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Abstract: In order to understand the difference of composition and biological activities of the essential oils from white skin garlic and
purple skin garlic, the essential oils were obtained by using steam distillation method, and their volatile components were analyzed and identified
by gas chromatography-mass spectrometry (GC-MS). The inhibitory activities of purple skin and white skin Garlic Essential oils on several
common pathogenic bacteria were tested by dilution doubling method. The antifeedant activity of the oils against Spodoptera litura was
measured by leaf disc method. The antioxidant activities of two kinds of garlic were evaluated by ABTS, DPPH and hydroxyl free radical
scavenging. The results showed that 26 components were identified in the essential oil of white garlic, accounting for 95.79% of the essential oil;
22 components were identified in the essential oil of Purple Garlic, accounting for 94.26% of the essential oil; the main bactericides, allicin and
allicin, were more in the purple garlic (59.34%) than in the white garlic (50.11%); the two essential oil of garlic had obvious inhibitory effect on
the experimental bacteria, especially the essential oil of Purple Garlic The results showed that the inhibition effect of Bacillus, Candida albicans,
Candida tropicalis and chestnut blight was better than that of Allium bungeanum; the average antifeeding rate of Allium bungeanum and Allium
bungeanum essential oil to Spodoptera litura for 24 hours was 52.97% and 100% respectively; the scavenging rate of ABTS and DPPH free
radicals by Allium bungeanum essential oil was higher than that by Allium bungeanum essential oil, and the scavenging rate of hydroxyl free
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radicals was basically the same.
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Table 1 Analytical result of volatile components of purple skin garlic and white skin garlic

F5 ARG A E])/min o] 2T K T
BAEKRFF  REKF
1 3.550 M R A CeH oS 0.12 1.16
2 4.461 T 2-AM A AL CHsS, 0.8 1.9
3 5.291 3H-1,2- AR R Kb C3H,S, 0.59 0.73
4 8.851 e b i CeH 108, 8.25 12.83
5 9.201 R R CeHy0S, 1.12 1.26
6 9.436 R R CeH 08, 3.08 2.91
7 10.933 K b ) R = CHsS; 7.85 10.19
8 12.503 3-TH R 2B A- R T CeHsS, 0.54 0.66
9 13.505 2-THh A1 3- B4 IR T CeHsS, 1.50 1.95
10 17.573 Rk = Ak CeH,0S; 37.66 4234
11 18.031 3,5- 20 A-124- Z R RIE CeH)5S; 0.55 1.56
12 18.270 1K 7 -3 = kil CeH10S; 1.65 0.69
13 19.642 5-% 3-1,2,3,4-0958 8%, C3HeS, 0.62 0.53
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16 22.812 TR P AL BE CH,, 0, 238
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23 36.526 145 79 2h-3-(2-BAR M A 25 ) R AR = At CoHi6S4 0.75 0.81
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it 95.79% 94.26%
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Table 2 Antibacterial activity of essential oils from white skin garlic

LKA R pg/ml)

1000 500 250 125 625 3125 1562 7.81 390 195 097 048
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Table 3 Antibacterial activity of essential oils from purple skin garlic
pKE# AR/ (g/ml)

1000 500 250 125 625 3125 1562 7.81 390 195 097 048
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Table 4 Results of Antifeeding rate of essential oils from white skin garlic

i ERE/%

2.5 pg/mL 5 pg/mL 10 pg/mL 20 pg/mL 40 pg/mL
6h 38.95 47.58 64.26 100 100
12h 25.64 36.84 50.85 86.04 100
24 h 18.03 20.89 30.37 52.97 94.36

% 5 FREREER AT RIS AIE &%
Table 5 Results of Antifeeding rate of essential oils from purple skin garlic

A FERF%

2.5 ng/mL 5 ug/mL 10 pg/mL 20 pg/mL 40 pg/mL
6h 88.72 90.17 96.82 100 100
12h 79.03 86.39 90.06 100 100
24 h 75.76 82.22 86.35 100 100

vE %7 =R
25 BEAEMERELAERRERAL A 9% 26
3 &g

M E B
N N N . . = [1/DPPH
100 > ! ” - 3 % JYDPPH
80 - [ [ ABTs
55 [ ABTs
= rl |"
f\__ 60 + - U};’. OH
- % -0H
f\é 40 F +VC
20+ M

