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Determination of essential oil in Premna puberula by GC-MS and its inhibitory
effect on proliferation of lung cancer cells
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Abstract: Objective To study the chemical composition, content, antioxidant, antibacterial and anti-tumor abilities of the essential
oils from the leaves of Premna puberula, so as to provide a certain research basis for the application and development of P. puberula.
Methods The chemical constituents of the essential oil of P. puberula leaves were identified by gas chromatography-mass
spectrometry (GC-MS). The antioxidant activity of essential oils was evaluated by DPPH and ABTS free radical scavenging capacity
and total reducing capacity of essential oils. The inhibition zone method was used to explore the inhibitory effects of the essential oil
on Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans. CCK-8 test was used to determine the
inhibitory effect of essential oils on human lung cancer A549 cells. Results Atotal of 72 compounds were identified in the essential
oil of P. puberula leaves, accounting for about 99.36% of the total composition. The main components of essential oils are
L-B-pinene (15.27%), 1-octen-3-ol (14.46%), pinene (14.29%), 1-caryophyllene (6.26%), a-caryophyllene (4.47%) and linalool
(3.12%). The results of antioxidant test showed that essential oils had strong total reducing power, and the ICso of DPPH and ABTS
free radicals were 8.48 mg/mL and 3.10 mg/mL, respectively. The essential oil of P. puberula leaves had antibacterial effect on C.
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albicans, S. aureus, P. aeruginosa and E. coli, and the minimum inhibitory concentration (MIC) were 30%, 30%, 30% and 40%,
respectively. The ICso of the essential oil of P. puberula leaves had acted on human lung cancer A549 cells at 3 h, 4 h and 5 h were
0.11%, 0.10% and 0.06%, respectively. Conclusion The essential oil of P. puberula leaves were rich in components and had strong

antioxidant, antibacterial and antitumor activities, which will have potential application prospects in the food, pharmaceutical and

cosmetic industries.

Key words: Premna puberula Pamp; essential oil; 1-octen-3-ol; pinene; antioxidant; antibacterial; antitumor
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BB A JURSEH g —Fh s 78 R
ZiFH— R AR TR, AE DR B I R B PR 2
JERPRIT R, AT K R RTS

T YDA I A — PE AR BT B 25 A & S i
TR INFAIRARUEIO, - PR 2 MG R A S AN TR, 45
HEAEAZ A R, AFEPUEEARY, Pzl
RO, Hup AR S5, 1R/ SRR BT
SR K 22 a3 0 HL G 4 B AR B ) 5 A
F; Riabov ZF71k 32 7R 48 0 H FERS I % BT A 32k
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EVMARATD; PUAMER (vitamin C, Vo).
1,1- R EE-2- = HE IR (1,1-diphenyl-2-picrylhydr
azyl, DPPH). 2,2"-BXE X (3- 2,3 7% 19 ML ik -6-
Tt ) 4% Eh[2,2-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid), ABTS]. —HIJELIVHK (DMSO,
IR R A IR A FD.
2 HiE
2.1 ¥EhEE

1 1.0 kg MR ZEF 28 1 0 15 HOBHR EL S
IR ZE TR Je 14t U B e, ko I 5 U T I
5h jEfFibm#h. frieilasdE o2, e L2k
ViR, FZE/KZEF 10 mL LB 3k, &3F3
RIEW, ZRNERZR O, SRMEEA
0.29%. HUE EAE i A oK CBEAE R, NG =
KRBT, 5 GC-MS K, Fol &k i {17
TERREOIETHY, BT 4 CUKFEHIRIT.
2.2 ¥5M GC-MS UE
221 f(aii%fF DB-5MS AZEE4HE ik k: (30
mX320 umX0.25 pm); FHSNEARA S, WK
A E 1.0 mL/min; 73tk 60 1, #EFEE 1.0 pL;
HEFECHREE 250 °Cs 27 HE: YIGIEE 60 C,
£R%F 3 min; 8 “C/min A& 100 °C; LA 2 C/min
TJHEZE 150 C; 10 ‘C/min FHEZE 180 C, f#¥F 2
min; 4 C/min FHIE%E 190 'C; 8 C/min FRZE
280 C, fRFF5min.
222 JUGM  WFIZEIRE AN 2 ming HETT
ANElL HEEEE 70eV, B THEEEN 230 C,
PURRATIRE N 150 °C; FiEFHVEEY miz 35~
550; K] NIST2014 brifilh FEHHTHE 2%
2.3 fEHIENIEMERNE
231 RIEHEREIMNE Z% RS0
%, FTo/K B PR AR 2108 IR B 2000 1. 2.
3. 4. 5 mg/mL IR H-LBEE . B 0.4 mL FF i
AN 4.0 mL 403877 (0.6 mol/L #i /2. 28 mmol/L
WEEREA. 4 mmol/L $HfRE) T iE, BAEE
95 ‘ClEJEIN# 90 min, AHESEE, T L4
JEIEFETE 695 nm AL I E ROEEE (AD . T 0.4 mL
TR CEEREBFEMBIESE, Ve MR, P
ITHAEES 3 K.
2.3.2 iEKr DPPH HHERE I E  SHE XN
RO T, FRERSEIS R INE . HU 19.716 mg
DPPH F 500 mL &, MK LEER, 192
0.1 mmol/L DPPH ZBE¥# . 1.0 mL A [Flii E ik

