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[ ZE] MBEREEAZHAEIEMN. BTr-ArlzER, IS SREMMEL, Hia. B
MIMBAFAEREZER. N TIRAPELEERS . RIS R — S I RIAE, R FSAH @3 - Bk A
RN B LS AR SR B 98 S AT A2 A3 204, SR AE A (B 5 12 T A B LU R A R B 4 vt xe JL A o LB
YA EIVER, R e vk (3- (4, S-dimethylthiazol-2-yl) -2, 5-diphenyltetrazolium bromide, MTT) #5
8 TSN B AL R SCC-7901 M TESTMIRRCR. AR s, DB LLIRR AR e g 4% S il v vl 25 i 36 b
&Y. RIS 4 FAZEH WAEURE Y 8RBT 80% i HIRCER , FEAIM BE4ifL SGC-7901 A Kb
I T BERIVRIEM. M PR R BT EE . HARETER . F 2R 3 ML LB A Mk e . H
SIVEHT. X8 B w LRGSR B R B B AT R o 406 R AR i, AR W] RETE 1= 24 A i D A 9
B4 N AE.
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5tk (Trichosanthes kirtlowii Maxim. ) R SZ i Fp T AR B H B, 43020 5 A& 1) 50% 1 25%
HARI PRI EERMPEFRR, RO M @R, b k. SUME S, LRI .
PRI AN R BIR IIATT R, R B Mk L AR A T, AR A RS A
FFEHESS . NS, R, WK, RNRE, AP, s, AR, S0k, dERMMETER
SEN N RO VE T I, TR RS R R 26 (1t S R B R AN RE T, AR
HHURRREE TR, TG 755 5 AR AE D% 7 A R LB BBV A N SMIG RAF 5% % 3L
XL RO S ARG AR ER, BB UGE. OISR AER, JF AP/ MR ER R E, A3 TR
AR oL 775 L 5T W I /K- RS R 1 25 P $0A ) 248, B0 T 25 R0 45 A 14 10 20 i o B 7.
I, T S — AR A 5 2580 VTG TR MRy, R S A R 4 o a2 55 Tl A

FEREE R 250 R 2™ BAEAR . ARAL iR X, BT BARSRAFARTR, SECRFE L, AR 5
MIRGHE R TR 22555 . AR & B W R, BFFRER, AR5 RO P S8 i
A LIRS AL 5 W 0 e A A o 25 S, b ™ LR T e R AL 1 B L RS % ( Trichosanthes
rosthornu Harms var. huangshanensis S. K. Chen) TEFAZSIL- G Y& E W T W, 2 LEEA B A 25 A
tON L IR T KRB N VAN B SR SR AR, PR AR B R R L2 Y
SRR RARKEN . IEERRMA S, Hf THAEARMEPAK, KRZILLZHA LT,
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APBEBA B AR AOZE A A AR X A K A LR R T RE LA T R A 24 TR
oy, WORRAPUNTE . PO, LSO A pe Ak s

MHEETRE , A RE IR b2 a8, RIS M E AT & I, AR
= R AR B LA R B A R O A 0 A, i — DR SR BRI RS R A RO, 221l IR R
RO . PURERCR, 28R B LA B R AR g, RN IT AR 254t —E ny 2%

1 #R5REZ%

1.1 3L degFIE

RIS T LR S A B AR AR R AR BB S ) I ELAR 24 10 em f 8 LA # £
RS0 ¢ Az, FEH BT 8 h AKZERZEM, HRIMIR MM B2 3 . GIFRBOR)E,
Rotary Evaporator Vilsom-R-100 Ji¢ % 78 A AXA 0 He My, JFHIJGK Na, SO, JEF7- T4 e ZARTF IR B (4
EIHAR YR R 0.873 5 g, FERMAIIFRN 1.75% . FYTAIR S B OLAF Y DA% 5 S24 .

