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A AFY £E& S/, 2AY L A%H 4P FAsH, Agae 4339
2 B5Ee FAANNE 48e ok 53], 4% 2 ASAFAN AdLe QA4EH @A
AHg 8 Aol AEY tERFL 2 Bt ol wiAY 2ALE BAY £ Yo
oy Feg AE44 et SRS 22 JAdHE 4ol F ol HFE AF
A AAgFe 29 AL AFsn AD? 2 48T AR Yol A HobF
o Z2e v, 23 2 #5HA SHGA 4T Fo 73S oz dvh.age
2 RS B FAsEA g 9l ol R ASAES AAs] A
NE Ade ¢AHs AASE gid HAage Fo Frk 27YYGCP. Microbial
Transglutaminase(MTGase)® AAY, A8 7154 ASAEY 243 549 4¢8 &
ZAN7E o AdFoz AR T Yt MTGasett E the 7154 A71E¢ A83ho
Ags A drlEe Fole ATV Basgs?, axw A7 @ F29 2% o
ol Az7] A%l MTGasest $fFraWAo] zgo] vt AEANFE €9 & Ue
Ao f{e A7t ddARoz Yoty gudr, agEz § dFdAE Y AV
#az2 Jehd # de AT fo 714, 2Ade AP e Basty] A, AEgFS
15904 0.5%7tA] Fole dldl 0.3%4 MTGasest 1%9 $4@dd (74 @ ©9d
3 @9d)g Artstqd AT EE AzsAL, oY A, =AY R #5854 E
HAAgozA 1.5% A He MTGase® A7l e dz7o vla st 7 /Are A
7E 737l fsto AAEA.
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HEE 54853, Fx(Lightness, L), J M E(redness, a), 4 Z(yellowness, b)E FHA|
a3k AEL Z15A4E FA) A89M BEyEn HdRHe 53890 Jauregui $¢9
(1981)¢) ol wet B4ES SAALD, /M4 A Fo B4 A2 sMdRFe 248G
ok ZAZAME Instron Universal Machine& 183t Ax, @84, 44, R34 2 %
=319 TH'®, ®4 Warner-Bratzler shear®2 98 & AR, 5= 7
8ol AFY M, B, 23 9 FTHAY EA A V24L& Frhsda,
-point hedonic scale® 7}4 F& ZA-& #8, /M4 A ¥& AL #12 #7890, A4
< A i rEg Ay AIE SPSS 12,0 (2003) T2WE ol &t gL A
AlstE 3, &7t A& 49 Student~ Newman-Kuels UEAA YL 2 vay

th. Dunnett's~T test® &7 z} A9 vZE A3 BH=H.
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MTGases} /S84 L AUetd A2 A, HE AFA 8o pHY ez

< Table 14 BE utegp Zoh AFA R9 pH @&, 8, AL 2 o9zl g%e
6.07-6.22, 68-72%, 2-5%, 18-22% oIt} th¥d A G A7t MTGased 93
9] Hrbe pHe At EZRA 8¢S FA FAt} (p>0.05, Table 1. AT4 €4 Y=
%4 APE L, a, b@ EF MTGasedt +Hu¥F Hrlo o& 4% wA @sivt
(p>0.05). 714 A AnolA BEEe Hel7zt aolg Bolx ¥& A (p>0.05)% &
gl 7t dFe AQAgd Sfaddd g8 FAFHA Aolg Bo HFAHTFR] FHE
o wal EEFE FAHARL(<0.05), FHadAds BAstd A} & @Al &
A pgdnt NEEs 29 F URNTHPp<0.05, Table 2). o2 dites AP H 70 9
3 f29 dude vuld LA B4y FAL RAddn A rug
Marsh(1983)'Ve] Aztel dA@} 53], AYHNFE 1L.0%E FALNE B3,
0.3% MTGase%t 1.0% 7AYo @92 & A7 AF4H €2 Dunnett's-T test B3},
A dFAA dzT FAE . olel¥ Ao 0.3% MTGases}t 1% 74 € @43
ol Hrl7t dizTe FA1E 715E A4S 23 98E ArEn Yokp>0.05, Table 2).
ZAZANZEH, Az A7 43 Aojrt A (p>0.05), BHAHL 1.5%] 4
Fol MTGase & +Hefd e Hrte Aol =T 0.5%9 294E A¥ A Aol&
2l wdol 1 9o 2AMANMNE 0.3% MTGasedt 1.0%9] $Ha9dL IAsig AF
A o] dizFrd fof3 ez o ¥4 JelRc (p<0.05, Table 3). oj8& ZE 0.3%
MTGases} 1% ¢Ho9ide] Hr17 2FE-E FAAE ¢ 7193 ez FrrEn
92 wde] Y2TE TFT 2 AT AdE gL Hol7t foAst A (9>0.05,
Table 3). ¥528AM27 1.0% AFGA7 0.3% MTGasest 199 $FHEHAGHAA 4
guld fAdNA)S g4 ATAH EL dxTg A HoiEAT Heo] 1.0% 4
Fol 0.3% MTGases} 1% AU @ @¥AL T4 AT €2 1.5% 2 Fl MTGase

