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P AR A PR £ L e SRR 3
Bl % S ERE A SR RO

S R HOCE OO rEE©

Wl HH - 1047 A 14 H - #2080 10543 H 28 [

W B

A5 5 IEPRET B Ll 2 58 A AANE AR B (transglutaminase, TGase) i & /AE TS (thrombin) FIfn 454k &
5 (fibrinogen) #5457 (TGase with thrombin and fibrinogen bining agent, TGTF 45E 7] ) B 0 - Hex M- Ak
BRI 28 - - B AR RN EEERT (0.5 ~ 1.0 ~ 1.5 2 2.0%) 2 TGTF &E R R » fllzite < 2
REAEAEIFTE - BERE SRS RE M /AT (R ~ 58l ~ SBME - I S B RG M ) - 558N » BB RN TGTF 453
BIE 7y EEAYSS N - BB RSBEAEIN R A R DA B2 (P < 0.01) » H 2L A R ARV RS BEASIFE » 1 & ws Seasie i Al
& HEHB AW EHHHEES (P < 0.01) < EHHE AT/ H @ N0 TGTF &ERIgEIR A& A K E= BRI
SR ~ MR SRR (P <0.01) - HAEFE - FLAVEERE - 58P R B R (P <0.01) -

BefaE © FEIMATEAER AL RG - BEinls - mMEEERR - &0 - &= A -

4

BB I Ry BN 1= (TGase, EC1.3.1.13) » BfFAERA M ~ B R/ MR Z BE 2R - &8H85 2
Vi SRR RS I T LA VB Sy TN B TR RS SE - (R e-(y-Glu)Lys H{EEREEAVIZ AL » #EMETE
Bffi 25 H'E S = hREMERY H Y © Cohen et al. (1979) J Kahn and Cohen (1981) & 7| i ifn £ ZARR A AL B A B ALK 2R
H -~ ALEEE O i O R 2 84S TR s R E B 4E G © 1 Kuraishi er al. (1997) AIF| HEAEREES BE4S
EhsENEHFRmAEER - DS SETIRVAFIE AR B I0A F & amiv4s2 T - e R FEH AP0 N
R R ARSIR B R 5 - BEFE R EAIH TGase B THILZEELE » WINHEND ~ BRED - AFEH -~ K
TEA - EEARNBSEOSEEAEZEGEMN - IS smayE - 8 Y& IroKHESE (Fergemand er al., 1999;
Tkura et al., 1981; Sakamoto ez al., 1994; Seguro et al., 1995)  JNEHHE 25 BhEST TGase A& a3k A S I TR Y
alfTE o WA~ (BAR SEE AR 2 BUE (Jiang et al., 1998; Lauber et al., 2000; Motoki and Seguro, 1998; Tseng et al.,
2000) - 55 (2015) BRET A LR 2 58 A A R B RS BB IO & 5% (T B R i 48t 25 1 TR B R 42 R » R P R e b
RTS8 TGTF &5 7 > Sl LA EMR IR By pH {E 7.5 ~ JLFE 36°C J Ca® JEE 50 mM o HA BR4E ST FRTA/E 2 (
%> 2015) DI A BUG HUS 2 &5 R - DOREIELBIRINN#ED ~ BE= AT - R R basE M A E
BIEFCYER MR 72 -

|

M E
| 0 V% i e
AHFZE LR AR FI P 2 FE HH % (response surface methodology, RSM) » $7Ea 52 (1 A% AR F s 4 B D & 5k

iR 1T 84 2 1 i B 7 &S T Y A 2B R4S IR R © BB T4 TGase B &SRB AIMARESE H FLL 1.5 0 1.0 1 25
pH (& (pH 5.5~ 6.5~ 7.5 ~ 8.5 }£ 9.5) ~ SERE (4°C ~ 12°C ~ 20°C ~ 28°C K 36°C ) Fz Ca®* JFZ (10 mM ~ 20 mM - 30

() TR EZ B g E BT st s 5 2383 5% -
) BV B ANEEYIRE A

Q) TTBIRRET B ERRPTII T4 -

D TTEIEREZ B g F e RPTEEEEA -

(5) #EN/EE > E-mail : wschen@mail.tlri.gov.tw ©
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IV.

