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Analysis of quality changes and generation of sulfur volatiles
according to the storage period of chicken
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Abstract

This study aimed to evaluate quality changes and generation of sulfur volatiles of different chicken parts (whole-chicken,
breast, and leg), according to the storage period (1, 3, 5, 7, and 9 days). All samples eventually exceeded 6 log
CFU/mL of total viable counts (TVC) after storage for 9 days (whole chicken), 7 days (breast), and 5 days (leg).
pH of the whole chicken, breast, and leg significantly increased with the storage period. The volatile basic nitrogen
(VBN) value of whole chicken was 16.70 mg% on day 9, whereas that of the breast and leg exceeded 20 mg%
on day 9. The thiobarbituric acid reactive substance (TBARS) values of the whole chicken and leg exceeded 0.30
mg MDA/kg on the 9th and 7th day, respectively, but the breast had not exceeded 0.30 mg MDA/kg even after
9 days. The amounts of sulfur volatiles from spoiled chicken samples, including hydrogen sulfide (HS), methyl
mercaptan (MM), dimethyl disulfide (DMDS) and dimethyl sulfide (DMS), increased during storage. In particular,
among these four compounds, DMS increased most markedly. When TVC exceeded 7 log CFU/g, the amount of
generated DMS increased rapidly. Thus, the presence of DMS was characteristics of potential spoilage bacteria on
chilled chicken; therefore, it could be adopted as a potential indicator to monitor freshness based on whether the
number of microorganisms on chicken has reached the level of spoilage.
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(Henchion 5, 2014; Tan 5, 2018). ¥1.7] 59 4AH] 9

vt =1 1909 At S5 AHEE Ad 1043t
36.8 kg(20099)0l4] 54.6 ke(2019%) 0.8 OF 48.4% Z7}a}
Atk o] FoA HaLr] 1919 A B[R 9.6 keg(2009)
o A 14.8 ke(20198) 0.2 OF 54.2% Z7}5}9THMinistry of
Agriculture, Food and Rural Affairs, 2020). T2 2-50] H]
o B/ AEo R Askn AgEe] ol 464
Q14 st 59| olg2 Sl tiat a7} Z7pka otk

I G St ulE] vt 15.4%, ‘B FES02 32.8%F 20179
B} Z7F 0.6%p, 3.8%p 5T A= YERY, =i ABR;
E2 Bgt Q)8 sl AH] sfEofA] Hoju) Aa) BE
S(EtH] 5) &87F 34 Eold AR AdEH(Bae 5,
2020). EZF S} AB|AREC] G| Hl Al AEslks 7
AVAE(63.6%), 7FE(39.9%), ©3(36.9%), G-=7]3H29.1%)
+0=2 Fa5HA of7|= ACE UEITHBae 5, 2020).
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of mgEol %] Hi R £=7} e} EET 5
83}THRukchon -5, 2014). HaL7]9] EA5t= &, 72
ofu|lcAl, AW o] mPES] A& IFE FH, 59
Pseudomonas spp., SAHt, GH9} -2 n|REof o5 Hal
7] ®Ao] dojubAY, A (slime) 50| F/JETHCasaburi
5, 2015; Dave2} Ghaly, 2011; Doulgeraki 5, 2012; Ercolini
5 2010). E5] n|E9] Tl Eoja4rt S/YokEHA]
17| ff gAs} ofu|lc Al ARSHA gotu|ld), 7t2E
Algt 9 G935 AA NH;, CO,, HpSeF 22 7HAE A4
S}A EthRukchon &, 2014). §117]19] AHEE H715}7]
Aaf §127] W u]AE AA H7Ktotal viable counts, TVC)
Qo ga7]o] Tl Ee2 gt 3] SRiE 4
(total volatile basic nitrogen, TVB-N) % XA} Almji
(thiobarbituric acid reactive substances, TBARS)2} Z-2 A
ZEA A94Balamatsia 5, 2007; 2006; Doulgeraki 5, 2012)
7 2l vt olk, QAo R Hule] 9E/IRHe TVCY]
F4 Fuf| 2302 ASEH, thf =A T 7 oo Fuf
7F =K Bruckner 5, 2012). 13y 24 7] 9 A%
=8 ofyzl, mdE 27] o ) wE Hav|e] #
o APEE7F FEbA)7] dizol AA f5 2 AH[EA A
Ha719] FAE ] tigt Il Bt i Sa5it

