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Abstract: The 2,2-diphenylpicry lnydrazy| (DPPH) free radical scavenging capacities of 14 types of essential oils in the gas and liquid
phases were studied viaspectrophotometry. The essential oils exhibited different DPPH free radical scavenging capacities. Under liquid and gas
phase conditions, cinnamon, thyme, and clove essential oils exhibited the best scavenging capacities. Furthermore, cinnamon, thyme, and clove
essential oils were used to prepare compounded essential oils; and the clove essential oil produced synergistic effects with the cinnamon and
thyme oils. In particular, the compounded essential oil prepared from:thyme and clove essential oils had good DPPH scavenging capacities in
both the liquid and gas phases. When_clove essential oil was compounded with thy me oil, the rate of DPPH radical scavenging in the gas phase
at 28 ‘C was obviously higher than that at'19 ‘C. Synergistic effects in the gasphase a 19 ‘C and 28 C, as well & in the liquid phase were
appeared when clove essential oil accounted for 60% to 80%, 20% to 60%, and 40% to 80%, respectively. With different compounding ratics,
the different anti-free radical activeingredients of the compound could produce synergistic effects.
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Table 1 Scavenging rates of DPPH free radical using different
plant essence oils in the liquid phase
i 7R %%

i
10 1 0.01
LA 98.15#1.05 70.0823.79  12.21+1.35
& 97.7820.59 93.43#.54 31.50+1.12
MAEAEH 97154127 97.5842.14 67.37+1.26
HAEd 96364119 46.70+1.33  4.3340.92
BEAH  9528+1.91 91.6030.48 81.58+40.84
ANfwE Al 93.5542.48 30.2142.94 12.82+42.98
TAAFE 92394223 94.7040.14  81.39+1.89
Azt 90.2241.03 9.61+1.12  3.8532.87
REFAH  89.3241.13 32.2541.88  1.2540.55
ZAtid  84.3940.58
FAPHE 38.5043.09
ik A 30.23+1.18
AT 83.5044.86
H¥h 67.8849.76
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Table 2 Scavenging rates of DPPH free radical using different

plant essence oils in the gas phase

A b AR F (%R

B\ YA 50.9540.28
F At it 10.76+1.19
T & i 70.6240.75
Rk 6.12+1.15
HAr AR 3.9740.23
# ik A 8.6540.65
P A 35.1340.17
Aot i 2.5840.93
D Fik 6.2320.79
w4 Eih 59.65+0.14
WP 4.74+1.36
A B A 3.26+1.44
R Z Ak 11.9840.08
FF 9.21+1.02
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Table 3 Synergic effects of DPPH free radical scavenging using
three kinds of plant essential oils

ik S BARFRER  AAMFIRFER

T A+ R AL
—— 84.02.02 54.0020.13
T A A+ AR 77.3620.52 81.700.07
TH+EEH 83.90+40.01 81.030.56
Mit+E LA 73.5240.53 45.0340.77
TH 74.4740.01 63.18+0.34
M A 69.7940.02 24.8940.17
BEE 81.2540.01 66.5240.65
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Table 4 Effect of temperatures and compounding ratios of

essential oils on DPPH free radical scavenging

BBk p% AR FE% AR H R E R
TH w2

Feh A 19°C 28°C 28°C

0 100 12.1240.01 53.62+0.03 58.1240.06

20 80 30.4340.38 73.2540.02 52.7440.07

40 60 22.5640.02 64.3440.01 62.4540.10

60 40 35.2340.03 64.46+0.12 63.2610.14

80 20 37.5640.21 59.8540.15 64.830.16

100 O 26.3840.19 63.6740.17 58.824).21

E: AR IRTFTRE, AFHRETEGE RE T

4 770, 19 CAAMHTERR R R528 CIK,
PR Dy vt (e R T 4 AT e 2 (ARSI AR B s X5
A, 19 CHE T E A5 5 60~80%)% A5 & et el vE,
28 CHf T ki 5 20~60% A4 Z R RN ; 1 ot
TR, T RS 40~80% A IS . K

TH1 A2 e EE E VUM A UM TR R ) PR SRR R S R
VLIPS

24 TEHIE BH RSN A K R AT

KA A-RIBGEAT A B T %, T &R S H
A ME S FEME 1~2 fos, SR EER S E
5 FiiR.

