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232 7157= SN flstd Bt ke
oL} EaAlRlEe] AREEIL ST, 53] wAEel
Al Edl Ao FE|U o] 2(Microbial transglut-
aminase, MTG)= 574 2jF2] whjzo] 7|4 3l
= lysine 7159 e-amino 152 E31510] gluta
mine %7|&¢] y-carboxyamide I+ Abe]e] acyl
NS FHujstel WY FE el ey
glutamyl)lysine isopeptide 23S A 4= A =
oFe 42 YA glti(Motoki and Seguro,
1998; Nio et al., 1986) (L9 1). o]} o] gluter
minez} lysine7ke]  =x}4 gH(cross-linking) & =
MTG= vt 25 7ol thegsiAl 285 3
t}{Ramirez-Suarez and Xiong, 2003). MTG+ <
WO 2 g, o, ke Al AR F v,
SAE SollA ge] AHgE 3 YJeul(Gauche et al.,
2008; Trespalacios and Pla, 2007), 1 o]+ MTG
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Figure 1. The cross-linking of e-(y-glutamyl)lysine isopep-
tide by transglutaminase
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Figure 2. Cold-set gel of restructured meats products using MTG

A2k 5= 9lrk (Motoki and Seguro, 1998) (19 2).
o] olejo e MTGE 2175 /e 4 lom, A7t
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I. Microbial transglutaminase? #x2t A&
ofel A-g2H

MTGe] +x4 Exo 2= <F 38,000 Da®] #AF
25 7= weth A 2 331719 opr|iARS: TR
3 9JtMotoki and Seguro, 1998). MTG¢] 5274
2 892 HlwA H pHELoA B4S Holw
(4~9) pH 6-7°14 e TS HIttal HE|9]
o) B8k G944 2= 0~65C F7KA] 2% ¢t
S Kol HH2 %= 50-55C7HAE dEA 3l
HJaros et al., 2006).

MTGe] 7|52 £ lysinez} glutamine®] A
o oJst FHAFOE ThH o] L5 UH HSAA
Sl Aol FREEAE e S AR,
o|2 Qs 7], M, FF, -, detd F vt
Al AeE T Ue ARlol e olzg a4g
del HH3lE flste] pH= 59 12]ar 2= 50C
W7 A A0 R veRdt web, ol o835
2% Thdate] 71dEA MTG H7k= AF4H
o] wbde] ©2 7|9E shal vk (¥ 3).

MTG2] 2] €] 0]-8-2 1980 Zof =] 7F &
= 20 RolA EelE MTGS A3k 71
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modification |

>

To improve solubility, water holding capacity
and thermal stability of food proteins

e MTG was stable at pH 5.0-9.0.
of MTG The optimal temperature for enzyme
reaction was 50°C

Microbial
Transgluta
minase

Applications o
MTG in food
processing

Meat, Fish, Wheat, soybean, milk protein,
gelatin, other products.

Inhibition of |

Pb?*, Zn?* and Cu?* bind the thiol group of
\ heavy metal

the single cysteine residue which could be
part of the active site of TG

Figure 3. Functional properties of microbial transglutaminase

whul d(Sodiun Caseinate, SC) & ) ¥ide]  offe) AS sl o0] ) H8ka 2414
71574 548 MAAE F dvke 7FsAdel SR H o] AIakeEE 10~25% Helolw thA| 2 o2 15%
Tt (Motoki and Seguro, 1998). 1 & o Al 2)o] A2 73122 At Chung, 2001). #e] %
Lol X MTGE] &8 7Fs/de] tiwrt Hlew & 7He SAIEe] I5AdoId YIS flele] & 28
AR B A7 AP Qs Agoltk AF AR Aokl Ao e v 84, st
N MTGe] Fufjike- otr|ieslel SFERI} 2 2 AAAgke] /107 T HFHE Algsial = A
o]zl Alole] WA ] AFE e-(y-glutaminyl)  Ho|tHAHA, 1978). E3] A|Hke] AF = S5 o
lysine isopeptide 232 A HH =2 B4 A Wzo)] ol 3= = ESAHte] o|9f 22
715 7K polymerE 4 5 A Eokth & Aol Fa%le] Hrhs ARdo] el weba 11
3] PAERE A MTGE 2772 izl e

AF7F AR AL Sdek AR 2RSS ol2et A
Faohs gy Car WIoEAd] 847 dEA 7] W] AR dehde sl Askz skl AA]
ol A% Tl 715 SAS MAATIEE v BAES Z19e HRAAL ol9h 22 wAIS viA
¥ &5 ARSE r-glutamyl-e-lysine 3723}

