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Rapid Screening of Antioxidants of Oil Extracted from Bangmaoluoxinfu ( Trichonephila
clavata) Based on GC - MS Coupled with DPPH Assay

WANG Shiyu,LYU Heng,GAO Meng, CHEN Tongtong,ZHAO Chenxi, LUO Jianrong
(Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D, College of Pharmacy, Dali University,Dali 671000, Yunnan, China)

Abstract ; Objective To establish a gas chromatography mass spectrometry (GC — MS) technique using 1,1 — Diphenyl -2 —
picrylhydrazyl (DPPH) as a free radical for rapid screening of antioxidant active components in the oil extracted from Bangmaolu-
oxinfu( Trichonephila clavata). Methods The method combining GC — MS chromatographic analysis with DPPH radical chemical
reaction was used to screen antioxidant components by analyzing the changes in the chromatographic of the oil extracted from
Bangmaoluoxinfu ( Trichonephila clavata) before and after reaction with DPPH. Furthermore ,the antioxidant activity of each com-
pound was evaluated by the rate of reduction of the peak area of the chromatograms. At the same time,to verify the screening re-
sults of antioxidants by the DPPH — GC — MS method ,a methodological study was carried out,and the free radical scavenging abil-
ity of the control product was determined by a microplate reader. Result A total of 22 compounds were identified from the oil ex-
tracted from Bangmaoluoxinfu( Trichonephila clavata) ,accounting for 89.67% of the total ,mainly consisting of fatty acids and es-
ters, with relatively high levels of methyl oleate and methyl linoleate. Sixteen antioxidants were rapidly screened from them by the
DPPH - GC — MS method ,among which 2,4 — Di — tert — butylphenol , ethyl stearate, linoleic acid, ethyl linoleate , ethyl oleate and
palmitic acid ethyl ester showed strong antioxidant capacity. The results of activity verification showed that the DPPH - GC - MS
method was reliable and can be used for rapid screening and identification of antioxidants in natural products. Conclusion The
DPPH - GC - MS method can simply and efficiently screen out the antioxidants in the oil extracted from Bangmaoluoxinfu( Tricho-
nephila clavata) ,and provided the experimental basis for further development and utilization of Bangmaoluoxinfu ( Trichonephila
clavata) resources.
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rylhydrazyl, DPPH) J&& — R A2 FA A5 1Y B B 5, 31550 5 DP-
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6 9.35  ERERR Myristic acid Ci4Hy50,  0.40
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9 10.42  ##HHAR Palmitic acid Ci6H3,0,  5.85
10 10.61  FEHER LG Palmitic acid ethyl ester CigH360,  4.43
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canoate
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mL ™S N R AR PR AR

2.4.2 WFEERXE BURS MWW, #2.3. 17 F &
PEESEHERE 6 Y, 0 R AR, 1154 RSD {8, 45845 BHT |4
7R R AN R IR W T B A RSD {43 34 1. 64% 0. 99%
1. 47% ,F WA B R AT

2.4.3 FHEHRE  BUR—HE TSRS, 2. 17
EFATHIE 6 B bl AR, % 2. 3. 1 T T S5 0k 47 204,
O ST R B B ) S 0 T R, THAE RSD L, T S8 HH 1 22 B s 4y
PR I} [A] ) RSD {75 0 ~ 0. 01% Z [A], W& 1 ALY RSD B 7E
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0.19% ~5.55% Z ], KL L O A Ik R M R AT .
# 3 EBLHMIR P ALY

e 1%?-’-?@‘@/ ama fiﬂj i Ecﬂj}a‘ lb%mﬁﬂ ik
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1 4.96  IEt—ki 15743 14367 8.74
2 574 FtT 10479 9527 9.09
3 7.94 2 4-TRTHIEE 47251 4466 90.55
5 9.15 T 5 e R F 11388 10341 9.19
6 9.35 R R 5011 4509 10.01
7 10.14  FERmER F ES 147278 121 677 17.38
9 10.42 K@ 91 168 69 069 24.24
10 10.61 KRR 7,18 71210 20633 71.03
11 10. 69 10 - —F—Biki 10 355 9348 9.73
13 11.27 iR e 279 425 218 469 21.81
14 11.31 TR R R 359529 295 562 17.79
17 11.56 Wi 46977 27295 41.90
18 1160 Wiz 54 664 24246 55.65
19 11,74 WihERZHR 56797 13242 76.68
20 1.7 HERZES 86 142 25028 70.95
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P 4 NS S e B g i
X} HE iy ] )= 77 I RE(r)
BHT y =1 457 943x +35 895 688 0.991 3
AIGEAA y=1480 521x —4 849 509 0.999 8
R y=1410 688x — 12 759 988 0.994 5
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WMIRIRZ , A E RS, Hiknl W, DPPH - GC - MS J7ikfy
i 1 25 SR 5 AR L7 ) A i 45 SR — 3, 2B DPPH - GC - MS
DIRERINL T R T
3 itig

