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Inhibitory Effects of Natural Additives on Pathogenic
Microorganisms Growth during Storage of Commercial Chicken

Mak-Soon Lee, Seunghae Kim, Sohee Moon, and Yangha Kim*

Department of Nutritional Science and Food management, Ewha Womans University

Abstract The purpose of this study was to examine the antimicrobial effects of natural additives on pathogenic
microorganisms in commercial chicken during storage. Chicken skin (20 cm?) inoculated with Salmonella Typhimurium or
Pseudomonas aeruginosa was treated with 2% natural additives, including chitosan, epigallocatechin gallate (EGCG) and
garlic, during storage at 4°C for 12 days. A combination of the three natural additives significantly inhibited growth of S.
Typhimurium compared to treatment with chitosan, EGCG or garlic alone (p<0.05). This combination also inhibited growth
of P aeruginosa compared to treatment with one or two of the natural additives (p<0.05). These results suggest that
combined chitosan, EGCG, and garlic may be used as an antimicrobial agent in commercial chicken during refrigerated

storage.
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Aol =2 Aoz wEHUN9). ¥ AEEHE Sy $A
QEAAde P MIAIE AR AR A2, 371 dEolA
579 FulE dodle vAER Pseudomonase] L G2 52191
AoR IHA JH10). Pseudomonas A2 QAo #H&, AL 5
o] AWE oplehs WY mdERE BAH ITHID.

olygl o]fE AFe A% 717 B¢ nAE T AFS]
HAoll} Ho|E WXl AHo= Qs H3lE Fo|7] flshd,
oe] BEAE 2Fo AR AT 2ol mep BEAS] kA
4 BEF FaF o|lfpE AZ|HSAT old g EEE 7R B
FZAE QA Falgt AAEA 7] flgk Aot Eds] F
gt A7 gE A dHA £ F AES vE
gk o] HokoA] o]&-F 7] EAK(chitosan) AR A o] A
AER XA thgo 7 go| EAlsks eRE, A& ASS
JAlsh= FvB= a7 Holuthal delA o] ASA1Fol
g o8 AUTH(12). FAPIA FEE 7ML AF7HE
(epicatechin (EC)), ol Z-27}€7] (epigallocatechin (EGC)), 37+
H| 7122 o] E (epicatechin gallate (ECG)) & o Z-271€7]1 24
o] E(epigallocatechin gallate (EGCG))2] 4 F/F=Z WHA=H ©]
% EGCG7F AA 7HI71e] 40~50%E AFA|shH, =xbe] 29
B ¥ EGCG7} 783 I a3t Joky B HYI(13,14),
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F A 2IE AP
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Sigma Chemical Co.)¥} ©}A|E4Hacetic acid, Sigma Chemical
Co.ys AHE-31
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iz flolA FAdE HE = log CFUm’E $Hilste] 1AS)
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2E A¥A3= SPSS 19.0 (SPSS, SPSS Inc., Chicago, IL,
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Table 1. Changes of S. Typhimurium in the chicken treated with
2% additives during storage at 4°C

Table 2. Changes of P. aeruginosa in the chicken treated with 2%
additives during storage at 4°C

Storage days Log CFU/em’ Storage days Log CFU/cm’
Treatment 6 12 Treatment 6 12
NaOCl (100 ppm) NDV ND NaOCl (100 ppm) NDV ND
Control” 6.300.68" 7.31+0.76° Control” 6.45+0.49°" 7.410.68°
Butyric acid 3.14+0.18° 2.69+0.39° Butyric acid 3.53+0.26° 2.8140.56"
Acetic acid 3.25+0.16™ 2.61£0.54° Acetic acid 3.41£0.29° 2.80+0.70°
Chitosan 5.14+0.52* 5.72+0.65° Chitosan 5.44+0.63" 5.92+0.50*
Garlic 6.07+0.77 6.11+0.57° Garlic 6.19+0.53* 6.41+0.52°
EGCG 5.86+0.85 6.93+0.76° EGCG 6.10+0.62* 6.58+0.44*
Chitosan+garlic 5.00+0.47° 5.65+1.35° Chitosan+tgarlic 5.26+0.63" 5.97+0.64*
ChitosantEGCG 4.83+0.41% 5.65+0.31* ChitosantEGCG 5.13+0.68* 5.97+0.43*
GarlictEGCG 5.41+0.74% 6.20+0.25° GarlictEGCG 5.91+0.64* 6.08+0.43*
ChitosantgarlictEGCG 3.19+0.20° 2.68+0.28° Chitosan+garlictEGCG 3.22+0.07° 2.8340.17°

UND: Not Detected (Detection limit: <1.0 Log CFU/cm?)

IControl was treated with saline (0.9% NaCl) without additive on .
Typhimurium in the chicken.

»Values are expressed as meantstandard deviation of three replications.
YMeans with different letters within a same column are significantly
different (p<0.05).