37] Slste] Thpst A7k AAIE T ek AL
o lsl 54 vhde) WAATS BA L BAD S AP A oo Ao Arkslel 2A7
mj2g- 3= 8RS it (Nio et al., 1986).
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< e = gl WS 2viesl em(Chin, 2002),
E3] konjac floure} 72+ 21554 ZRo)E9} -1}

2. AE 71591 Microbial transglutaminase
MTG)9 &7t 21t

7} &7 A Z <2 Microbial transglutami-
nase (MTG)S B2 A4
S7FFAIEA TN A A & Fask A7t

w2 Ae] 7 SAIE] H7RE o st S

-

5

HFe S o] g3 v RN A] T e &
o7 FAZE W 4 Stk Bsksict (Chin
et al.,, 1998a, 1998b, 1999, 2000; Choi and Chin
2002).

SAF] A7 B B, 23 2 A
SN BH0 R AME T glom S S7EAIE
o] A A7 H7PESI7F 2-3% oln it 1.5%

Bl 2N0E Polae LS SAF B AES WL vk web R715AEe W7hshe
of we} ekl & glek fERY 249 B9 30%  APS B BesAw Aok 49l 4 1
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HEF2] H3e AdyA deh o %‘é]% ks
&L ATHWCREF, 2007). o]2]3k vi7dS ZA=E 4d
I ALe] S W A7 AR S7MEAE
el doAdol Tkl = Aotk IHE
AAYHAG Ag7RES] 7154 3 FEe tAE
I e HhHe] dgo g MTGE AMg-6H H%loH
AFE ol §FGS ofefioh 2k

1} theksk Meat model 7] QA € SA
NA MTG o]-&E3

ol

1) Meat Model 247

ARl AF-S W] Aol st LA
A (myofibrillar protein) 2} 71228 H7iste] Tk
gt 278l MTGEHE S ATES 722
MAH 07 o] 83 F=H, o8 g Model study=
AAA RN AFE &7t 7] wizell model A5
A331817] §Jsted A= pilot plant-scale up E34=
AAste] HAAAES 5 4 Ak (Chin et al.,
2000). Nielsen 5(1995)& MTG(XIl18) 2 =254
< o] &3t wieksHS W A} eEAdo] kst
R 5983 AAFE 1%%} <1ikd 0.2% 123
MTG 04%Z H7}31%S u e 2 (tensile
strength) & .tk B sk webA] A7+342
72 AE S Qs AlFolle 5y o =z A8 A
© 2 o =31tk Ramirez-suarez 2} Xiong (2002)-2

Model Aol 2elfeae 22se] faw
us B Tk sl A A 24
A3} 75C oo 719N f3E Buan 452
B o QA BAze] B4 SAAIoR

WA s ST RIEI TR Westphalen
5(2005)2 =5ehRle] 7idel o3t A==
pHol ojEZ 02 Wsler 4 PH=E= S By
Holl J3kS mFTky Hsle] pHel ARA Se7)
Ao B Ag 3 mRS AR it
Pitrasik 5(2007)<& 471x)¢] nlS-Fchds MTG
H7VFEFe] A mAlE S ZARIAAL 7F

ARl & ol Itk EL- MTG 7ol whet
71570 Z27e] Sk o] Al fr3kaAlR] € Al
ZA #EE Ao= BrEAk

Chin 5(2009a)> 7}#1 1 w4 2 (sodium
caseinate, SC)& =5 24 o] H71512
< W MTG A 28 A< F4 5 YAk 9
71890, Hol Ei(konjac) H7ksle] 342
ol o1 53 212 e 5 itk BIES: of
e Exke go) ol wollel meb slane
o) Astol A o] S/ epton meb £
T dzk MTG B tiFahde] Zlaads) g7 2
zo] $EARYe] o3 45E G ARG o]
A1 Chin “5(2009b)-> th=H Z(SPI) & 7HAI1E &
HH(SC) & thAlsl7] f1ste] SPISC Hl&< 2:15%
1:22 7o cold-set gel #} heat-induced gel = -
Eete] £l om cold-set gel Aol 7 A7t
o] Zgakgtoll whet A 7=t I, e
AA] S7Fslth SR SPI e} SCof vl uheha]
= Ae)E HolA] 2= SC7} SPI ] thAl7F 7}
5o Ao R Adsigl