<579 Fufl= vgE diAel s s i 9 H]
P SRRbEe EAE WAt WAos yeiA Ho
(Borch 5, 1996). Fui3= 2159 4744 F42 245k
8 w7 Wt 2 4= glom, AR AMEE wlsks
HAAel Huff x5z AREE 4= Ich(Huis in’t Veld, 1996).
APAT= nEY AT B4 J7 A A /718
= WY JEIC] BA(Miks-Krajnik 5, 2016), H7H540]
A19] B E Aol T A thARE E-4](Alexandrakis
S, 2012) 5] o]FZ HIZ} Qlr}. tiRE H7KEAE 085t
7] Baff E4of gk A7t o, st 24
oflA AdEl Harr| Fis 7o) K E44L H|wet e
neek Ago|m, Har]9] £9 9@ A% 7|7t wE ngE
A4 B9 i3] s 7He] BAl= ofd] ShREA] ok
tf. §17]= F9lo] et @Uthy Adiol HE, I 7
50l tigt =87} S7I6taL Q= v a7 A7l

£ 5ol R S0 oigt A+t 2 asich

webA] 2 Aol Har] Ad7Izte] W olakels 9
nBESH BT 3 A SeltE TS AL
FEEE, 978 9o Fu 545 H|asisich

ERTET

Al
=2

ool

A=

1171 51 (Harim, Iksan, Korea)o4] 2020 7 21

at

4 124 8YU AIE the d Ao FYsIAH:. Al 79
= SH(14%9), A4 AAR F7EE149), SHE 2, 14
B)E BB, 7 FER 554 viRste] 29k A9
TR A2 e 7IAaAE AR HER(Tedlar; 10 L,
polyvinyl fluoride) ¥(Dongbang Hitech Inc., Seoul, Korea)
of Yi, & HZ7|(SK-410, Sambo Tech Inc., Gimpo,
Korea)2 8510 7|25 o0, A4717H(1, 3, 5, 7,
99) F< 4T HystaA 542 Hat 5 STy FoltE
A& A2 AAISeIT n8E 9 olsfst Aol AMgSh=
Alge Ut go] Frleiith. 24 A7t He 59 A=
+ eSS 1A At 3 b2, 71, 5 2 @l &A=
TEoloint. 5 Gridls O & AN 47715 9A
7182 Z4stelon, H7IeE2 SRR E4ote] A= A
gsteck

utn|ME L Pseudomonas spp. + &4

Ha7| AlR9] s 42 YRt nRE Pseudomonas
spp. <=l tis AAISHATE AR 10 gt Bt 90 mLE &
5 filter bagol W11 22 B A3} S AN B E
4 &7 HET "WE(Aerobic count plate, 3M, St. Paul,
Minnesota, USA)& HIA| 2 AMGSto] SAE SJAH | mLE
AET F 37CANA 24A7F St vl FAE ARSE
274519 0, colony forming units(CFU)/gC& LERA AT

Pseudomonas spp. <= Pseudomonas Agar base(MB-P1071,
KisanBio, Seoul, Korea)o]| Cetrimide-fusidine-cephaloridine
(CFC) supplement (MB-C1849, KisanBio, Seoul, Korea)S
Wk oS AFgsto] Zasck SH | mLg F
5] 30ColA 24121 Hjegelol B2 Fele] S T
Hetoll disfi A5ttt

pH &4

S717] AR pHE Z457] Slo] Shav] A1E 5 ¢S A
Foto] S5 20 mLo} SRt F| #E3} 5F{tE. Whatman
No. 1 filter paperZ A& oj1}o-8 pH-meter(SevenEasy pH,
Mettler-Toledo AG, Schwerzenbach, Switzerland)S AR8-5}]

