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Effect of Adding Lactobacillus-Fermented Solution
on Characteristics of Chicken Breast Meat

Sun Hyo Kim', Dinesh D. Jayasena'?, Hyun-Joo Kim’, Cheorun Jo’ and Samooel Jung”

'Department of Animal Science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea
“Department of Animal Science, Uva Wellassa University, Sri Lanka
*Department of Agricultural Biotechnology, Center for Food and Bioconvergence and Research Institute for
Agriculture and Life Science, Seoul National University, Seoul 151-921, Korea

ABSTRACT The effect of Lactobacillus-fermented solution (LFS) at a concentration of 0, 1 and 2% on shelf-life extension
in terms of total aerobic bacteria and on color, lipid oxidation, and sensorial characteristics of injected chicken breast meat
was tested during a 9-day storage period at 4C. Throughout the whole storage days, addition of LFS showed the significant
inhibition of total aerobic bacteria counts in chicken breast meat compared with that of control. However, the addition of LFS
to chicken breast meat resulted in the decrease of pH, the increase of L" and b" values, and the increase of lipid oxidation
in chicken breast meat when compared with those of control at any given storage period (P<0.05). In addition, the chicken
breast meat added with LFS was subjected to low scores in sensorial properties such as flavor, taste, tenderness, and overall
acceptability. The results suggested that LFS can be used for improving the shelf-life of chicken meat processing product,
however, further study to prevent the deterioration of quality such as lipid oxidation and sensorial property is needed.

(Key words: chicken meat processing product, chicken breast meat, Lactobacillus-fermented solution, shelf-life extension)

M E A5 9 AR5 22 7S AL B dulr) o] fo

A3 uck sARE 7FEEe] A9, A, T B GR]eh 2

ASe dilg o] w& vk, A 9l Z 2HE & 2 7+ A plAEL] 23} 2] B & 9l B
Fe Yol oMo HEwrt wom, Al o] TwAl HOo R free AlFd vla] A% 713ke] g gt
Al efo] Yol A AAIH o g Ln|efe] F7FekaL A tk(Barbut, (Kanatt et al., 2010). o]2|gt o|-Fr= 25 7tz A44
2002; Bianchi et al., 2009). =] A7t 191G Al AH| ke e Qe 71g Aot vrtE AR 24 2319, plasma
19959 % 598 kgollAl 20129% 11.59 kgl & AH| ko] 9IRS 2AE Fol o] & H AFEI o, HEA A 3}
94% 71 F71ekR S W oll}, 8 2 =89 H]3)] =& 814 A1E X 7H=9] nitrite, sorbic acid, phosphate®} 3 4xA]
ZH] Z71&0] E3hth(Korea Meat Trade Association, 2014). ol o]-&= 3 JthKim et al., 2011a; Ryu et al., 2011; Yun
2 2HAe) ol ZAS 9la] AEZAAGMHE 7 7F et al, 2012; Jung et al., 2013). AT 7ol HaE whA
7J2](Home Meal Replacement)$] RTE (Ready To Eat), RTH T I S A5 F4 ¥t 3 38t AR e R
(Ready To Heat) 3! RTC (Ready To Cook)2] AJ2+aka} AxH] el 215 AlFoll gk o] &of Algto] Slg W ol HZ
Fol S7FskaL 1. oH(Oh et al, 2011), Al A& B3 shebA 2F H7bE ARGl thak Amfate] 7291 Aal <
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TR oA B4 TE A E B8 A &
E B B 1‘*5‘/‘ 7171 Lo dti(Shin et al.,
2013). ©|F f4HE ZE L probioticC.Z LA FAakt
(lactic acid bacteria)= ©]-&3t] A EA] 9EE LF 3ol u}
2} lactic acid, organic acid, diacetyl(2,3-butnedione, biacetyl),
hydrogen peroxide, bacteriocin 52| &1t &4 EZo| A4
HE Aoz Huxa dtiKim, 1997; Kim et al., 2011b;
Vandenbergh, 1993). =3t Ryu et al.(2011)°l] 2%, 1,000
o 7R AR it 5 el w8 EY A A a9t ¢
3+ FAht 28 (Lactobacillus plantarum DSR CK10 2 M2)
=1 /‘ﬂ‘f'zl'é‘}oﬂ 25 AR S, F 52 AAE e 2
B Akt v E o] 8ate] ke A B Akt A
(LFS, Lactobacillus-fermented solution) ¥4 A<l Ba-