ZAaslion, ke JEAHYS, 7| EAMEGCG 2 PHS+EGCG
55 T 7H ek AEEs W 2z dizatel Hs 1.66, 1.66
2 L1l log CFUem® 72381tk Al 711 H7He: 71 Exbnks
+EGCGS WigF #2513 o 4.63 log CFU/m’E THE A2
o Bl =ZA 7HAstd S Typhimurium® A% oA T3} =
2 Ao 2 YEITHp<0.05). F714k1 HE|24k) ol EALE A
28t9e W S Typhimurium A7 A a3= A AF 7|7+
53t A AZEAHp<0.05). )9 2 AFAEL B,
EGCGe} vleg Al 7KAE aiEst H7kEo] ®ar] A% w2t
S. Typhimurium A7 Aol f-&31A o842 + AFES Akt

3L 3l

P aeruginosa ‘Y& x| 53t

ga7] ARG 54 "A7HE Aol 9g P oaeruginosa A7
A EF= Table 29 YERASUTE A 6dA H7E 71ELL
s 2 EGCG 52 9522 AHI3S Wl P aeruginosa Ald
e ol Hl8] 2 1.0, 026 2 034 log CFU/em? 74238}
At JAVE JEAHAE, 7| EAHEGCG % "FE+EGCG 5%
T 7FA wigk AEsiS W 22k 119, 131 B 0.54 log CFU/
em® 78Tt Al 71 H7FE 7| EAMHEES+EGCGE v A
59 W 323 log CFUm*E th2 A7 2o Bls) =4 7t
2% A2 YERGTHp<0.05). A% 1294 H7HE 718, vhs
% EGCG 52 U502 A3IsiS o tixl s ZH} 149,
0.999} 0.82 log CFU/em* st od, A7 7 8Erkuls, 7]
EXHEGCG ¥ "I=+EGCG 52 7 7K Mg AHzsss o
Ztzb thZell vis) 144, 144 2 133 log CFU/em? 7+431i T}
Al 1A H7VE 7| EAMES+EGCGE WE A skdS  4.58
log CFU/em’Z T2 2] ol ¥s| IA] 743t P aeruginosa
o A A g & Fo® YERITHp<0.05). f714k] H
Elg]at) ol EARS XS Wl P aeruginosa A3 A &
= A AF 717 B3 AlG AEEH AT (p<0.05). o9 7+

& AAES 71, EGCGSH vhs Al 7S WEE H7kEel
937] A E P aeruginosa A% Ao #8301 0188 5
AL AT Aok,

UND: Not Detected (Detection limit: <1.0 Log CFU/cm?)

IControl was treated with saline (0.9% NaCl) without additive on P,
aeruginosa in the chicken.

IValues are expressed as meantstandard deviation of three replications.
P+*Means with different letters within a same column are significantly
different (p<0.05).
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A &= BRI oW, Staphylococcus aureus= 71 EATS] EALTF
| 255 22 F=od4 A5 A 235 YeElisit).
Antonio 5 (23> H7Fed A% 2ol Wt Salmonella enterica
o A oA &e| FEFS vt RISt A7HE vk
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20°C A% 27 sPIME vksfeol 7124 Aglol| Bls) Salmonella
enterica®] A7 A &30t 7reA YER Y. EGCGE =3}l
A FE2E 7PE Fad FHEZlol d4ts), det, AWAE 9
ok 27 deiA ATHe4). HZolE EGCGS H4F FEE
| Bxpe] 3§ A ZHE 2 P aeruginosa®t E. coli®] Ay
A 2IE Ueplo] o 24 + XNEE A% I &8
7573 ANBATHRS). e "] AR A7 5t
Abepiz] g o 23F vk ®Barse] Qok(15-17). Sallam
S0y vhso] Havl A AdEe] BHE V1S 21 st
= 23t ok Busiglon, o] a3 niEREL rls vt
T, Arks 02 9ar| AAR thE st B AR a3
7F =4 UEisth o4 1A JUREEEA ARl FHE
tate 23% 79 AEe 48 =Y T de VIR &
T AAT Bt SEARE o] AA H7ES wiget st
o] AEF HEARZAM 7158 F UAEF = d7= o ol
A K= A] &t Cosby 5(27) ethylenediaminetetraacetate
(EDTA)SF UAl(nisinye] ®i% 27t vl7ke 75 A4 57
< TVH7IE AR YEL. thE APl E HavlE &
2 E(yogurt)e} Yalell HA] AZHE o A4 57178 gkl
3} S Typhimurium®] A& <A T35 YePITh28). H29]
To] w=d ¥k Zgl" g327]0)] EDTA, 2ho]aAkd (lysozyme),
Zzu2] WE-(rosemary oil) 2 22]7}e ®E-(oregano oil)

. coli®} Staphylococcus aureus®]
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