3led Ho12A gt (volatile basic nitrogen, VBN) &
A
S|

Sl i) JES A 99 A 9194
< Conway "|=F ZF:HH(Pearson, 1968y U5 HYso] =
43t VBN S 9l5f A& 10 gofl S74 50 mLE
gol ot 7 #dHL2 ofA|(Whatman No. 1)E °&
sto] ofsiict. o 1 mLE Conway unit 24of a7, U



Quality and sulfur volatiles associated to chicken spoilage 591

Alofli= Conway’s borate buffer 1 mLE Bo]EF{t}. Conway’s
borate buffer= of[eF-2-S o]-&5}o] A %3t Conway reagent
(0.066% methylred+0.033% bromocresol green)E 1% boric
acido]] 1% =2 Z7Felo] A|Z3519tE Conway’s unite] =
733 H& B0l vpES HIEL 4% 22 £ saturated
KoCO, 89 1 mL2 2Jo] Yolon), 24 $7¢ v 2
K28 HolZSIEk. o]%: 37T 1208 WAL, 0,01
N H,S0,2 H5jo] 20| H kg 23T} VBN
THE oldhe] 42 AHEle] ANTROH, SE Al B
(), a= AEE A7t H80,2] F3)(mL), bi= blank= 2]
73t H,80,9] H3|(mL), F= 0.01 N H,80,2] #E3} 2|5
(factor), D= 3|AJH<(50)0]tt.

VBN (mg/100 g) = (a - b) x F x D x 0.14 x 100/s

Z|4AMHH & (thiobarbituric acid reactive substance,
TBARS) &4

TBARSE Witte 5(1970)9] ol wa} A& 5 goll 4%
perchloric acid (PCA) A|9F 15 mLE #7159 homogenizer
(Polytron PT-MR 2100, Kinematica AG, Werkstrasse,
Switzerland)Z2 157t #3435 7] & o] 1}kX|(Whatman No.
DE o5t AlEH Yol oz} 5 mLE 0.02 M
thiobarbituric acid (TBA) 5 mLo} &35t the 80T T2
ZoJA 6057t FARE & 1087 FZAF . A EHE
532 nmoJlA SFE(OD)YE 745t 2H, TBARS g o
=9 Alof| 9Jsff 4kEsGich

TBARS value (mg malondialdehyde/kg) = OD x 5.5

ad geleEe GCEY

Ha7] F A FRiE 7R AR SR
H(Ministry of Environment, 2019)& AR&313tt 10 L HiE
2] Wi} TEAEQVIARE ol 8sto] A Hav|=he A
H 7HAE 2ol on, A E Alss 487 ool S7gst
At A2 5532 Ad 22 A48 (thermal desorption,
TD(Unity2+air server, Markes, UK))¥} CP-Sil 5CB(60 m,
0.32 mm, 5 um) ZAPo] A2 GC/PFPD(456-GC, Scion
instruments, Goes, Netherlands)E ©]-&5}o] 24513t @
BLL =38 59 60CE A5 & 160C7HR] 8C/minl 2
SAIZOH, 160ToNA 97 &t FAISIAH: & AtollA
= 39 335132 hydrogen sulfide(HS), methyl mercaptan
(MM), dimethyl disulfide(DMDS), dimethyl sulfide(DMS) 4
ol Hsf BT 246k, S8H 2 A= 100 gof o
o K (ppb) 2= gHisto] ARESI3ITH

SA=EY

=
AAEIR= SAS program 7.1 ©]-&3%] ANOVA &4
oo, 7+ AT 7F -9/ Duncan’s multiple range
testE AAIoF 95% -FolEollA A7 oHATHp<0.05).