0 0 20 40 60 80 100

Ji A FE / (mg/mL)
& 2 B KFMEMFNER KFREHXT ABTS, DPPH & OH ERE
BB

Fig.2 Scavenging effects of the essential oil from white skin

garlic and purple skin garlic on ABTS, DPPH and OH free
radicals

B 2 ATAL R R maAa T A R R mAs Jeh &
ABTS. DPPH H1 OH F 1177 b 2 Bk 1R 2 1) 7
A B HR. PIFOEREIT ABTS #1 DPPH K
PRECRINELLF, ERSIHREEN 10~100 mg/mL YEFE A,
X} ABTS A1 DPPH H HE: i RRAEH BT+ LRk, &
50 mg/mL KL, JERRFIATILE] 50% LA F, 7E 100
mg/mL ¥RFER, PR ERG T ABTS A1 DPPH: [1)iE
FrFIAF 80% LA b, H B Kk X ABTS A1 DPPH
()35 B A AR T 58 B R aa kG i s PRI K5 K i 7
10~100 mg/mL G P, %+ OH H B3 KRR R bR
WEERISE N EF U ECT4%, 7E 100 mg/mL WKFERS, —

80

3.0 KRR ISR KGR VTS, SalRik
I A WHERMERAE GC-MS Hr4sE, HR
Kr S 5E 57 26 PG HER 95.79%, 455 Kk
WATEE AT 22 M5 94.26% . 2R BGOSR
W, R R A B A BT R N 2R 2 R 5
AL BN, FER GRS mEE . T =R
LI A =ik . A DU AL B 2 B0 A
AR ERIBREML AR, FRSH SR E Y
RS AT 80.36%, SR RRE TR S ERAL A 5 AT
YT AT ) 91.59%, 58 B RTREAR T H ST R R o) bE R
P v =T NG M L AR B N L NG e 2 -
W RS AR R (AN =R 7EH
FRFRRE T s 50.11%, 784 & KF ks
59.34%.

32 REVIREEARE, WO MEMEAE &
TEVEP LRI AR S TE, 58 R R TR A
SRR T R A RIS 12 o 10 R R XA AR
KB AESERE. PO RLFRRE. BRI A
SERFEOIF T /MR EE MIC ¥IHE s [H
FE, AR KFHRSMIRETE 2.5 pg/mL B, WRISHIR
(R B 2N 18.03%, 48 R KamAd xS RS sk 45
AR EIL 75.76%, EEMEL; PrEIIRIR,
K FRFS I ABTS F1 DPPH [ Hi 3 35 i R0
TE B wk, X OH H NSRRI EZ R . A
FON R R aaks AR B Rk i e — 2 R
SR T IS



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

(1]

Sy 20, B RFRI S 7 S A R R R 3T 7T
HEJR[J]. 7P R 5,2019,44(11):194-197

SHI Shou-ji, ZHANG Hai-feng. Reserch progress
influencing factors of garlic chemical components and
biological activity [J]. China Condiment, 2019, 44(11):
194-197

R A B KRR SRR S AN T (AR A LERF 7T
BEFE[I). fr it 5 % 100, 2019,45(5):282-288

LIU Xiao, ZHOU Cai-qiong. Research progress on sulfur

compounds in garlic and the mechanisms of changes in

processing [J]. Food and Fermentation Industries, 2019, 45(5):

282-288

Agarwal K C. Therapeutic actions of garlic constituents [J].
Medicinal Research Reviews, 1996, 16: 111-124

ARFAEE GRS SR HUAE B b in T o R S B T FEE 0]
T3 AWRR £ 149,2019,1:3-6

YU Song-yun. Research progress on the application of garlic
and its extracts in food processing [J]. Jiangsu Condiment and
Subsidiary Food, 2019, 1: 3-6

