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Use of Freshness Indicator for Determination of Freshness
and Quality Change of Chicken during Storage
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Abstract

To determine freshness and quality change of chicken products during storage, we manufactured freshness
indicator and monitored the surface pH, volatile basic nitrogen (VBN), thiobarbituric acid reacted substance
(TBARS), total bacterial counts, electronic nose analysis, and sensory evaluation. All chicken products (drum,
wing, thigh) had a change in color of freshness indicator after storage of 3 days at 4°C, indicating poor quality
at the time. VBN, TBARS values, and total bacterial counts reached the decay point at the time of color change
of freshness indicator attached to the surface of chicken samples. The sensory evaluation also indicated sample
was not acceptable by off-odor at day 4 of storage. According to electronic nose analysis to examine off—odor,
there were significant differences in terms of principal component analysis values among chicken samples
of day 0, day 3, and day 5 of storage. These results suggest that freshness indicator should be useful in
determining expiration date of chicken products during marketing by indicating the microbial safety as well

as physicochemical and sensory change.
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244 DEXE ALEE AMTFAIA A=

A= FAA S pH FEFAE FAsh7] A 7
OFAIES 1112 F18F ¥ sulfonamideS A 7}3} o1& NaOH
E A4 93 AL w48 A Aok Sulfonamide
7} A3 L= 9L o methacryloyl chloride® 2384
Hojmels 10°C o]slellA ZHFg: F wAl7F FA =W o)A
< A F AFARAZY Az dA o] DMAAm
(N,N’-dimethylacrylamide) monomer?} MBAAm(N,N'-
methylene bisacrylamide) 7}224 2 1 mm 579 hydrogel
MEHAE A Fsle 3, cellulose acetateE o] &3] o]
3 gefnt Ao Fasls HbETLe 2 X E 10 mm
2719 22 Azslgv12). AAEFEAAL pH =74
HA7F 282 w9 g ogn A = EA pHe =
DS o FHEsL WSS EE gogyg A8 AXE
F AAZLLE el 4 9 EE sy}

HH pHEH

A5 xHd %9 pH-meter(Handheld portable meter,
Sentron Europe B.V, Roden, Netherlands)Z &3] 3193t}

e H7|Es
i A7l dae PR32 2 243k s
10 goll 55 7hete] A3 F 2000 X goll A

g = 3

30E-7 AR F 1 AHEdS o) 3R] (Whatman No.l)
mlLE Conway dish 4|
937, 001 N HsBOs 1 mL¢} Conway reagent 50 uL.E Conway
dish WAl gt 9jAale] @ B 509 KoCO; E3}-g-of
1 mLE ¥a 5748 22 & A5495 50% KL050] =
HolxE AAF EE F 37°CollA 12087 A8 & 0.02
N H:SO.Z WA9] 001 N HBOs €92 A stqir}.

AR F AAZZAA L] ub-g- Al ollA 9] Al xukat

£ 543%17] 913 Ahn 5147 Zhu 5(15)2) 4y
< Az ARESledeh A8 5 gt A 15 mLE #4)7)
of Wy F3 F AFE 1 mLE 2-thiobarbituric acid/
trichloractic acid(TBA/TCA) solution 2 mL7} E°i3l&
disposable test tubeell ¥ 1 vortex mixer(Vortex Genie-2,

Scientific industies, INC., Bohemia, NY, USA)Z &3
& boiling water bath(Water bath circulation, Jeio Tech
Co., Korea)oll 4] 100°Co| 4] 1687F #al 3 AS AL H 3
#3333 = A (Milton Roy Co., Rochester, NY, USA)ZE 532

nmel A FHEE 2}

A2l Fv 10 g2 FFH scalpel® AFHFT F 01%
sterile peptone water 90 mL-Z *7}8F ¥ stomacher(MIX
2, AES Laboratoire, France)® 7433 ¥ cheese clothZ
A2 A crude extractd FE o}S 0.1% sterile peptone
water® 3|48 & Fd4E A3t ST+ plate
count agar(PCA, Difco Co., Detroit, MI, USA) ¥ x| ¥
3193 ar 37°Coll A 48A17Hg-qt il efsle] ¥ A% colonyE Al
3l APHA(16) 59 el w2} colony forming unit
(CFU)/go2 Yeiigit)

A=l 2fst EY|aEH E4
A& A F FAMS | & Pr]Hd EA oz A4
£ A3 st AR A2"E o] g3kt AR
AS-2 Aridge EAo] 2188 AAFZ(a-FOX 3000
Electronic Nose System, Alpha M.O.S., Toulouse, France)
2 12719] metal oxide sensor(MOS)EZ FAH o] it}
12709 A F P40/1, SY/LG AlAE-2 fluoride, chlorided
ZA18k 3, PA2, T30/1, SY/ GCTL AM & f718v5S 7
A)&}5L, SY/G AlA¥E ammonia, sulfur 3T&4& 7#] g}
P10/1, P10/2, SY/AA, SY/gCT 445 non polar volatiles
F AA L, T0/2 AA = AEe 379 e Ess 7
APH17). BAERH R 255 36°C, ¢ 5 psi, dry
/humid air®] ®]&e°] 20%7} =% F7] £5& 150 mL/
min®. & AA st 0, 3, 545 AAT A8 1 g5 20
mL vialell # 3} 63] wHE 4132 3% 7, incubation A7k
108, A& 500 rpm, 2%+ 50°CollA] headspace® €
ZAEAT 714 22 FIAEE 1.5 mL/sec?] £55
55°CE fAH = FA]A A&#A 05 ml/secd] &2
injection portell F=31&tgdel. ¥4 7142 30422 AlA 7}
FE3] g o) F bl B4& Ayt AA =2
WA A E2] A3 (Reas) o] W32 4 E-24 (principal
component analysis, PCA)2 A3l A 15AE 2 A 25
A e A F AR F A5 PR 245K
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A5 7|7t wpE FA L] Mg B435)7] 935}
ARR 715l wet 52A FF oz AeHAE A
o} AE panel &4 109 o8] AR 5 A8 AR,
2247} JA, F A 2 FEH 3k B 2L e
Statistical Analysis System program(SAS institute Inc.,
Cary, NC, USA)2 2 #4224 F Duncan’s multiple range
test® EA *e]3tHcH19).
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Fig. 1. Change in pH of chicken during storage.
®: drum, 4A: wing, W breast. -
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Fig. 2. Color change of freshness indicator in chicken at
decay point.