7|zt wE Dl lE Wl

W Bt gar7]9] ARt nlAE 4= ¥iske Fig 13 2
o S5, 9714 SrEe B9 27] vAE = Aol
7h IOt AAITIo] Aol et vl 4 Skl
oh A 9 Ape] Uut nBE = B FEE 794
Afo]7} B0 m(p<0.05), o= 7] = o o I
¥ B4 ZpoloflA] 71Q1gt Ao R oA} Tzl Ukt u|
A= 47} 7-8 log CFU/gol| =E6PH 7 AR 4]0
BAQ5 Ao7 7HrEthRukchon 5, 2014; Senter 5,
2000). Khanjari S(2013)2 28t 0 2= 7)2(7 log CFU/g)
of e} 4CoA HikE S0 A 6d=E AA
SFRoH, Kuswandi 5(2014)2 4CollA ARt 2412
2715 792 AN Sate 4B AMinisty of
Korea Food and Drug Safety, 2021)°|A&= 418 5 L4l 1]
RAE AAF Aae] P72 6 log CFU/g ©l5t2 AAI5kLL
Ao, 2 ALAT A= Hav] FERE 6 log CFU/g=
ZIE A717F 22 9YU(EH), T4(E7RE), SEETHEDY
A0 Uehlth. o]F n]fo] Kol ol EAJo] we} Fuf
& 9 AP HEERE BeEE /-87(3k0] dl2Eojof
g #Aog HOIth

Pseudomonas spp. QA A771710] Zupgo] w2t n|dE
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Fig. 1. Growth of total viable count (TVC) in chicken stored at

4T for 9 days.

*CMeans with different superscripts in the same column are significantly
different (p<0.05).

““Means with different superscripts in the same row are significantly
different (p<0.05).
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Fig. 2. Growth of Pseudomonas spp. in chicken stored at 4C for
9 days.

ACMeans with different superscripts in the same column are
si[ignjﬁcantly different (p<0.05).

““Means with different superscripts in the same row are significantly
different (p<0.05).

0| S7FeITHFig. 2). GRbEo g WA 2LoA 57
oz AARE= A Bi7|= P. fiagi, P. fluorescens, P.
putida 3} 2+ Pseudomonas spp. 2 S-80%HA Thld] B
2 st &2Hd(slime)°] TFE0] At Hinton 5, 2004; Rouger
5, 2017). Pseudomonas spp.~= Enter-Doudoroff 25 %
o] 2FFAE 2-oxo-gluconate?} gluconate= THAFHO 24

2 FuidEn 4 402 SE R (Dainty, 1996). °]
A5 Zrgo] IAESGLS o AT & Sl A oY
A2 o]&E|o] Pseudomonas spp.2] AEO| IS Frt
(Dainty, 1996). 22O & Pseudomonas ssp= & HEH
oflA wl=A ekl HA| At AL 50-90%F AHA]
Sl=t(Katiyo 5, 2020), ©]i= Fig. 13} Fig. 29] 233} FA
gt Ao Hojr.

pH H3}

559 pH= 5.99, 715 5.89, Hthe] 6.712 Ea7] B
9ol wzt 27] pH= 2lel7t A H(p<0.05), TH, H7I&
4, Hoe] B o A7) wet Sk A e B3

Table 1. Changes in pH of chicken stored at 4C

THp<0.05)(Table 1). Zhang 5(2016) 4To)A 15Y St
|24 G71EA9] pHYL 5.65904] 6.66°02 F7RIChaL
B 519, Katiyo 5(2020)2 5714 WYARZA Hrie]
£ 149 5 AASEE o 2k pH7E 6.70(19), 6.92(3
%) 7.08(10%), 7.28(14)E @ASHA S713ckaL A5k
o} & Aolxs "HE, B9, 97 A= pH7F =
LFEPE O™, p<0.05 oA F-91E A= 7hofl 59491 ¢
|5 YEt ol2gt pH WH3k= W EytstaA] o}
9} opylRel T2 e A sigHEo] B BAE Thid
A 579 pH7F 71 Zo]H(Allen -5, 1997; Zhang -5,
2016), 59 9 AA7|7to] wWE pH ¥slk= Hav] £9), B
717 Bt 2% 193 §ar] 27| uAETe] ofet
o7 HojAk(Katiyo 5, 2020).