4.5¢+07[
4e+07
3.5¢+07
3e+07

2 2.5¢+07
2eH07
~1.5¢+07 |
le+07 -
S000000 -

121705

13.692

Abundance

14,192

|,

4 4 I A '\
4 6 B 1012 1416 18 20 22 24 26 28

Time
T EEANRBETFRE

Fig.1 Total ion chromatogram of clove essential oil

6.557 11.468
[7.175

Abundance
- -
i1 TI17 1

TITTTITT iRl Ty

!
13 20 25 30

Time
2 BEFHNRBETRE

Fig.2 Total ion chromatogram of thyme oil

x5 TERBSEETMERNEERSY

Table 5 Main ingredients in compounded clove and thyme oils

TéH L TT e o CERT mE xS pvm AR "
A% A B W R4 AEEr W BB W
0 0 0 0 0 46.33 2635 2115 111 4633 4861
20 1547 335 051 024 3706 21.08 1692 089 5253  42.99
40 3094 670 101 048 2780 1581 1269 067 5874 37.36
60 46.40 10.04 152 073 1853 1054 846 044 6493 3173
80 6187 1339 202 097 927 527 423 022 7114 261
100 77.34 1674 253 121 0 0 0 0 77.34 2048

MRS AT, TR S I s e i A
T 67%, 1 ELAH ST R SR L T A A
H137%. B, TS T RE MR, A
X T RIS, BEREA b 1 EESR
IrBERIEEERG . BSRAMER SR Sehi 2R s A ik A

SR, ABAHINS I AT RE ARG O8N, FrBL T
A5 A AL P RGBS RGN

3 g
AN R FED RS I B AN SARZS NiER% DPPH H

221



M EmBHL

Modern Food Science and Technology

2014, Vol .30, No.11

3 RE A T2 . SER S5 ORI ARSI . T IR
A T AR AR RIS R e, R A
FEMARIRER R IRV . R, A
W TR ERCR, S AR B E N, e
TEREMNTET B ik S AR R B AR
Ui KR DPPHARZCR . il PIR BERS HHE A $ s 1
FARGHAREE, PR T SRS R R 2
i 11 T O = o S e e oy GV (VAR
FEBORAN AR T SRC BB AN o 2T Al A B
B, BRI RS DT B RS
G 6] 22 A R RO SE. ARSIy — P BT R
SR RO ARG B, AT TR R R T
s, WHFURED RIS RR B S S SR By, TR

SNFF R AT RAREER] . 2 S R S AL R 5T
SRt A
P E B3

[1] Chyong Fang Hsu,
Scavenging of DPPH free radicals by polypyrole powders of

Lijuan Zhang, Hui Peng, e al.

varying levels of overoxidation and/or reduction [J].
Synthetic Metals, 2008, 158: 946-952

[2] o af B, RORE, BER, 5. 1 b 25 407 20 40 Wi 4 1 O LR A
FL] A AR, 1997,13(2):315-323
HUANG Yi-min, ZHAO Hui, YU Xin, e al. Damaging
mechanism of free radical to the membrane molecules of red
blood cell [J]. Acta Biophysica Sinica, 1997, 13(2): 315-323

[31 B SRISHe A Al B NI 7T O] AL st A b o
#2,1998,3:40-44
JIA Zeng-rong. Research of free radical reaction of polluted
air [J]. Journal of Beijing. Institute of Education, 1998, 3:
40-44

[4] ZFBEE)ROIBAIR )5 R iR b E R
TE [I]. 97 SHA 8 RY 1988,4:48-49
LI* Xiao-gin. The determination of air free radicals in the

222

(5]

(6]

(7]

(8]

(9]

[10]

production of polyethylene and polystyrene plastics [J].
Xinjiang Environmental Protection, 1988, 4: 48-49

W %, B PR ZE X 2L 2 e R R I E Bon
ANWREZHME DNA R4 ] s 22 By R 27 2 £,1993,
11(4):273-274

ZENG Zhao-lu, WANG Xiao, CHEN Jun-jun. Air free
radicals concentration determination in x-ray machine room
and damage to lymphocyte DNA [J]. The People's Liberation
Army of Preventive Medicine Magazine, 1993, 11(4):
273-274

2 7 SRR O A (R PSR e T TR 1 0]
W52 AL T 2011, 1:87-89

LI Yun. The effect of free radicals on human health and the
preventive measures [J]. Inner" Mongolia Petrochemical
Industry, 2011, 1: 87-89

Lan Su; Jun-Jie Yin, Denys Charles, et al. Total phenolic
contents, chelating . capacities, and radical-scavenging
properties of black peppercorn, nutmeg, rosehip, cinnamon
and oregano leaf [J]. Food Chemistry, 2007,100: 990-997
Adriana M Ojeda-Sana, Catalina M van Baren, Miguel A
Elechosa, et al. New insights into antibacterial and
antioxidant activities of rosemary essential oils and their main
components [J]. Food Control, 2013,31: 189-195

Anshul Kumar Khare, Ashim Kumar Biswas, Jhari Sahoo.
Comparison study of chitosan, EDTA,

peppermint oil for antioxidant and antimicrobial potentials in

eugenol and

chicken noodles and their effect on colour and oxidative
stability at ambient temperature storage [J]. LWT-Food
Science and Technology, 2014, 55: 286-293

Karina Araus, Edgar Uquiche, JoséM del Valle. Matrix
effects in supercritical CO extraction of essential oils from
plant material [J]. Journal of Food Engineering, 2009, 92:
438-447