(1. 2. 3. 4. 5mg/mL) k5 IM-LEEE WS 2.0 mL
DPPH &R & )5, 68 30 min, 517 nm Rl
EWRIEHE (ADs 2.0 mL /K LEEAE DPPH ¥k
MAFEAE (A2): 1.0 mL ZEEACE AL LRI A5
HAE (Aodo Ve 1ENFHTEXTIR, #ERF L. “PAT#
EEH 3 k. DPPH H HAEERR R A (D 1HH.

DPPH H HHZEIERRZE =1—(A1—A2)/Ao &)
2.3.3 JHEBR ABTS HHHEREIMNE SH X
S RO 7, IR SIS A N2 24 . B 7 mmol/L ABTS
S 2.45 mmol/L i BRERH W % 5.0 mL R A,
EERBCAM TR E LR, KRS B RR
W (pH AE RN 7.4) R R PAKAE 734 nm bR EEAE
N (0.70£0.02), By ABTS llsEik. B 0.2 mL
AEFREWKE (1. 2. 3. 4. 5mg/mL) KI¥EH-2Z
BEYAT 5 2.0 mL _E3R ABTS il 52 WOIR 45 J s Ak s o
30 min, 734 nm &LMERSGE (B)s 2.0 mL K
LS ABTS WINASOGE (B2)s 1.0 mL &
P AR B AR SRS 6 (Bod o Ve VR NBH R R,
BAER L. PATEEERES 3 k. ABTS HHAEIER
i na (2) W,

ABTS H HE/ER# =1—(B1—B2)/Bo @)
2.4 FEHINEEMRINE
241 BEMIEL A EERH S S5 ChEZ)
2020 FRRPY, KR AT R . S R AR . st
AT B R BR B 2 ol b 3 i K S R
REFRI P HHTIE L, T 37 CHEIRRFA IR
B9t 24h, B8 —REER. ELRHEES NIREL
100 uL CiEAEF B AR B FiR g B, $#R4E
A L, 58 ARE B, eI .
2.4.2 M EEN MR EME  SE K E pER
775, FEAE LI IMENS . £ W ERAE & o
JEAL I KB B R BN O R TR LA, 4
HIEEE S, INNTEER 100 uL, FEBRIEA IS .
WEZEN 9 mm FILHIEAC i TR R B, ¥
IR BL Ll DMSO 43 ) e B 25 A T 7 i =
10%. 20%-. 30%-. 40%#1 50% I, FFEHiAe
WeEL 40 pL ¥R, SRISRIMEIEA )y B, ST
AR B A AN, LAAS EEAR 9 B R, B
DMSO JMPFHPERIE, 37 CIEE K 24 h j5ill&E
IR B EAT, 1 O DA B B P et R ) IR S e
R R RE RD O B AR BB O BE S C minimum
inhibitory concentration, MIC), “F4TEHE 37X,
BT S518
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2.5 #&mxT A549 {RARAESHNEIER

251 4R EIr AS49 4ifi, EENRTAES
W HBERN T 25 mL B3R, IS IARFR S BN
10% iR 2E L3S & % 2% 100 U/mL. #E# R 100
U/mL ] RPMI 1640 £57%¥ 5 mL, Ak R E
AT, A E . HIGFRME TR OR
FER 37 C AR SE N 95%. COL AR 43 BN 5%)
iR, 4 2~3 d B AR IR

