FARF=HITFIE 5FF % Nat Prod Res Dev 2020,32:1545-1551

K I S 1 A5 i AL 5 o i R B 5 R e e
=R E B F I E R R

EE“%‘#9E 5\(11‘#,/;_% 55*,%?7%,%@%",XWJ}(‘}%{‘,E%%\*
R R R B A S A TR B 7 N R DA A IR L A R W R A T S A, K 425199

8 O EATT R S (DRMPREIE ) 7K PH AT PR 75 R (SISl A GC-MS k23t 1 7k JH
AR T B4 73, SR 2GR0 P 300 8 QA A i S5 0 e 5 9 9 % — 3 S IE R A TR R o 45 2R R B, 7N
ARDRGH A H 20 Bls o), Forh S A 1 o R A B (42. 67 % ) AT (27.30% ) , 3 5 R B Bl 70% 555
AT R G BRI 1%, 00 o YR (3. 65% ) B-URHME (3. 28% ) KT ERME (5.63% ) (IEFEE(L. 47% ) 5
MATRE(7.88% ) IR (1.35% ) \ LRRMEATTR (2. 70% ) 538 5 A 2 FfHC At ™ DOIERPRS il P RGO Y it A 15 —
AR >0.50% ) o K HEADRG I -5 S50 M 50 92 B 14 %) < 0 (O R A0 BR AT IR AT T 28 SO L 0 BT 355 4, HG v o Ay
R XS IRTBEAT: BT B4 00 1) 20 R A B 0 2 o R S AT S M 00 952088 948 U X 2 A 400 o 355 1 T e 3 22 e 5 PR AR B
Yy 2 BCH A RSCRAE T4 1 B0T7 5 A RSO L, — 38 e R SR IE e DR A R i < Mg 0 IR AR 122 (V2 V) s B BCH
X R R 4 9 €60 4 Bk R S/ M TR 000k 15 1 10 mg/mL, ARS8 285 5 kg T 0 by 5 €6 3 R 0 9 U 1 ) T
KB T SR

SRSRA] « o B CURT AT ER AT 5 ROPRAT BT 5 0 T T 5 e 5 R

FESHES:0945.1 X HRFRIRAD : A X E S :1001-6880(2020)9-1545-07
DOI:10. 16333/j. 1001-6880. 2020. 9. 013

Ingredients analysis of Yongzhou mint essential oil and its antibacterial
effect mixing with the slough extract of Yongzhou Agkistrodon acutus
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Abstract: In order to make better use of the two local characteristic resources of Yongzhou,the composition of the Yongzhou
mint essential oil was analyzed by GC-MS, the antimicrobial effect of the mint essential oil and the slough extract of Agkistro-
don acutus produced in Yongzhou and their mixture were tested by the method of susceptibility disk test. Results showed that,
20 components exist in the essential oil of Yongzhou mint,among which menthol (42.67% ) and piperitone (27.30% ) were
the main components accounting for nearly 70% of the total content,and 7 other components such as a-pinene (3.65% ) ,$-
pinene (3.28% ) ,limonene (5.63% ) ,octanol (1.47% ) ,isomenthol (7.88% ) ,pulegone(1.35% ) and menthyl acetate
(2.70% ) were more than 1% ;meanwhile,there were two components of terpenes and dihydrocarcinol which were not detec-
ted in other producing areas’ mint essential oils were both more than 0. 50% ; The mint essential oil and the slough extract of
Agkistrodon acutus produced in Yongzhou both showed antibacterial activity against Shigella dysenteriens and Staphylococcus
aureus ;mint essential oil perfomed bettrer against S. dysenteriens than S. aureus,while the slough extract showed no significant
difference on antibacterial activity between two species of bacteria ;the mixture of mint essential oil and slough extract perform

better than both single prepration and the best mixing ratio was 1: 2 ( mint: slough, V: V) with a same pre-mixing original con-
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centration ; the minimum inhibitory concentrations ( MIC) against S. dysenteriens and S. aureus of the mixture were 15 and 10

mg/mL, respectively. The results could provide experimental basis for the collaborative development of two local characteristic

animal and plant resources.

