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ABSTRACT: Objective To investigate the main active components of different monthly Tetrastigma hemsleyanum
Diels et Gilg (TDG) from Zhoushan City and establish the map of different monthly TDG. Methods The quality of
different monthly TDG was evaluated by combining fingerprint similarity evaluation cluster analysis (CA), principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA). An
InterSustainSwift C;g chromatographic column (4.6 mmx250 mm, 5 pm) was used, with acetonitrile-0.1 formic acid
aqueous solution as the mobile phase, gradient elution, flow rate of 0.8 mL/min, detection wavelength of 20 nm,
column temperature of 30 °C, and injection volume of 10 puL. Results The fingerprint similarity evaluation results of
12 batches of different monthly TDG showed that the similarity of different monthly TDG samples varied greatly; the 13
common were identified, and 3 common peaks were recognized; CA, PCA, and OPLS-DA analysis could all classify the
12 batches of different monthly TDG into 3 categories; and 2 differential quality markers, gallic acid and quercetin, were
screened out by analyzing the variable importance in projection (VIP) values under OPLS-DA. Conclusion The high
performance liquid chromatography (HPLC) fingerprint and multi-component content determination method established
in this study is stable and reliable, and can provide a reference for quality control of Zhoushan TDG.
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Table 1 Moisture content of different parts of Tetrastigma
hemsleyanum Diels et Gilg (%)

A HEHE g oy A

1 72.01£0.07° 72.54+0.35°  80.53+1.99%  72.54+1.07"
2 63.18+0.058 70.32+0.12°  77.88+0.96°  70.93+0.90°
3 88.78+0.06" 72.45+0.39% 76.61+0.97¢  83.41+0.98"
4 77.84+0.08" 67.57x0.19°  76.38+1.22°  67.33+0.50"
5 73.130.14° 73.60£0.44°  77.26£.19.0°  64.19£1.08°
6 71.42£0.12° 76.48+1.51™ 81.35+1.29°  67.71+1.53¢
7 66.15+0.08" 78.05£1.17°  85.78+0.98"  74.37+1.01°
8  67.07x0.06" 75.46+0.53" 82.76+0.82°  66.34+0.96%
9 64.09£0.14% 74.90£0.57°  83.50+0.94°  70.49+1.65°
10 66.15£0.06 73.80£1.11°  83.21£0.39"  79.27+1.36
11 73.81+0.08% 77.68+0.99"  87.08+0.93"  72.58+1.21"
12 75.43+0.07°° 75.38+0.45°  81.98+1.21°  74.51£1.49°

12 H, 4350 66.63 mg/g 1 82.01 mg/g; = MH-FHFHPH
SUBETE 6~9 H RS R K, A0 b vl e R R 7EAE KA,
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Table 3 Total polysaccharides content of different parts of
Tetrastigma hemsleyanum Diels et Gilg (mg/g)

Ay ik il i HRZ0
1 62.63+£1.62° 28.52+0.73"  36.77+0.49% 24.66+0.51%
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Table 2 Total protein content of different parts of Tetrastigma
hemsleyanum Diels et Gilg (%)

2 48.15+1.327  33.44+0.85¢  39.31+0.95¢ 53.33£2.01°

3 49.98+0.25°" 45.96+0.29°  28.89+0.14% 15.32+0.19"

4 51.83+1.72% 50.55+0.99°  34.15+1.01°" 23.87+0.51°

5 54.40+1.49% 42.23+£0.71%  46.77+0.74° 33.62+0.62°

6 48.88+2.11"  55.29+1.25%  57.13+1.31*  30.33+0.99"

7 53.51£1.32°  50.30£1.60°  51.02+1.62° 26.27+0.74¢

8 49.35+1.227 44.71+1.47°"  56.47+0.96" 21.89+0.55°

9 55.63+1.41°  40.99+£075°"  57.54£0.93" 29.14£0.38°

10 51.77£1.28% 39.54+0.88"  51.68+0.49° 29.12+0.37°

11 66.63£2.66"  48.15+1.32°  44.99+2.31°  29.25+0.96°

12 82.01£3.01* 26.57+1.23"  33.4440.85" 31.63+0.56"

