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Extraction antioxidant capacity and antibacterial activities of
essential oil from Piper betle L.
LV Ji-xing' JI Ming-hui’*© GUO Fei-yan’~ CHEN Guang-ying’ ZHAI Fu-rong’

( 1.School of Chemistry and Chemical Engineering Nanjing University Nanjing 210023 China;
2.School of Chemistry and Chemical Engineering Hainan Normal University Haikou 571158 China)

Abstract: The essential oil was extracted by hydrodistillation and the best extraction technology were studied through single
factor experiment and orthogonal experiment.The antioxidant and antimicrobial activities of the essential oil from Piper betle L.
were investigated.The results indicated that the optimal conditions were solid—to—liquid ratio 50: 1000 g/mL ultrasonic time of
30 min extraction temperature of 70 °C ultrasonic power of 192 W heated refluxed of 4 h the extraction rate of Piper betle 1.
essential oil was 2.96% .The ICs, of the oil for scavenging activities against DPPH free radical and hydroxyl free radical were
33.19 pg/mL and 71.11 pg/mL. The oil had certain antibacterial activity on the microorganisms the minimal inhibitory
concentration of Staphyloccocus aureus Bacillus subtilis Escherichia coli Bacillus cereus Micrococcus tetragenus Sarcina lutea
Staphylococcus albus Aspergillus niger Mucor Penicillium were 0.625 1.25 0.625 0.625 0.625 2.50 1.25 0.313 0.625
0.313 mg/ml respectively. In conclusion the essential oil from Piper betle L. had strong antioxidative and antibacterial
activities.
Key words: Piper betle L.; essential oil; antioxidant activity; antimicrobial activity
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1 1.2.2.2
11 50: 1000 g/mlL. 60 °C .
192 W. 2 h
10.20.30.40.50.60 min
, . 1.2.2.1
) T o ) 1223
. 50: 1000 g/mL- 30 min.
. . . ’ 192 W. 2 h
: . . 40.50.60.70.80 C
:30% H,0, 1.2.2.1
; Tris— HCI °
( pH6.0) ; C 1.2.2.4
: . . . 50: 1000 g/mlL- 30 min-.
. . 70 °C . 2 h
KDM : 48.96.144.192.240 W
TU-1901 1.2.2.1
; DZF-6050 °
; pHS-3C pH 1.2.2.5
: Sartorius BT—124S 50: 1000 g/mlL.+ 30 min-
; HP6890 /5973 MSD 70 C 192 W
- Hewlett—Packark o 1.2.3.4.5.6.7 h
1.2 1.2.2.1
1.2.1 : °
HP— FFAP(30 m x 0.25 mm 0.25 pm) 1.2.2.6
60 °C 4 °C /min 150 °C (A) . (B).
8 °C /min 250 °C 3 min He (). (D). (E)
(99.99%) 1.0 mL/min 250 °C o
80: 1, o 500 g 2000 mL
S | ; 70 eV
230 °C 40~500 aum 0.5 pLo
1.2.2 1.2.2.1
1.2.2.1 . L, (5%
6 500¢g 2000 mL 1 GC-MS o
: 300.400.700- 1000+ 1300+ 1600 mL 1.2.3
30 min- 60 °C . 1.23.1 * OH
192 W 100.0 mg
2 h 10 mLL 10.0 mg/mL
50.0.60.0.
: (%) = 70.0.80.0.100.0.120.0 pg/mL
(g)/ (9 ° Ve
. GC—MS \ V., -OH . 9-10
1 LZS( 56)
Table 1  The level of factor of L,s(5°) orthogonal experiment
A (g/mL) B ( min) C () D (W) £ (h)
1 50:400 10 40 48 1
2 50:700 20 50 96 2
3 50: 1000 30 60 144 3
4 50: 1300 40 70 192 4
5 50: 1600 50 80 240 5
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1.2.3.2 DPPH -
100.0 mg 10 mLL
10.0 mg/mL

10.0.20.0.40.0.
60.0.80.0.100.0 pg/mL

Ve v,
DPPH - ° 9-10
1.2.4
1.2.4.1
(25 ¢g) . (12.5 g) .NaCl( 25 g)
(2500 mL) 2500 mL o
1: 1000 o
50.0 mg/mL DMSO
10.00. 5.00. 2.50. 1.25.0.625.0.312.
0.156.0.078 mg/mL DMSO
DMSO 11-12
96 N
N 3
MIC o
1.2.4.2 11-12
(16.8 g) . (9.0 g)
600 mL 600 mL
° (5 mL)
( 100.0. 50.00. 25.00. 12.50. 6.250. 3.125.
1.563.0.781 mg/mlL) 5 mL
( 9 cm)
50 C 20 mL
25 mL

20.0.10.0.5.00.2.50.1.25.0.625.0.313
0.156 mg/mL,

. S
28 °C
48 h MIC 3 .
2
2.1
2.1.1
1 .

