J. Korean Soc. Food Sci. Nutr
25D, B8 ~E9202000)

2= (Caesalpina sappan L.)FEEC

M 2y ME 0jXE HE
A - 2

Antimicrobial Acitvity of Caesalpina sappan L. Extracts and
Its Effect on Preservation of Ground Meats
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Abstract

Antimicrobial activity of Caesalping sappan L. exiract (CS extract) against 6 kinds of food spoilage
and pathogenic organisms was studied. The growth of Listeria monocytogenes Brie 1, Escherichia
coli ATCC 11775, Staphylococcus aureus ATCC 11775, and Pseudomonas fluorescens ATCC 11775 was
inhibited about 4 o 5 logs cycle in Tryplic Soy Broth (TSB) conlaining 1% CS extracl. Bacillus subtilis
KCTC 102 and Vibrioc parahaemolyiicus ATCC 17802 did not show apparani growlh in Lhe same medium.
Eflecl of CS exiraci on preservalion of ground meat was also invesligated. The range of pH change
was 5.0~5.2 in CS extract added ground meat, 5.2~6.0 in CS extract nol added ground meat {control)
during storage al 4°C for 30 days. Number ol total bacteria after 15 days storage was 1{)"/g in CS extract
added ground meat, 10%/g in control. Redness of ground meats was improved significautly by addition
of 196 CS extract during storage al 4°C for 30 days. The sensory quality of 1% CS extracl added hamburger
patty was similar to that of the conlrol in taste, [lavor, and overall acceptability.
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Fig. 1. Antimicrobial activily of Caesalpina sapparn 1. exiracts against Listeria monocytogenes Brie 1 and Sfaphylococcus

aureus ATCC 29737,
A Caesalpina sappon 1., B Control (ethanol)

1. L. monocvtogenes Brie 1, II. S. aqureus ATCC 29737
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Fig. 2. Effect of Caesalpna sappan 1. exiracts on pH change
ol ground meats during storage at 4°C for 30 days.
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Table 1. Antimicromal acilivity of Cisesalping sappan L. extract against various organisms in TSA at 37°C for 12 h

. Incubation Cuaesalping sappan L. (%)
Strains .

lime {hrs) 0 05 1

0 447" 350 366

L maonocytogenes Brie | 12 0,45 411 3.60
(G307 (5.24}

0 413 100 384
E coli ATCC 11773 12 9.10 682 477
{2.28) (4.33)

0 4892 3.90 4.39

S. aureus ATCC 29737 12 515 571 447
(2 d4) (468)

0 445 389 385

P, flugrescens ATCC 11775 12 890 592 395
(258} {495)

0 172 400 3.69

V. parahaemolyhiens ATCC 17802 12 8334 5.28 <1
(3.08) (8.34)

0 4.28 395 3.04

B. subtifis KCTC 1021 12 8.19 517 <1
13.02) (8.19)

iJ)Log CFL/mL
“{ ) log reduction
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Tig. 3. Effecl of Caesalpina sappan L. on changes of total

bacteria in ground meats during storage at 4°C lor
30 days.
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Fig. 4 Effect of Caesaipina sappan L.. on change of coli—
form bacteria in ground meats during storage at 4°C
for 30 days.

Table 2. Effect of Caesalpina sappan L. on color changes of ground meats during storage at 4°C for 30 days

Storage time (days)

Color value 94)
0 5 10 15 20 2% 20
Lightness (L) 0 65.34 53.12 58 25 3278 48 48 59 31 6054
1 6456 63.46 6021 58 49 5278 5235 5062
Red (o) 0 722 6.08 576 482 391 1.17 202
caness td 1 73l 715 a5 6 45 5.94 6.22 3.83
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Table 3. Effect of Caesalpina sappan L. extract on sensory quality of hamburger patty

Concentration of Cal. (%) Taste! Flavar Overall acceptahility
0 10® A0 4.1°
1 468 39" 1P
3 3.8 3.8 39

Y. very poor, 2. poor, 3¢ moderate, 4 good, 5. very goad

¥Mean within each calumn with different superscripts are significantly different {p<005)

e 3101(15 %] REA R AMgah] flEA=

1= E-"]“—

_E,
oh
3;
o
for
o
‘5
o
il
g }
off,
41
“{%
O_u
T;
5
E
=
o
1o
=

=4 ]_L/ﬂ *}%7}_’“ o] ‘*H =LA

3 Aldse e EE S "5"’1‘15
hamburger patty 53 22 24 A% il
HEA 2] ZAEo R AME 9 92 722w

ol I-I'ﬂ
i Mo o

A G

J

-— 9

-

te,

ot

e

A% FHE AFREARAL S ASE
'|,

sliAl 2E&589 o)A E FH L A A} 45 F
B2 3] Tl s =18 clear zoneo] A E
2L Jefd e, 5% 1% 5 TSBAA B

subtilis KCTC 1021, V. parahaemolyticus ATCC 17802+
ok (2478 AR A B 4 glglan, o
L. monocytogenes Brie 1, E. coli ATCC 11773, 5. aureus
ATCC 11775, P. fluorescens ATCC 11775 5= 4~5
logi cycle 47 94 A4S Vehllgld 228 1%E