T MTGE] Wzt A GAdoll A7 499 st
Calcium Alginate(CA) 2} Aol mXe d3dF= =
AFsk 23} 0.3 M 9] AT EoME 0.6% MTG <}
0.25% Sodium Alginate (SA) 2 0.008%¢2] Calci-
um Carbonate (CC) 2! 0.25% GdL o] F&3}31 o}
292] gego] Yokl meE 0.5%2] Al2wo]
A TG &3= vn]siit(Hong and Chin, 2009).
wl2lA cold-set gel 2] B4=71-2 MTG ©]2]e] sodi-
um alginate, calcium carbonate ¥ glucono-delta
lactone (GdL) 3} 72 CAA|2<Elo]| 9J8ke uky 918
= AAkeaL itk gk Hong % Chin (2010a,b)2- ©]
o} 7+ SA A|zHlo] MTGS} vhg-ste] MTGH SA
£ 9=0® A A Hoh ¥ A|A] &3t qlle
1 B5o] o] 3t A¥e 23]H A P2dllA = cold-
set gel FAell Fefsirkes 2¥4E Jepidd (14
4). Hong 5(2011)2 vt pHe| Zstke] st
gloll X MTGSF CA AFHAIE 243 A3 s
B¢] B0l Yk FAeH pHIE 571 75 MTG
7} A7l wiAlE @EFol AAsIA o CAALE
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Figure 4. Changes in apparent viscosities of samples at (a) 0.1 M, (b) 0.2 M and (c) 0.3 M salt concentration as a
function of incubation time. MP, TG and SA indicated myofibrillar protein, the transglutaminase system and
sodium alginate system, respectively (adapted from Hong and Chin, 2010b)
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& B pHellA 2313 Eﬂr@%‘—% & 4 Uik w
2hr] o] T/ E Afsled ePgA o3 pHell B Rk
g frsAAE JHEstAT O]OW Hong=} Xiong
(2012) 2] AFolME= MTG H7M] Bokst pH =4
I A Fe 2490 ofsl sEHAEI MTG Alele]
é}i&ﬂo} tE2ths 2 FEstien, 53 MTG
A el 4714
2l é?ﬂoﬂ Jate] WEMM 1 25k A% 94 pHu
At 22 89ldl| ot Heks AXRIAITh

2) A4+ A% (Restructured meat products)

NNBAEAN MTGE] 7} Bk Thakst A%
A depken 53] A7 A5 Al MTGe] 4
2E e B2 A7 A EEEUTE Kuraishi 5
(1097)2 #4743 15 A 1ol 71 o)
A MTGS F7ket] A77d SAIF2 A3
olwf 7RA|1d M Z(sodium caseinate, SC), ¥
Tl S Ag}el-S MTGY} 2H381= 713
2 AH8-ste] Z22E(binding strength)-S 73t 237}
7HIQl o whiEo] 7 F2 MTGE] 71d=A vt
$310] MTG7F 724 23S FEAA 2 2%
< et sk &
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E3] SCe| 7% 1.0% A
7hA A EE ARG

e o (19 5), SC
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Figure 5. Effect of MTGase and food proteins on bind-
ing strength.
0.1% MTG and each protein at different level
O: caseinate; ®: SPl A: Gelatin; m Whey
Protein (adapted from Kuraishi et al., 1997)
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Figure 6. Effect of MTGase and caseinate on binding
strength.
o: control; @: 0.01% MTG m: 0.05% MTG A:
0.1% MTG; (adapted from Kuraishi et al., 1997)

oA 2 on7} Aok sHITH 1™ 2).

ESl Taso 5(2002)2 A9 A4 SA|= (restruc-
tured pork sticks) A|ZAJel] 5% tfFehul A a)
0.1% NaHSO:-MTG 20 unitS A7lska2w A+
’d AEAFAA A9S F8] AT & okl o
7}5193tk Chins} Chung(2003)2 A=14F A4 A
A SAIF AZA MTGO| o gt 2| H7kae) f-3k= T
AZHE 7AYok B sich Uresti 5 (2004)
= A surimi AFol|A] SCo} 4 whlld H7HA|
MTG7} 71424 whgsted A A2l 2 540 A
AEtiy Hyshdom, 3 QIS 7R R
AT =5 AFAIENA A9 AT 13 2%E ¥
& ) 0.15% MTG H7HA] 1% 219 H7P} 2% 2]
A WNE S8 AT F UG B oz} A
Zol| whe} M g, deds A
oty H7Fsksit Dimitrakopoulou et al., 2005).
Ramirez 5 (2007)& A AT A5AE) 43
S A7sIE Wl MTGE 3 whfdst 714
EX HESEle] AES Y T ATk FrEITh