1 50:300~50: 1000 ( g/mlL)

50: 1000 ( g/mL)

°
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Fig.1 Effect of solid—to—liquid ratio

on extraction of the essential oil from Piper betle L.
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Fig.2 Effect of ultrasonic time on extraction of
the essential oil from Piper betle 1.
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Fig.3 Effect of ultrasonic temperature

on extraction of the essential oil from Piper beile L.
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3 40~70 °C N N N
; o 2 3.

70 C
2 Ly(59

Table 2 L ,5( 5°) orthogonal experiment design

and the range analysis for the experiment result

70 C

A B C D E
. (g
2.1.4 1 1 1 1 1 1 0.56
4 2 1 2 2 2 2 0.68
120F 3 1 3 3 3 3 0.83
1150 T3 4 1 4 4 4 4 1.00
Lok 5 1 5 5 5 5 0.81
205k 6 2 1 2 3 4 0.98
100l 7 2 2 3 4 5 1.05
" soxl 8 2 3 4 5 1 0.99
090l - 9 2 4 5 1 2 0.75
0.85 £ , , , , 10 2 5 1 2 3 0.83
48 96 144 192 240 11 3 1 3 5 2 1.02
(W)
12 3 2 4 1 3 1.30
4 13 3 3 5 2 4 1.47
Fig4 Effect of ultrasonic power on extraction of 14 3 4 1 3 5 1.12
the essential oil from Piper betle L. 15 3 5 2 4 1 1.07
4 48~192 W 16 4 1 4 2 5 0.81
; 17 4 2 5 3 1 0.93
192 W 18 4 3 1 4 2 1.39
° 19 4 4 2 5 3 1.05
20 4 5 3 1 4 0.98
192 W ° 21 5 1 5 4 3 0.92
2.1.5 22 5 2 1 5 4 0.75
23 5 3 2 1 5 0.79
> ° 24 5 4 3 2 1 0.96
15+ 3 25 5 5 4 3 2 1.13
14} ' K, 388 429 465 438 451
_L3p K, 460 471 457 475 4.97
__j_;f 12f K, 5.98 5.47 484 499 493
f L1t K, 516  4.88 5.23 5.43 5.18
" 1o} K, 455 482 488 462 458
09+ R 042 024 0.12 021 0.14
=% 2 a3 & 4§ & 1 3
KR THEIR B (h) Table 3 Analysis of variance for the experiment
5 result of orthogonal experiment
Fig.5 Effect of hydrodistillation time on extraction of
the essential oil from Piper betle 1. F a
3 Leah A 0.491 4 0.123 2.278
: ¢ oomo s+ oon om Delt4 6
° . ! . Foo(4 4) =160
D 0.125 4 0.031 0.574
; E 0.061 4 0.015 0.278
0.216 4 0.054
4 h o
2.1.6
N 2 3. 2
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4 GC-MS
Table 4  Chemical composition of the volatile oil analyzed by GC-MS

(‘min) (%)
1 9.939 Eucalyptol ( ) C,,H;sO 154 0.272
2 10.380 3 7—-dimethyl-1 3 7-Octatriene 3 7— -137- CioHyg 136 0.055
3 11.873 3 7-dimethyl-1 6-Octadien-3-o0l-3 7- -1.6—- -3- C,,H;sO0 154 0.057
4 14.422 Estragole C,H,,0 148 0.676
5 16.205 4—( 2—propenyl) —Phenol 4- ( ) CyH,,0 134 13.453
6 17.909 4—( 2-peopenyl) —Phenol acetate C,H,0, 176 3.281
7 18.265 Eugenol C,oH,,0, 164 0.479
8 18.839  ( z) —2—methoxy—4—( 1-propenyl) —Phenol 2— -4-(1- ) - C,,H,0, 164 67.141
9 19.238 1 2-dimethoxy—4—( 2—propenyl) —Benzene C,H,0, 178 1.172
10 19.576 Caryophyllene CisH,, 204 0.634
11 19.788 0.260
12 20.301 alpha—Caryophyllene a— CisHyy 204 0.303
1 2 4a 5 6 8a—hexahydro—4 7-dimethyl-1-( 1-methyl-1-( 1methylethyl) —
13 20.748 Naphthalene 1 2 4ay 5 6 8a— —Z 7- ( —1y—(2—( ' ) a Cisty 2040647
3aS—(3a alpha 3b beta 4 beta 7 alpha 7aS* () -octahydro—7-methyl-3—
methylene—4—( 1-methlethyl)-1H-Cyclopenta 1 3 cyclopropa 1 2
14 20869 };)enzene (3aS—( 3a 3[}; )4ﬁ Ta 7yaS)p - —7—y ' —p3— Cistly 204 0333
-4- — 13 12
( l.alpha.4a.alpha.8a.alpha) =1 2 3 4 4a 5 6 8a—octahydro—7—-methyl-4—
15 21.226  methylene—1—( 1-methylethyl) —Naphthalene( la 4o 8a) -1 2 3 4 4a 5 6 CisHy, 203 0.140
8a- -7- -4- -1-(1- )
16 21365 (S) —(ls—) rfeletl_1yl—4—_ (4 5_ —( r;lithyl—l_—] rilethylene_—j_— hexe;ly_l)] :Cyclohexene C.H,, 204 0.086
17 21.836  Phenol 2—methoxy—4—( 1-propenyl) — acetate 2— —4- C,H,,0;4 206 9.617
3 4 4a 5 6 7-hexahydro—6—methyl-1(2H) -
18 22.990 Naphthalenone3 4 4a 5 6 7E/ —6—y (—1( ;H) - CuthO 164 0-117
1S—( 1.alapha.4.alapha.7.alapha) -1 2 3 4 5 6 7 8—octahydro-1 4
19 23.854 9 9-tetramethyl-4 7—-Methanoazulene 1S-( la 4a CisHyy 204 0.050
7o) -1234567 8- -14909- -4 7-
20 24.102 4-Allyl-1 2-diacetoxybenzene 4— -1 2- C;H,,0, 234 0.975
21 28.905 Hexadecanoic acid methyl ester C,,H,,0, 270 0.135
22 31.684 ( E) =9—-0Octadecenoic acid methyl ester C,,H; 0, 296 0.077
23 32.071 Octadecenoic acid methyl ester C,H; 0, 298 0.040
R, >R, >R, >R; >R, A>B>D> 23 ( 6)o
E>C Hewlett—packard
o 3 °
. R R GC/MS NBS
(p>0.05) . ‘ A
4
23 22
99.74 % ; N N
A,B;C,D,E, m S —4-(1-
V =50:1000( g/mL) 30 min ) - ( 67.141%) : 4— (
70 192w 4h ) ( 13.453%) ; 2— —4-
. 3 ( 9.617%) . 2- —4—(1- )
148 ¢ 2.96% - _ .
2.2 GC-MS B4 ( )
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5
Table 5 The MIC values to Bacteria of the essential oil from Piper betle L