AR Bal-5] 4°Cell A 304 4F A 5 pH H5E o
F74 2% A7 7 Fak pH 52004 5.022 Habekyl

2}, A2 74 pH 5.0~5.29 B4E 7 sksdeh
vl s WEE g A Aa 1540 A A
10%g o145 11ehg Hhﬂ% FrT8] A4 A4 2l
10%g& el el el Coliform bacteria®] W= g2
= A 0d Fab 10%g14 109714 Zrfetel et 37
T A 2097 107gS G- A E(light-
nessie A4 & o2 e} A7FE Aol vhehdA
ekopel, A A Y (redness)E a7 A-E A% 104 OT
H A 7k wiw Frhre A 20dHAA] §

Hshe 2 E A %‘akiq- A7 254 o) ¥ —Zh‘s}

_?-ﬂ
%3\ 3,
2=}, Hamburger palty 2 Al &8 o2 422
[eFg
a7

=

mlc Jrﬂ
o
Y

& 1%, 3%2) V] & 2 Arlele] A =T 7] 34
I AT daTet 252 1% G0 7)EA e
2 7) 3ol Fog Aol dehla] ghile

" O
_Q

rLHIj

rﬁi’

% 5%

[y |

10.

11.

12.

13

14.

16.

. Hao. ¥.¥.,

. Jang, 3.M and Kim, D.W. .

z ¢

Bracketl, R. and Doyle, M. : Inhibition of
Listeria monocytogenes and Aeromonas hydropfiia by
plant extractls m refrigerated cooked beel. J. Food Frot.,
61, 307-312 (1998}

. Lee, H.J : Trends in development and rescarch ol natural

faod additives. J. Food Hyg. Safetv, 9, 17-22 (1954}

. Lee, BW. and Shim, D.H. : Screeung of natural anlimi-

crobial plant extracts on food spolage microorganisms
Korean | Food Sci. Technol, 23, 200204 (1991)

. Lee, 5 L - Safety management of food additives and con-

tarmnants. J. Food Hye Safety, 9, 7-15 {1994)
Park, U.Y., Chang, D S. and Cho, HR. : Screemng of
antimicrobial aclivity for medicinal herbs extracts J.
Korean Soc Food Nufr.,, 21, 91-96 (1992)

The Chinese medicine re-
sources plant botany. Hag Moon Inc., Co, Seoul, p.438-
439 (1996)

. The Life Medicine Study : Hvun Dae Life Medicine. Hag

Ji Sa. Scoul, p2827 (1993}

. David, DM, and Parishi, M.E. ! Testing the efficacy of

food antimicrobials. J. Food Prot. 53, 148-155 {1990)

. SAS: SAS/STAT User’s Guide, SAS Institute, Inc,,

Cary, NC, USA (1985)

Shin. D.H.. Kim, M.5. and Han, J.5. * Antimicrobial elfect
ol ethanol exlracts from some medicinal herbs and their
fractionales agamst 1ood-horm baclerla Korean [ Food
Sci. Technol, 29, 808-816 (1997)

Lee, S.H, Chot, W )., Jo. QK. and Son. 5.I.: Anti-
microbial activity of athanol exlracis of Caesalpng
sappan L. and cffect of the exlracts on the fermentation
of kimchi J. Food Sci. Techrol. Catholic University of
Taegy Hyosung, 9. 167-171 (1997)

Lee, S.H., Park, KN, and Limn, ¥ 5. . Eifect of Caesalpina
sappan L. and Lithospermuim erviirorfizon extracl mix—
ture and crab shell on the [ermentalion of fnche
Korean. J. Food Ser. Technof., 31, 404-409 {1959)
Cho, Y¥.S. : Studies on developments of {unctional sausage
and [unctional properties ol nalional resources M.S
Thesis, Kyungsan Universty (1999)

Jay, M.]. . Modern food microbiclogy 5th ed.. Chapman
& Hali, NY. USA, p82 (1598)

. Lee, SH., Cho, QK. Choi, W.). and Kimn, S.I), - The effecl

of mixed medicinal herb extracts wath anlimucrobial
activity on the shell-hfe ot kimchi. Korean. J. Food Sci.
Technol., 30, 1404-1408 (1998}

Limn, D.E., Choi, U and Shin, D H : Anticxadative activily
of some solvent extracl from Coesalpina sppen L.
Korean. ] Food Sci Technol, 28, 77-82 {1996)

{19992 11¥ 59 =)