3) 7|t MIZ

2 Q1ete] 247te] AHrky Bk 1 9
i MTGE el surimi 2] o]3sh] 54
243 AFE50] Wo| riLee et al., 1997). A
fish cake?] kamaboko A=A MTGHE 7S
ARe-E1 227 (breaking stress) <]
714 & 7 okl HAskeick (Seguro et al.,
Ramirez 5(2002)< fishE o]-&-3l 274
SAIEE A Z52H, 0.3% MTGS} 1.0% NaCl-<
Z3eie W 28 71sde SR A S
AE AZ7F 7Fssitkal R stk Norzish 5
(2009)-2 gt surimi A|Fol|A 2435k ] MTG 3
7 A B Z3E & g om A f-83 A
7h=oletal kst
Tseng 5(2001)> AH(<1%) A7 vEES Ax
Sk FA S Z pig plasma transglutaminases} $HF
o e A =g 574 A3 TG 340, 0.05, 0.1,
0.2, 0.4, 1.0%)°] Ha} =7} &= 1.0%71A A 7+
E7F 7R8I (A" 7) FARVA Aol M e
MTGe] H7keo] 7t 848 A7Z7L B 44
0|3 s A% He EASIATHLE 8). olHg
FAVEN A A= MTG 71 9] glutaminest
Lysine 7Fe] 3-A%l og 2¢= 4] SVI= Qg
zA7ke] 5718 A9eET ek Muguruma 5
(2003)- Q1AHAS =017] S8l thFh A2 9-f o
WS H7ISE MTGSle] 432448 58] 2170 24
Aol 4] 0.2% <14H3S 0.05% = Y & Ak 37}

250
= 200
s
7150 i
100 H . .
0 0.05 0.1 0.2 04 1
TGase(%)

Figure 7. Effect of the levels of TGase on the gel
strength of low salt chicken meat ball (adapt-
ed from Tseng et al., 2000)
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Figure 8. Effect of the levels of TGase on the microstruc-
ture of low-salt chicken-balls
a,b,c,d,e, and f were 0, 0.05, 0.1, 0.2 0.4 and
1.0% (adapted from Tseng et al., 2000)

3}tk gH Chinzk Chung(2003)2 0.1% MTGH
7VE AAEAEAIR O] A S 1.5%d0A 1.0%=
0.5%F =Y 4 AUtk HIsiich

1 &l MTGE tfst 7154 A7HeS 37tst
o 71E2] A9 B QL H7EE diAlskaL A7Agk
2 AF7RE Azl Bk A7) Bol ZlsE L 9l
£ 2oltiLee and Chin, 2010). SFAkAlEol 31
MTG -7¢} BlS7 Tl H7HA] MTGSR] 714
X AgEE A7 e A7 A BaESd
o, 11 o= H&F thEe] Zd2Me] MTG
> MTGE] oot o, vIS-7 ol 3k, pH
Z7, HFSAIZE 71Ee s, AZEEA To] oy 279
oaf) AR FAH A} AE7FeEe] T
B> MTGS wabAgE: B8l 1= +25 §/93
of AlFe] e 9 v 12y v 55 534
7150 B AR a9 Sl A 2 A 540
RAEIT Y. B gt Agyare et al., 2008; Babiker
et al.,, 1997; Jang and Chin, 2011; Lee, 2005;
Pietrasik and Jarmoluk 2003; Ramirez-suarez and
Xiong, 2002; Xiong et al., 2008).

FAloltk SEAIRE AFH 7
< ZoA =¥ AFe] F43 A7to] "olAA H
] wZell AH AS BEEA AEY] FES
A = = AR S A7 Bl Xg=y =
A A oltk. 11 = Microbia transglutaminase
(MTGase) &= glutaminz} lysine?] 45 F4+23S
B3 A 2 A 5Ao] JiE Rt ope) AFE]
A% 2 gHy 5o B4e TINA ST,
2 P H T TRkl FokllA 1 S8 FokA
. 0|9} 2 FAE MTG H7t 7k7 e v
o] 2% 7haollA e ate] Aot = Adst
o] Hoh teksiA 282 2o 2 gghech x990 A
= MTGS} vl&F/F whijd, 344 F=20lE 55
A Hrkete] Ad3 Ak A ek ofy
g Bg Bl 2RSS SXEE 715 ASAIE]
2Haske]o] tiekst AEsio s Aed Ao 7|
Hrk
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