Key words : Staphylococcus aureus; Shigella dysenteriens; bacteriostatic ring;snake slough mint essential oil
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Fig. 1 Total ion chromatogram of the essential oil of M. haplocaly from Yongzhou
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Table 1  Components of essential oil of M. haplocalyx from Yongzhou
e TRE I ] LEw it AHXS £
Peak No. Retention time ( min) Compound Molecular formula Relative content( % )

1 3.275 3-CLJ75-1-% 3-Hexene-1-ol C H,,0 0.14
2 4.767 a-JRM a-Pinene CioHyg 3.65
3 5.214 311 H-BR O 3-Methyl-cyclohexanone G, H},0 0.18
4 5.727 o-if i 4 a-Terpene CioHg 0.51
5 5.894 BTN B-Pinene CioHye 3.28
6 6.145 B-A K4 B-Myrcene CioHys 0.36
7 6.361 3-37 % 3-Octanol CioHyg 0.67
8 7.28 A4t H Cymene CgH ;50 0.18
9 7.454 ¥ M Limonene CioHyy 5.63
10 7.542 — %% =82 Dihydrocarveol CioHyg0 0.95
1 8.902 SMI TR Tsopulegol CioH g0 0.14
12 12.015 TEEE Octanol CyH,0 1.47
13 12.39 i il Menthone CoH;s0 27.3
14 12.943 S % Tsomenthol CpHy O 7.88
15 13.43 A7 i Menthol CioHyO 42.67
16 15.923 AR Pulegone CioH;x0 1.35
17 16.621 S Piperitone CioH;s0 0.53
18 18.209 ZTRHTTEE Menthyl acetate C,,H,,0, 2.7
19 22.251 B-1% 554 B-Boubonene CisHy, 0.11
20 23.792 £i#1Hs Caryophyllene CisHyy 0.3
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Table 2 Comparison of mint essential oil components among Yongzhou and other areas
% a-JRM BTN PP AT i S LA TR I o CAFITE
Ingredient a-pinene B-pinene Limonene Menthone Isomenthol Menthol a-Terpene  Dihydrocarveol
KM Yongzhou mint 3.65 3.28 5.63 27.30 7.88 42.67 0.51 0.95
g fr L7 Xinjiang mint 1.84 2.41 0.00 26.54 0.12 34.70 0.00 0.00
PPt f 7 Shaanxi mint 0.53 0.75 0.00 17.70 0.46 42.90 0.00 0.00
&4 Taiwang mint 1.24 1.56 1.39 1.09 0.10 57.18 0.00 0.00
TROKT T Fof BT B4 410 ) Z8CR O K 25 5 (test, P> 0.05) (K12B)
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Fig. 2 Comparison of antibacterial activity of the essential oil of Yongzhou

mint and slough extract of Yongzhou A. acutus and their mixtures
ARl — R AE AR R AL R AR HL 4 B A R AL PR AN R B O RESR L% . Note: A ; Effect comparison on the same bacteria among different

treatments ; B ; Effect comparison between different bacteria under the same treatment.
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Table 3  The antibacterial circle diameter under different mixing ratio of the

essential oil of Yongzhou mint and slough extract of Yongzhou A. acutus

AFISBCE T R B A

LS Antibacterial circle diameter under different mixing ratio( mint: slough) ( mm)
Strain
4:1 3:1 2:1 1:1 1:2 1:3 1:4
mﬁﬂi@ . 13.7 15.3 18.9 20.9 23.6 21.2 19.4
Bacillus dysenteric
SD 0.7 0.6 0.9 0.4 0.7 0.4 0.8
A .
i R AR 12.1 14.4 16.3 18.7 19.8 18.8 17.5
Staphylococcus aureus
SD 0.5 0.9 0.6 0.4 0.4 0.6 0.6
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Table 4 Minimum inhibitory concentration of the mixture of the essential oil of

Yongzhou mint and slough extract of Yongzhou Agkisirodon acutus

bk /M FE MIC(mg/mL)
Strain 25 20 15 10 5 2.5 1.3
FIPRAT R
Bacillus dysenteric - - - + + + + + + + 4+ +
A TR ) ) ) ) ) . .

Staphylococcus aureus

T8 FOREAR R RIS, + 7 FOREAR BB, + RO RS IR R R TR RO

Note: ‘- indicates there is no bacteria colony on the plate medium, * +’ indicates there is bacteria colony on the plate medium, more  +’ indicates

more colony on the plate.
3 it

AN [) 72 1l P e e ek L 20 1T R 25 S5 BH I,
3432 I U 5 AR T R R A 4R . 7Kk
PN ARG T B A3 S 4%, AN R o3 0 o L 22 S i, &
TR Z R B Ik 42. 67% , & B i /D 1) B-D% 56 5
WS 0. 11% o X E AT 3 M g A7 3l v i) 3 22
BT a-IR M B-UR M A S A BE S o R
i () A 24 v At = X e A il (EL S H A
by DX ARG THAR ALY 2 , 5 B30 2 1 Ay I 5 3 AT
P =2 5 A T 70% , JIE BH R[] 7= 3 %) 3o far 65 il
FRA Y AR R RS (AR AR, K
PN HETAR T S A BB AR T RS S HoAt
by DX 7= AT R TER A A ), 33 2 B A B A AE TR T
T 7K AT () S8 R €t T AR SRy i T e S 1Y)
FRIETEFR S0, AT 1) 22400 S 28 o3 A e AR
TR IR KM AT R — R UL BT A A RS T B UE, B
HBENIFRE T,