1.2 33 £ Z R4 09l E

I SE L HEAE 2 vi) (Agilent) /1257 (%) 6890 BUATHTA AT HP-SMS il A1 9 BANATAE, BT K
B30 m, NAEK0.25 mm, [FEHEAMNK 5% IgHT M mEGE (Phenyl) #195% H E:ffd% (Methyl-silicone) ,
L ai s UE AR, BOERE AT R 60 mI/min, SR EEFRFF 280 C. SRH] Agilent S973N JiiE{Y
HEATAINT, M SR I P R S A 2 B AT TARRT E A R, R AN @ - BB AR
(GC-MS) o3 Mrai i, R T —Fhas G hr e X S (0 B R ) 7 ¥ 0k S BT SR IV B i 45 4. 31X —
AR e S O R TS B AT L, DATRIARE S b E AU AR TR, B O AR B A
THREXT 1 1 A S5t & ARG e EA T 90, WA X AR SR G T s, RENE SN A TET b T AR R A A S s 2 LA K
HATRERAL A4, AT i 2 AT 5 AN P B 41 m] JE A BCHie ZR il O 7 0 R 20 M 4 SR n E R 1 N Rl {5
FE, AT 3 LT LAY ESS SR ) — Bk

1.3 B b @ Eregn e

BB AR A BN (Bacillus Subtilis) . £1.8+E ( Rhodotorula sp. ) . KRG ( Escherichia coli) DA
L A IR (Staphylococcu saureus) . BAREAEINT . FRIR 160 mg #E M IFEME T 1 SELE D,
AN, N- ZHEEHIEE (DMF) #EATMBIFE 242 1 mL, BB N 160 mg/mL (9 EEK. BRI
HLO0.5 mLIA 2 S B0, FEMA 0.5 mL DMF, Jt & AR 80 mg/mL AR, DAMCEHE, RAI %
5 Lb R B Y 160, 80, 40, 20, 10, 5 mg/mL, 6 ¥k},

B, WA B R, JFRE 5] M R B & A AR 3B AR RS i [ A B R SR . BES
TE37 C WA T RE T 24 h i de. G X Beif (AR5 5%, K O UEh i FL ) TR M A SR 5 E A S 2R i
BARNEREAM (NB) Bifedkrh. 7637 °C 250 o/min (¥R 5 F TR 12 h, MG HEATHRERERRE, i
2 HH A5 185 R 10°/mL 1 T A LA el .

£ 5 mL SRR 3 mL AR IE (X FLOBEREE A DAY A A B IR HE 97 3L (PDA) '), H:
BB NB 5552357, SRR KIS, FEEERES RSP INA 30 pL AL MFRR, &
JEIMA 30 WL AYBER,  DATE AN )k B2 i (1600, 800, 400, 200, 100, 50 pg /mL). H1EF
HE TR RS, WREERE N 37 °C (ZLEEREY 28 °C), $EHBEN 120 v/min, Ff LR B IN44 A ) 55
FREAE N X IR, 480 48 h 1EFR)E, [l A EEARAUTE 660 nm i K IE & By A ROEE (0D {H) ,
BAEHEABE 3 MESE. R, WRIBBOCREE, U A% W BT 35 i Tk A 4 i 4 il
B, PG HA S

1.4 L AP G EEG N T
£ B A kR SGC-7901 £537F RPMI 1640 R FRFLwh ) N 10% J3E B 4= L3 . 100 U/mL 75 25 2
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100 U/mL 45852, 3/ 1 mol/L HCl %% pH &= 7.2. ZHMifE 37 C . 5% CO, ¥5FHM PRI B0 8k K
B, PETT MTT H@akkaminst™ ) RI4gFL 8 x 10* AN40 M i % BE H M T 96 FLEG Fft. Bidk 24 h s, WA
100 wg/mL &0, 4hSedEFR 48 h. BFRgifa, FEBFRM, (1 200 wL 7Y A 55 77 505 vE AL
K LB 50 L A A 37 °C 1 MTT 39 (2 mg/mL) , R 5R 4 b 5 GHR 8605, 1 PBS %5k,
FEURIN 200 WL —HIJEEA (DMSO) , AN 4H M4 15 55 36 A FLASCES EI MR, 0 200 FRL I8 T 245 1) FLABOGS B
H, TEVPARIERYRS: 30 min LIFE/MEMEE Y. &5, BHEFRYAE 490 nm KT EWOCEE, A
LI E A 3R, IR RN L.