BB LB IR — R 2 00 s ot i R A 2 sk, H Al
A BT 5B AT A AT M R RS A DG . AT
FEFIFH DPPH [ i3 S5 B4 @ im g ), il 5d GC - MS 43
MR i i e (9 A8 Ak, Rt & IR B B i Is T 5
) 16 PP AT ML o & T3 R DL AL TG PE AL A S AN
IR 107 8 B LIRS A, 5B W I R L T R L S 9 R R L i
iR F B VR S TR AR £ TR o Horpr, WP R & — i A (A IE



%43 % B2 R % h E FH F T Vol. 43 No.2
2025 %2 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Feb. 2025

FACHEA AT B B (R 1 B TGk A LR 6 B R >, AT 4
GBI 2910 N 2 N NI TR s 2N . N = R S e = 1
VTR 85 A G e (9 T A s bR 2 AR S5 T 1k

WS 1 A T IR, LA PR Ao i o 7 i B L T Il A KT Y A

R PRSP AR A A 2,4 - AT SR i A Ak

ST I PC12 A0/ B 0P DLSOR AR 1 T %

}\%'?7?]%5'5 AGS 41 ELA7 0 45 1 9 BA R B PSS %

W

TEHUEAIR 3 0 8 52 36 v, WL 21 55 DPPH [ |y JE S s

Je, @R E TN 3 A g (T TANILS ), Hod i £1

DPPH [ p S B 38 I 0, 45 43 B {7 8 #I W 9 DPPH A

HIE K A3 il 7= ) 0 (5 . AE QIU T Y A s

DPPH — HPLC - DAD — TOF/MS Jj ¥& i 1% £ A= 5% v ) KSR T

AL f2iz i DPPH — HPLC - PAD i e 4R 45 4E 43 P i BT S A

BT AL B R A . R AR SE 5 v FE 2% 48 DPPH [

E R 3, DASRE S 8 5 o - B0 ik 7 ) e T RR o, B

T BOMERE , TR A B i i

TR Wy Hh PR i e Bt S A M O3 S A PR 1L ¢

1 E B R BRI E 2 FE A TIPSR b A TE

T X BELAA J 3 R T SR A AT 5 508 03 g A5 B S AL 15

YHEATIE N E . DPPH - GC - MS Jr¥kR Al A d A4k 2

N5 TE L BT AR ES G, AT PR TR 5 ) v 0 28 1 T SR AR T

JGF  TEAHEAT BAR IR G5 14 53 B3, AR T A% e i X B A B A T

i FEMMAEOLH . AT ST DPPH ~ GC - MS J5 2 fij i i

RO R B 455 I NG TSR AT PR HEA T 1 , DA 24 T

Wi B4 IO 0 — 20 TF R A P A S B

% 3k

[1] KUNTNER M, HAMILTON C A, CHENG R C, et al. Golden or-
bweavers ignore biological rules: phylogenomic and comparative ana-
lyses unravel a complex evolution of sexual size dimorphism[J]. Syst
Biol, 2019, 68(4) : 555 -572.

[2] YONG HS, SONG S L, CHUA K O, et al. Complete mitochondrial ge-
nomes and phylogenetic relationships of the Genera Nephila and Tricho-
nephila (Araneae, Araneoidea)[J]. Sci Rep, 2021, 11(1): 10680.

(3] Towésn, B =m RIS R [ ). AR 2 e 2
2, 2013, 28(3): 56 —59.

(4] 2548, v, mhnede PEZGNIPEIM]. 2 . #IN: 18
HERRE AR SR, 2013 432 —433.

