34

FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.01.004

BIEELE 1Y BE 1M [ 2021 F1 8 | @S

TN ELZHBEER s Rl E S Bl EH

Chemical composition, bacteriostasis and enzyme inhibition of

Cinnamomumcamphora ct. cineole volatile oil
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Rt 18 A XA KRG R DIPARE S 125~
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Abstract: Gas chromatography-mass spectrometry (GC-MS) was
used to determine the chemical composition of Ravansaravolatile
oil. The in vitro bacteriostasis experiment was carried out by the
paper diffusion method and the microdilution broth method. And
its inhibitory effect on pancreatic lipase and a-glucosidase activity
was determined. The results characterized 17 chemical compo-

nents, accounting for 98.5% of the total volatile oils. The main
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camphor (21.67%).
14%),

B-pinene (6.01%). The minimum inhibitory concentrationrange

components were 1, 8-cineole (30.89%) .
(-)-allo-aromadendrene ( 12. 38%), p-cymene ( 10.
of volatile oils for 18 tested bacteria was 1.25~40.00 mg/mL. At
the concentration of 100 mg/mL., the inhibition rates of
pancreatic lipase and a-glucosidase activity were 84.50% and
93.67% , respectively and the half-inhibitory concentration
(IC50) was 37.20 mg/mL and 6.81 mg/mL. Experiments showed
that the main chemical components of Ravansaravolatile oil were
terpenes, alcohols, aromatic hydrocarbons, etc., which had a
significant inhibitory effect on Gram-positive bacteria, Gram-neg-
ative bacteria and fungi, and had a slightly poorer inhibitory
effect on pancreatic lipase activity, but a trong inhibitory activity
on a-glucosidase.

GC-MS; antibacterial

Keywords: Ravansaravolatile; volatile oil;

activity; lipase; a-glucosidase
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Table 1 List of strains
Hs Fh Hitk X4
L WM R M
1 G' Staphylococcus aureus

ATCC27853

EA W T

2 G Staphylococcus aureus
ATCC25923

3 G FHEWERRE Staphylococcus epidermidis

4 G RImERE Enterococcus faecalis

5 G'H RWmERE Enterococcus faecium

6 G W WEFE Shigellacastellani

LN N |

Pseudomonas aeruginosa

R
" ATCC27853

-
~
Q

i
=

8 G W WEFMMEE Pseudomonas maltophilia
9 G W KB HE ATCC25922 Escherichia coli
10 G B HiRFEEIAR 08031012 Klebsiella peneumoniae
11 G B ZIAH Proteus
12 HFE G ESHF 08A802 Candida parapsilokis
13 HE H@&BkE 08022710 Candida albicans
14 HE HA6EERE ATCC10231  Candida albicans
15 HE BHOSHRBEGKSEN  Candida albicans
16 HE HAGLRE 08030401 Candida albicans
17 HW BB AKE Candidaparapsilokis
18 B RSk Arcyriacinerea
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A-Fi¥ 3 -~ D~ TR ] %5 B (pNPG, 46 B =>99%60)
A- PR L AT I e R T (46 =95 %0) : 95 [ Sigma 23] 5
BELk b B E R 3 B OXOID 247 5
SRR JBERR i A AL ROk ERME AR A A
Ho At A 2533 500 35 Sy [ 72 A3 A R
1.2 UEHE&
MRS — TS Bk A - 7890B-7000D T, 42 46 Bl
e =l /NI
4K AR X : Epoch2 B, 38 [E A BB X 2% A FRA 7 5
LI REMEAR Y : M200 B, B+ 75 15 20 7 5
FOLAR 600 BE 1 722G BY, B AN A A3 AT AL R A R

INF]
H PR B Fe 4 . LXDL 18-20 #I, | g sz X 28 45 R
NEI

SRR 12805 K 1 28 LDZX-50FBS B, | iff H 22 E
IR 2 A
1.3 XA
1.3.1 Bcibm kRl RADKZEAEREH
$2EE K 0.61 mL/100 g,

1.3.2  GC-MS 43 #7

(D g% 5 AR ScHk 8 f7 B ok, i Ay
Agilent DB-5MS(30 m<0.25 mm X 0.25 pm); F+ 2 /7
JrlE 4G W 60 C, DL 4 °C/min FHIR FE 140 C, F L
1 °C/min JFHRE % 160 “C,H L 5 °C/min JH 2 210 C,
PAFE 30 min, A (F 4 2D i #E 1.2 mL/min, JE
93.1 kPa, ERE R 2% oK ZBETETR 1 pL,