2 KWHERSSR

2.1 A RS BANN B F

I BTRE AT  BCHR EAS R S SCHER R L, B S LR AR R Y 36 Rk G (R
1), HEWA S EEED 81.72% . X 45E 119 36 Mk G W BT IR 00, A BLH T =85 K ek R
MRMR (19.152% ), M. B M AT ) (6.896% ). MMl (8.81% ) . AMWIHNRINIR (1.38% ),
JCIRBARWIRRER (19.16% ), J5HE (12.49% ) . FHHEGEWEY (5.59%) . Ji (4.58% ). Hrpirip
(CoH,0) . BRBIMR (CyuyH,0;) FIF2E (CH0;) TEBIIAEEP I E ORI, R RA =R KHT
WL BUB T, R X SR A B RO, R R AT AT A ER T (S, mutans ) R A 45 BT
AR IA B IRCR. F 2R Re IR0 MG IS, 9B Co XL A5 05 R0 B 87 s i A A, TR
M, EREABEDUEER, WU AR Sy ), NP0 A MR 1=, A B BT Ak L e
B ERIE M KA. 2 ZEE (a - Bisabolol, CsH,0) . =8 “ R — M (C,HyxO0,) . CHy Cy
H,, 0 Z54b45 s ELA ) e A 0075 Mol 240 B R T s 0

F1 BLUEEREEARULERSRRESH

F5  PREWE/min F Y 21111 Wi S 34 %
1 3.530 CyH,,0, 2- (I-MPTHEHECERE) Th 0.911
2 3.684 CyH,,0 2 M5 -9 - RILIF [3.3.1] Fhe 0.288
3 4.045 CpoHy 2- (1-fpTHEIECEKEL) Th 0. 461
4 4.727 C4H80, 3 - AL -4 - RHORHRE (FER2H) 1. 666
5 6. 648 CyH,(0, (2E) -5-%83L -3, 4, 4-ZHH -2 - OFERR 0.338
6 7.199 CyoH,0 FEEERS 3, 7 - Dimethyl -2, 6 — octadienal 0. 665
7 9.121 C,oH,0, C. R —. 2Tk Diethyl adipate 1. 807
8 9.227 CH, 0 KAE =43 Tabanone 0. 159
9 10. 016 C,sH,,0, 3% F8 — 2. Ti§ Diethyl sebacate 0.380
10 10. 289 CpH,,0, + —## —JCHR Dodecanedioic acid 0. 871
11 10. 887 C,H,,0 -+ i Cyclododecanone 2.768
12 11. 166 C, H,0, 4,4, Ta-=HH -5 6,7, Ta-U5 -2 (4H) - FZH 0.259
13 11.314 CH,,0, WA ISR Alismoxide 1.037
14 11.445 CHy 1, 1, 4a, 6 - UL -8a - 2S5 ZE 0.324
15 11. 498 C;H,,0, Ji 6.232
16 11.581 Cyy H, 9- (4-aS-T+48) Ttk 0.414
17 11.794 C1sHy0 41 24 alpha - Bisabolol 0.243
18 12.725 C.H,,0, 2R THs 13. 584
19 12. 868 Cy;Hy 2, 6, 10 - =3Pyl 0.387
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gkl
B9 {REETE min 5T BRI JB iR 3 B Yo

20 13.318 CisHig 1, 6— "Wk -4 - FNIEZE 1. 666
21 13.953 C,H,,0, il Oleic acid 1.112
22 14. 059 CyH,s0, 9, 10- "4 -9, 10- —ZHHE -11, 12 - T _f 0.713
23 14.907 C,H,0, + R ET RET 0. 505
24 15.239 CyH,, 0 T H IR Geranyl linalool 1.536
25 15. 500 CyH3, 04 HEH R (Ginkgolic acid) 0.798
26 15. 625 CyHgs Og I- (+) —-HHMEE2, 6 - — T SLEmEE 6. 568
27 15.714 C,H,,0, AR R T Hig 14. 495
28 16. 603 CioHy 2 - FIEE -4 - JERE 1.433
29 16.917 C,H,0 M5 - =6 — |4 — 11 — 1] 1.791
30 17.119 Cy5Hy 05 fE 2T IS APsilostachyin A 1.765
31 17.279 C,,H,, 0 1 - = bkl 1.783
32 17. 380 CyH,0, Z 1 Z BT Ergosteryl acelate 1.918
33 17. 818 CyoHy 05 FRIR, 3 - (/s E) W 2.920
24 17.913 CyoHy0, 9 — B S 2.168
35 21.233 Cy,H,,0 2,4-2 (1-FZH) F 1.751
36 22704 C,, H, — -4z Heplacosane 273