The pH meter indicates the pH at decay point (day 3), and arrow
shows the change in color of a sensor before and after day 3.
(A): drum, (B): breast, (C): wing.
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mg%, E7h= 10.3 mg2%o] A2t A 7| 7ke] A #ghol u}
2} F43 A F7Fet L, Al =R A A 7L wskr] A=k A
A 3d 5o thelEs 233 mg%, 7HEE 168 meg%, SAE
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Ak A 5494 o] 45.3 mg%, 7} = 369 mg%, &71
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Fig. 3. Change in volatile basic nitrogen (VBN) content of
chicken during storage.
@®: drum, A: wing, W breast.
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Fig. 4. Change in thiobarbituric acid reacted substance
(TBARS) of chicken during storage.
®: drum, A: wing, B breast.
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A5 7] TBARSES t}e]7} 1.3 mg MDA/kg, 7%
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Fig. 5. Change in total aerobic bacteria of chicken during
storage.
®: drum, A: wing, Il breast.
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complex, alcohol, ketone, aldehyde 522 #3]¥ }(29). Al
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AL A 04 A FHTE F4E Aol & Byed, o
2]% 39 log CFU/g, 7142 2.3 log CFU/g, Y70+ 38 log
CFU/g& vetlet. Al A S-2] v &4+ 4~5 log CFU/g
olgt= Kim# Lee(31)] A e} vlas) & of A A=
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2.2 Z7}ate] &l (Fig. 5), Barnes $(32)2 749 duk4
#4571 6 log CFU/gel®d F3z7] dAle]ls 8~9 log
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Fig. 6. Electronic nose analysis in chicken drum during
storage.
W fresh, §! 3 days, (It 5 days.
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Fig. 7. Electronic nose analysis in chicken breast during
storage.
®: fresh, N! 3 days, O: 5 days.
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= ol sich A =R AAZ W A 30 A AL
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ol RAgA L] Axkgl e vhehgint. 7|2 oo ¥

15101 1

d Z AAE 24 g FAEs 765

Aol A FAHAL W54 7MY, GClgas chromatography)
v} GC/MS(gas chromatography mass spectrometer) = ]
Fozl e, FH IHY A5 AAA QA Fpo] Eol vt A
A o] WX GC/MSE o438 745 4ol &2 A7t
3} e#o] 28 FAel olrk33). o]el Hldte] Hakz
= o7 M9 A9 v oA g2 A7 W WA
= PAshes o9 7HA FgerEAe BAe] 7lgstal WA
o] wolu} AP e]n] Al FADAY 5 lolA A FS
EFATY A A LS A= A4S 5 9lvh Yano 5
(34)2] Bwo 2w HPLCRE #5725 £4% A3 AA7|

ZYo] 7A7gtol wbel xanthine®} hypoxanthine®] gheo] =

7Vele Aow RuFEYEd,

olelt ATE

o)

L

G714 3]

nagtogn 879 AR TARA] s A
& AAe

o

Ags 597 AdshaA AAE, 24, ¥, FHH
7258 2 vlastadci(Table 1). 54HAIE 152 &

Table 1. Sensory evaluation of chicken during storage

Storage

(days) Drum Wing Breast
0 50000072 500£0.00° 5.000.00°
1 475+046° 4.88%0.35 4.88+0.35"
Freshness 2 3.75+046° 375046 3.75%0.46°
3 2750465 27540465 2.75+0.46°
4 163410529  1.75+046° 1.75+0.46%
5 1.00+0.00°  1.00+0.00° 1.25+0.46°
0 5004000  500£0.00° 5.00%0.00°
1 475+046° 488+035° 4.63+052°
Fexture 2 3.63i0.5212 363+052° 350+054°
3 2631052 2631052 2751046
4 150+054%  163+052°  1.75+0.46°
5 1.00£000° 1.25+046° 1.13+0.35°
0 500%£000° 500£000° 5.00L£0.00°
1 46310520 4631052 4631052
Decay 2 338+074° 363%052° 3.50+0.54°
3 238+074° 2500545 2.38%=052°
' 4 150+054°  150+054% 1.38+052°
5 1.00+£0.00°  1.00£0.00° 1.13%0.35°
0 5004000  500+0.00° 5.00+0.00°
1 4631052 4751046 4.38+052°
Odor 2 313+084° 325+071° 3.384;0.5221
3 200093 21340845 225+071
4 1.38+052¢  1.381057¢ 1.38+052°
5 1.13+035¢  1.00£0.00° 1.00+0.00°
0 500+000°  500+000° 5.00+0.00°
1 463+052°  475+0.46° 4.38+052°
Total 2 3.13+0.84" 3.25%0.71° 3.38i0.522
3 295+0.96° 213+0.84° 2.38%0.74
4 1500549 138+0527 1504053
5 1134035 1.13%0.35° 1.13+0.35°
"Mean=SD.

2)Any means in the same column followed by the same letter
are not significantly (p<0.05) different by Duncan’s multiple

range test.
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