cillus cereus, Staphylococcus aureus, Salmonella choleraesuis,

34
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Yersinia enterocolitica, Listeria monocytogenes, Escherichia
coli, Salmonella typimurium 5 1% g L 28 ST
of gk 3k 3t o] Yea Hasiitt Alth7t LFS
9] gt &4do] 60T 100ToNA 304, HEa =721 121T
oM 155 GA2] Fell= Aol & o] LFSE A &
TA ZA AAISFATHRyu et al., 2011).
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25T A4 3 94 A7k & AdielA 4715 ol 8, &
15%% FU8FA T} LFSS pH 3.3+0.3 2 10%9]
AHS 833k Ryu et al.(2011)0]] <Jal] 7fdE]o] A

7 591 A& (Daesang FNF, Seoul, Korea)S T+ 3le] o] &
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2. 5 27|14 n|d=

% 3718 PAES S AR 10 goll Ead A9
(0.85% NaCl) 90 mLZ F7}sle] 10u) 3]
(Model 400, Interscience, France)E AF-&-3}o] 28 Fot &3t
3k 5 107 gJAH oz 35]235}o] total plate count agar(Difco
Laboratories, USA)oll =3}t n|EL] = = -
¥ Mo R 37T 48213 vl £ HehS Alato]
Log CFU/go.& eI

% Bag Mixer®

3. pH

pH =48 10 g9 A8l 90 mLe] FHFE 3713 &
T2 7](T25 basic, IKA GmbH & Co. KG, Germany)Z ©]-&
sted 1,130 x g2 183F #28S @ F, JFX|(No. 4 filter
paper, Whatman)& ©]-8-3}], oJz}}-& pH meter(Seven Easy,
Mettler-Toledo, Korea)Z =74 3}31th

gAo] FUH shegel EA £
(Colorimeter, CM-3500d, Minolta, Japan)E ©
A 24 A ﬁ%.f%+JZHLW%EJ%ﬂ3?LQ%
310, Hunter 3] L'( %), a (A %) 2 =
S5ttt 549 42 Spectra Maglc Software(Mlnolta
Japan)Z A5 A, 54 A= =75k
I FEHE ol

T_"a

5. X|& ftoi=

F0% hrgel A% F A AAES B4
7] 93l Jo & Ahn(2000)2] WHH-S ¥ & 3lo] 2-thiobarbituric
acid reactive substances(TBARS) 72 Stk AlR 3 g
o SFF 9 mLE ¥ F 7.2% butylated hydroxyl toluene
(Sigma-Aldrich, USA) 0.05 mLE 75l T2 7](T25 basic,
IKA GmbH & Co. KG, Germany)E ©|-&3 #32(1,130 g, 1
BAIZ & TN 1 mLE F3}te] 2-thiobarbituric acid(TBA)
9} trichloroacetic acid(TCA) &3 €9(20 mM TBA in 15%
TCA) 2 ml= :g% SHAt) &3S 3083 90T g
Zof|A 713 & 1087 WZtsle] 2,090 x g2 20%-7F ¥4
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truments Inc., USA)E ©]83}9] 532 nmollA] S3 =5 é;g

stttk A& 4bl =+ mg malondialdehyde/kg sample =

Frakt wEee] AUk AAAE FA a5 B
A RgE E]leh] flell o 7kaae] Ax ¥ #e Bk
AATsiitt A5 9 SAIE ¥ AeAtel Aol e
HAE 89l 109& sl a7 A RS o]gste 7124
1 FHE 23] s, W7EE Slel EYlE AIRE 10
mme| FA & o] g H71EE o] 8ste] AN =7k 72T
of =2d f7hA] 78 v, 4 2712 Aol b
£E 0183 37e] A EAIE A L3]S Aol Hop
et L 8ol Akl e, 95 A= S o] 8sko] A,
R MR Ui o MR A= i b 1 P B
7. 4 Xz