(2) g &M m 7RG (ED B FIR: & 7R EE
230 CsHLFHEAE 70 eV FHI &R 250 C i A5
£ EMV 1 739.4 V; JFEHRTEE m/2 45~500,

(3) & Wk Ko it o B s 4 P o) s PR iR
NIST 17 J ii% Fie UE e 43 A7 % 5 5 43 H7 R T AR H — 4k
Pt EARX E S,

1.3.3 B & M

(D) B EME R A4 ¥, B2 6 mm A IEAT
K G & 8 100 w0 10° CFU/mlL £33 I B 2 45 2
TRAT TR R 55 R B IR AR R B T A A T S W CE
M 2 T FH JC B KR I B R AR R A S 6 L 37 C R R
12 b 02 300 08 B AR, BEAT 3 AN PAT I U A

(2) B/ R O W W R . I S0
M 1 mL RSB PR S A L E O 0.814 2 g/mlL,
TETCTH 96 FLARMEE 1 LA in A 118 pL B SC¥ 44 & il
5182 pL 10° CFU/mL B, {125 1 L i 45 % b e J3
7320 mg/mL, 5 2~12 L 4 B A 150 pL W
B 1 LRSI E W 150 L i AEE 2 L AR A L
mBEEG 11 .56 12 fLERFax B, ¥ 96 fLiRT
37 °C HiF% 8~10 h, ML NI A K AF O, BOR AR A4
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e CFL P9 TR 523 52 IR 250 1 LA o /I ol 2 BV Sy S /N0 B
WE . BAIKREE 3 K.
1.3.4 [0 i) 3 PR

(1) WG Iy it 0 1 ¥ P« AR SCk Lo J#E T8 . A
ToK 2 BE T 6 i BE A 100,120,140, 160, 180 mg/mL
R W B A A 3L B (DMSO) i % .
Tris-HC 22 w5 T 25 AR 5] ¥k B2 46 8 1 Sy BH 1 ) B
Tris-HCl 2 s i KLl 0.5 mg/mL JBfIE D7 Bl V8 W . IR
25 pL ¥R MW T 25 pL JEAR T MGV IR T 96 FLAR P IR
£9,37 ‘CHEHE 10 min, A 50 pL 0.5 mg/mL 4-F 3L JE
i il 12 15 RS 47, 37 °C I 30 min, SR A £ 3 B W A7 X
(Em/Ex=465/360)37 “C Rl & ™4 4-F 5P Wl 1) 5%
S o Fe2 D 55 R D7 0 Mk e

1:(1—H)x100%, 5D
iﬁl:fj;

T— G 2, %05

Ao —55 H X IR 5

A WA 70 A 5

Ao — BRI 500

Ao — RN S E

(2) o4 255 5 1 T 0 100 05 P < AR 4% Sk 10 ] kAT &
B, TEK R B S 10,20,80,40,50 mg/mL 1)
PRIV 0 BT R U 2 B K T o Sy R T e R
i BEAE X B . B 350 37 °C Wik 15 min, B 50 pL
VERE W 96 FLAL . FEINA 50 pL 1 U/mL o7 %
Wi BV W A i+ PBS) IR 41,37 CHFE 15 min, 1A
50 uL 5 mmol/L o-pNPG & ,37 C Jx i 30 min, Wl &
405 nm AL AL OE A . A PBS B AUKE & o Bkt
R BT G A A BH e R 422 X (D T o 8 0 1 i
T PR %
1.4 HHEAE

AR A AE NIST 17 [ i¥% 2 vh DE IC 5 43 47 . o
b Fh 2, R PR 0 T AR OH — 01 0 A% AL 4 M A
{8 ] OriginPro 8.5,GraphPad Prism 8.0 I Excel 2016 %k
PEEAT R AL 3
S
2.1 GC-MS & ##E% il R 2

By &L 138 2 ), B Sy e kv A R 17 A
a3 FR B p A N 28 A W AL 4 o T
My 31.49%,31.35%, kB E&EHWEMS FREAE
WA O HE R B Y 21,6796, 10,14 %, 95 2 R ik
AL AW 4 B HE A B R 2.41%6,0.43% . F
w10 26 (9 I 43 Ay e T LR A L AR s A
Xof A AE K, AR X E 4 & & 4 B 30.89%,21.67 %,
12.38%0,10.14 % , X & 5t > 5% (M8 53 R B-IR Jis AT 3L