( mg/mlL)
10.00 - - - - - - -
5.00 - - - - - - -
2.50 - - - - - - -
1.25 - - - - - + -
0.625 - + - - - + +
0.313 + + +
0.156 + + + +
0.078 + + +
“ + ” “_ ”» 6 .
286+07 Vee
Be
2.6e+07 i
2.4e+07 il I
2,5e+8; :
+ -
JE sl
# 1.6e+ S
i 1.40+07 e 60
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1c+07 O
8000000 g
6000000 = 40r
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00009 Ll o e
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6 GC=MS PRI (pg/mL)
Fig.6 GC-MS total ion current chromatogram of 8 DPPH*
the essential oil from Piper betle L. Fig.8 Scavenging capacity against DPPH* of
23 the essential oil from Piper betle L.
2.3.1 -OH 7
-OH V¢
-OH  IC, =71.11 pg/mL
V. +OH 1Cy, =97.76 pg/mL
<OH V., +OH 8
’ _ 16
70 | » -3 °
2.4
_ 6o 2.4.1
S50 |
¥ ¥ : ’
—.'T_% 40 + * ~ ~ ~ ~
= e Vr .
30 - o HEES
HERh 0.625.1.25.0.625.0.625.0.625.
BE S L o o 2.50.1.25 mg/mL.
40 50 60 70 80 90 100 110 120 130 N N N
M (ug/mL)
7 *OH 242
Fig.7 Scavenging capacity against *OH of 6 . N
the essential oil from Piper betle 1. 0.313.
232 DPPH - 8 0.625.0.313 mg/mL N
DPPH - o
DPPH. ICy =33.19 pg/mL . . . .
V. DPPH- IC,, = . . . .
73.74 wg/mL DPPH -
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17-18
1-2 . 1 M .
6 : 1964: 331.
Table 6 The MIC values to Fungi of 2 ) ( ) I 2007
the essential oil from Piper betle L. (1):8-17.
3 . J.
2 2) :3-6.
( mg/ml) 000(2) :3-6
4 . J.
20.00 - - -
2009 32(6) : 887-889.
10.00 - - -
5 . I
5.00 - - -
2010 31(9) :56-58.
2.50 - - -
6 .
1.25 - - -
J. 2010 35(17) :2285-2288.
0.625 - - - ;
0.313 - + - ’
J. 2011 32(5):57-59.
0.156 + + +
8 .
3 I 2012 33(21):
246-248.
GC-MS o 9 -
23 J. 2010 31(10) : 168-174.
22 99.74% ; 10 .
N N J. 2012 34(4) :617-620.
12— —4-(1- ) - ( 11 :
67.141%) ; 4 - ( ) ( I 2013 34(5) :53-56.
13.453%) ; 2—- —-4- ( 12 .
9.617%) - m : V. =50:1000 g/mL J. 2014 35(11) : 166-169.
30 min 70 °C 192 W 13 . I
4 h 2009 43(3) :34-36.
2.96% - 14 .
DPPH - *OH J. 1989 20( 11) :518-519.
1C;, 33.19.71.11 pg/mL; 15 .
N N N N J. 2000 16(1):1-9.
N N N N N 16 . M .
1999.
0.625. 1.25. 0.625. 0.625. 0.625. 2.50. 1.25. 0.313. 17 . D .
0.625.0.313 mg/mL : 2010.
o 18 .
J. 2010 31(1):71-73.
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