= °ﬂ¥«l BE BA2 7 A Al Aol 2A Az
8 7RSS o8 FREAT AT 2 A% 7k S

Agkel BA v‘f"—ﬂ% SAS program(ver. 9.3, SAS Institute Inc.)
9] general linear model procedureE ©]-8 One-way ANOVA
£ AAIgE 3 39k S gke] i (Mean) Htk 7He] &
% Q=}(Standard Error of the Mean, SEM)E- Tableol| L&}
WAtk Fgk 7] 7242 Duncan?] t5 AYHES o]
& 5% FollA A stk

=2 u]

AEA fabt TEALFS)S MU & 7S] A%
H3H= Table 19 YERARITE A
d Fe ST Az, gzl 1
&l LFS ﬂﬂ?ﬂ ‘IT'/]X o= yrgol FRIFATHP<0.05).
A7 713ke] Aol whebA] thz=T- B LFS A 2] BFellA]
Z 3714 AR FolER J 7Pt vEbs) s diz
T2 A%, A 3d9ake] F 5714 vAAE Fte] 7.17 Log
CFU/go.2 dutr oz Ry 289 n|dE 7|52 7 Log
CFU/g (ICMSF, 1986)< ‘doi4 Wb, 1% LFS *&]<] 7

9= A% 99 Fo = 7 Log CFU/g M9+ 6.35 Log CFU/g
= H3low, 2% LFS |79 7%, 494 Log CFU/gC.&
el LFS H7ER Qlste] F 5714 mAE F2]o] o4
o, JA7t ¥t 52542 O 3 0SS S8 Ao

Table 1. Total aerobic bacterial number (Log CFU/g) of the
chicken breast meat injected with lactic acid bacteria fermented
solution

Storage period(day)
0 3 6 9
Control 4.57% 717 8.20™ 9.51% 0.050

SEM?

Treatment"

1% LFS  3.86” 4.52% 522%™ 635  0.032

2% LFS 2.06%  2.87% 421" 494"  0.046

SEM? 0.018  0.033 0.058  0.011

D" Control, chicken breast without LFS; 1% LFS, chicken
breast injected with 1% LFS; 2% LFS, chicken breast in-
jected with 2% LFS.

? Standard errors of the mean (n=12), ¥ (n=9).

47¢ Values with different letters within the same column

differ significantly (P<0.05).

7% Values with different letters within the same row differ

significantly (P<0.05).

SRRIF AT (P<0.05). LFS A 2jol] & & 52 Al &
= LFS Wi e frabt EE ARl
acid, diacetyl (2,3-butnedione, biacetyl), hydrogen peroxide 2!
bacteriocin 5] o EZ | JFo 2 A5, Kim (1997)
& A%l lactic acidE Ae)sd< wf v Y] F2jo] o
AE Qo lactic acid A2 57} Z7EFE Fodow
nAEe] oA B3 Skt Hasith gk Ryu
et al.(2011)2 LFSE Bacillus cereus®l 2|3} = W T2
P& AF AA L Az o] oel] LFS7F dtEE 2
=t Huskich

lactic acid, organic

2. pH

2, 1% LFS 2 2% LFS AT & 7H5< A% 0
A2} pHE 247} 6.27, 4.50 2 4482 LFERY LFS A 2]o]] 2]
al o 7hES9] pHb FoH o Aol gRlEion
(P<0.05), LFS Ag] F&xo W& ztole Yehtx] skt
(Table 2). LFS #7}ol| w2 A& 71552 pH A= LFS
;(ﬂi/\l /\]—-‘ﬂ—_/] ﬂ §]’E al 01-::,'_§L H]—_@“_E Ez‘ﬂ— lactic
acid 59 Ao 13k LFS AHA|e] w2 pHell 71918},
S pH G Rl Ed FAAF F c}(sublethal injury)< 7|
oM 2719 A2 st nAE 47 AAsH
= 78 9o 2 HuHa tkKim, 1997). A% 712t F
A5 7FE52] pHE A% 713te] S71g] wef v+ ¢
1% LFS He|foA = pH7F freld oz S7keh Wi, 2%
LFS X2l A = A4 7|7t w2 o4 <l 2ol 7t Y}



130 FArak-A

offt

Table 2. pH changes of the chicken breast meat injected with
lactic acid bacteria fermented solution

Storage period(day)
0 3 6 9

SEM?