252 CCK-8 iEMIE IR LM Fr kit AB49 fitises 4
FFmGIZE S0 RERIR T, FHE SRR
e W ERANM, TR, F PBS WA e
TFACARRIF 3725, 0 0.25% I IRREH AL 2 min, il RPMI
1640 £ 1.0 mL H bk, N0 RERET, ik
AN, RIS 2 1}X10* AMmL. 448
T 96 FLIEFRM Y, FEALEIAF Y 100 pL, I
PWHEMIMA RPMI 1640 153 IFLIE A BA X FRZH
(Co), BT COBEFMTRIFE 24 h 5, WFALPl
A, 3 BIMAAFIAEE I RPMI 1640 5535018 21 1)
HETF VR AR R Tl PR A4 AR LA P2 4353114 0.05%,0.10%
0.20%. 0.30%7F1 0.40%), {EANSLIGL (Co. TEMIA
YRR AL RPMI 1640 55353 100 wL, 7ENFH

PEXTHRAH (C). fERTHE AWM A RFLH A RPMI
1640 H5FRUE 100 pL, /b 2RISR R . [
WE A 6 A FATHL, BT CO 577 Th o it 7%
3. 4. 5ho M 10%AFRHEE ) CCK-8 ¥, 5%
2min, 4k4E559% 1h, 7€ 450 nm KR, R EEARY
M5 96 FLIGFEAR EEFLIBIEEEAE (A, ISk
SRR, MR A () THE.

FH) Z =[(Acz—Aco) — (Act—Aco)]/(Ac2—Aco) (3
2.6 HUEALIE

1 SPSS23.0 xS 4 Witk AT Givt 43t
(One-way ANOVA), FI|H X 2 & L 2 57 8
EVEHTELE T, P<0.05 FRonZEREE, EH
Origin2021b 4T 1E B 4 #7 .
3 HR57
3.1 #&H GC-MS o oth

i GC-MS HiAXS PN SE M ok i % o 34T
I3HT, (i BAKTE NIST14 brifkil EAS R A
R IR IE AR O AR B R B AT L e i, AR B VLT
T 80% IR Ay, R THAA — kT 54
SIRIARN S, BRI ERELER 1, B
T A 1.

®1 MREMHAFHRPOUERSSHENSE

Table 1 Chemical constituents and relative contents of volatile oil from P. puberula leaves

FFs tr/min & a3 AEXT 5 43 0%
1 3.54 e CsH40: 0.10
2 3.84 5-(1,1-— H AL 2, 38)-1,3-F1 R M CoHu4 0.09
3 4.18 -2- CHfilE CsH100 226
4 4.25 J-3- O f-1-1F CsH120 0.43
5 461 =N CsH140 0.33
6 5.23 (2)-4- )7 s C7H120 0.07
7 6.06 T CioH1s 14.29
8 6.32 5% o 5 CioHas 0.12
9 6.60 5- F IR IR g CsHsO2 0.23