- 222 -



0.3%% 1% 7HA 4@ @9l A7 AFA 2FH FAE AL Az, 1.5% A9
AMg gz27eg 7jEEs 2388 o FUuth dXols 0.5% A E A7 0.3% MTGase
o 1% FHAI @ @A S A ATFAH B d2TS AR B5HY 71EEE e
Ach. olgt 22 BAE s B o, AANY/AE AT g AxE A4 AFY Ha
ANFEE 1.0%01031 1.0% AFol 0.3% MTGasest 1% 74AA @ @94 g H@gHog
A7t AT Bol dET e AR FHEdHFE RoFUT. a22lx 0.3% MTGasedl 1%
Saande Arte da27ed vng AF, A=g AYE 247 MR #FEHL
& 0.5% salt B 1.0% saltd] 0.3% MTGase, 2212 7141 & @94 1% € 73
g9d 1%7F 2P fAE 548 B 2&8H 22 0.3% MTGased| 1% +F99
A9 FH7be AR HUES 15904 1L.0%E 0.5% €9 & UA1, 53] MTGased 7|13 E
£ A @ 9o £ gdrt 71540l o ASHJd Aes Frhdh

Table 1. pH and proximate composition of restructured hams as affected by the

addition of MIGase and milk proteins.

Treatments* pH Moisture Fat Protein
Trty mmmmmmmmmme e (%)~————m—mmm
Control 6.10+0.06 71.3+1.89 3.11+1.34 18.3+2.44
Trt 1 6.07£0.05 69,7+2.87 4.39+2.69 21.3+2.73
Trt 2 6.11+0.12 70.310.29 3.56+0.28 19.6:+3.36
Trt 3 6.2210.14 71.0+0.82 2.961+0.88 19.2+2.27
Trt 4 6.13+£0.05 68.0+1.95 4,60+1.52 21.0+£0.47
Trt 5 6.141+0.04 69.9+1.36 3.10%+1.10 18.9+£1.81

* Treatments (Trt): Control= Salt 1.5%; Treatment (Trt) 1= Salt 0.5%, Sodium Caseinate
(SC) 1.0% + Microbial Transglutaminase (MTGase) 0.3%; Trt 2= Salt 1.0%, SC 1.0% +
MTGase 0.3%; Trt 3= Salt 1.5%, SC 1.0% + MTGase 0.3%: Trt 4= Salt 0.5%, Whey Protein
Concentrate (WPC) 1.0% + MTGase 0.3%; Trt 5= Salt 1.0%, WPC 1.0% + MTGase 0.3%

Table 2. Hunter color values and functional properties of restructured hams as

affected by the addition of MIGase and milk proteins

Treatments* Hunter Color Values Functional Properties
(Trt)
L a b EM CL

Control 66.6+1.40 13.2+1.31 4.19£0.25 22.8+2.03 7.82+1.06¢
Trt 1 65.8+1.15 14.4+0.63 5.35%+1.11 20.4+4.54 14.1+2.88%
Trt 2 66.8+0.85 12.81+0.46 4.36+0.18 22.9+4.97 10.7£1.55°
Trt 3 63.2+2.17 13.8+0.55 4.37+0.71 20.7+3.09 7.21+0.82¢
Trt 4 66.2+1.40 13.8+0.30 5.1240.07 21.3£1.56 19.2+1.04%
Trt 5 65.5+3.79 13.04+0.85 4,541+0.08 19.4%3.60 14.2+1.10%
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* Treatments (Trt): See in Table 1, *® Means having same superscript within same column

are not different (p>0.05), *: Paired comparisons (control vs treatment) significant at the
p<0.05 level using Dunnett's-T test.

Table 3. Textural properties of restructured hams as affected by the addition of

MIGase and milk proteins

Hardness Springiness Cohesiveness Gumminess Chewiness Shear
Trts’

(g) (cm) value
Control 53774212  0.28+0.02°  0.24£0.02°  1251%75°  340+49° 4.28%1.65

Trt 1 73671161  0.30£0.01°  0.28+0.01%  2057+262% 594+56°  2.38+0.54
Trt 2 7104:+1066 0.35+£0.03%+  0.28+0.01%  2000£278%  694+47%  2.94£0.57
Trt 3 7150+2193 0.37+0.05°+  0.28%0.03°+  1913+395% 691%£62° 3.41+0.87
Trt 4 6715+£1291 0.28+0.01°  0.28+0.01%  1905::351% 538+118% 3.87+1.49
Trt 5 6515+ 342 0.31+£0.04®  0.2840.01% 1808+ 78% 539+58° 4.01%1.71

* Treatments (Trt): See in Table 1

*b Means having same superscript within same column are not different (p>0.05)

*. Paired comparisons {(control vs treatment) significant at the p<0.05 level using
Dunnett's-T test.
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