BE 2318 [ 2021 £ 1A | R@SUH

s A3 oh 6.01%.,5.15% . HiA AL A9 & A A
20 0.31%~2.65% , T iF S0 B 58 & B A0 4 K
M A BB E RN IF R (32, 40%) ., XF <k 4B 8%
(24.41%) FEJR (19.60 %) Fl A Wil B2 (18.75 %) , 5 ik B
S5 0 HG » 2 SO I DRI v TG D5 R T LA i B B AR
1o AR A Y X AR B R AL, KA

2.2 MEER

2.2.1 FERMMEIEM BR3P OR R
X 6 b LR T 2 A A0 AR R, X GORE (4 B 60 R 2 Bk
W ATCC25923  Z€ i BR D 09 41 & Bl K/ 43 51 118,

HAXE 2

Relative abundance/%
W
=)

Al
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P /1]
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Bl LTt BELERSEBETAA
Figure 1

GC-MS total ion current chromatogram of

Ravansaravolatile oil

®2 FUTHELZMHNUERSFTHENEE
Table 2 Composition and relative content of

Ravansaravolatile oil

PR MG 53 A&

. I .
25 ] /min (3% s F FHRE B/%
5.38 ek CioHis 136.23  2.41
547  pERE CioHig 136.23  6.01
574 HAKER CioHig 136.23  1.04
6.39 KA CioHis 136.23  0.40
6.70 XU CioHis 136.23  5.15

eSS
749 y-RA A CioHis 136.23  0.32
17.32 (D-a-JR M Ci5Hou 204.34  0.31
18.23 K04 C15 Hay 204.34  2.65
18.67  FM 4 Cis Hyy 204.34 12.38
19.70  R-a-2 %25  CisHay 204.34  0.68
6.77  HnfyhmE CioHisO  154.24  30.89
1143 - FATMEE CiwHigsO  154.24  0.60
A 10.00  FEK CiwHi O 152.23  21.67
WERE 6.59 Xt CioHiy 134.21  10.14
wr%k 671 EW TR 108.18  2.41

LR

ik 6.34  1,4-Fnt2E CioHisO  154.25  0.43
HoAt 24.18 AR CisHy O 220,34 1.02
e 98.50
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Table 3 The diameter of the zone of inhibition of Ravan-

saravolatile oil on various strains mm

2 RT3 R EEAXR

G LM A BRE ATCC25923 11.8+1.0 0
G W FEmERE 10.640.5 0
G- W SR ATCC27853 10.5+1.0 0
G W KIBF®E ATCC25922 10.5+1.0 0
H# &5k ATCC10231 9.8+0.5 0
NN = RN N i) =8 11.7£1.0 0

10.6 mm; %t G~ B CRIAHTE ATCC25922 5 4418 5 M
ATCC27853) Ry & Bl K /43 51 24 10.5,10.5 mm; X &
WA ERERE ATCCL0231 ., 8 2 2R B I R 43 3 MO 19
0 B /NG 0 9.8, 11,7 mum s U B B SO 4 R X
GTH .G BAEEEINE R mssce), Bt GF
H A AR AR T G .

2.2.2 Bo/NEEWEE W 4 AT B ST &l X
G W MIC 5 [y 10~40 mg/mL ., X§ i 5 FF & (1 410 11
ORI . 40 mg/mL, X K AT I ATCC 25922, Jifi & 7e
BATE 08031012 48 JE T B 30 1 R #8710 mg/mlL,
B3R WX G R R AR B G B RS8R . MIC
W A 10 ~ 20 mg/mL, B X 4 ¥ 4 4 Bk A
ATCC 278539 il &% % H5 22 (20 mg/mL) 4h . K Ax 3 N

