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Extraction of capsaicin and its anti-microbial activity

ZHANG Ji-Hong!* , TAO Neng-Guo!, LI Jun-Li?,
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( 1. College of Biology Engineering, Xiangtan University, Xiangtan 411105, China; 2. College of
Pharmaceutical Engineering , Wuhan University of Technology , Wuhan 430070, China )

Abstract; The capsaicin was extracted from red pepper using soxhlet extraction method with 95 % ethanol and n-hex-
ane as solvents. Results showed that 95% ethanol was more suitable for extraction of capsaicin than n-hexane, with
the extraction rate of 1. 77% and 1. 12%,respectively. The antimicrobial activities of the resulting capsaicin against 8
food spoiled microorganisms were also determined by disc-agar diffusion method. The capsaicin was observed to have
significant inhibitory effects on the growth of Staphylococcus aureus and Bacillus subfilis. A moderate antibacterial
activity was also observed against Escherichia coli. No antimicrobial activity against Lactobacillus Bulgaricus , Strep-
tococcus thermophilus , Aapergillus sp. and Penicilllium sp. was observed. The autoclaved capsaicin had more antimi-
crobial activity though its effect had been weakened. The inhibitory effect was not changed with the culture’s time.
The minimum inhibitory concentration of capsaicin against B. subfilis was determined to be 50 mg/mL.
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1.1 RRg& M

%4%:250 mL BKEREE, ME215S 5 & & F
K, RFE & R AL K8 T ok SAF 8, BB IR K
BHRFRIAEHERKER, B HERIEFRH, NE
BREH Ly, BKA, T TES. 8. TA4HEMNE
FWEKEMIEET;95% Z B IEC bt R8I,
RN OTE. 8. KB 8 (Escherichia co-
1) WG EFEHATE (Bacillus subfilis) & B A H %
BR B (Staphylococcus aureus )  fR MM ¥ A &
(Lactobacillus bulgaricus ). "8 R A H &
( Streptococcus thermophilus ), B B. R i &
(Aapergillus sp. ) . H B (Penicilllium sp. LA L B

MEEETHEREEAYER TIERMEYHH
H, WEFTAERENFATEARERE, KK
R4 PER 3 g EEM 18 g.NaCl 5 g B g 12
g, B # 38 g/1000 mL Zi®/KE B, pH7. 2~
7.4, BEAERBEAEMBOERE KETH:
EOMS ¢ HEE 10 g IR _EH 1 g BRE
0.5 g &ML 0.03 g HMEKO0.1 g .38 15 g fE
FA B4 31. 8 g/1000 mL T HE/K,pH5. 8~6.2,
1.2 TWHE

(1) ARBRSEIS 7 vk« LA 3t T 40 SRR Rkt ,
RERREE, 50 95% ZEMIEC &N ERHA,
WEREE SR —EmME®RIL1:6.1:8,1:10),
Xt $2 B B AR 4R B BT (8] T IR S S BR B S #
BEHE. QRERLZE EERER OB RN
B BHErmREA 0l R, EEFMA 2 mL
HIRBN . FREEBEFEERG TERN TR,
HHRNHRERE SHRERE TERSERNEPHE
WMWK FEER. QOOWERENE HHLE
FREM THEMAREMTEREL SHETI7C
fEE I SRR S 18~24 h; BHENIE 28 'C, 33 48
h, BRFHRERNEREE 0~4 CHRBALEE
. BUSLIF R EH, AEBEEIT ERSPRKE
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Table 1 Soxhlet extraction rates of capsaicin extracted with two kinds of solvents

w5 B &% =] 3 B 8] Ch) B ¥ 1 B AR (mL) BB (2) HrE=& BRIBEN)
No. Solvent Counterflow time Solid-liquid ratio  Solvent volume Pepper powder Crude products Extraction rate

a 95 % Wi 5 1:10 100 12.5 0.140 1.12

b 95 % K 5 1.8 100 12.5 0.108 1.08

c 95 % B M 5 1:6 100 12.5 0. 088 0.70

A EC 5 1:10 100 12.5 0.221 1.77

B Edk 5 1.8 100 12.5 0. 147 1.47

C FEok 5 1:6 100 12.5 0.121 0.96

FHEGTEBRLCEANH . EER T, HAEEF 9
mL ABHKHHE P MAWFDHEBEE, 85,
FIRBEFES2BNERR FEBR P HEELH
1~2X108CFU/mL, BEH W FH N 1~8Xx10°
CFU/mL,

2 HERE2AT

2.1 REERFMERRNMELL &

BRAB SR B = ML 4R 7= i/ T AR X 100245
FIARKEBRT S, L S KT KERHRMIES KN
BB EMNRREHATHE AR LBE,E

DR AR USSR IE B T LK E K5, JRBUERTE 0. 96%
~1.8%Zd.,
2.2 R FGE N E %
MEHRHE - MEBERL D>10 mm HEF
BRLHH ++7F7;8<D<10 FHEFSR, B
A HTRR,6KD8 HEEHE, H+"%FR;D
<6 AARBUR A “——"FRTR. REKRRHAEYR
RRELEREER. NR2HBH.BHEXNER
BHEHRE MEFAFEMNERAETHYE R
BHRMBERR, XK EAMESR, BMEER
BHE, N BME FE RN TR . AR
ERAMEYR,
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Table 2 Inhibitory effect of capsaicin to common bacteria
. P ROR . B RR

