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Abstract

The objective of this study was to investigate the physicochemical, microbiological and sensory properties of
food additive-free grilled pork products manufactured using loin (T1), tender loin (T2) and ham (T3). The
samples were heated for 30 min at 600, and then 50 min for 1500 . After cooling, vacuum packaged grilled
pork samples was stored at 4+ 10 for 40 days. The pH values of grilled pork samples ranged from 5.92 (T1)
to 6.10 (T3) at the initial storage time, and from 6.28 (T1) to 6.60 (T3) after 40 days. The water holding
capacities (%) was 85.99~93.24% for T1, 85.26~93.89% for T2 and 89.11~94.67% for T3, all of which were
slightly higher than those of other pork products. The shear force values of T2 were significantly higher
(p<0.05) than those of the other pork products throughout the storage period. The TBARS and VBN values of
T2 were significantly higher (p<0.05) than those of T1 and T3. With regard to microorganisms, all grilled pork
samples was in good condition, showing 1.93~3.48 logl0 CFU/g via total plate counts, and 1.74~3.48 log10
CFU/g for lactic acid bacteria throughout the storage period. Regarding sensory evaluation, the scores of
overall acceptability in all products were above 5.0 points through 40 days of storage.
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00 0 2400 000 2700 00 O0(LY
xD 00000, ¢+, 000 82 kg OO, O
0000 22-24 mm) 000000 OO,
00 0 0000 0000 000 000 O
00 00 000 0 000 000 0000
0 000 00 00,000 00 500 00
00 0000 0 25em000 OO0, 000
00 00 000 000 00 0000 OO
0(VTS-41, BIRO MFG Co., USA)D O
00 1000 00 00 000 0ODOO(DO 14
kg, 00 4 kg, 00 3 kg, 00 2 kg, OO
00 0.1 kg, D000 0.05 kg) 23.15 Kg
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pHO 000 10 g0 OOO 90 mLO OO
Homogenizer (T25B, IKA Sdn. Bhd.,
Malaysia)J 13,500 rpmO0 1000 OO
00 pH-meter(8603, Metrohm, Swiss)
0 00o0o0o, 0000 oo ooo rod
0 000000 3000 OO0 OO0 OoOOo
0 1,000 rpmO00 1000 OOOOO O O
00 0000 (0 oboo20000 oo)/
0 00 00x10000 OOO0OO.0000
Instron 3343(US/MX50, AOD Co.,
USA)O 0000 OO0 000 000 00
knifeD plunger0 000000, 0 0O OO
000 table speed 200 mm/min, sample
speed 80 m/s, load cell 10 kg, adapter
area 30 mm2, sample size @20x 20 mm
O00. VBNO 0019750 OO0 OO
000 390 OO0 27 mLO OO0 OOO
0 0000 DO0O0MWhatman No. 1)O0 O
000 000 1 mLO conway unit OO0
00 0000 0.01NOOOO 1 mLO O
0 0 (0.066% methyl red+0.066%
bromocresol green)d 300 0O0O0O0. O
000 00 000 glycerined OO0 OO
0 00 0O 50% K2CO3 1 mLO OO0 O
00000000 oo ooo oooo o
00 0O 37000 12000 OOOOO. OO
0 0.02NH2S04 0 OO0 OOOODO O
000 mgld O00OOO0O0. TBARSO
Bueged Aust(1978)0 OO0 OO OO 5

gd butylated hydroxyanisole(BHA) 50
Lt 000 15 mLO 0000 000 OO0
0O 000 1mLO OO0O0 OO OO0 2
mL thiobarbituric acid(TBA)/trichloroace
tic acid(TCA) 00000 OO OO0 OO
0 00,9000 000000 1500 oOO
00 0oooo 3,000rpmd0d 1000 OO
goooo.oouoo oobo ooo ogo
0 531 nmd0O OO0 ODOOO 5.880 O
00 mg MA(malonaldehyde)/kg0 0 OO
000. 0 OO (total plate counts)d 00O
10 g0 1% peptone 0O 90 mLO OO
bagmixerd OOO0O OO0 1 mLO 0000
000 9 mL peptonel 0 OO OO0 O,
0000 OO0 OO0 O0(plate counter
agar, Difco, USA)D ODO0OO00OO 3200
020 00000,000(E.coli)d O0OO
0 MacConkey agar (Difco, USA)O OO
0000 37000 10 DoUOooo, ooa
(Lactobacilli spp.)0 0O 0O O O
Lactobacilli MRS agar (Difco, USA)U
oodooOo 30000 20 00O O 00O
0 colonyD OO OO0 O00OOO.O00O0O
00000 0Uo0o0o 1000 oOooao
0O 00000 o0 OOOOO bDoooao
(Kim and Lee, 1998). OO0O 0OOO 3x 3
cm U0O0 O0OO0O OO0 O 1000 OO0
oo oodo oo ogo 740 0oO0O O
oo odg oooooo, og, oo, o, O,
oo, ood, oo 0 gooo oooo o
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D000 000 000 SAS(1999)0
GLM(General linear model) 0000 0O
gopoo, o0 0000 0oOoo oo
Duncan s multiple range testD 0000
50000 0000 O0000.
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pHO O0OO0O OO