8 M AN B BRI & AR e AT 4t 25 1 R UG R e A BB R 1 2 52

Tt

mM ~ (v/v/v) FIELBIELHE TGTF &5 E MR AR - B 20 41 10 mL 2 TGTF &5 BLE AR IE Batbite it - S g
A 40 mM 2 50 mM) » F RSM 1301 pH {808 TGTF SSEMBHEEF N E AT > 1 pH 7.5 B REENTSE
B - 8 pH EE R 7.5 1 - BERSEANN - IRASRRASIS R A R D AR S, - BEIESRIE Ry TPA HI7H 20 g ey
B - S50 [EERE Ry 36°CIF » B Ca” JRAEIGNN - REREBEASIS M R D AEE, - BERBIRFEA TPA IR 12
ST REE - SORRIE R iy 2R Y R (b S REWR(T Ry pHL 7.5 ~ SR 36°C B Ca™ R 50 mM B - HA fef:
Z U (HEE > 2015) -
R
i bl i R R . TGTF S5 BIR A » (3% SEZ % (Flexi-Dry, FD-1-54A, KINETICS, US.A)
BEZARER M ARE - BEBFREDR - EERRTAERE BB ANRHYRIE 268105 - SRR
TTel BRI SRR ERR SRR - FURE T T © BER ¢ 55°C— 57°C » fn#Ek 3 min 3 FEER © 58°C — 63T »
fn# 4 min 3 A5 0 80°C - JOFK 1S min - FERFEIIFERLLAIE 35C — 40°CHe > NEH ~ EHERAATIHIR
BIPREILLBT (0.5% ~ 1.0% » 1.5% K 2%) = TGTF SEEFMI ARSI % » M THOASERSIRT « SEIsa i R
ST o AsABRESTEREEREE 6 (EfES - SIEEIESET =8 -
SR E K OTA
() EEAEIERT (clot time) JHIE
NN TGTF 1&BRAATI £ 58 255 R 1k
(i) EEESEE (gel strength) JE
W B TRBREE T > DU/NETES BE AP 3 B B (Shimadzu EZTest/CE, Japan) #E7THI5E » BC& (A S ke (Y
SO R B S mm ~ (R SO mm 2 P ERUMIE B AE T SRR B - AT S KR R B 15
mm  FSBEERE Fy 30 mm/min » ZCBRAE 2 - FTHERLEIGER R Y SR AR @
EEEE (mm) -
(iil) & H 5347 (Texture profile analysis, TPA)
LT OB, o DUNESESSERT IR ERSE E (Shimadzu EZTest/CE, Japan) 31Tl » BC&{HA 5 ke A#K
B R EAE 5 mm ~ FLE 50 mm 7 [BITEHIE R TR 30T o HITE Al S 6 P RS 5 R A 8 mm
Bl fy 100 mm/min > R AR 20 » LLGHERESE (hardness) ~ A2 (cohesiveness) ~ 584 (springiness)
B2 1% (adhesiveness) JefBRAME (qumminess) Z 8545 - A48 R LLBEMGHR SR B R 2 -
Heat ot
DL SAS (1996) Giat 73 it A ESEAE T » [ — 4 EREZUFE = (general linear models procedure) #1748
AT BB S K 2 S B M HIES (Duncan’s multiple range significant test) » ELER &S R BELH N 2 255 -

e RN B

e LR 2 TGTF &5 R Hppi o fras 5

Bl bR TEGT &5E 7 BYERIEFE 1 > BUR TGGT 457 2 SE5aIE fy 214 g/mm’ > #ES 12 5
81.3 g/mm’ - % 2 Byfe i (LI IE TFGT &8 2 B S 455 BEURIEREE ~ 381 ~ B - IS R b i
J71 > 4rR B 105.03 g/mm” ~ 12.61 g/mm” ~ 0.85 g.mm ~ 0.42 g.mm fz 89.93 g.mm - Kuraishi ez al. (1997) 5 > 96
g/mm’ 1) SRR R B AT (i ERAH AL 2 S55 AE D - L TTAN » B LIRIE > TGTF 452 BA RN SRR -
i EFTR B AH A RUE » Al H B mAEEME - Sakamoto e al. (1994) f5H &5 S 2B I REMF Ry kB ARSI 28
A6 AR i HAEE R © 5541 > Lauber ef al. (2000) #5H07NI1/V & 2 TGase B G HI A A IR HEAS HYSERE ST -
Tkura et al. (1980a, 1981) & Fergemand et al. (1997) RilfgH TGase g LR E H M AEEH TR e-(y-Glu)Lys 2 £
B - EME e mE O E 2 IR -