BiF# Strains Inhibitory effect BF# Strains Inhibitory effect
L HOHBERE Staphylococcus aureus +++ M8 Aapergillus - —
K+ @ Escherichia coli + FH % Penicilllium —_—
H B EHAT B8 Bacillus subfilis +++ RN W AF B Lactobacillus bulgaricus —_—
BERRAT B A Ff Acetobacter aceti +++ W % IRILIT B Streptococcus thermophilus -——

RI3 TRAHBEZHENRENNEERANEMN
Table 3 The effect of different concentrations

of capsaicin on the inhibitory effects

SHOAFEHRE (mm)  FEFEMITFEH(mm)

#h Sample Staphylococcus aureus Bacillus sub filis
a(iE 2 £8) 10.940.3 10.440.5
b(IE & %E) 8.6+0.6 11.94-0.3
c(IEC$2) 7.940.3 12.540. 4
A5 %K) 15.140.8 8.324+0.4
B(95 % ¥ 14,240.5 11.640.6
C(95 % k) 11.0£1.0 12.340.2

E:a  ABHRBMBIRERENR 0.14 g/mL; b.BEH REHKR
BN 0.07 g/mL; c.C 5 HE S A B F I E H 0. 0353 g/mL,

M 3 /A, LUE S 6eH 952 Z BEAE BE AT
O R VR VRN & B (09 2 BR O B0 4 R 4 R B B A
VR HE Y RRAR T UBLES , EL LA Z B4R Bh 78 51 OB G O B
RORBLALE O Sedl B 37 894 i B0 0 BT BOR 4 .
R4 BRENEASHERRHXER

Table 4 Relationship between culture
time and inhibitory effect

# & Sample 12 h(mm) 18 h(mm) 24 h(mm) 36 h(mm)
1095 % 45 9.8 9.3 9.6 9.4
2095 %K) 14. 8 15.0 15.1 15.1
3CECH) 8.8 8.6 8.5 8.4
4CED £ 9.7 9.8 8.6 9.6
5(95% k) 10.0 9.7 9.9 10.0
6(95 % EH) 9.3 9.4 9.0 9.5
7095 % W) 8.2 8.3 7.8 8.2
(L a kD) 7.3 7.5 7.4 7.6
9(IEB%E) 8.8 8.8 9 8.5
10¢95 % §5) 7.8 7.7 7.6 8.0

Yo 1-5 BB A 0. 1395 g/mL; 6-10 BHEE R 15 SRS
WA R 2 3 1O CRARR R I S 0. 279 g/m),

MF 4 AT LA G, 3 5% A () X oK BE R R ok B
HEAMEBRXIDHERIRK2 SHEGMEERSR
BB AR, 3 S B A MM KEE  mkE
HRBMEKERMOMERELR,

2.3 RETHMRRIME AR
B S ATAL, R KEBRBIRE G 1.2 X

SHOMAERBVMER K/ 5 4 12. 1 mm
15.8 mm, % 121 CREF N BRI Y M T B 1E
HER,JEREESEXREE W T BEERYH

®5 BHBERMRESENEEE
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Table 5 The relationship between Staphylococcus
aureus inhibitory effect and pepper

extract with or without sterilization

i KR 121 CKRE (mm)
Samples Unsterized (mm) 121 °C Sterized
1 12.140.5 9.8+0.2
2 15.840.9 12.240.6

H MRS I UECK BN, MR 2 B oSN EKZER
BhEE .

3 ik

A< 3CHI R 95 %0 19 Z BE AN IE © %t A BRAURY A 4R
BEHE . BB RRREERRK, H 95K
ZEERNERZRTHECHKRRIGERE, £
B BR T 55 BB BOME R 5L . 42 TR D (B R LU A R
AR ESLESH0n T Bk 80, R BUR B, B/ WA (8]
M EERRE, AL MBAMREELE 0.96%
~1.8% , RAT ARIE N 1. 26 0 HIBF R G R 40 R
(BEEE[R4F,2008),

BEf,. A FHEBMEMNELBRFRARERS
(Pemcka & Materska, 2003; Masterska & Peruc-
ka,2005; Fhk # %, 2005) , A 3C R 4 # %F HA K 19
BERAKTTHR, ZRERERW, BARENERE
BHERE MEFRFE . KBTE . FMRFEZER
BWEREMMEER AXNEH(FEMBE) XA
BMELTMEER. E—EWEN, BIREHWEE
R it 2 R P ) O T 355 R R B O BROMUR 1 R AR
A 121 CHREXRENEREZ, TRERR
BERXKENSBEFE—CRE LB THRBEENS
. BHE— BB SRR BNREEY .
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Bacteriostasis map
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