Treatment"

Control 627Y  6.11%  6.34Y  6.90%  0.087
1% LFS 450"  4.80™  4.83™ 492>  0.062
2% LFS 4.48° 457 4.45° 4.62°  0.080

SEM? 0.076  0.081  0.039  0.099

D Control, chicken breast without LFS; 1% LFS, chicken
breast injected with 1% LFS; 2% LFS, chicken breast in-
jected with 2% LFS.

2 Standard errors of the mean (n=12), ¥ (n=9).

47¢ Values with different letters within the same column

differ significantly (P<0.05).

*Y Values with different letters within the same row differ
significantly (P<0.05).

Aol mEH A5 A F A=
o] S22 i dS Rallsto] 259 pHE T7H17]= A
o2 B39 3 QtHChun et al, 2010). Wb 2 A1 4
I, tHZ=T 2 1% LFS A 2]l A 2% LFS 2]+l H]a}

AR A 2R A7t e | TkERe] SA miAe &3

% 3714 nAEL F2jo] Boty] & o= Qs A%
712 F A&7 2 1% LFS A2 7olAl pH 7} 718 Ao
2 Algd.

3. Mz
LFS #7tel M2 & 71552] A% #Hsl= Table 300 Y
ERQIT) Thegt §RollA] Aol 23k WAl E Al 7
slo] ofg] AF-Eo] 2= Y=, Kim (1997)2] Hare] wh
29, ke frRke e o] M st gleue i
w7]9) AAS 2 = vt Bustginh B A Ay,
S A% dAfelA LFS A
g g7F 2ol Bls] freld o g Ekom(P<0.05), LFS
Al ol wE Aol Holx] &skth A4 713kl w2
Wt e A% 717 S7heh A iz L gk e
e S YeERNIAT, LES AT 4%, A% 713t
of M2 oAl ¥igtE Holx] gkttt # Aol Ave
719 A7 A7kel FAREA =T, Anang et al. (2010)2] A
Tol] w2m, & 7155 lactic acidE A 2)atlS o, L'
gho] tizTo] vl felH oz =skttn Bushsct gt
Anang et al. (2010)= 5 7559 a"gko] lactic acid ] 2]l

Table 3. Hunter color values of the chicken breast meat injected with lactic acid bacteria fermented solution

Storage period(day)

Hunter Treatment" SEM?
0 3 6 9

Control 56.86™ 57.98" 55.58" 53.85% 0.853

. 1% LFS 63.60" 64.01 65.70°" 64.12° 2.291

- 2% LFS 64.24" 65.18 65.86" 66.66" 0.733
SEM? 1.548 1.952 1303 0.885

Control 4.04 4.30 5.02° 4.41 0.719

. 1% LFS 3.30 3.98 2.61° 3.77 0.702

! 2% LFS 5.58" 3.46 3.24% 2.79Y 0.423
SEM? 0.548 0.604 0.502 0.817

Control 14.06 15.02 14.20° 14.16° 1.209

. 1% LFS 15.27° 16.98 18.36" 17.36° 0.933

° 2% LFS 19.35° 18.76 18.78" 18.24° 0.752
SEM? 1.001 1.155 1.000 0.720

Y Control, chicken breast without LFS; 1% LFS, chicken breast injected with 1% LFS; 2% LFS, chicken breast injected with

2% LFS.
? Standard errors of the mean (n=12), ¥

(n=9).

*® Values with different letters within the same column differ significantly (P<0.05).
* Values with different letters within the same row differ significantly (P<0.05).
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S7hthal Basigich £ A
%7}?“01] w2} LFS A 2] ol A