F 1. (IR TGTF 45575 2 SEEaE orir
Table 1. Gel strength of more suitable condition for TGTF binding agent

Data item Gel strength Load stress mean

Unit g/mm’ g/mm’
Results 214.65 81.30
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#2 2. (LR TGTF 4558 > & 3w o4
Table 2. Texture profile analysis of optimal condition for TGTF binding agent

IIL.

Data item Hardness Springiness Cohesive Adhesiveness Gumminess
Unit g/mm’ g/mm’ g.mm g.mm g.mm
Results 105.03 12.61 0.85 0.42 89.93

| Ry bR 2 TGTF 45 BN A E SEHIR ¥ SeiB o0 2 528 & RBURGSE RN AEE 8 e i E

IS BRSS9 T TR |- FHT#ES (P < 0.01) - Tkura et al. (1980a, 1981) $5HEZE (4 F AT 2B (4R Al TGase
AR FERSIcR » SLER S R o R IR TRV R R B I TR R T s - R
£-(y-Glu)Lys - $(E4s -5 2 JERF R AT » Seguro er al. (1995) $5H1A1I TGase j7: Kamaboko et -
H e-(y-Glu)Lys & {EBEEE R PO IS » B S BLER SR TR 250 17455 - Tsukamasa et al. (1993) 35t e-(-Glu)
Lys 7 LB EIEE MTGase IMRERINITTHES » ELSERRLER RS @IS e-(r-Glu)Lys SE{ERREERINITT LT -
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Fig. 1. Effect of various setting time of the TGTF binding agent at optimal condition on the gel strength.

aoE LR TGTF 45EMIERANE A NEE 2 2

2 Ry KEFENIAREE 7L TGTF 453 B R 2 SERBIRREIMNEL - 2% (2004) 15 AR R EAVE S
igeRitE s — » AR ZHERN eIl T wE - EH 2 FM - g - IREFEH > EAa/KomEeE 2 S bR %
5 5 HIEF 2 AN T8 - BRI SRR AT R R (58 » 1999) - SRR 2 M L2 E N E 0Tkt
TORCEERS e =R8 » IR PR = S ZE 4IRS 451 (Koseki ef al., 1989; Margoshes, 1990) < & FEREMES &
e B WORERE SR~ R - THUE M TR S A EENE RS 0 R EZ BB ER BT
{72 B %G (Handa er al., 1998) - [MAEEEF > 73 A17AN0 0.5% ~ 1.0% ~ 1.5% f 2.0% 2 TGTF &5 Rk Rt E A
JeEEY o BRET TGTF EE RSN E N RE=YHIEIR T 22 -

3 REAMIAREETEEZ TGTF &5E XK R - HIBRS SR BLE R RS 2 22 - B BUREE TGTF
LEERI RECBIRIEEIN - RBRSARAEIF TR BE N INZE AR IO 283 N (P < 0.01) » HEHE@E/VEREZE (P <0.01)
EFHAVEEES o EHILETAD 0 BEE TGTF 453878 2 NN ol R VB RS B4 P R UG I A BURTHE LAY BER R T -
ISR EEHVAEERESS - B 4 RESENINEE L TGTF §5F Bk oK - ¥ H ARSI R 5ERE 7 2 52
2o EFEUR > Ew s BRI AEE TR (P < 0.01) > AR REEE TGTF & B RaVE /N E 3
Z EFHaVHEES (P < 0.01) » Sakamoto er al. (1994) $5H/AR I MTGase fE34 N5 M K & 5 2 BBRSHEN&R Y - ke
MTGase SR I > 220 R ES 2 e-(y-Glu)Lys EFRAE A Z8E iav E2s - mE S SR 37°C > pH 6 —
7 I BA Fe=f e-(y-Glu)Lys H{EAE © 5540 > HRNE=EEH 32.5% BRI &E D {E &5 0.2% HYRER (5& » 1999)
e S T RS B SRS PR (P < 0.05) B HAE (1 2 JEEA -

