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Abstract

This research was conducted to investigate the effect of carcass chilling method on the meat quality
characteristics of the porcine longissimus dorsi muscle. Thirty-five heads of castrated pigs were as-
signed to four groups according to different chilling methods (T1: -15C for 40 min — 2T for
15 h 50 min; T2: 25T for 1 h 30 min — 2TC for 15 h; T3: 4C for 16 h 30 min; T4: -27).
After chilling, M. longissimus dorsi was collected from carcasses and utilized for quality
measurement. At the end of chilling, the internal temperatures of loin and hind leg in T1, T2, and
T4 were below 5C. Total plate count, coliform, and Staphylococcus spp. of carcass did not differ
significantly among chilling methods. Meat pH value and water-holding capacity were higher (p<0.05)
in T4 than in T1 and T3. Cooking loss and Warner-Bratzler shear force value were not significantly
different among all groups. Regarding meat color, T3 and T4 exhibited lower (p<0.05) b" and h’
compared to T1. These findings suggest that chilling at 2'C could be the most suitable method for
improving pork quality.
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St FEAIYEY AATH2023 71882 A S4E19] 37.6%31 9% 1,127 908 BE &
TE BoA 7P =2 HISS Aok 9o, 2019W e 2023 A7FA] T 51U AEt 7.3%4]
&2 0= F7F6kL QITHMAFRA, 2024). T3F HiA] =5 mRl4x(20234 71@)= 1,877%F F& o]
A Hid 1.0%4] AEA 0= F7F6HL Qe A7OIEHAPQA, 2025). oo whet Azt 1919 HA|17]
AH[FFE 20194 26.8 kgof|A 20239 29.6 kg2 AWt 2.0%%] S7F51L O H(MAFRA, 2024),
2034 o]Zoj= 32 kg o|AFoE Z713F Aod Askal QYTHKREL 2025).

YR o7 FAL2 AHREEC] HiX|ar] FH| A 1Efsk= 8215 5 SPHOIEHKREL 2025). 4H]
A HA 1719 o] S, 1A AESAEE S e FES W 585
A2 Murphy et al., 2015). $jA|1719] FEL A &5 A 807 &5 & 8219 o5 J3ks
o, =2 A a2lofl= F5, EAIR! F-dR K halothane gene), AFFANA|, Fof Ak, =5 A e
W, 71 5 =5 F ARlole B4 oY, S4, TR 5 Ot 82150l AUtkDavis e
al., 2004; Rosenvold and Andersen, 2003; Viana et al., 2005).
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A e £5 5 995 F W19 BARACIA 1 RAAR Eho) GFS vXE
291o]ck(Savell e al, 2005). Wk EA] YL AABHA QAL HAEG PPPES A8T B
AR 28] B508 BAgo] HolA| 1, 2A] AR 5 1719 Fo] @A Dol
A EkHerring er al, 1965). TP £ G £ o A] LA Alzlo] WA S7FEITM
longissimus dorsi)®] %7 B4 vlA oS Tk AAISCE

Il. Az L dit

1. AlRlE ¥ A8

B AT A9sAet FEAEETIYs o SQlMoEEAT SQIHS: NIAS
2020-0434) AASHACE AFIWHZE(L x Y x D) ANER] 355 &3S 111.16.8 kg)S A|F=0
E olg3iglon, SAME AU AYSFR(MFDS, 2021)9] A2z EH 17159 &4, AE %
8-9] 7120 wfet mARSHATE A, AAU(220V) O 2~3271 7|18 A7 1, FtElE ufgo} &
TS Aokslo] WG the ABEMK60T), B L 31 J AAZS AASISIL) ol HiE A&
Fo= Hfsto] WS A&k, LEAIE olF H AJAT the, EA| ¥zl Yarste] F 16A1%E
305 5ot o sIT). HA=A] P Table 13} Zo] 47] 2|72 Yiro] 51301, 27
AETHTI € T2)0= oY 27] WBLx(-15C 9 250)8 F85t 3<% o9, UmiA| 27 Azl
(T3 9 T4ols B34 WEEET 2 20)E oY ARRRE F5 A7 283 vld<: dde
AefolAct. SAAREE 4 - 4] A5 HATH 2 29 & 7IE(MFDS, 2019)9] A5z Hi
379 FoldE EAHF 7)ol wet HeA| 2R STPINHM. longissimus dorsi)y ¥
o ohg, A, EH 9 AARAE AAste] 4 B4 24 ol8slirt