10 7.09 e JiE-B- IR M CioH16 15.27
11 7.22 17 W5 - 3- T B35 24 T CsH160 15.50
12 7.60 -2 (2- 13045 225 ) K I CsH120 0.23
13 7.65 3-FE CgH1s0 0.08
14 7.70 a-7K T4 CioH16 0.25
15 7.86 J-2,4-PE s C7H100 0.28
16 8.08 RIS ASE- P C1oH14 0.20
17 8.19 A EmE CioH16 1.33
18 8.40 R -B-Z i CioH1s 0.21
19 8.46 K CsHsO 0.11
20 8.60 il CioH1s 0.24
21 8.79 il (I CioH1e 0.12
22 9.07 e X-3,5- 3 —J-2-Fi CsH120 0.32
23 9.35 it gt Y S C1oH16 0.19
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i tr/min & s AR5 5 53 250 %
24 9.65 3-(4-F2E-3- 1 - 1- 558 ) -k M C10H140 0.08
25 9.79 75 AR C10H180 3.12
26 10.45 1-FAE C10H160 0.23
27 10.85 VT8 i C10H140 0.25
28 11.41 K% e CsHsOs 0.24
29 11.48 Bk IR A C10H10 0.16
30 11.56 1-FJ-3-(1- H L 20 ) 38 U CioH17 0.91
31 11.80 1,1,4,5-7Y FA 3 Efi i Ci3His 0.09
32 11.99 B- I A I C10H160 0.36
33 12.19 PEACIE Ci10H180 0.16
34 12.82 F M C10H180 0.46
35 13.59 LIRUK F TG C12H200: 0.16
36 14.27 4-7 W5 FE-2- H A 2 2K Ty CoH1002 0.53
37 15.40 o-BE VI I CisH2s 0.19
38 15.53 TE C10H1202 0.26
39 16.34 o- A L CisH24 3.20
40 16.44 N ] Ci13H180 0.62
41 16.73 BE VAN I 4 CisH2s 0.75
42 16.82 B-Ha A M CisHaa 0.52
43 17.87 1-H 77 CisHas 6.26
44 17.99 a- % = C13H200 0.36
45 18.47 [1S-(1a,40,70)]-1,2,3,4,5,6,7,8- \ S fb-1,4-— 1 3£-7-(1-F  CasHas 0.98
B LI B
46 19.18 a- AT CisHo24 4.47
47 19.35 (+)-ErE S CisHo24 1.77
48 20.03 1- 5 PR Jik-7-F -4 F JE-1,2,3,4,4a,5,6,8a- \ A 25 CasHa 151
49 20.19 B-4L % > iR C13H200 2.13
50 20.76 Pz CisH24 0.87
51 21.12 (1S,7R,8a5)-1,2,3,5,6,7,8,8a- )\ &-1,4- — H1 3£-7-(1-H % 2, CisHaa 1.68
I dE)- R AL 3K
52 21.87 d-R T4 CisH24 1.93
53 22.65 o- R RLAT CisH2o 0.28
54 23.08 A S C15H260 0.44
55 24.17 AL C15H260 2.02
56 24.34 P4t CisH240 1.88
57 24.43 N e CisH240 1.34
58 25.63 LI CisH240 1.12
59 26.54 1,2,3,4,43,7-755-1,6- = H 3-4-(1- I 3 2. 3E)- 25 CasHaq 0.18
60 27.52 a-JR I CisH24 0.33
61 27.87 g- i K CisH24 0.31
62 28.88 b-41 % 2451 C1sH260 0.35
63 31.25 3,7,11-=F3£-2,6,10-+ kg = H5-1-B C1sH260 0.21
64 38.97 G B WL T I CisH300 0.16
65 39.46 KR H T C17H3402 0.21
66 39.80 AR~ HER T fig C16H2204 0.15
67 40.73 KRR C16H3202 1.66
68 43.41 8,11+ )\ B — 4% TR FF i C19H3402 0.14
69 4354 VR ER I C19H3202 0.48
70 43.87 ISR C20Ha00 0.62
71 44,62 RIAN CisH3002 0.72
72 49.17 —IREE AL CisH150P 0.13




¢EH 2023437 $54% H6 Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 6

* 1875+

LU 1LJI.LL|1 | L T

0 10 20 30 40 50 60
t/min

B 1 IMREMHAEHRSBEEFRE
Fig. 1 Total ion chromatogram of volatile oil from P.
puberula leaves
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HE 1A L AT, MIRELEE kg b 3L %
EH 72 AN, RS R 99.36%. AETHEH
Wi, B M. B R, BEREE, Db EYA
F, SRRSO A LRI (15.27%)
JRME (14.29%). 1-3F4#-3-FF (13.83%). £ 774
(10.73%). F5#ElE (3.12%) FVFRER (0.72%) 4.
32 1EmMBIMEKIER

HE 2-A FTH1, JRRSEM Rk B W& 1
DPPH H H2&ERRAE /). 75 1~5 mg/mL P, FEiHixS
DPPH H HFEERR M 10.98% - F+ % 31.45%, K
HH B SR TR BN o AT BB (OO 5iFFRE (V)
8] [l 5 A Y=5.105 1 X+-6.693 8, R2=0.990 8,
Fauah DPPH [ HHEERRAEF - EENHIRE (half
inhibitory concentration, 1Cso) 4 8.48 mg/mL.

