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Establishment of UPLC-Q-TOF-MS Fingerprints and Antioxidant
Spectroscopic Relationship of Ethanol-eluting Sites
of Tetrastigma hemsleyanum Macroporous Resin
CAI Guogiang"?, XU Zhijie’, QIAO Xiaohong?, LUO Tianji*, ZHANG Lei'?, HE Yibo'*"
(1.Key Laboratory of Green Cleaning Technology & Detergent of Zhejiang Province, Lishui 323000, China;

2.NICE Zhejiang Technology Co., Ltd., Hangzhou 310051, China)

Abstract: Objective: To study the spectrum-effect relationship between the extracts of Tetrastigma hemsleyanum and its
antioxidant activity, and to clarify the quality markers of its antioxidant activity. Methods: The extract was prepared and
separated by macroporous resin elution, six different elution sites were obtained using ethanol at concentrations of 10%,
30%, 50%, 70%, 90% and 100%. The fingerprints of the Tetrastigma hemsleyanum extract and each elution site were
established by UPLC-Q-TOF-MS and the characteristic peaks were screened. The free radical scavenging rate of 1,1-
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diphenyl-2-trinitrophenylhydrazine (DPPH) was used as an antioxidant index to investigate the antioxidant activity of the
extract and each elution site of Tetrastigma hemsleyanum. The Pearson correlation coefficient method and orthogonal
partial least squares (OPLS) method were combined to analyze and study the spectrum-effect relationship between the
characteristic peaks and the antioxidant activity, to screen the quality markers, and to analyze and identify the chemical
compositions. Results: Under the positive and negative ion modes, 57 and 92 characteristic peaks were identified in the
extract and each elution site of Tetrastigma hemsleyanum, respectively. The combined results of Pearson correlation
coefficient and OPLS analysis showed that 14 ion peaks contributed more to the antioxidant activity, which was vanillin
(P2), catechin (P13, N19), rutin (P27, N54), and isoquercitrin (P28), kaempferol-3-O-rutinoside (P33, N61),
proanthocyanidin B (N18), proanthocyanidin C (N22), and ion peaks N23, N25, N26, and N29, respectively. Conclusion:
UPLC-Q-TOF-MS fingerprints of Tetrastigma hemsleyanum extract and each elution site were established, and the quality
markers of Tetrastigma hemsleyanum antioxidant activity were revealed to provide technical support for the formulation of

quality standards and resource development and utilization of Tetrastigma hemsleyanum.

Key words: Tetrastigma hemsleyanum; antioxidant activity; UPLC-Q-TOF-MS; spectrum-effect relationship; quality

2024 4 8 A

markers
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T HARAE A PiAE R, BAPUEAA Y Bk
JEEUH | PR AR T, R A E 2
JHR B, =5 TE25 0 B s AUla 5 ) 2 b
JHUTR L =95 EEIE A I . 20 WS B,
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Fig.1 Fingerprints of Tetrastigma hemsleyanum extract and each elution site in positive (A) and negative (B) ion modes

1007 F 1 IFE, AETFHRAT&SETFIESHUELENR Pearson
o B SRR
< 80+
b Table 1 Pearson correlation coefficient analysis of each ion
% 60 peak with antioxidant activity in positive and negative
il ion modes
H _
m ¥ WS REIIAT(min)  BPEIK PearsonflXFEE Pl
o)
& 20 P2 0.687 [M+H]" 0.7 0.04
A ﬂ I—_.j P13 6.581 [M+H]" 0.705 0.038
0- SI SI3 SI4 SIS SI6 57 P27 16.577 [M+H]" 0.682 0.046
. . P28 16.919 [M+H]' 0.676 0.048
Fig.2 DPPH radical scavenging rate of Tetrastigma N18 6.005 [M-H] 0.681 0.046
hemsleyanum extract and each elution site N19 6.606 [M-H]" 0.757 0.024
. N . N22 7.507 [M-H] 0.691 0.043
S R4 A A2 BT vs S A AL Ve
GO R T I SL A o - s oo
PROUFESC FREL, Nk 1 s . IEE TR, 155 N25 8.388 [M-H] 0.686 0.044
5 ARG 5 HT AL TE P 5 B 25 MR E A5G (Pearson N26 8.518 [M-H] 0.725 0.033
HIEFRH0.6), NG REAT BE(P<0.05), 43 N2 9117 [v-H) 0129 0.032
51 P2. P13, P27, P28, P33, Hl3¢ 7 K #4141 4n N 16619 (M 0872 0.005
N61 20.743 [M-H] 0.777 0.02