T4 FAPHELZHRNZEKNENIEIRE
Table 4 The MIC of Ravansaravolatile oil on

various strains

25 B R MIC/(mg * mL 1)
GTH & EHAERE ATCC27853 20.00
G H AW Om#EBkE ATCC25923 10.00
G REHA R 10.00
G W FEmEkE 10.00
G W RIBERE 10.00
G W R 40.00
G- B MR E ATCC27853 20.00
G W EEFBAAME 20.00
G- H  KBIFE ATCC25922 10.00
G W A 08031012 10.00
G W BEHE 10.00
HE G &R 08A802 20.00
HH M {6 S TR 08022710 20.00
HH A6 SR E ATCC10231 10.00
HH 0 5 R T I R 4 8 10.00
B 1 R B 08030401 10.00
HA JG I A TR 5.00
HE  KEM R 1.25
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10 mg/mL, % 3CI5 0F$E & il X B B 9 30 0 AR R Ar
MIC J6 [l 2 1.25~20.00 mg/mL ., 3 5 %50 R £ I 19l Ik
FI R, MIC 3 1.25 mg/mL, %% T A Bk 5 08A802,
F TR 08022710 MU R R 22, 9 20 mg/mL,
Bautista-Silva 25" B 58 & B Wk & IR BL A T 2 # &
ST 11 RPN A9 MIC {35 F 2 7.8~62.5 mg/mL, [ It
WSOV R SR RS A R AR BT TR
W R HE R T G R IR R T G IR 4
R— 3 FTREE G R 40 AL RE JIT 4 DKo 1 R 3R W 4 0 P
YRS B . B Ah L T 45 R B R B SCTR 4 R X
BRGSO FR R, P HE LM B B EN
MR TR RE P AR ERELEY
CRERE gy R 5 R I i 25 1) 43 T 405 #0 R AIE 5 A ) R
TS5 R AE AR RN o 5 5 3 2o 40 RS 30 A T A TR K 4 0
PRI IS R E 4 B B R B ST I & T H
) 2 2 W S (B R AE S R 8K £ BT R DB JE R
M RE
2.3 EEHDHIE S
2.3.1 BRAsWIEG  H AT ARG R G 25 3 B A
At G bR 25 R W g L g8 it AR 22 A At R
IR T, 33 2 gy o S sk 0 o A A I S L B
AR 38 i B A A HE AR AT AR 2 5 B W O I 3t
5 22 RO« 1 L S R R i AR I E . B 2
A, 2 B R 100 mg/mL B, B 305 4 A il X I
7 T 4 4T ) 2R Ay 84.50 Y6 LA fil FE A iy B M B TC s {8
7 37.2 mg/mL. XAV AT AR O HE L A K
I 8 97 Ay FR i R
2.3.2 o WAV EG o A WE T G R IS OK AR L AR
T T BT DM RS 0 W S - T A R T A TR
WA 245 T S 0 o) R T M BRI AR IR R R
SRR R B — 5 TR T ROR L {E B B T Y R AR
R, BRSO WYV 2 A TR B Ak 2 R B AR T
I BB PR 5 . el B 3 AT, 2 B o 100 mg/mL H, &
3C P4 i o o0 2 B T 0 R S 93.67 %0, IC s,
1007 L
90+
80+
70+
60

507
40t
| e B Al
100 = SO R

020 25 30 35 40 45 50
W
Concentration/(mg * mL™)
B 2 F 3 et 48 4 b xRk IR B B k) A R
Figure 2

il %
Inhibition rate/%

Inhibitory effect of Ravansaravolatile oil on

pancreatic lipase activity
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Figure 3 Inhibitory effect of Ravansaravolatile oil on

a-glucosidase activity

7 6.81 mg/mL, XA HIFE MW B E H T % Cib
S P FELE R 2 G 26 . Sriramavaratharajan 2502
WFSE & B 4% I AE 9 PR R it 442 D b ) R I T 40 ) 9 R
IC5 {84 838.46~923.17 g/ ml .o~ 454 T B 35 2
M) ICs5 {2 56.65~536.70 pg/mL, &% 3CV5 445 & 3l 1
37.20,6.81 mg/mL & 39,11 £ LA b, & SCyb 34 % i X
g s T AT o 0 R T — S Y O M (RS L T g
S DR Ay % 8 AT 400 A B TR I 22 R
3 ik

WA T T R R T B SO M R Y
17 FAb = B oy H R BB A i e R I AR S S .
B SCYS HE J il X 2 B BE R B L 2 G R I B
B A0 A 80 B A, KT A 22 T PR T T o SR R T
2 PRI T 5 % T A A A G (B VR L B A A
— RS s 1R A BT A 0 T 0 R L AE R AR B
J 7R AT — o W R (o AT R T X R U T o 2
T AT — S A RS L AR S IR AR Of VR s e
24 R KA 24 1 Y A (L (H IR R B 245 4 R R At
HB IS P b oI5 B2 n] HF — 25 0 38 I R AH G L 2 R
2 A 16 i 344 3 P L IR X VE FA LB AT R AR

5% 3k
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