TR, S — AT KR T AR R SRR A I 7 AT
FURERE[T]. DU FE h,2018,10:36-39

SHANG Chun-feng, ZHOU Yi-ran, FU Tong. Advances in
research on the determination approaches of alliin and allicin
in garlic [J]. Xian Dai Shi Pin, 2018, 10: 36-39

TR GEAR, S K wa A AL AL P O BIE 7E 32t e 7). 12 2
2011,17(3):432-434

ZHANG Xiao-lin, LIU Ping. Research progress of garlic
organosulfur compounds [J]. Medical Recapitulate, 2011,
17(3): 432-434

LBt RF O MBS it Fedk R[], o AR 4,2013,38
(9):6-9

MA Ying. Research progress of anti-cardiovascular disease of
garlic [J]. China Condiment, 2013, 38(9): 6-9

B, W S AN 5 R I MUIR AR Y AL T e 2t e
[J].H [ SR 7 72 4 5,2019,25(8):181-186

HU Bing, KUANG Hai-xue, XIN Yun-jie, et al
Lipid-lowering activity and mechanism of allii sativi bulbus
[J]. Chinese Journal of Experimental Traditional Medical
Formulae, 2019, 25(8): 181-186

FREAN, 74 4, 25 W, 5 K 5 R AR U KA REAL I
B FEE R[], 75 PRS2 2B 2:41%,2019,40(4):283-285
WANG Li-li, FANG lJin-nv, LI Shai-ji, et al. Research

[10]

[14]

[15]

[16]

progress of garlic and black garlic and their extracts on
anti-atherosclerosis [J]. Journal of Jilin Medical University,
2019, 40(4): 283-285
VLB, 470, 00 SR B, S5 KRR ) G e R 1/ PR T
HER[J]. AR £ 24,2019,12(4):650-654
SUN Wei-wei, WANG Yang, HE Le-yifan, et al. Research
advances in the immune regulation function of garlic extract
[J]. Global Traditional Chinese Medicine, 2019, 12(4):
650-654
Rana S V, Pal R, Vaiphei K, et al. Garlic in health and disease
[J]. Nutrition Research Reviews, 2011, 24(1): 60-71
i D, SRS KR 2 A e e 4 e 9 i 1 P RO F 7
BERE[T] B i I 55 474i1,2019,13(1):56-61
WANA Hao-ran, HE Bing, ZHANG Ling. Allicin inhibits the
development of tumor cell proliferationg [J]. Journal of
Diseases Monitor & Control, 2019, 13(1): 56-61
B, 5 B ST S RO S P A R
AT BR T AR AR A TR AR MR A IR TE (0] 301
2 98.,2014,34(2):59-62
LI Yan, LYU Chang-long, SANG Li-xuan, et al. Antibiotic
activity in vitro of black garlic (Allium sativum var. nigrum)
extracts combined with antibiotics against Staphylococcus
aureus and Escherichia coli [J]. Journal of Microbiology,
2014, 34(2): 59-62
FNEL TR R R B8 SRR U A BRI A A 0 R 7 11 B
A AT I] BU R EL i AHE,2015,31(1):65-70
WANG Xiao-ming, ZHANG Min, YANG Yu-kun.
Antimicrobial activities and component analysis of solvent
extracts from aged garlic extract [J]. Modern Food Science
and Technology, 2015, 31(1): 65-70
FRIGERE A2 308 M, 55 SR - v 2 KRR
L], €13,2005,5:548-550
GUO Xiao-fei, DU Ai-ling, GUAN Cong-sheng, et al.
Analysis of volatile oil of garlic by gas chromatography mass
spectrometry [J]. Chinese Journal of Chromatography, 2005,
5:548-550
FHREIR AR, ATERS 4 A 22 ST S AL A A
iR P LRI T[] B i Tk AHEE,2019,40(14):18-23
TIAN Cheng-piao, ZHU Wei-wei, SONG Ya-lin, et al.
Comparative study on antibacterial, antioxidant and
anti-tumor activitys of ginger and vinegar soaked ginger [J].
Science and Technology of Food Industry, 2019, 40(14):
18-23

(F%£58 320 5O

81