18.737 3.271

2.2 BEHWHAERLERIN
U TLURT A% R R4 Aol Z2 A 1R ST A I AR R HAT 0 2 I R ASCR (1)L 3 Al i e 3 58
F| 1600 pg/mL B}, H X} H

100 1 —_—— =
SREE. RREHERE. d +— — - o= =
K T B BL R LT RF R 5 !
Hl T 80% . X — 44 i —o—giggw
R, HILERRENE < a0 el
o R R R PR & 0 [ — - - R
S B AR T o
(EET SR S/3E TR ST N o - .

R %) 2R B A — R 1 A AR -20

. - gamARmEg [ TR JugmL!
BEAS BE (1600, 800, 400, 50 E

200, 100, 50 wg/mL) Xf I o0

TR AR A A0 B, B
AR, IR AT L SR R R A SRR W A 100 we/mL S, A4 B O B R
HR2 AL, 1G5 SRR LI BB, A5 123.5 pg/mL, HUCOYRIAFFE - AT SO
FERTA MR BRI R A, 2R 52 2RO o o8, i 3R B B LR A R B A4 5 il o 20 1 B8 1 LA
OMAIRIRCR. 28 ETIR, BURRRER B 45 S BN 0 R R BT, JU &R T 2018 B 17 400
WO X — R BT R B R R USRIt A I SR, RIS 0 Bk — 25 BF 5 12 A8 ) 1) H A A

1 B IAERR RIER X EARI S R0
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FEBEE T FE
®2 HUEHREELZBRIMEZE (IC) pg/ml
R HAT R G B (O BRI RIGFFH LI RER
293. 1 321.8 284.3 123.5

2.3 A AN E ST

MRAER 3 B, AR HER B FE x5 i 4 i SGC-7901 JEE B i 2 & Y HL MR i 4. 7E 100 pg/ml
BT, HAMGI AR KR 99. 43% , U582 MG MBI E R, HBEWREZ Y S0 pg/mL B, Il
FEREIMHIRAE93. 10% , PIHEZEFALE. (EFEWEEN 25 ng/mL 8 12.5 pg/mL ik, ] 558 K T 50
~100 g /mL. JXULHILEIRSS, 9 A0 T A7 1 B 442 25 i ) Jo 245 ) 0 9 2 7E 50 ~ 100 pug /miL. AR
a1 T 23 1C5, M 23. 59 pg /mL.

#3 TRREREMNEL M EBAM SCC7901 AGHIHI%

T/ (pg - mL™") 100 50 25 12.5
k2% % 99.43 +5.32* 93.10 +2.98* 47.13 +1.96"° 11.49 +3.42°

I AT BEEARIRE FHRRERERR T EZ 53R EF (P<0.01) .

3 it 55

TEXTRE RSB RO T, AT b B0 4 2 S 20 JB R T W Y 25 5. (o, I LA B 4 7k 2%
VORI T % T 38 L, XAl W AE 4 M P S 2 o L K 76.01% . IR R,
SR K BE RS RR (0 P S AN IR, A I T06 35 T 00 S T TS R v WG R T R 5 Gl 445 2 A B Ak
Wyt XTI B B BRI BT S e AL AR 26 B, (S IERIME SR 79. 02% . Ay g R
R, APUREEE (PR KEENSITRR M P ES I ZB8) LK B 28 RIS 2800 & 4 A B T % 58 LAY
(¥ 96. 19% . T M UG B 3R Bz i 2% il 40 e 1 61 Rk, Hirp 3R (6 48K — R
VTR RERIERIE . AL WO 3 - WIRAR Y eI TE ST, RTR T A A 5 sy A A
R 25, ICKEEN R Y TP S A LS B4 2 L R A R RSy, B 25 T R S A B A
KEREE | LR R A B AR BT S OIS, BRI, TR A B 26 i 2 #0728 16 & H AR il i, A B T
RTS8 R 7E 25 1 R 05 4 7l v BV FE . 5 DL R A B R AR IR L, AR TR 4 8 10
B EEY TN KNG ATS . . BRI, BERUSE . OCIRRISWIRRE . OSNG0S A
e, AE—ERX M. Mm% S a0 R E, T8N &R SR TREY RN ES, T
RN EA RAREIERAFTARR, SETHEEBT RS EOARRE. Hk, FERERrmE. Ll
WP SRR | IR DS RS LA, S AR R R A AR AN, SRBUT R 25 Rl R R
A 2RI R 2. YRR IR S B DT i B K VR L A LI RO | I S O R A B
A5 K GV L TR S B FE e FRITIK A& IR A0, (E06F 1 il . 4% 42 DL S5 R
LU Iy, BIBGICR ) A s AT HLIA R Mk B RE AR IBOE 2 28 A 5 1, AHAT LI 70 15
AT ST EEMHT R A 2 R T 40, M MER S . 45 LR, AR RO 2 S B0k
HUA)HE 2K T B A A A . 25 5