oo oo o0ob 0b 00 0 pHO OO0ODDO
ood Table 10 OOOOO. 000 OO
U pHO OO0 0OO0O0OO OO0 Oob0ooo,
pHO 000 OO 00O, 00,000 00
oo 000 000 oobb booo obo
ooob 0000 Ooob pHO ODOO O

000 5.92(T1)~6.10(T3)00 0O OO
6.28(T1)~6.60(T3)00 0000 000
000 000000, 00 10000 000
0 00 2000 00 0OOOOO OO0 000
000 0 0000 OO0 0O0000. 000
00 000 000 T10 T2 0 T30 OO
00000 00 000 000,00 300 O

oo ooo ob. b oot pHOOO O oon T30 0 0000 00 boooao o

able 1. Changes of pH and WHC (water holding capacity) of grilled pork ham during storage at 4+ 1
O for 40 days

. ) Storage (days)
1 10 20 0 0
Tl 5.92+ 0.12* 6.36¢ 0.02 593+ 0.05* 6.14x 016" 6.28¢ 002
pH T2 6.08¢ 0.08° 6.30 009 6.00¢ 0.02° 6.30 005" 651+ 0,08
Lk 6.10+ 0.06" 6.27+ 003 6.07+ 0.10° 657+ 003 6.60¢ 0.04°
Tl 9187+ 0.11° 917+ 2.01° W24+ 136 85219 889 136
WHC
y T2 889%5:369B°  938% 197 R17:350° 826112 073411
9 3 8911+ 154 9437+ 063 967+ 153 8931£257° 9096+ 080

Y T1 (Grilled products manufactured from tenderloin), T2 (Grilled products manufactured from loin), T3 (Grilled
products manufactured from ham).

# ¢ Meanszt SD with different superscripts in the same column significantly differ at p<0.05.

“° Meanst SD with different superscripts in the same row significantly differ at p<0.05.
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0O OO0 D0D0D0DO. Ketelaere 0(1974)0
oo ood ooo, ooooo, 0o, o0
0, 0000 oo oood pHO DOO
o000 ooooa, Miller 0(1986)0 O
god pHO UOOO0O O0OO0O OO OO0
oo ooo uoo,ouo,oou,on, o
00 0 00 0ooU 0oUb Uouo ooo
ao.

good ooo 0,000 00 ooo oo
00 0000 0o0o0 00 oou oooo
(Morrison et al., 1971). 0 0000 OO
00 T1i0 85.99—-93.24%, T20O
85.26—~93.89 %, T30 89.11~94.67%
000 000,00 0000 00 20000
0000 oooooo, OO0 300 oooo
00 o000 odoooo, oo oo o
000 00 30000 OO0OboOo oooo
000 000. KimO Lim (1994)0 00O
goouo 00 00 000 oouo 0oo
00 o0 pHO OO UOO0OO OOOO, O

0 pHOOO 5.8~6.2 0000, 00 pH
6.2 000 00000 ODOOO OO0 OO
0 oodbo 0ob booo oooo, pH
58000 00O0O0O0O ODOOO OO0 OO
U0 oooobo oob.b 0oooob pHO
0 o000oo0boooob oob boo.
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00 00 00 00 00 0 oouo ood
Table 20 O00O0O0O. 0000 OOO OO
0 00 000 00 obob Uo oo o
000 O OO O0(Offer et al., 1989;
Silva et al., 1993)0 000 OO O OO
0 OO0 (Obuz et al.,2003)0 000 00O
odo0o oo oooo, 000 o0 od
Uod0 0000 000 oo obooo oo
U000 000 oo Uood oo ooo
U000 000 D00 0ouod ooo oog
00 0oo0.00000 00 0oUo ouo o
ooo oooo, T3 00Uo o oooo

Table 2. Changes of shear force (kg/cm?) of grilled pork ham during storage at 4+ 10 for 40 days

— Sorage (Gay9)
1 10 2 30 40

T1 7.24+ 0.26* 1.88+ 044~ 3.76: 045~ 5.38t 0.70* 4.72¢ 0.7

T2 4,64+ 0577 1.94+ 0.44* 2.00t 0.22* 320+ 017 4.20t 1.00°

T3 861t 2.19* 9.62+ 0.56* 444+ 0.66A% 477+ 1.18® 9.33t 1.12¢

YThe same as in Table 1.
# ¢ Meanst SD with different superscripts in the same column significantly differ at p<0.05.
“ ¢ Meanszt SD with different superscripts in the same row significantly differ at p<0.05.
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00 00 0000 00000 (p<0.05), T2
0000 00 00 000000 00 000
000 000 000 000 000 000
0.00,T1, T20 0000 100, 2000
000000 300 000 0000 0000
00 00 Kim 0(2006)0 0000 000
0 000 000D 00 000 00000
00 000 00 OO0 00 O 00 000
0 000 00 000 00 0000 000
00 0 00 000 000 0000 000
0ooo.