Be 7 s in S s ig A T, AR5 F H A
TNPE T B S A B D8, A R b 3k £ 72
B BN SE G 7, ik 2 H AR L i kS e
FLAT I ER I3 BhAT ) B A 2 3 S 35 1 ) I ) B
BORJE IR = kB, A MR W K R
1T A AR SR B $E B (L FE R T ) 34
T TR B (IR, e A e iR
InE] B AL 5 AR sz pRR 0 RIEATE S
S VR0 2 K T P D R L LIRS R = I BUIR A
ARTIF G I 5 118 73 P JRE A e Y 0 S5 g g gt 2 0 o)
PARRA R SR T — 2 IR & M, X o 8

IV ST R BRI B BEE T R AR TR
THRP IR RAT T R B A , g g 92 412 Y8 ) 1 4 5 %o
S O A BRI RO AR, TTRE 5 P RP SRR BT &
T LR BTAN ], LA K eV FH %) 0 o 240 7 53
Ja A 2 PR PR A 22 G BH PR T, 20 i BE 45 4 22 5 W
AR R B AR S

18 A2, B AR KM ARG 1k 0 S g g 5 9
SEW IR PIFR T R T I ROCR  (H AR SR
PSR B A T, A MRS EA 0o A
W o A RETE MR BT 20 R B AR 5 P D ] 1
BB () o AR AR o S IC S 5 FH LRI A7 P it ) 48 1
RIRF=HIG LA RGEAR, ERFFIESE T & 5w 5%
2 H RS AR R B 2 e v AR i
TGRS AR 9 g S e 0 i e
PRSI, FEORTE 5 3 0T AR R B 26 PF 3R
7 RFET T MR RHCR , HERG2] T et
Pic HE A e /NI BRI AR 58, DR J B2 R S 7 i B9 O A B4 5
TECRGARAG . AR TR T e A SR R T
THPESN B e BRI A LA S S pf i, e
S BT AR Gl 25 SR DAL, I R IEAE R 5 1 TR
TR R 4 B T S E 5 B0 235 DAL, 35 B
T ZH I R AT S E.

2 b AR SCINE T K M HEAT G il ) A~ iy
Ao BRI T S 5 — T 5 R (4 5
Py G S A MRS 9 B YR A D TR O P, O B P el
By S e m] DUSE SR R RCR , B TR 15 5) 1
S ICRORTH IR BT TR -5 < B (5 ] 4 BR AT ) B (R S E L
191 e dme /MR R JEE o WFFT A5 SR 0 PR L 5 R (. Bl A



Vol. 32

FREEA

< AN TR I 2053 B HE 55 S e s 3 95 9 52 T )30 B 0BT 7

1551

PG IR B ORI S, JEHIRAE R ICRE S B Ty
T H AL SE AU ™ AT A AR AL T SRR

&% 3k

10

11

12

13

Wu QF. Cultivation and utilization of peppermint[ J]. South
Chin Agr( B4l ) ,2015,33(9) :14-16.

Yu QY,Zhu XB. Research advances in the planting of Men-
tha haplocalyx and extraction of peppermint essentialoil[ J].
J Anhui Agr Sci (A Bl2£) ,2012,40.7911-7913.

Xu GX, Wang JF, Yan WW, et al. Pharmacological action
and clinical application of Menthae haplocalycis Herba[ J].
Food Drug( & i 524i) ,2019,21(1) :81-84.

Golkar P, Taghizadeh M, Jalali SAH. Determination of phe-
nolic compounds, antioxidant and anticancer activity of Chro-
zophora tinctoria accessions collected from different regions of
Tran[ J].J Food Biochem,2019 ,43(11) :e13036.

Wei YC,Fan JS,Li JJ,et al. Oil content and fatty acid com-
position in Acer truncatum Bunge kernel from different pro-
duction places[ J]. J Chin Creals Oils Assoc ( H [E ¥ 7] 2%
) ,2018,33(12) :69-72.