AT AR G R IR T, RILT — Rk A& AT R (cial, C, H,0), ik
BV ETAAETHBEMILE TR DRI, A0 S 2R TR0 3E B 40 ik 8 20 i 19
TS BN, FEEERESAE AR TR R Rk, XL BURANG . FLIRE . MR R4 I 0 A K
Fe s B B WM EIE R AR EREERE hE R T H 2L, &2 2 58— RS E 0%
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Caspase-3 X —KRHAYIAT-PATH , Ml AR PP A0 T, AN, 7 22 300t 410 o Jf 68 200 Ja 2 5 A
BB, X ACR TR IO AT AL PR AR T BiAT 2 e WA AL I P, G A A B
HA O — AU 25 W1 ).

A IR MRS B 270 S B S B 2 S, R R B R R R B R A B, (AR SR
PRSI AR08 12, RA SR B M S 25k, A5 3 IO e Tk 26 Sl oG (it el i A
FEIAR NMR | i MS SFE0RBE— P 00E) . AHER B M A7 KR AR BIR A TS AT P oy, =ik 381k
BYE. B RGN S K S ] 2 PRSI, )RS VAR AT 2 B R R A, X TR AL
REAEZG A EA N . JF 08 R 25 1) b iR 29 M 2 5 IR HOR I T8 X
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Analysis and Exploration of Volatile Oil in Trichosanthes rosthornii var. huangshanensis

Pericarp: Antibacterial & Anticancer Activities

XU Liying, HAO Jing, CHEN Zhao, WU Hui, GU Xin
( College of Landscape Gardening and Horticulture, Wuhu Institute of Technology, Wuhw, Anhui, China 241003 )

Abstract: The pericarp of Trichosanthes kirilowit Maxim. exhibits a variety of pharmacological effects. Due to differences in habitat
conditions, significant disparities exist in the quality, active components, and efficacy between Huangshan Trichosanthes and cultivated
varieties. To conduct in-depth research on its active components, action mechanisms, and further clinical verification, gas
chromatography-mass spectrometry ( GC-MS) was employed to analyze the chemical components of the volatile oil from the pericarp of
Huangshan Trichosanthes. The inhibitory effect of the volatile oil from the pericarp of Huangshan Trichosanthes on several common
microorganisms was evaluated by measuring the A value, and the thiazolyl blue tetrazolium bromide (MTT) assay was ulilized to explore
the potential anti-tumor effect of the volatile oil on the gastric cancer cell line SGC-7901. The results demonstrated that 36 compounds
were identified from the volatile oil of the pericarp of Huangshan Trichosanthes. The volatile oil exhibited an inhibitory effect of over
80% against four common human pathogenic bacteria and also showed a significant inhibitory effect on the growth of gastric cancer cells
SGC- 7901 in vitro. Among the volatile oil components, three newly discovered chemical substances, citral, ginkgolic acid, and
vanillin, possess anti-tumor and anti-inflammatory properties. These findings provide a scientific basis for the antibacterial and anti-
tumor potential of the pericarp of Huangshan Trichosanthes, indicating its potential application value in the fields of medicine and food
preservation.

Key words: Huangshan Trichosanthes; volatile oil; antibacterial activity; antitumor activity
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