%3 4 BEE RIRSIRIN 0.5% - 1.0%  15% 2 2.0% 2 TGTF G55 H » BIEMEIE 5172 B4 -
GEIREUT > BB R E S SEIEAYEER ~ 5 - NEME B RGME B BB TGTF &5 Rk R 2 A hnmA S g (P
< 0.05) HUHEES » mlRE R &S E R LED KEREZEHE DT EAE e(-Glu)lys 2 NEE S T REEY - #
M= EIIEER 4 (De Backer-Royer et al., 1992) -



133 58 M SN B IEC & SR e AT 84 & 1 R S G SR B S e e 1 s

(a) ZEH4H

& 2. EHREERMIAEE2EE TCTF 45E Rk K Z SEEIRAE -
Fig. 2. Gel state of egg white and egg yolk with addition of various amount of TGTF binding agent powder.
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Fig. 3. Effect of various amount of the TGTF binding agent powder on the gel time and gel strength of egg white.
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Fig. 4. Effect of various amount of the TGTF binding agent powder on the clot time and gel strength of egg yolk.
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# 3. KNEIETEL TGTF 45ZE Rk A & H B H 3 o i 2 #22
Table 3. Effect of various percentage of the TGTF binding agent powder on the texture profile analysis of egg white
Item Groups SEM
0.5% 1.0% 1.5% 2.0%
Hardness 12.74¢ 15.55° 2243 26.76° 0.10
Springiness 1.52¢ 1.90° 2.70° 3.24 0.14
Adhesiveness 0.54° 0.67° 0.70° 0.69° 0.07
Cohesive 0.02 0.04 0.02 0.02 0.05
Gumminess 6.25¢ 10.87° 16.25" 17.98" 0.11
"4 Means within the same row without the same superscript are significantly different (P < 0.05).
SEM: standard error of means.
# 4. AEETEE TGTF $5E By RE s E S o 2 02
Table 4. Effect of various percentage of the TGTF binding agent powder on the texture profile analysis of egg yolk
Item Groups SEM
0.5% 1.0% 1.5% 2.0%
Hardness 9.68° 12.59° 21.41° 2477 0.11
Springiness 1.20° 1.50° 2.59 3.00° 0.10
Adhesiveness 0.41° 0.42° 0.51° 0.65 0.07
Cohesive 0.04 0.06 0.06 0.06 0.05
Gumminess 7.12¢ 8.49° 17.44° 20.47 0.15
b4 Means within the same row without the same superscript are significantly different (P < 0.05).
SEM: standard error of means.
L i bR TGTF &5ERIE R4 A 28
B S AR LIRIT0.5%  1.0%  1.5% F 2.0% 2 TGTF G SIS RO TRIE A : TR 5L

SERBIREEINETANIE] 6 - H&E B RA- LIRS BedE Il TGTF 45
BB 11.08 ~ 6.73 ~ 4.3 2 2.83 min > M AEfEsRE 5 B B 6.37 ~ 9.86 »

ER A A 2 D HEEES (P < 0.01) » 53
19.88 K7 21.92 g/mm’ » Bl [E e S [ 03 R i 2

EEFR G2 - HERTRE By TGTF 4535 vl bA-F P IR 1 (Ikura ef al., 1981; Nonaka et al., 1992; Traore and Meunier,
1991, 1992) KA 52 H (Aboumahmoud and Savello, 1989; Fergemand et al., 1997; Traore and Meunier, 1992) 2k
e-(y-Glu)Lys 7 BG4S - (EfEFFLIPREE RIS - HEM - ALIBHE 2 BEE R % - Kurth and Roger (1984) f5H1
B&EE 1 Ry TGase REFZERFEK - ARG 2R R ES B 0 AV4S R B M 4R« 25 0 AR L &8 - RE - BEERBA AT AR

ke b AL BB R E B e EE R 2R - Sk AR ER 0.125% $58ET (5K » 1985) » LR AT RE Ry ik

TGTF &I R -
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(e ()] (e
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Fig. 5. Effect of various amount of the TGTF binding agent powder on the clot time and gel strength of milk.
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6. FURIIARIEE53EE TGTF 4537k K 2 A ERAE -
Fig. 6. Gel state of milk with addition of various amount of TGTF binding agent powder.