Hol

[ H7[2A W (VBN) Hst

7| 59 Ag7)7to]| T2 VBN W3l Table 20
ERASIE 19 219 B, VI, 9thele] g2 47 8.18,
10.69, 6.36 mg%S UERHOH, 27}7|71of we}t VBN gk
FoH 02 F7I5FATH(p<0.05). Park¥} Kim(2012)2 A1
717F 109 B9t B715419] VBN ZE 6.279714] 20.99 mg%
2 Z7Ftom, grhE|9] 3h2 6.080904 21.45 mg%hZE &
7RE A& ZRIsH{t Kim (202052 H7H542] VBN £t
o] 9 Aol 20 mg%E ZI5ITHaL it VBN gk
2 AAEE Uetfe AEE ARRE, Flo] £855 T
717V @ AR yepdt), f-2uet AE3% (Ministry of
Korea Food and Drug Safety, 2021) 7]&of wg} VBN 20
mg% ol/go|H Huj&o g IPHETE VBN u|AE9] tjAt
g0 = QI Tl Hof Il LAsk= A 2= VBN
o] Iy 22 R mAEY] A% A lthRukchon
T, 2014). WeEbA] APAtoA H7kE 2 "riEe A%
717to] A'goll wet VBNo| F7kgh}al B il(Jang 5, 2010;
Rukchon -5, 2014)51310H, & AHE A7[71e] whzt VBN
Fol S71etelet. et gyt ulBE = 6 log CFU/g 233t
A1719] VBN Zhmg%)S ZH2 16.70(5%, 99), 14.63(F7}

0x

<l

Storage period (day)

Sample
1 3 5 7 9
Whole 5.99+0.155° 6.24+0.18% 6.24+0.22% 6.34+0.17%° 6.3540.225
Breast 5.89+0.14° 5.924+0.17° 5.86+0.12° 5.94+0.14° 6.1740.25%
Leg 6.71+0.09% 6.58+0.08" 6.68+0.11% 6.810.124° 6.910.09*

ACMeans with different superscripts in the same column are significantly different (p<0.05).
*dMeans with different superscripts in the same row are significantly different (p<0.05).
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Table 2. Changes in volatile basic nitrogen (VBN) of chicken stored at 4T (mg%)
Storage period (day)
Sample
1 3 5 7 9
Whole 8.18+1.27% 9.4241.395¢ 9.54+1.17% 12.46+2.44%° 16.70+5.915
Breast 10.69+1.374¢ 11.6141.944¢ 12.08+1.26" 14.63+3.19°5° 22.96+9.46
Leg 6.36£1.14% 7.75+1.85% 8.41+1.37% 15.84+5.89"° 26.58+10.20%

ACMeans with different superscripts in the same column are significantly different (p<0.05).
““Means with different superscripts in the same row are significantly different (p<0.05).

4

g, 79), 841(HTHE, 5= YERH:. 5, nETHL
Fj7} AlRFER= A1719] VBN g2 20 mg% ofste A4
ZJEiQl 20 & HojFal glo} VBN @50 = AMgslo]
7] F9 =g F55ke ol AV o] Hlh
ESE A 1Y 2 VBN gh2 FePEE t=A vepton,
FEERE VBN 20 mg%el =E35h= A7I7F 47] 25ith &
o] 253 971 259 9E o] 47 15.8-17.9%
2 21.9-23.5%& EQ1E B} 9lOH(Zlender 5, 1995), o]
T garr] el ol bF Aol = Qlsh A 271(19-5
)] 7R T Eofjof] s Fufz} =2 o] A
o mehgch

SEER

A|HFAIY & (TBARS) 3}

TBARS 32 4159 AL E Uil HErt HH,
AbslEl 21 AEAL, lipid hydroperoxides®] Ea|2 A 23}
A &A= whet gho] £783ttHBrannan, 2008). Hi7] #
L AF7IZH, 3, 5, 7, 9¥)°] HaL7|9] AYAH T 1
A= FFE Table 30 FEHGITE S5, HV7Iss, 9T &
T I A 717 52t TBARS o] folzoz Zlsi3ict
(p<0.05). Kim 5{(2020)2 F7&4S 99 5t AR5
o TBARS Zo] 0.13914] 0.33 mg MDA/kgO 2 Z7}519ich
I HAsiglt) E, g2 Aol g 109 57t A6t
AL U B7REA] ZE2 0.280]14 0.44 mg MDAkgP & &
7¥etlom, grte]Q] S 0.26014] 0.52 mg MDA/kgO 2