Liu C,Sun J,Wu JL,et al. HPLC fingerprint of Hovenia dul-
cis from different producing areas[J].J Chin Med Mater( H
Zj#1) ,2018 ,41 :844-848.

Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People’s Republic of China: Vol T (H14E A 3L A1 [ 24 4l .
% — %) [[ M]. Beijing: Chinese Medicine Science and
Technology Press,2015.

Wang CF. Clinical application of snake slough[ J]. Zhejiang
J Tradit Chin Med (#f{LH BEZ%K) ,1998(9) :424.

Sun P, Liu YF,Di DL. The reserch of the influence of snake
slough on the early mouse inflammation model[ J]. Sci Tech-
nol West Chin( P [ P #M4% ) ,2009,8(17) :51-52.

Lan QS, Gao LN, Jiang YF, et al. Analysis of antibacterial
and anti-inflammatory activities of extracts from snake slough
[J]. China Food Safety Mag ( & %45 1) ,2017(3):
79-80.

Zhen YQ,Wang YM. Research progress of snake slough[ J].
Chin Licensed Pharm ( 47 [E /0l 25 ) ,2006(10) :35-36.
Yan RL,Liao Y,Wang J,et al. Microwave-assisted extraction
of essential oil from Yongzhou Menitha haplocalyx and formu-
lation development of air freshener with mosquito repelling
function[ J]. Nat Prod Res Dev( KIXF=WHI 5 5T %),
2017,29:1403-1408.

Li MG, Li SL,Bai YB, et al. Analysis of chemical components

14

15

16

17

18

19

20

21

22

23

24

25

of essential oil from Mentha piperita grown in Ruilli by GC-
MS[J]. Chin J Trop Agr(#7 felhBl2£) ,2017,37(10) .
84-88.

Peng XL, Fu HJ,Liu WW. Antibacterial activity research and
composition analysis on Litsea cubeba essential oil produced
in Yongshun of western Hunan Province[ J]. J Chin Creals
Oils Assoc( HE R4 ) ,2018,33(11) :61-64.

Zheng HF, Liao LS, Fan GR, et al. Extraction of Cinnamo-
mum camphora essential oil by steam distillation and its anti-
fungal activity [ J]. Chem Indu Fore Prod (#kj;=4k=%5 T.
W) ,2019,39(3) :108-114.

Zhou LQ, Tian HX. Study on antibacterial effects of the ex-
tract of Tripterospermum cordatum[ J]. Chin Agr Sci Bull( Hf
FEl R -3 4% ) ,2015,31(7) :154-158.

Dong ZY, Guo SN, Zhao GJ, et al. Antimicrobial activity of
pomegranate peel extract[ J]. Acta Bot Bor-Occid Sin( P§dk
TEY ) ,2008 ,28 :582-587.

Gou XW, Dou HT. Analysis of components and studies on
quality of the essential oil from peppermint ( Mentha Piperi-
ta) produced in Shanxi[ J]. Flavour Frag Cosmet ( F R k5
At ) ,2002(1) <8-10.

Cao Y,Li XF. Composition and quality of mint oil in Wuling
mountain region| J |. Non-wood Forest Res ( &35 MHF5T) ,
1998,16(2) :24-26.

Liao W, Sun AQ, Liu XY, et al. Antimicrobial activity and
stability of three gentiana extracts[ J]. Jiangsu Agr Sci( VL7
ARl ,2019,47(8) :198-201.

Wang YQ, Yan JY, Luo K, et al. Antibacterial activity and
stability of toad skin extract[ J]. Food Mach( & 5 5HLHK) ,
2011,27(5) :120-122.

Shohini C, Nashra A, Neelam S, et al. Antimicrobial activity
of Cannabis sativa , Thuja orienialis and Psidium guajava leaf
extracts against methicillin-resistant Staphylococcus aureus
[J].] Integr Med,2018,16:350-357.

Xiang H. Mechanism of action of magnilol against Staphylo-
coccus aureus[ D]. Changchun . Jilin University,2010.

Jiang ZL, Wang JW. Synergistic antibacterial action of Flos
caryophlli, bitter buck-wheat and Taraxacum mongolicum
[J]. Creal Feed Ind (K& 55l Tolk) ,2011(8) :3941.
Zhang BG,Gao CY,Liu XF. Study on antimicrobial action of
compound extract from licorice and Hemerocallis flava[ J].
Sci Technol Food Ind (£ 5% Tl Bl ) ,2009,30(9) :136-
138.





