of old leaf was higher than those of the bud tip and tender leaf. Moreover, three principal
components were extracted by principal component analysis with the total cumulative variance of 93.456%. The

comprehensive scores of bud tip, tender leaf and old leaf decreased in order, and the scores of different harvest periods at

the same development stage were May, June, September, July, and August in descending order. The 15 samples of

Ampelopsis grossedentata were divided into three groups by cluster analysis, and each group had specific quality

characteristics, which were corresponding to bud tip, tender leaf, and old leaf respectively. The comprehensive scores of

bud tip and tender leaf groups were significantly higher than those of old leaf. In summary, this study recommended bud

tip and tender leaf of Ampelopsis grossedentata from May and June as excellent raw materials.

Keywords: Ampelopsis grossedentata; harvest period; development stage; flavone; active substance; principal component

analysis; cluster analysis; quality analysis
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grossedentata (Hand.-Mazz.)W. T. Wang)lH, J&Hi4E
N RSEFNE E R DA R A F 2 S HER B
bkl I8 EEZ IR SR, P EE
A 3000 ZAFERIPTRICHE AR FUEMURE, A H B
L EHTRTREA L, S 2. 2. 2k
R SEP o), HAGHUIE T AR B-ST, B I | B 1 i (681
PUAALE), JETTREAR OGS, R 2R
[FIEAEI O . RS Ar 2o . ot &t 341k
B, 2. SRR, RIS
HTE 5—9 H, FHEZS HS UK AT P o3 PR SR S
R E W BRI A A AR Rk, XA [FER
RN 2 1 B B e A - v 0 M B A3 1R A T 43 A AT
i, ARTHLEEG IR,

TS i BT 22 LU S e, B2 VL — St
R EAbAE. PREIESIARIRI I 21 £
Wi RSSO T TRIESR, (HOGT S BT
WIS D o A8 SEAN AR F e AR (i 43
MR S A i SR S, K
AR F B F R S A 22 4 45,
RS KB R, PINESESTE T AR |
RO AP A — Sl R i, R
3. W MM ZSETTR B SR & KK
RAG o v AR A ORI FH i RORAR i — AR 51 A
MERZE 4—6 ARSI SR &, AWM
4 IR —a i R & s, ST A8
[EN IS

AWFRLL 5—9 H AR B R Bt bt
FEXR, WE 2l v SRR N 5 Wi
WS B o i, I T F R T RS A AT

HESL AR BN, B EWTE SRRSO Sk B
BB R T PR S S R R, MBS Al B
W B I KRR S

1 MR5E%
1.1 #ME5RF

FEZSFE AR (R 1) RS Tt 2 Uit St U A
T RN RMIF M, 20284 fint . it
SNEBEMBRAE . ZFRN ML T, R
5~10cm, AI4F 160, ks, £2h5%
06 A I — ] Bl [RRRR A /N5 Sl Rk
0, Z R RREERHL A — RDRRIR A /N, FE R
JEHBRMAEFNZN, 12 h NZEIRATE 2 min, #E
J& 50 °CHET, Mfiead i (FLAS N 0.425 mm) 5 %5 &t
WECIRAT

*1 BEHRES

Table 1 Sample information of Ampelopsis grossedentata
Feibdis REMNE CRCHE  CRIETR] SRPC R

T51 ZFJe 2021-05-20 10:00—12:00 20 51
T52 gt
T53 &zt
T61 e 2021-06-25 10:00-12:00 26 A
T62 gt
T63 &zt
T71 ZFQe 2021-07-23 10:00-12:00 30 Z=
T72 gt
T73 &zt
T81 e 2021-08-25 10:00-12:00 24 /N
T82 gt
T83 AU
T91 R 2021-09-24  10:00-12:00 26 i)
T92 gt
T93 &zt
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Fig.1 HPLC chromatogram of flavonoids in Ampelopsis grossedentata leaves
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Table 2 The quality indexes of Ampelopsis grossedentata leaves

OGS AN R Bl bEEme Ot e e AR
Fa A TR (umol-g?)

T51 41.69 0.684 0.475 0.142 38.01 33.15 0.593 949.37
T52 42.56 0.846 0.851 0.109 31.38 32.06 1.664 930.38
T53 29.30 0.210 0.819 0.126 28.20 23.59 2.079 1082.28
T61 36.92 0.526 0.450 0.156 35.75 32.99 0.589 816.46
T62 38.50 0.595 0.753 0.121 28.26 31.88 1.637 759.49
T63 25.88 0.044 0.679 0.138 27.39 23.08 1.670 911.39
T71 34.38 0.448 0.492 0.239 33.15 32.34 0.562 683.54
T72 36.75 0.529 1.015 0.126 25.50 28.56 1.277 664.56
T73 24.92 0.030 0.746 0.146 23.35 20.11 1.611 70253
T81 34.09 0.346 0.469 0.249 31.26 29.50 0.656 778.48
T82 36.00 0.436 0.748 0.127 24.46 28.46 1.880 702.53
T83 21.18 0.022 0.612 0.161 23.65 19.77 2.277 892.41
T91 36.86 0.344 0.453 0.183 34.50 30.21 0.791 74051
T92 38.10 0.454 0.805 0.144 29.89 29.21 1.734 683.54
T93 20.62 0.015 0.674 0.161 27.99 20.34 2.031 854.43
FEIE 33.18 0.368 0.669 0.155 29.52 27.68 1.403 810.13
brifE2E 7.08 0.259 0.173 0.041 4.47 4.94 0.607 122.98
5 Z A% 21.34 70.26 25.87 26.30 15.15 17.85 43.27 15.18
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Fig.2 The contents of the active substances in Ampelopsis grossedentata leaves at different harvest periods and development stages
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554 0.142%~0.249% ., 0.109%~0.144% ., 0.126%-~
0.161%, ZF2R. W, &Mt R o B s (A A
a8 H.9H. 8 HO H), SRR 5
H, HRE-—RBZR . 2, ot s &
NS