2. TH Mges
A FALEL o] gl ZA] UAY AF-LEA(TR-7Iwt, T&D Corp., Japan)S 0|85
54 9 Sicke] 29l Sgatck

3. x| DS

LA m8Ea= MFDS(2022)2] HPHo] &sto] AAISHIth ofgo] g $of Hry 2 & 7
Qloll et G| plate(5 x 5 cm)yE YRA]7]| 1L, swab HE(3M Co., USA)CE F21 4
PES ARG &, Bat B AG(3M Co., USA)E 10814 SAI5HGITE SlAdts ANtAl, i
@7 9 EEATE A peri flmGM Co, USAI] BT the 370 48412t wlejet %
colony$>S &435190m, HE2A3= CFU/m’E A=319ich

4. pH
pH 3782 Seyfert 5(2007)2] o] we} AAJSIGITE Al 10 gt S5/ 90 mLE 214 4

Table 1. Experimental treatments with carcass chilling methods

Treatments Head Carcass chilling method
T1 10 -15C for 40 min — 2T for 15 h 50 min
T2 10 -25C for 1 h 30 min — 2T for 15 h
T3 5 4T for 16 h 30 min
T4 10 -2 for 16 h 30 min
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7](PT-MR2100, Kinematica AG, Switzerland)Z 968xgof|4] 137} 8315t & pH meter(SevenEasy pH
S20K, Mettler-Toledo AG, Switzerland)Z Z7g3}3ict.

b. E*Eﬂ

B3 2 Fischer 5(1976)2] 1&-QAE o] oJs] AAsIgTh 2A Tl AR 1 g& YAE
& tubeo]] A3 F 10T, 70,000%g(JXN-26, Beckman Coulter, Inc., USA)OllA] 3027 YA R 5%
t}. Tube sPdol] &% 852 filter paper No. 2(Whatman PLC, UK)Z 1A|7F 59 &3t 1'4'%,
%0] 12 puperd] 9% B4 A% 27 Aol AEeI 3 A G
T Aol diet dAEe] & AlRrh BRIl Yle i el HEE (%)= ARSI

6. 7184
pAte:pd il Honike1(1998)-°4 1ol sl AAIsITE ARE oF 3 em FAR AWt & FAE
Aarolal, AlEEAE AUr Zdjogd A]3H4(Cleanlab Co., Korea)ol| 2 it} A3 A|2E 80T

water bath(WSB-45, Daihan Scientific Co., Ltd., Korea)o]] B7} A|29] FA2L7t 75CE 2 wi7lA]
hetat b Ag2el B AR 59 WAk, 4C WAmo] sk 5ot maksisich Alize] S
EE= gAE AR A|(307B, Tecpel Co., Ltd, Taiwan)E o]-83t0] 273ttt o|& Ho|H g2
Alm B fEE S5 ARSI AR FAE s ASEYE 712 A AlE FA
1‘41’5& 7].oed = tﬂ-/\ﬂo]- 3= Uﬂ],] Hﬂ_ﬁﬂ%)i AFEF] 0:1

7. M7}

7Kz Honikel(1998)2] ol oJsf IS 7HE4® £740] &ad AlEs 27 % 1 em
o] Y= 0= A3t thS Instron Universal Testing Machine(5543, Instron Corp., USA; load cell: 500
N)Q] Warner-Bratzler shear force bladeZ 45 W3Fe] 2Zto g A7) F7F B8 Adsiyl o,
o] ek ST | mmsecolch HEATE ARE Aok Al A2 peakoll ] e Hol e
A (kgh = LEFHA