7RI AL B w7} IekPark® Kim, 2012). & A=
AFPAel HIStt B S Hlou, SIS SEI H
thelet 2] AR 9Yo] At Fo= TBARS 030 mg
MDA/kge Z35H] ettt Hohe] 83 97 59 Al
v SFR0. 717F 6.54-8.29% L 2.41-2.81%218|(Kucukyilmaz
5, 2012), -9 Aglg Ajo] 2 Qls] FEso] wat A
Al £E7F OEA et A0 HQltk B3 Ublt njE
= 6 log CFU/gg 235t A171°1 94(ES), 74(EH71), 5
A(HTH)2] TBARS #h= AwHEH 717} 0.30 mg MDA/kg
(B, 0.26 mg MDA/kg(F71), 0.30 mg MDA/kg(HTh
HE HEAL 1o, A% 5Y ZoflA Hrtel= 0.30 mg
MDA/kgO 2 FHI H7IEAET foA02 =4 Uttt
(p<0.05). 79| Rufj= A% 2=, 24 A, 7 4=,
Z7] HE 2 5 99 8219 IS wor(Zhou 5,
2010), AAol| A Aok AHARE Fuf7]E Fh2 Al
9] 79} Aol wet AolstSirk Brewer 5(1992)
2 AR &7 7]1ECE TBARS 3t 40| 02 mg
MDA/kg u|qto]ojo} gtc}al H 115131 0™, Kim 5{(2016)2
S0 Al Hufj7]E0 2 0.25 mg MDA/kgO 2 A
Aottt E ohE Ao w2 ZARET} 0.6-2.0 mg
MDA/kg H oA = AH|AFE0] LH5IE, AlE 2 43
I 22 ARER Q) o|FE AAT 4 okl HaE Bt
U (Mohan 5, 2017). ZL2{u APAo]| AAJstL U=
TBARSO|| oJ3t Ruff 7|24k 7F FE50f sl 5YsHA

Table 3. Changes in thiobarbituric acid reactive substance (TBARS) of chicken stored at 4T (mg MDA/kg)
Storage period (day)
Sample
1 3 5 7 9
Whole 0.15+0.06™ 0.15+0.04% 0.25+0.11%° 0.28+0.085® 0.30+0.08™
Breast 0.13+0.03% 0.14+0.05% 0.17+0.05° 0.26+0.07™ 0.24+0.05%
Leg 0.14+0.05" 0.26+0.09* 0.300.094" 0.35+0.09"° 0.42+0.15%

ACMeans with different superscripts in the same column are significantly different (p<0.05).
*dMeans with different superscripts in the same row are significantly different (p<0.05).
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N

485t Hal719] AAEE S5 ofgtE o= Hel
O & AAdelAL vHEsE Bat AREE A
77] ol TBARS ZHo] 0.26-0.30 mg MDA/keS: L}EF
Qom, olg FHoE Lruske W, B8 U we}
2j& 0.30 mg MDAkg, B7542 0.26 mg MDA/kgS
TBARS®| 9Jgt AAE 7]&0 = Hiof g 7o wietHr

Ha7] 29 A7) wE 9 FIREAS) WA
2 Table 4-79] YERUALE 3719] BY(BH, 97ks, &
g)ollAl= 7171l wet 45:9] Fehs Aol A=
7tk AFdS Btk SRS AlQe B9 gt
29| HS AR A% 9 AofATk o= F71613]
THp<0.05)(Table 4). MMS} DMDS®] 22k SIA] A&+ 92
Aol A oA 02 F7FSIR O H(p<0.05), 37/9] A=+ &
= =95}t AL HYrKTable 5, Table 6). DMS 9A] #]
717k wet S7boks AP B, A% 74(EH),