Aty A Sl M R 4 SHETFPLEHA Emyy)

1 17.93£1.62*  11.52+0.73° 16.77+0.49" 16.66+0.51% Table 4 Phenolics content of different parts of Tetrastigma
2 14.924132°  9.44+0.85°  16.46:0.95° 16.1142.01° hemsleyanum Diels et Gilg (mg/g)

3 15.16£0.25°  9.80£0.29°  15.79+0.14™ 12.65+0.19° At i Ll il AL
4 1583£1.72°  955:099°  15.1541.01° 16.87+051% 1 4.15£0.06" 43.80+0.37°" 13.01+0.22" 29.27+1.00%
5 15.40£1.49°  9.23+0.71°  15.77+0.74™ 17.62+0.62° 2 232%0.02"  35.19£022°  13.11£0.06" 14.67+0.10"
6 15.88+2.11° 10.29+1.25"  15.13£1.31° 17.33+0.99" 3 6.58£0.01°  40.44£1.09°  32.49+0.17° 29.41x0.18°
7 16.11£1.32%  10.30£1.60°  14.02+1.62% 16.27+0.74% 4 4.08+0.03"  29.12+0.39"  15.48+0.22° 21.50+0.90°
8  16.35£1.22" 10.71£1.47°  13.47+0.96° 16.89+0.55" 5 3.13%0.10%  30.60+0.44"  17.26£0.91°° 34.19+1.08°
9 16.63x1.41* 10.99£075"  15.54£0.93° 16.14+0.38° 6  1.42+0.03 16.48+1.01*  11.35£0.29%  7.71+0.53"
10 16.77+1.28"  10.54+0.88°  15.68+0.49" 18.12+0.37° 7 3.15£0.05%  33.80+1.07°  23.01£0.93° 39.27+1.00*
11 16.63£2.66" 11.15£1.32*  16.99+2.31*° 18.25+0.96 8 4.51+0.06° 48.30+0.73°  13.31+0.32F 19.72+0.86°
12 17.10£3.01°  11.571.23'  17.44+0.85° 18.63+0.56"

TE R EL o SIS RN TEIE, £3. 5, 6.

223 = EARFENREESHELSEHETRTR
& 3 nH, BEE=MENERAT, REHSEE

BTG IA RS, A = - AR A SR

Fis, 11 H

9  5.61+0.12¢ 43.80+0.47° 16.01+0.24% 27.29+0.65¢

10 6.15+0.03° 53.80+1.10° 23.21+0.32° 29.27+0.36%

11 8.85+0.08"  45.46+0.89°  18.39+0.43° 33.27+1.21°

12 5432006 5538+1.05"  11.98+£0.21° 34.51+0.99"
T R TR i
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Horpkrh 2l St MR Z2ES idf. Horh, AR
B — A EBOEHIE 11 H, BB =i 8.85 mg/g, 2
o e s BT AR, HBAE 12 A, 2510 55.38 mg/g, MMt H
WiZE3 AL 7 H. 10 AHBL3 AEidfl, 55008 32.49., 23.01
2321 mg/g, Horb 3 AR 2 & ik b A A 43 & it BR
BRI T SR FRR AL 2B SRR, KPR
ARG L, 20 FEEE TR ZEENE R, HAEHR
YRR, SAES SIS RARML. Z5RERM, 7E 12 AR
R Mg, ZEE ek, HILA 0= R ALY
LW 2R,
232 EZHERRFELFRATHET BRI