8. M
Alg FHES AL AA AUE Z2ogdd FH(Cleanlab Co., Korea) O 2 H1l, 4T WA
(DS-95P, Dasol Co., Ltd., Korea)ol|A] 3087t ®}X|3t & chroma meter(CR-400, Konica Minolta
Sensing Inc., Japan)E ©183t] PE(L), AME@E), BAED), A=C) B ZHZH)E S5
t}. Chroma meter= AR Z10] calibrate plate(L'=94.48, a™=0.16, b'=2.29; light source: illuminant
C; CRA43, Konica Minolta Sensing Inc., Japan)Z HZ5}3T}.

9. SHEN
B A9S B9 98 HE AFES SPSS(2019) program(PASW 26)S o|-83}o] EARA G
TA| o drbo] whE =AS] ARLE, nESRe 57PEIIEY pH, B4, 71w Advt ¢

SAL one-way ANOVAZR 24519 9™, Duncan’s multiple range test= Z+ Ha-=7F F-24 Aol&
95% oA ASdAT

. 28 2 0%

1. EX A2k
EA ool 2] EA] ARkl vAE FFL2 Table 29 Aot 54 B TICIST &
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Table 2. Effect of carcass chilling method on the internal temperature of carcass from pig

Carcass chilling method?”

Trait SEM"
Tl T2 T3 T4
Loin (T) 1.45° 1.98> 8.12° 2.24° 0.39
Hind leg (T) 233 3.50° 9.28" 2.90™ 041

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

V' SEM: standard error of the means.

PTI: ~15C, 40 min — 2T, 15 h 50 min; T2: 25T, 1 h 30 min — -2C, 15 h; T3: 4T, 16 h 30 min;
T4: 22T, 16 h 30 min.

& A — 2T HF<E 9), T2(-25C 24 ¥ — 2C HE% oY) € T42C HlE< 99)
AETE0] Z47F 1.45T, 1.98C 4 224TE T3(4T g% dlY) A9 8.12TEL} fo8og
S WP THp<0.05). Stte]e] AR-EE 54 FUoHA T1, T2 € T4 A2+-5°] 2.33C, 3.5
0C % 290CE T3 Agf79] 9.28CET} 920 o 225 HYrKp<0.05). o]et 23k= &
& A FFH240) FHA] ZAY] AF-27} HFE40 = o Edi(1T) EA R ] ol W2 53]
£ HE3th= Rybarczyk 5(2015)9] H 119} FUotFlct. $HH, SAPH A|38+F2|(MAFRA, 2021) A38
ZA4%% T HE 45aY Y, 718 9 A82)0] W2, WA =4 55 8 A7 54
H910] AF-2w7} 5T o5} Elofof gitt. B AgAFo|A 2T oS 187t A FRI TI, T2
4 T4 2% SAT% Rrfe]9] AR50} 5T ofsiylon, 4T ¥ 283t TolA= 54 Rk
O] ARRE7 5TE Zotqit). weba] g4 ol ofFel A glo] 2T oY 8 Al ZA] AF2
7t 57 B A7 5T olskR "olA ZA| o AE7t 7P §ost AR Vet

2. &H| DpdEs

A ool HjA] A nPEESpol| B|R= FFS Table 33} Atk & AtolA S nE
% Uit EA ol TE §o3Ql AJolE HolA] htthp>0.05). EH it
(coliform) L EEATRStaphylococeus spp) A EA] o] T2 ol Tolg: Lk
BATHp>0.05). & AETE Aol A5 TA9] wESd] FFE PIAA] it o
A3 AT ATNET FYSFATHBrown et al., 1993; Hamby et al., 1987; Strydom and Buys, 1995).
418 % JB% 7A0] TR FHMAFRA, 2020) A% 52 24 Azle] T4 71l e,
E=E7golA B 1719] el 1 % 10° CFUem?® ofa}, tigst4== 1 x 10° CFU/em’ ©]5}o]o]

Table 3. Effect of carcass chilling method on the microbial counts of carcass from pig

Carcass chilling method”

Trait” SEM"

Tl T2 T3 T4
TPC (CFU/eny) 23.41 10.04 122.48 62.41 13.43
Coliform (CFU/cm?) 0.50 0.01 1.93 0.91 0.24
Staph. (CFU/cm?) 0.39 0.09 031 0.29 0.05

These data are presented as means.