Table 4. Changes in hydrogen sulfide (HS) of chicken stored at 4C

Hydrogen sulfide content (ppb)

Storage
day Whole Breast Leg
1 0.03+0.01%° 4.23+6.74 0.1120.05%
3 0.04+0.025 2.06+4.39 0.1440.08%
5 0.13+0.05%° 2.79+3.12% 0.40+0.25"
7 1.4241.19%° 15.71£15.04" 9.15+9.695®
9 6.60+8.734° 15.23426.99%°  159.40+241.65"°

ABMeans with different superscripts in the same column are significantly
different (p<0.05).

**Means with different superscripts in the same row are significantly
different (p<0.05).

Table 5. Changes in methyl mercaptan (MM) of chicken stored at 4C

Methyl mercaptan content (ppb)

Storage
day Whole Breast Leg
1 0.03+0.025° 0.25+0.225 0.13+0.075®
3 0.04+0.0252 0.81+1.64% 0.15+0.095
5 0.15+0.11%° 0.64+0.46" 0.50:£0.355
7 0.69+0.355° 2.04+1.175 2.16+1.37%
9 4.45+5.08° 86.31+151.30%°  240.12+197.73%

*BMeans with different superscripts in the same column are significantly
different (p<0.05).

**Means with different superscripts in the same row are significantly
different (p<0.05).

Table 6. Changes in dimethyl disulfide (DMDS) of chicken stored
at 4C

Dimethyl disulfide content (ppb)

Storage
day Whole Breast Leg
1 0.03+0.01% 0.11£0.05% 0.10:£0.055
3 0.03+0.025° 0.10£0.04% 0.11:0.04%
5 0.09+0.06™ 0.40+£0.26 0.29:£0.275
7 0.33+0.38%° 1.41+2.38% 0.7340.69%
9 1.15+1.284 34.50455.23%  39.21+48.46"

ABMeans with different superscripts in the same column are significantly
different (p<0.05).

*®Means with different superscripts in the same row are significantly
different (p<0.05).

Table 7. Changes in dimethyl sulfide (DMS) of chicken stored at 4C

Dimethyl sulfide content (ppb)

Storage
day Whole Breast Leg
1 0.06+0.05 12.18+15.86™ 3.04+3.705
3 0.37+0.66™ 6.91+15.33% 5.34+11.69%
5 2.54+2 48" 24.61+17.33% 8.61+5.72%
7 18.75428.40%  50.86+19.46%  143.05+209.335

9 55.91£96.86"°  194.87+130.50*® 354.03+257.71°%

ABMeans with different superscripts in the same column are significantly
different (p<0.05).