TR A YR — 2 KRB, e Sk 4y A ep
g EE, HAPRMANME. BIE. 8. iR
A A S EAE R S L = R TR AL B ) 5
AN 5 FIR, —E A S A 1—12 e
FHAMERNE, BB 12 A4y, & 148.28 mg/g.
MLt 2R SR s A BIAE 12 . 6 A A3
B, SR 36.24 mg/g. 57.73 mg/g F1 70.34 mg/g.
4.5, 6 Ay, 255 R R & B E TR, MR £
R KT, 3T BE S R AN A1 AL 1) A Il 55 4 A7 B 46
Wisgmy, 5 H O AEWIR AR L 25, nb | ZUAYEE S e
6.26. 77.77. 38.49 Fl 52.04 mg/g, =M &-HRA7 K E I ER
¥ 2—4 AGEISE ETE TS, Mg D sm
1E 5—12 Az Rk mE, SBEPOBR PR
P2y AR A RS AR ], OB ERI, ARk
B, HERYREZ TR, Fibth B =5 f
YRR SRR, 7 P TR W v B 2 5 R RE A B AR I 4
REEm, B NEE, 7EE = E R LT A

®5 ZMHETEEMLE RIS 2 (mg/g)
Table 5 Total flavonoids content of different parts of
Tetrastigma hemsleyanum Diels et Gilg (mg/g)

k) R S I M
1 10.46+0.03¢ 144.26+1.00°

13.70+0.05"  25.00+0.25'

2 4.53+0.03" 105.51+1.07" 35.59+0.18" 33.99+0.24"

3 19.42+0.10° 129.74+0.62b¢  52.16+0.30% 70.34+1.42°

4 10.86+0.08%  86.04+1.04%  41.62+0.61° 49.11+0.25%

5 6.26+0.03"  77.77+£1.00" 38.49+0.95°" 52.04+1.63¢

6 13.16+0.63"  87.74+2.35¢  57.73x1.22" 43.02+0.99°

7 16.48+0.71° 105.54+1.99"  46.13+1.13¢ 62.89+2.01°

8 20.11£0.18Y 128.22+1.33°  56.45+£2.10" 48.92+1.25¢

9 25.12+0.78° 116.61+£1.00°" 49.13£0.99° 33.46+1.24"

10 30.79+£1.28" 123.38+2.58% 39.25+0.47° 38.82+1.258

11 35.51+01.36" 131.47+2.58" 16.88+0.478 44.76+1.98°"

12 36.24+0.91° 148.28+2.41* 13.70+0.12" 43.93+1.68"

WIB R, (AR R AR, X SRR I =
-7 o B AL S YL OIS — B S5 R, 7E 12
Py Rl =2, WS R, HAEMA = E A E
TR R B ZESAARS
233 EZHEFRRFEELFSTHETREL

M 6 A, =AM R HA AR
B 1—7 HZE SR EFRYTRRAE, 7SR ER
%, 8—12 AR RN, MELFRIG, BHm KR
FE o [AIF, = HOAR R ZE T R R T T AR R B
M. =MEEPR SR TES TR REE, HE
PP S EAAE 12 RS B e, X5 LIk
KPR BT FR G E —FE . 5 E a1
S R AT R, AT AR A = R R AR R
W, MTRES I H B2 | MR R AR B A K,
WATHE SYRD AL A G SEREM, 16 12 AfRik=
M, BRI E, HAEILH 0 =i AR
T B>

ul

x6 ZMEFRBUEEESEme/g)
Table 6 Total saponins content of different parts of Tetrastigma
hemsleyanum Diels et Gilg (mg/g)

A it} E - gl
1 7.97+0.12%

51.61+0.82"  36.15+0.58° 28.44+0.68"

2 5.64+0.058  42.42+0.58% 44.37+1.52°  8.59+0.28

3 10.89+0.13°  44.66+0.498 35.99+0.20° 32.09+0.05°

4 10.14£0.18°  55.27£0.67° 50.40=1.18°  42.41+0.41°

5 8.78+0.73"  56.16+1.88° 49.67+£1.52° 26.46+1.22"