B 3A firn. B THEECE, 158 9 MREIEE ST
A PR 5 5 25 IR AH 96 (Pearson AHC & %5>0.6), H. N22. N23. N25. N26. N29 . N54. N61, HAHE =%
A BB EAE B (P<0.05), 439k N18. N19. PEUNKE 3B . FEREAR A FRIFAL T, kit
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ot ' X BRI OPLS S3HT4% 4L, 4 Pearson HIE R EA
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3 FLIFNE FR AR T O 85 T T4 £, SEHCH: )
212 os TR AP R T, AR TR S TR R
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A A AN ARV L SEEARSG, AL 14 AR IS =
. T RAEAAIE R T AR
1.0 24 =ZHEMEUREFREINECERDTEE
MR F3C 1.2.3.3 TR E@R ST 71k, X =
0.7 KAEPUEALTEPERY 14 5 I A TS5 o3 73 B
L8, AR AN 2 B,
0.4 L& P27 IE & FRA T WEEE F m/z
153.0321, BEEgF i X 1 4> CO s FA3 R v B+
0 m/z 125, it 25—~ CH, 5> TS 8 A 2 F m/z
110, #RJ5 PG 25—~ CHO 4y 159 3% 851 m/z
03 81, G54 SCHRBORP 9 HEMIAL &9 P2 22K .
L&Y PIBTEIE & F A X iy & F m/z
06 291.0860, 155 T2 25 2 43 F C,H,0 Fl 1 thiksr 1
0o CO, 138 m/z 162, B} & C 31y 1,3 SR (PAD)

El 3 IE(A), f(B)&E P T4 E e SH E s rkn
Pearson AH5¢ R EIE]

Fig.3 Heat map of Pearson correlation coefficient between
each ion peak and antioxidant activity in positive (A) and
negative (B) ion modes
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BRI BS T m/z 287, 454 SCHR ORI 0
MA2E S P33 LRI -3-O- 25/ pH

& ¥ N18 7 11 B T AL BB 7 myz
577.1373, B FIF R 3 4 F C,H,0 15 EIfE A
BT m/z 451, T4 51 RDA W IF 2 140 T
H,O J 15 2 E-ERE B F m/z 407, BEES T C,-Cy 2t
Wit 25 1 47 LA BVEREE A m/z 289, 45
A SRR B HEMI AL A9 N18 N IFAE T 3R B.
G N19 1E5 BTN 9B ES T m/z 289.0733,
1 F 24 RDA 4@ 7= A 3 F m/z 151 Fl m/z
109, BT R A FHNBIRI X 1 43F CH |0, 15
BRAERE A B T m/z 125, 854 SCRRGERH231, Hiz i)



- 318 -

0 Tl B 2024 4 8 H

[MIEES

—0.05+

—0.10+

—0.15

0.04

5]

0.0

HVEENA4
o

—0.02+

—0.04+

— T T T T T T T T T T T T T T T T T T T T T T T
0.06 ettt aTa) ol mcio NSt A A B cod = N A BN R =N SV AN Do A VN BN LI AN =gt S ANy ot A= SO SRR SO SN =t N MRS RV SNSRIt A =
A R I T s K4 x-nlhlnlnlnlhlnV\\O\O\O\D\O\O\O\D\O\Ol\l\l\l\l\l\l\l\l\l\?gg 0

IICIINIIIINIEA N EAeAcnene

K4 IE(A), 5(B) B TR 2 5 7 S A S PR OPLS A [l 2 %L

Fig.4 OPLS model regression coefficients of each ion peak with antioxidant activity in positive (A) and negative (B) ion modes

VIP

VIP

T T T T T T TT T T
e

TTTTT LSS S Sy T T
Nl\oowaocxm\cﬁmc\vml\\cxol\vol\o-w—w LIy S P A A <
Y TS e e o e A S e T S A o -—oo—z<zr§zzm

S O N D IO0 AT GO IAI—0OIS S00
mo—NNNNN—ommmvml\oomrﬂ\ov-nvlnﬂ'oggvvv 0000 —

K5 IE(A). f(B) B 7R 25 B i S PRSP OPLS B4 VIP i

Fig.5 OPLS model VIP values of each ion peak with antioxidant activity in positive (A) and negative (B) ion modes



%453 55 15

BEER | 45, =M RILRIE RS, UPLC-Q-TOF-MS $8 8t BE R EE T Kbt B A S0C 205 - 319 -

#2 M PURABRISEW A T E

Table 2 Chemical composition analysis and identification of antioxidant quality markers in Tetrastigma hemsleyanum

15 R B ISR T (min) [EER I EN o3 ¥ Tfittm/z) Piats EY
i A R BT
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NI8 6.005 [M-H] CyoHas015 577.1373 451, 407, 289 578.1424 JFAEFH KRB
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