TBARSO VBNO 00

00 00 0OD OO0 00 O TBARSO VBN
0 000 Table 30 OOOOO. 000 O
000 OO0 00000 000 o040
TBARSO 00 Simmhuberd Yu(1977)0

TBARSD 0000 00O 0000 00O
00000 000 00000 0ooooao,
TBARSO 000 000 00O 0000 O
000 00000 000 0000, TBA-
RS OOOOO 1kgd 000 mg MAD O
0 00000 000 (Melton, 1983). 0 O
000 TBARS 000 Ti0 0.79~1.22,
T20 0.41~2.01, T30 0.71—1.25 mg
MA/kg OOO. 00 00000 00000
0000 OO0 0000 000 000000
(p<0.05), T20 00 0000 OO0 00O
00 000 (p<0.05).

00,000 000 00 000 00 000
000 000 OO0 0000 000 30
mg%00 00000, 1975), 0000
00 000 0000 00 20 mg% 000
0000 000, 0,000,000 0 00

Table 3. Changes of TBARS (mg malonaldehyde/kg) and VBN (mg%) of grilled pork ham during

storage at 4+ 10 for 40 days

B Sorege (Bye)
1 10 2 30 40

T1 0.79t 0.01* 0.79t 0.06® 113t 0.09* 122+ 002 122+ 0.04*
TBARS 2 041+ 0.07* 1.00t 0.06 144+ 0.08* 201+ 0.12° 164t 0.04°
3 106t 0.10*° 0.71+ 0.05® 101+ 0.09* 107+ 0.33* 125+ 0.05*
T1 7051+ 4.92% 81.45+ 1.09* 81.90t 0.18* 90.57+ 1.01* 94.52+ 5.28*
VBN 2 81.17+ 9.22¢ 98.99+ 0.4 106.99+ 4.92° 124,08t 5.34* 106.35+ 5.00°
3 67.06t 5.36* 72.87+ 0.30° 90.00+ 0.91® 107.30+ 3.95* 10557+ 4.62°

Y The same as in Table 1.

# ¢ Meanszt SD with different superscripts in the same column significantly differ at p<0.05.
“ ¢ Meanst SD with different superscripts in the same row significantly differ at p<0.05.
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Table 4. Changes of microbes (logio CFU/g) of grilled pork ham during storage at 4+ 10 for 40 days

. ) Storage (days)
1 10 20 30 40
To T1 NG? 159+ 0.11 229+ 0.03 285t 0.02 244+ 0.01
plte ™ 348t 0.06 149+ 020 248t 0.06 1.79+ 0.08 233 0.11
T3 NG NG NG 156t 0.07 193+ 0.08
o T1 NG NG NG 207+ 0.11 NG
Escherichia
o ™ NG NG NG 120+ 0.17 NG
T3 NG NG NG 167+ 006 NG
T1 NG NG NG 227+ 0.14 NG
Lactobacili
™ 348t 0.05 NG 348t 005 146t 0.15 187+ 003
- T3 NG NG NG NG 174+ 013

Y The same as in Table 1.
2 NG : Indicates no growth on plates.

0 0000 0 0000 0000 00 00.
0 0000 00000 0000 00 00
30000 00000 0000 T10 00O
000 000000 OO0 4000 00 OO
00 000 00000. TBARSD 0000
0 T2 000 VBNO 00 0000 OO O
0 0D0000(p<0.05), TIODO 00 OO
00 0oooo.
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ub ot ob 0o oo bobbo boo
Table 40 ODODODOD. 0 00,0000 O
uboo b0 oooob oo oo boo
gooo oooo, 00 40000 0OD0DOO
oboO0b0 OO0 1.93—3.48, 1.74—3.48
logl0 CFU/g ODDODODO OO0 DOO DOO
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Table 5. Changes of sensory score? of grilled pork ham during storage at 4+ 10 for 40 days