- —Vc

c b)c_ a a b
T

051 a
b_~ 0.4 ’
< 031 §
02{ e
014 7
0

A B
1007 ¢ bc abc ab a 100f ¢ b
S S
ﬁ 90*’ g 804
& a %
g 30, ¢ b & 60
H T H d
m 20 d_- I 404
- e
£ o0 5 o0
] K oo
a8 <
0 . ‘ 0
0 1 3 4 5 0o 1 2

2
FE i E/(mg mL ")

JR RS /(mg mL )

4 5 o 1 2 3 4 5
R E/(mg mL ")

ARNG FRR BA BEEER (P<005), TR A, B. C-AiERAS
Different lowercase letters indicate significant differences (P < 0.05), same as below A, B, C-total reduction capacity
B2 IR AR ENIER

Fig. 2 Anti-oxidize effect of volatile oil from P. puberula leaves

tHE 2-B A1, KEHEA B ABTS H A
TERAE S, £E 1~5 mg/mL, FEHxT ABTS [ %
THEFRFRM 27.90% ETHE 69.31%, FHLH W& 157
BN . FRERE X S5iFBE () [AE
977 RN Y=10.305 X+18.104, R2=0.995 1, &
X ABTS H HEEIH B AEH Y 1Cs0 B4 3.10 mg/mL.

FH ] 2-C ], PRELEEM ok i B BT i
WIRAEST, fE 1~5 mg/mL N, BEFERE IR EE Y
I, HoR R Re AW g, 50 R AR SR O,
HZEREZE . SRR EIRE N 5 mg/mL i, &5
fE71 A {EN 043, (HIBJEREI MK T R EIRE T
Ve (H A5 059,

33 HHMIEER

# 2 KB 3 AINSLEE N A I AEAS R R 45
P B2 S AR T 4 Ml A 24 b B IR B
MEARKADN FEFR—IREETS, KSR SRR 1
PO o, R AT B AR SS, AN A B

MEBEEAREIH B SR, WTR—FE, B
FERG MR B BEOR,  HER PE ELARIE K, R EAHIEE
R, AGSERE. SR OEAERE . Fatpn
AT 18 K KT 1 1) MIC 435128 30%. 30%- 30%
A1 40%.
3.4 &M%t A549 {RARAYINEI1ER

I CCK-8 M E 7EAN [FIAE FH R B AAN [R) A
FH BT B AR SLL8 kS vt Al AB49 41 a3
BRI, 4R R 3 5K 4 s, HE 3 KE 4
AL FHEE TR, B IR Se T ok ik
BIINCR, X4 p i 2 a8 B, A RER
ZIPIIRBEAR DG AHEE R EE R, AN RIME I [A]
R AR AR 29 5 h>4 h>3 h, {5 B A0 R
HAG I AAR DG s IS SR A R B ik 21 0.3%
K 2P B (PR B S A Ze gk AT 26405, L ]
ARV, ASFER IR SEM Joks i o I ER T
N i A549 21 g 3.4.5 h [ 1Cso {8 % 71 4 0.11%.
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T2 IMBLEMABEMEEMEFENIEEERE MICHE (x+s,n=3)
Table 2 Antibacterial activity and MIC of volatile oil of P. puberula leaves against bacteria and fungal strains ( x #s ,n=3)

AR BE T A0 A B B 4% /mm

B MIC/%
30% 40% 50%
G A H R 9.9240.46° 11.36+0.45¢ 17.44+1.04° 30
PN — 10.83+0.65¢ 12.50+0.63¢ 40
AR S A B AT T 11.36+1.04° 12.87+1.22b 15.48+0.96¢ 30
SRR/ 12.91+0.822 15.30+1.442 18.64+1.36° 30

—ZORTCANE ;NG FRERR A IR R A R R S e B AR R AT S 22 S (P<<0.05)

—means no bacteriostatic effect; Lowercase letters indicate that the diameter of the inhibition zone of different strains at the same concentration is

significantly different (P < 0.05)
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Table 3 1Cso and inhibitory effect of volatile oil of P.
puberula leaves on lung cancer A549 cells ( x %S ,n=3)

R IR 1AL P34 /9%

R FE 1%

4h 5h
0.05 22.33+4.439 28.66+3.349 37.0444.98¢
0.10 42.36+3.27¢ 50.14+2.25° 71.00+4.28°
0.20 62.89+4.85> 63.90+3.20° 88.02+1.35°
0.30 96.96+0.24* 98.15+0.50° 98.35+0.182
0.40 99.67+0.68* 99.37+0.28° 97.96+0.11?
ICso 0.11 0.10 0.06
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