**Means with different superscripts in the same row are significantly
different (p<0.05).

9714, grie))oll DMS dhgEko] 374 Z7)elich
(Table 7). Freeman 5(1976)2] dFoA= 57|14 TF0A
754k A= HS, MM, DMS, DMDS 52] 34 Aol
Ak Hysllon, B Ao g4t Bt of
Yzl 55 9 griEollA 459 FSiHE HARFE E]lst
At FojF JEQl FIRME WAF 2E FAH O H|
W3l HorS u|, FIRIE % DMS7} F9 B3 4Eo=
AT 274 ARZ S8 71T 202 Helrk dvl ndE
2= 6 log CFU/goll =23t A]7]9] DMS ek 7+7} 5591
ppb(EE, 9Y), 50.86 ppb(F7&4, 7Y), 8.61 ppb(HTH,
SR BRI gt Gyt uAE 5= 7 log CFU/g &
A)719] DMS HHJERS 194.87 ppb(B7154E, 99), 143.05
ppb(FTHE], 7¥)oltt. BHl A Gt u|AHE 5= 7 log
CFU/g¥ ™ DMS 2H7FE SR1SH =7} Qlolo, S7iss4r
I grhEs 47t 79, 59 &} H[s DMS WAiwko] S4 5t
A 7Rt A& E 4 itk gRbxoz Wi 5714 A4
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B 7laRolA Y wA8Eo] oF 7 log CFU/gol| =5t
A AR EARZE U] AJRFSH=T(Alexandrakis 5, 2012
Balamatsia 5, 2006; Lin 5, 2004), & A7 Ao Az A&t
u|ABE 471 7 log CFU/g 238 o DMS7} 34 71514
t}. o]= &S] 7MY ASshe ouA|Ql Zigo] 14 E
A et A Helrh e X=F, 24k TFE
AL SEFAEL 22 OE ofufA] 714E SAH 0 R ARESE
T, o}%o] B B8 ofulieatel A2gel, A2E U dEle
Y 52 Bejslud PsirEe BHepl ErEls
2002). ol=3t Rt H|HW, N2 I, A oret &
2 E89 HAIE AAMA]7|=H], Vasconcelos 5(2014)2
7-8 log CFU/g AplolA HilZl= ®F 4AMSE AH
(semi-fresh) 2 FE-55}H, 8 log CFU/gS %35}t Fofof o]
7t €A A 7hsste] a7)7F Rufigt 2 o& Hokth TEut
£ QA0 o2l Bl o2t 4 52 3 Bris B
Srielold Sllsms HgeTol e AuS ek A
5 A 7 E 9rigls IRAE 71 7 log CFU/g
o =gotA| goroLt, DMS A2 217}t 24.61 4 8.61
ppb= SIRIEIZIch. DVISE] 24 ZEAJZko] 3ppb(Nagata, 2003)
U2 3t%le W, DMS B= 8-25 ppbe= 33| A7t
7Rt ol

Sh, Bl AR 4 (7 log CFU/g)o1412] DMS9]
B RIS L Sk Be Hasige o, wh
24k0] DMS(194.87 ppb)7F BHThe]e] #(143.05 ppb)sich
A YEhdE 1T 4= Qltk(Table 7). o= & ¥ ob]ie
Ate] Ha17] Kol I Alo| 2 QI AxE etk DMS
& L-methionine(Met), L-cysteine(Cys)Z} Z-2 &} 3L o}n]
LA 2R nPBES] thA S AR ==t (Casaburi
5, 2015), G754 3 9hF- ofF] Al SRS Met 2.55%,
Cys 1.15%°]H, B}l Met 1.82%, Cys 0.85%% L&A
Qlth(Hascik 5, 2020).

<, DMS TAFE 511719 & - ofn|icAl T=F Zpo]
Z Qls F9H Zjol7} Qlglon, ARkH o2 DMS AR
RS A B Qe Aoz SRIFEQILE 3] YutulAY
£ 4= 7 log CFU/go] =g@le] e} §ar7] 2 DMS 24
o] 97 713t §HH, 5-7 log CFU/g oAM= A7}
7Fs%t 2= DMSZL A QI wEbA 2 A7 AT
DMSE n]=e] o5t RufjH2H E shte] AAE X #HE
&8 & U= VAL E Helth

o OF
g = =

i

£ A7 FEE, 571, 5 A7l o
3 sio} FoRgts WY EE FEstaAt AAls)

i
o
i@
rE

Ark. B, ks BrElS 4 A% 99, 7Y, 599
QU E 2= 6 log CFU/MLE 27}t om, =9 Haj o]
MEFE Pseudomonas spp. 2 SR1E L} pH= £, B71
£a gie] BE A7) wet fojdos Zoleeln
(p<0.05). VBN ZH} TBARS Z+S ©117] He] Wa 27)gk
(19 Aol Ggtouk, Ag7Izio] Het feldos Ftsie
THp<0.05). Hi7] ¢ FuEdel Seiks g
2451 A3}, HS, MM, DMS, DMDS Z9]|4] DMS+= &a117]
FoIE 2 T oAl gFgol wet gEo] Z47] gRte
L, W& 571 7 log CFU/gS 2390 wet S45HA &
71513Et. &, DMS AE2 Fufleiol] et vidE
o} ¥ Sl= A= AR, ¥ §17|9] AAE H7t
W mUEYT 4 e A AER 8T & 9k

dAe =
A

= XU

olso}2]

3#
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