V' SEM: standard error of the means.

PTI: -15C, 40 min — -2, 15 h 50 min; T2: ~25C, 1 h 30 min — -2, 15 h; T3: 4C, 16 h 30 min;
T4: 2C, 16 h 30 min.

3 TPC: total plate count; Staph.: Staphylococcus spp.
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of shul, BE o] dslo] AR Vg 7|2 nlhe Bl njgEeLAOR FER AR bk

3. pH % E28

EA| ofyero] HIR] S7FEZIHM. longissimus dorsi)@] pH 2 X=2(water-holding capacity)©]]
0= 3RS Table 49} 2t} pHE T47F 57002 T1 L T39] 5.53 & 546K} $o)H 02 =7
WERATHp<0.05). B4 GA] T47} 70.90%= T1 D T39] 64.11% H 60.31%E} fo)807 =2
FAE BYTHp<0.05). YeFH O R 715 Aol A £52] pHE H& 7.0914 5.3~5.8208 HojA|
, o]2{gt A/ HA| =AM 6~ 124t 53T AT Smulders ef al., 1992). T-5-2] pH7} 74~
Sto]| whet 5 (isoelectric point)o]] O]2A] Hr. ojuff opw|iAt ZARES] A5t ST +F
< O|FA Hol AE7}t 2 o2 g7]A H1L, o] s LA TEHEF YAl Eo] k&
370] E0l57 HHA Hao] FAsHA| Htk(Smulders ef al, 1992). &, 59| pH7} H375
H48.2 Jolx|H(Huff-Lonergan and Lonergan, 2005), & A1AT}olA] T49] Hgo] T1 ¥ T3R

= o= pH7F =97] ot

Ol

o

4, 71z 2 D)

T4 odubHol JX] 57TIHM. longissimus dorsi)@] 71E4%F 2 AT7KWarner-Bratzler
shear force value)ol] H]X|i= FF2 Table 52+ 2t 7HEAHE TA| ogulsio] o 59421 Zjo]
7 P Slgrom, et o) A ool The 2 o)S Bol slotth. van der Wal
51995 =4 A ¥2=4T, 5T 2 -300)0] o =HA] 549 F4< vl #4135 23}, 7197

Table 4. Effect of carcass chilling method on the pH value and water-holding capacity of M.
longissimus dorsi from pig

Carcass chilling method”

Trait SEM"
Tl T2 T3 T4
pH 5.53% 562 546° 5.70° 0.02
WHC® (%) 64.11" 68.13" 60.31° 70.90" 1.14

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

U SEM: standard error of the means.

P T1: ~15C, 40 min — -2C, 15 h 50 min; T2: -25C, 1 h 30 min — -2C, 15 h; T3: 4C, 16 h 30 min;
T4: 22C, 16 h 30 min.

3 WHC: water-holding capacity.

Table 5. Effect of carcass chilling method on the cooking loss and Warner-Bratzler shear force value
of M. longissimus dorsi from pig

Carcass chilling method”

Trait SEM"

Tl T2 T3 T4
Cooking loss (%) 2422 26.25 23.70 24.92 0.40
WBSF (kgf) 435 453 3.66 447 0.20

These data are presented as means.

D' SEM: standard error of the means.

P T1: =15C, 40 min — -2, 15 h 50 min; T2: 25T, 1 h 30 min — 2T, 15 h; T3: 4T, 16 h 30 min;
T4: 2T, 16 h 30 min.