£ RARE, A% 6L A A RE f
oJZQl 2fol & B, b'e] 7 % A7 6 39U Aol A
LFS Ag]7-9] gho] thz7tel Hl3)] froldog 5ol &1l
%o} Anang et al. (2010)Z2 3¢} L Ax|go] YRS

ofel ol m, b ghe
23k, o ke A 12
el vis) we g

4. TBARS
o 7FE59] LFS A7l w2 TBARSS =% 3t-S Table
4o JerATE 25 #7 713kellA] LFS A&7} =+
o] B3] E& TBARS #S B, A4 0Y A& ALt
2% LFS A 277} 1% LFS A 2]+l H|al fol2ez =&
TBARS #t& 2o LFS 22| 2 LFS g 5% S7l <3|
9 7S AE A= S7Hse] UER T Kolsarici
and Candogan (1995)2] Aol &J3lH, & 7l&5l lactic
acids A 2|st3l2 w A7 713%el| whaba] izl Hlal] =]
A A E7F Srkehe s UERiItka Haskgint 7]
& Aol waw, 259 pHrt e s A 4t F
7kt Bawy glom, o] v pHe| AHjolA 25
lipase®] &/do| S7Hg o wet A|e] & SXAZIT=
AT At dnen, B A gk o]of] YIS e Fo
2 AlFEH(Kang et al., 2012). XE3H 2 pHel|A] w27
0101‘/}1—: myoglobin®] Atg}z Qs =& A7} Frleles
o7 o:]ﬁx 3 9JTKShikama, 1998). webx LFS ]
2 5 7559 pH A3tE &) x| A4k S8k Ao
=2 *}EEM LFSE 25 #1&F 1 ARl fleix e A4
Afe] SV AT ¢ e W tig 5 A7 2
2% Zo® AlsHEh

LFS 7}l & & 71559 &5 HAF 23S Table 5
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Table 4. TBARS values (mg malondialdehyde/kg meat) of the
chicken breast meat injected with lactic acid bacteria fermented
solution

Storage period (day)

Treatment" SEM?
3 6 9
Control  0.53%Y  0.53%  0.47¥ 0367  0.018
1% LFS  2.01%  2.04™ 242" 255  0.103
2% LFS  1.18%  2.86™ 287  330™  0.177
SEM? 0.032  0.196  0.080  0.103

Y Control, chicken breast without LFS; 1% LFS, chicken
breast injected with 1% LFS; 2% LFS, chicken breast in-
jected with 2% LFS.

? Standard errors of the mean (n=12), ¥ (n=9).

3¢ Values with different letters within the same column

differ significantly (P<0.05).

*7% Values with different letters within the same row differ

significantly (P<0.05).

o] YERNA . Kim (1997)% lactic acid
ol ] 2y

Tk &7 &
=4 0ﬂ u]x]‘* 0516‘1:0] t}e L"6}7] Uﬂ—"oﬂ

oA LFS A2l 77} thztel] Bla) TF/]
Wt (P<0.05). 71& AT Aol w2, lactic acidS *]
2 Al 7hase deast A3 & A7 2aksl vzt
A2 ZFn|, A ¥ 234 7557t 7Aadtla sk
TH(Kolsarici and Candogan, 1995). We}A] LFSE A g+t
A=A AS 7HF AHSh] flelde B F4 Ast
£ 7] S M At 2o Aow Agdn

~ o
= I

Table 5. Sensory scores of the chicken breast meat injected with lactic acid bacteria fermented solution at 0 day of storage

Treatment" Color Odor Flavor Taste Tenderness Overall acceptability
Control 5.86 5.43 557 5.50° 5.93° 6.00°
1% LFS 5.00 471 3.29° 3.07° 429° 3.50°
2% LFS 5.21 5.00 3.21° 3.07° 3.93° 3.43°
SEM? 0.358 0.258 0.252 0.288 0.316 0.274

D" Control, chicken breast without LFS;

with 2% LFS.
? Standard errors of the mean (n=9).

1% LFS, chicken breast injected with 1% LFS; 2% LFS, chicken breast injected

*® Values with different letters within the same column differ significantly (P<0.05).
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| ATHP<0.05). SFA|RF LFS A7 o 71E52] pH %
A A2 W) A1 qbsle] ) 8l e F A5t
A5 BAth wEhA LFSE A FaAZA A 7HF
o o]gsk7] flaire 4 W3} A, A3 Al S71 A
5 e F4 AskE ] f@ BE A 3% AV =24
ol 8% Ao AIRHY, oo tigk F/HA A5t 2
2% Aog dAddch

Al AL
B AE 24 Y vlo] @ 18l 21 Z & T8(no. PI0081330)
o8 FE ATH|E Adwo} old e =HYTH
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