S Sioge (By5)
1 10 2 30 40
T1 6.25t 0.50 6.50+ 0.58 6.75t 0.50 6.50t 0.58" 6.50t 0.58"
Appearance T2 6.00t 0.82 6.00+ 1.15 5.75t 0.96 550+ 1.91° 5.00t 0.82
T3 6.25t 0.96 6.50+ 0.58 6.00+ 0.00 550t 0.58° 5.25t 1.26°®
T1 550t 1.29 6.00+ 0.00 6.50+ 0.58 6.25t 0.96" 6.00t 0.82
Color T2 550t 1.29 575 0.9 5.50+ 058 500t 1.63 475+ 1.26
T3 6.00t 1.15 575t 050 6.25t 0.50 550t 0.58° 525t 1.26
T1 6.00+ 0.00 550+ 1.00 6.50+ 0.58 6.25t 0.50 575t 0.9%6
Aoma T2 6.00t 0.82 6.00+ 0.82 6.50+ 1.00 6.50+ 0.58 6.50+ 1.00
T3 5.75+ 0.50 6.00+ 141 6.50+ 0.58 6.25t 0.9 6.25t 0.50
T1 5.75t 0.96 6.00+ 0.82 6.50+ 0.58 6.25t 0.96 550t 1.29
Havor T2 7.50t 0.58 6.75t 050 6.50+ 0.58 6.75t 1.26 6.50+ 1.73
T3 6.25t 1.26 6.50+ 1.29 6.25t 0.50 6.50+ 1.00 550+ 0.58
T1 250+ 1.29 275 050 200+ 0.00 250+ 058 275t 050
Off-flavor T2 175t 0.96 225 050 200+ 0.00 250+ 1.00 225t 0%
T3 200t 1.15 225 0.9%6 200+ 0.00 275 050 250+ 058
T1 550t 1.29% 7.00t 0.82° 5.00t 0.82° 5.75t 0.50% 5.75t 0.50°
Juiciness T2 7.50t 0.58* 6.50+ 0.58® 6.50+ 0.58" 7.00+ 0.007 7.00+ 0.00%
T3 5.00t 0.00® 6.00t 0.82°* 5.25t 0.96A™ 6.25t .50 550t 0.58*
T1 6.25t 0.96° 6.75t 0.96" 6.00t 1.15° 6.00t 0.82° 6.00t 0.82°
Tendemess T2 8.00t 115 7.00t 0.82 7.75¢ 0.50* 7.25¢ 0.50* 7.25t 0.50"
T3 5.75¢ 0.50% 5.25t 1.26™ 6.75¢ 0.96™ 6.25+ 0.96™ 5.00+ 0.82°
T1 5.75t 1.26°® 6.25t 0.9 6.25t 0.96 6.50+ 0.58 575t 050
O\Ha"__ T2 7.25t 1.26 7.00+ 0.82 6.50+ 0.58 6.50+ 1.29 6.50t 1.29
aocepiabiy T3 5.25¢ 0.50° 6.00+ 1.15 6.50+ 0.58 6.25+ 0.50 5.25+ 0.96

Y The same as in Table 1.

? Sensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or
much.

# ¢ Meanszt SD with different superscripts in the same column significantly differ at p<0.05.

** Meanst SD with different superscripts in the same row significantly differ at p<0.05.
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Table 50 O0O0OOD. 00 00000 DO
b0 ob oo oo oobo oboo
uoo,00,00 00 000 OO0 00 oo
uob.oob 0ooo 11000 0O boo
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0o,T2000 OO0 O0OO0O.0O,000,0
00 0000 OO0 OO0 OO0 72000
oo, 73000 00 O00OoOb, 0o 400
00 000b 0b0OOb 5.0000 0ODOO
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00 O0O(Table 4000 DDOD O OOO
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00 40000 OO0 OO0 DOOODO. O
00 0ooob oboo 4+ 10 ODCQDOO
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0O
0 000 300 00 000 000 00 O
0 0 00(TL; 0O, T2; 00, T3; OO
0)0 00 00000, 00000 0 000
00000 000 00000 00000. 0
0000000000000 600 3000
0000, 1500 5000 OOO00 O 8000
000000, 00 O PA/PE 000 OO
00 DOOO0 4+ 1000 400 00O0O0O.
pH 000 OO0 00 5.92(T1)~6.10(T3)
00 00 OO0 6.28(T1)~6.60(T3)0 0O
00.0000 T10 85.99~93.24 %, T2
0 85.26~93.89%, T30 89.11—94.67%
000 0000, T30 00 OO0 0000
0.0000 T3000OD 0 0000 OO
00 OO0 00000 (p<0.05). TBARSH
VBND T20 OO 000000 00000
000(p< 0.05). OO0 40000 O 0OO
00000 OO0 1.93—3.48, 1.74~3.48
logl0 CFU/g 0000 00 000 000
4+ 100 00 O 00 40000 0000 O
000 000D, 00 OO0 40000 000
0 000050000 0000 000 OO
00 0ooOoO.

ooo o

0 OO0 000 0O0000D0OD (20030
0000103048-1) 000 OO 0000 O
U0 00 obo oooboo.
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