9 WBSF: Warmner-Bratzler shear force value.
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F 2 APt A2 7ol & Zfol7t ISt Busilon, ol & A-ane} St
2 AoA B2 A ool W2 {9l Aol yehton, 7R AlolE HolA]
U o= HA AlESE iAW S4e] = Fgo] thE 8N ofd=h, ZHaER el
S7gHAlo] thEr] qiEo g waEnh &, 71 1719] HA| FA2t divlste] 7HE Al &
i FA WME-gE SAcle B, B 117]9] AR FA|9} tiH|ste] 1&AEE Al fE
H SE FAY WEeE E7gch| diEolth X3 £ A Aol ZA| o EH il Adrte
Z}ol7F YEFAA] QFE o]-f= van der Wal 5{(1995)9] X 11¢} o] L@Z0]|(sarcomere length)2]
o)zt §iol7] o= whETh

5. SM

=4 o o] $12] ST longissimus dorsi)®) S840} B QL Table 63} 2k
B (lightness, L), 2% (redness, a’) D A% (chroma, C'y= =4 o @Hlso] o2 80)4<9] AjolE
Ho|x] okolth S (yellowness, b )= T3 Y T47} Z42F 2.24 @ 3222 T1 D T22] 493 2 4685
t} golF 0 g A Uehdth(p<0.05). ZX % (hue-angle, h°)9] 739 T37} 19912 7P B 312
Ho] F9101(p<0.05), 7L Th20F T47} 30.19% TI19 41.67HT foFoa A Yehdth
(p<0.05). Judrez 5(2009) Bl A¥eH2T) HA SAHY] et Qe T A¥eh-25C) HA
SAHT 2 Aol7t o 2= TR H 15k} O, Hambrecht 5(2004)2 HlE< o'
(40) 2 T4 AIB-150) A S0 HE, AUE L FUE] Folr} e gskefn
BB, ofeid MY APATES B Az 9y Susi

V. 2 %

£ e TA o] HiA] 57FgTEe] S BAdol miXE S gkt AAlek
AR 3558 A o JelHo] wet 47 Z2HTL: —15C/A405 — 2T/15A17F 508 T2: 25C/1AIRE
308 — 2T/15AZE T3: 4C/16AI17F 305 T4: 2T/16A17F 3052 Uro] Hjst 3, S/RRIM
longissimus dorsiy& AFoto] o]5}ta 4 FA0) o853t TA| oY F& Al 54 ¥ Rk
2]9] SA2EE= T, T2 € T47} 5T ook Uehiglth =419 AutA|lwty, thidv=ia E Z5r)
T g oE & Aol HolA] goith pH ¥ B2 T47F T1 € T3ET =94t

Table 6. Effect of carcass chilling method on the meat color value of M. longissimus dorsi from
pig

Carcass chilling method?”

Trait SEM"

T1 T2 T3 T4
Lightness (L") 50.82 50.06 52.12 51.28 0.54
Redness (a") 549 5.66 6.14 5.50 0.17
Yellowness (b") 4,93 468" 2.24° 3.20° 0.29
Chroma (C") 742 7.36 6.56 6.59 0.20
Hue-angle (h°) 41.67* 39.51% 19.91¢ 30.19° 2.26

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

U SEM: standard error of the means.

P T1: ~15C, 40 min — -2C, 15 h 50 min; T2: -25C, 1 h 30 min — -2C, 15 h; T3: 4C, 16 h 30 min;
T4: 22C, 16 h 30 min.
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(p<0.05). 7}27AF 2 AA7K Warner-Bratzler shear force valueyx= TA| ol dulio] oS 501491
Aolg VA otk S92 T3 9 T47} TIRG W AT 0)% W2 ZA=0)E Heck
(p<005). e 2T ool Bx|T719] EA ANl 7Fy Mg Aoz BuE:

V. ZAe 2

2 A7 28 SHESsA AR ATARIEAS: PI01490101)9] A[Hef ofsf o]F
ojFlom, ofe] FAE=HYL.
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