2.2.5 AR RKBFL T NEIERN S E

FAHRE TR

B 2. & 2-E AJH, AFEERIBCAL & BB
FEAS I — A 2= S AR TRy 23.35~38.01, H:
o 5 J 2RI, 7 HM BRIk, HE SRR
W = St R A PRI TR R 22 57 1B 3 (P<0.05) . 2
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8120y SN 0 N2 BN ] B i e Y 1
2.2.8 ARRERBIFL T NBURR SRR =
2 2, B 2-H alAL, RFESRIBCHAE & BB
FEZR MY R 2 R 75 1A 664.56~1082.28 pmol/g,
H s Am iy &t , 7 0 S A,
HAB A RSO S 2 SR 7 ik 22 5 1 3% (P<0.05) . 2f
O, W i SR R O R R RS TR
P, SN 683.54~949.37 . 664.56~930.38,
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BB S e YA 5 1, ARAIEHY A 7
H, HFE RN 285 ok SV R &
U
2.3 TEIRWHEAFIL B M EBRFRAIERL 5 57 1A
AN
XPRERCHEAS AR A 1) 8 T ST HR AR HEA T F2 0y
30T, FARBUREERT 1 0 E5 34, FHIEE
YR 4119, 2,152, 1.206, 52 BTERE BN
51.490% ., 26.895%. 15.071%, Ji 7= ZitsilkR Ny
93.46%, KT 85%, WIARFHES IR
FE 3 AIAL, XF A 1 s K sina —
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Table 3 Load matrix, eigenvalue and variance contribution
rate of principal component for quality indexes of

Ampelopsis grossedentata leaves

ApiEEt N — - ﬁm ——
FWGr1 FRUT2 FERG3
AR AR 0.841 0513 -0.063
TERERA 25 i 0.788 0.583 0.007
W & -0.488 0.779 -0.236
MR & & 0.327 -0.838 ~0.246
Z AR SRR 0.867 -0.185 0.390
L 0.949 0.264 -0.058
IR ey -0.870 0.363 0.096
B LR A i -0.195 0.060 0.959
FEIE(E 4119 2.152 1.206
5 2 TTHRA% 51.490 26.895 15.071
J5 22 Bt oTkE % 51.490 78.385 93.456
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F1=0.204X1+0.191X,—0.118X3+0.079X4+0.210X5
+0.230Xe—0.211X7-0.047Xs;

F>=0.238X1+0.271X>+0.362X35-0.390X4—0.086X5
+0.123X¢+0.169X7+0.028Xs;

F3=—-0.052X1+0.006X>—-0.196X3-0.204X4+0.324 X5
—0.048X¢+0.080X7+0.796Xs.

PAAS R RS 0L ) 5 22 SRR ARG,
FFENHEAS i 2R G PR AR -

F=0.514 90F;+0.268 95F,+0.150 71F3,

25 G PR RS AS [R) SR MO R & 7 B B
REZRINAS ERMTIr . SRR KRS0, ik
4051 15 ADRESFE S INZE AR5 s BRI
T51. T52, T61, T62, T91, T92, T71, T72, T81,
T82, T53. T63. T93, T73. T83; [l —RIUHIA
[ 4 5 By BB 2R B il O 25801923 b e BRI
R, B W—-ARBBS A6 AL 9
H.7H . 8 AR IZR 1M EEAE.

x4 TERBHMELEMERERNERDIFTR

SE5FN
Table 4 Principal component scores and comprehensive

evaluation of Ampelopsis grossedentata leaves at

different harvest periods and development stages
FE S S s gatsr i
TS 1 ERUr2 EHSF3
T51 1.466 0.115 1.588 1.025
T52 0.564 1.811 0.874 0.909

T53 -0.979 0.470 1.797 -0.107 11

T61 1.195 —-0.389 0.554 0.594
T62 0.271 1.101 -0.386 0.378
T63 —-0.935 -0.377 0.703 -0.477 12
T71 1.105 -1.268 —-0.939 0.086
T72 -0.119 1.321 -1.525 0.064
T73 -1.231 -0.421 -1.030 -0.902 14
T81 0.766 -1.515 -0.446 -0.080 9
T82 -0.303 0.825 -0.974 -0.081 10
T83 -1.530 -0.764 0.416 -0.931 15
T91 0.880 -0.840 -0.117 0.210
T92 0.113 0.739 —0.895 0.122
T93 -1.263 -0.807 0.380 -0.810 13

2.4 AFERWHAFAZ EMER R R LD

KRR A TR, P B 2R AR R
FEES . mIE 3%, MERHEE R 5.0 BF, Al 15
NEZRFEA IR 3AEHE, b Gl 1 A 5 A
FESL, 4390k T51, Tel, T91, T71. T81, #Mi
IRBTBRE L s JEHE AT 5 NESSFEAL, 20l T52.,
T62. T92. T82. T72, M lntfi Bt ; JSRE
WA 5 REasAEa, 4350 T53, T63, T83, T93,
T73, YIREMMEBRES . SEE 4 TR, JEHE |
FERSFEM SR SIS FIME R 0.367, 257F 11 BEAH:
CREEATR IR 0.278, RBE N HESRENE S
135 BB R-0.645, RUIZER | W2RE15 5B
BETEnt,

151
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Fig.3 Cluster analysis of Ampelopsis grossedentata leaves at

different harvest periods and development stages
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Table 5 Quality characteristics of Ampelopsis grossedentata in different groups
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