(5] wls &, XESC, AR, 55, 2855 10 Jm Wik 52 By Bt g 38 4
B 507 12 S BE 25 g . CN103638057A[ P]. 2014 -03 - 19.

(6] MFESE, w4, W, . LR AR K 00 288 1 WA 25
N7 PR £ B L 745 . CN103655631A[ P]. 2014 - 03 -26.

(7] BRGHE, B0, Jrfd, 5. — R0 10 s Rz i il
7% B 2 R EE 25 7%k . CN103638058A[P]. 2014 —03 - 19.

[8] BB, KIRA, DM, % —FEIUREE IR 1 )8 W
WA R A S e 45 51 . CN104042632B[ P]. 2018 -05 -01.

[9] SALAMONI S D, COSTA DA COSTA J, PALMA M S, et al. Antiepi-

leptic effect of acylpolyaminetoxin JSTX —3 on rat hippocampal CAl

neurons in vitro[ J ]. Brain Res, 2005, 1048 (1 -2) . 170 - 176.

JIN L, FANG M Q, CHEN M R, et al. An insecticidal toxin from

Amino Acids, 2017, 49(7) .

[10]
Nephila clavata spider venom|[ ] .
1237 - 1245.

FUJIWARA M, KONO N, HIRAYAMA A, et al. Xanthurenic acid
is the main pigment of Trichonephila clavata gold dragline silk[J].
Biomolecules, 2021, 11(4) : 563.

Az, FRFAT, 2, 4. DPPH - HPLC - QTOF - MS/MS 4t
R e T AL PP RRZ P U TS R [T ] KRR 5T
LIk, 2018, 30(11): 1913 - 1917.

K, ERK, #imgdE. HPLC - DPPH i & B R 72 5

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]

[22]
[23]
[24]
[25]
[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

B TR B AR E P BREL ], B E 2500, 2021, 24
(8):550 -552, 557.

FRAEk, U1, A7, 45 HPLC - DPPH 7EZRICHH A2 2
BPCAALIGTELT ). P EIZGRIRSESA, 2022, 53(2) : 185 - 191.
WANG X, ZUO G L, WANG C Y, et al. An off — line DPPH -
GC — MS coupling countercurrent chromatography method for screen-
ing, identification, and separation of antioxidant compounds in es-
sential oil[ J]. Antioxidants, 2020, 9(8) : 702.

NIEJY, LIR, JIANGZ T, et al. Screening and evaluation of rad-
ical scavenging active compounds in the essential oil from Magnolia
biondii Pamp by electronic nose coupled with chemical methodology
[J]. Ind Crops Prod, 2020, 144 112060.

DING L J, WU X M, ZHANG C G, et al. Toxin diversity revealed
by de novo transcriptome assembly for venom gland in two species of
spiders ( Trichonephila clavata and Sinopoda pengi) [ J]. Comp Bio-
chem Physiol Part D Genomics Proteomics, 2022, 42. 100984.
JBUNSE, B R, MGk, AR AN TE] 7 R B 4T I ek 4 i
WY GC-MS [ J]. AR ERZG2A T, 2023, 41(4) .
239 -243, J5¥fi 41 - J5 i 42.

B, HREE, B, SF. USRS A IR R S O B AR AN AR A
WYECI]. U2, 2021, 43(4) : 1103 - 1107.

ENLPC, BRIBE, B R, 55 A KA IFI TR AL S A 22 ) & ik B
HAHUAAAFERTTEL ] shAe P B 2524T],2022,40(3) :139 - 142.
SHI Q Y, CHEN J L, ZHOU Q F, et al. Indirect identification of
antioxidants in Polygalae Radix through their reaction with 2, 2 — di-
phenyl — 1 — picrylhydrazyl and subsequent HPLC - ESI - Q -
TOF — MS/MS[J]. Talanta, 2015, 144 . 830 —835.

BT FhA I S LN A U Salicorn — 5 RIS Y BF
FE[D]. Mial: ARk, 2013,

FEAKHE. SLPE 5T 5A AL B L 7 B S PRI [ D ]
FH: WHALIIE R, 2011.

TR, XU, BRAE, 5. WS BIE G BRI i P4
AEHILT]. KEFEPEZIREZR, 2015, 31(5) : 930 -932.
JAZEAG, BRIk, JTIRLL, 5. BZEHudeln BHT i 1 R A
BAR MR LT]. N AR, 2022, 51(4) : 1077 - 1082.
SINCLAIR A J. {H SR Er {3 1 r 7 i 5 kg Xeh A A i o G 52
W [T]. MM R, 2022, 30(3) : 23 -32.