S5 B FALAIN0.5% ~ 1.0% ~ 1.5% [z 2.0% 2 TGTF &5 I H 3 B a0 i 2 528 - &5 RBR > B
SEMVE R RGNV TT IR G HE TGTF &85 /) 2 RN A 28 DIEYER 52 (P < 0.01) o AR R I 25 R B 2 5
% - BUR TGTF 58RI Z R R RE A A Bein il 2 E AERE R IEHVEET] - Feergemand ef al. (1998) $5H - 7RI
TGase M {EREHYERS AL - A IR EIZIH EES AL H AV EER - 1 A2 2 EL LI - Lauber et al. (2000) F[FH
TGase {1t & ORI ERES > WP EEER > 5D EZEREQ TS (oligomerization) {F I RITATHE I
(BABAYRETSRIE > e IE = ALY DIRERF A -

#= 5. AEETEE TGTF &EE Rk R FA B HE i 2 22
Table 5. Effect of various percentage of the TGTF binding agent powder on the texture profile analysis of milk

Item Groups SEM
0.5% 1.0% 1.5% 2.0%

Hardness 8.92¢ 16.31° 18.35° 23.19° 0.25

Springiness 1.08° 2.00° 2.32° 2.89° 0.17

Adhesiveness 0.56 0.57 0.62 0.62 0.06

Cohesive 0.04 0.04 0.02 0.02 0.04

Gumminess 8.20° 9.40° 11.55° 14.55 0.25

"4 Means within the same row without the same superscript are significantly different (P < 0.05).
SEM: standard error of means.

A

Dl bRiE 2 TGTF 5ERIFEER ~ S PAEASRE - TINGEBRE AR - B - 8 - K
MERFBELE - TINEA - EE AL TRIIREILEZ TGTF 4571 A - HIBRSrsStr & 23500 MRS -
GERE SR E QG TGTF SE&SHIANIIEAYRE NI 28 Lo assss - a3 #r 5 1 » BEE ~ 581 - RERTE R
R Bl TGTF SEBEBE M-S BE I IAESS - (SRBURIE TGTF SERIEANES ~ &R AL > B
IEABREERE 50 8 R i 7 an E M AR

ZENRK

MTEE - SR - ST BESCRE - 2015 o 2 MR AR R M A R A M SRS 185 R MR TE 2 RS
BIREIEE - Faask 44 63-74 -

ZEIE - 2004 - FEAAEEARG R RENGIT £ 5E MR R4 T8 (1 R BRI o ELE SR 2 A S T > BT - 3
o EITERAE o B o 2
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Effects of binder of porcine plasma transglutaminase
with thrombin and fibrinogen on gel

properties in animal products
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Abstract

The purpose of this experiment was conducted to investigate the optimized meat binder (TGase with thrombin and
fibrinogen binding agent; TGTF binder) from pig blood transglutaminase (TGase) matched up thrombin and fibrinogen on
the physical properties changes of egg white, yolk and milk. Different percentage of TGTF binder powder including 0.5,
1.0, 1.5 and 2.0% were added to egg white, yolk and milk. Clotting time of gel, gel strength and textual profile analysis
(hardness, springiness, cohesiveness, adhesiveness and gumminess) were measured. Results showed that with the addition
of TGTF increases, colloid coagulation time have shown a decrease (P < 0.01), which has the shortest colloid coagulation
of milk coagulation time and the yolk is the longest setting time and gel strength has gradually upward trend (P < 0.01). In
the aspect of textual profile analysis, added TGTF binder could enhance the protein and egg yolk colloid hardness, elasticity,

cohesiveness and gumminess (P < 0.01) and also could enhance the milk of hardness, elasticity and plastic viscosity (P < 0.01).

Key words: Porcine blood transglutaminase, Thrombin, Fibrinogen, Egg white, Yolk, Milk.
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