6 9.78+0.19"  55.96+1.39°" 44.23+1.24° 30.19+1.82%
7 12.58+0.25% 49.74x1.41" 44.24+1.52° 48.99+1.36
8 22.730.74° 128.22+133 56.45£2.10° 48.92+1.25
9 28.44+0.87"° 116.61£1.00° 49.13+0.99" 33.46+1.24°
10 26.98+0.12° 123.38+2.58° 39.25+0.47¢ 38.82+1.25¢
11 14.17+0.17°  131.47£2.58" 16.88+0.47° 44.76+1.98"

12 10.93+0.32° 144.28+2.41° 13.70+0.12" 43.93+1.68"

24 EWEERES RAEUEITERN

SR F 1 R 24 B D3 2+ v 2 (548 S0 LR AEARUEE T
F 5572012 WG AHICEIE UET T 22 SRS IE AT Mark D4 DG BB,
ARAbTE, SEIFESR I, WK 1, L 1—12 A G =3
RO RS W BRAR S B, BRI 13 AN, )
B2, HddgiA T 3N h g, R0 3 SIEREFRR) .
10 SR BEERT) . 11 S0k & ). DIt g
B hZ2, 4350t 12 JERF A 4y =05 B4 SCE G2 T4
IR, 12 #it =M HFRe L EEMALUE R 0.678~0.972
FE 7o HILAHE, ARFRH G =M ALK
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Fig.1 Fingerprint chromatograms of Zhoushan Tetrastigma hemsleyanum Diels et Gilg in 1—12 months
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Fig.2 Comparison fingerprint chromatograms of Zhoushan
Tetrastigma hemsleyanum Diels et Gilg
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Table 7 Similarity of fingerprint spectra of Zhoushan Tetrastigma
hemsleyanum Diels et Gilg in 1—12 months

M5 ARABLEE 9’5 ARABLEE
1A 0.914 7H 0.963
2 A 0.846 8 H 0.867
3H 0.972 9H 0.969
4 1 0.971 10 A 0.678
51 0.949 11 A 0.959
6 1 0.956 12 H 0.904
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Fig.3 Cluster analysis of Tetrastigma hemsleyanum Diels et Gilg in
different months in Zhoushan
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Table 8 Regression equation, correlation coefficient and linear
ranges of 3 components

WA I e MHEE
/(pg/mL)
BWETmR Y=3116.3X+65.838 0.9930  201.60~935.00
Wit i % Y=26703%X+29.187 0.9998  201.58~1021.50
LAl
ey  Y=6789X-23.892 1.0000  200.08~1000.00
Kt
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Table 9 Content of 3 kinds of components in different months of
Tetrastigma hemsleyanum Diels et Gilg (mg/g)

A BEFmR i & IR AR
1 9.366+0.385™ 0.088+0.003¢ 0.052+0.002¢
2 2.720+0.394° 0.184+0.015% 0.043+0.001%
3 12.987+1.250° 0.244+0.024° 0.072+0.005¢
4 5.868+0.548¢ 0.164+0.005% 0.067+0.010¢
5 7.297+0.427° 0.126+0.011¢ 0.02120.002°
6 2.731+0.116° 0.124+0.014¢ 0.033+0.004*
7 12.104+0.259® 0.255+0.005° 0.030+0.005%
8 9.764+0.028" 0.778+0.043* 0.042+0.001%
9 12.967+0.049* 0.443+0.021° 0.019+0.002°
10 12.11440.996" 0.354+0.008"™ 0.645+0.025"
11 11.11240.327° 0.455+0.017° 0.185+0.011°

12 13.536+0.185" 0.094+0.007¢

2.7 BERHEERERRHI G ELERE
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P2k, B2 52 LA G -0.1% F R KAE N i shiAf e A 7
FAEEVEME, JEHE 0.8 mL/min, #Li 25 °C, PEMLATE] 45 min,

3 & 1
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