WokT, RS, &k, % BT AR 2SR
FEHERE B B AR SR B S M (] o E p 2Rk, 2022,
47(19): 5158 =5170.

SHW, BH, HvEIL, B ubERFR b BRI AR A Y
AT R )], A SulAR, 2023, 36(3): 1-3, 8.
ZHAO F Q, WANG P, LUCARDI R D, et al. Natural sources and
bioactivities of 2, 4 — di — tert — butylphenol and its analogs[J].
Toxins, 2020, 12(1): 35.

CHOI S J, KIM J K, KIM HK, et al. 2, 4 — Di - tert — butylphe-
nol from sweet potato protects against oxidative stress in PC12 cells
and in mice[ J]. J Med Food, 2013, 16(11): 977 —983.

SONG Y W, LIM Y, CHO S K. 2, 4 - Di - tert - butylphenol, a
potential HDAC6 inhibitor, induces senescence and mitotic catastro-
phe in human gastric adenocarcinoma AGS cells[ J]. Biochim Bio-
phys Acta Mol Cell Res, 2018, 1865(5) : 675 —683.

KAARI M, JOSEPH J, MANIKKAM R, et al. A novel finding: 2,
4 — Di — tert — butylphenol from Streptomyces bacillaris ans2 effective
against Mycobacterium tuberculosis and cancer cell lines[ J]. Appl
Biochem Biotechnol, 2023, 195(11) : 6572 —6585.

QIUJ Y, CHEN L L, ZHU Q J, et al. Screening natural antioxida-
nts in peanut shell using DPPH — HPLC — DAD — TOF/MS methods
[J]. Food Chem, 2012, 135(4) : 2366 —2371.

QIU JY, CHEN X Y, NETRUSOV A1, et al. Screening and iden-
tifying antioxidative components in Ginkgo biloba pollen by DPPH —
HPLC - PAD coupled with HPLC - ESI - MS2[ J]. PLoS One,
2017, 12(1) : e0170141.

111



$43 % $24 % h E ZFH FF T Vol. 43 No.2
2025 %2 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Feb. 2025
2 A s Ak ) = 3 [ L = s
ET DPPH Bt & GC - MS I R REFFIRBEELZFT R HENRELK S
(IE3 W 108 - 111 71)
L 1.6X107 7 "
100
1. 2% 107 13
90
S 804 8.0X10° 7‘7 "
= | |
N i 9
§ 0 4.0X109  HELFCME s 0 e
HT 60 " 1 4 4 5 |2 i 2
b i n . ! 1819
i i 0.0
o TN ‘
T 404 4 ox 1064 TR DPPH l
By |
2 30 . s \
—a— FEBRLH B -8.0X10°
20 —e— Ve
~1.2X 107 %
10
0 T T T T T T T T T 1 -1.6X107 T T ] T T 1
-0.5 0.0 0.5 10 L5 20 25 30 35 40 4.5 1 6 8 10 12 14
WE/(mg - L) {REA I 8]/ (min)
B 1 BB ARE DPPH H H A5 BRAE T B2 BT S DPPH N Al S iY@
1. 6X 108
BHT 110
« 8
1.2X10 100
8.0X 107 & Ly
W TR o o
4.0X107 iR ﬁ 70
3( o ‘ “ ?Eﬁx‘j'ﬁﬁt% iﬂ‘T_I\Z 60 imr@
H# & ‘ ‘j'l/f\;(‘j'ﬂﬁ” +DPPH ﬁ 50 1 —— BHT* .
_,LOXIOT_ 2= AnWHA gmﬂ 40 4 A I}/:JLA'}[ﬁ:FLB%
& 304
-8.0X 10" 4 A 204
10
-1.2X 108
0 T T T T T
" 108 0.0 0.2 0.4 0.6 0.8 1.0
-1.6X T T T T T 1 3 .
4 6 8 10 12 14 16 PR/ (mg - L)
LB B8]/ (min)
B3 IRAX RS DPPH R HT G 9 (5 & B4 3 A4-X RS DPPH H i B0 BR g

\l



