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The Separation of Transglutaminase Produced from
Streptomyces mobaraensis and Its Application on Model Food System
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Transglutaminase (TG) was prepared from Streptomyces mobaraensis to improve texture and self-life of food. In
preliminary experiments, texture of the dough was not improved due to the interference in microbial TG
reaction by proteases present in the crude enzyme. Among the cation exchange resins tested for the removal of
proteases, MonoPlus S 100 was the most efficient. Further purification steps with a quaternary ammonia salt
resin and gel permeation chromatography effectively removed proteases from crude enzyme. Molecular weight of
purified enzyme was about 38,000 on SDS-polyacrylamide gel electrophoresis. Farinograph data showed the
addition of purified enzymes to wheat flour gave higher stability and lower weakness values those that of crude

enzyme.

Key words: Streptomyces mobaraensis, transglutaminase, dough properties

M =

Transglutaminase(TG, protein glutamine Yy-glutamyltrans-
ferase, EC 23.2.13)= glutaminyl &7]1¢) vy-carboxyamide
groupdt ThE 13} o9l Alolo) acyl transfer ¥H3-S Zmj
gt REgAlO] oflo] EANSIA] RO transglutaminaset
glutaminyl Z}719] y-carboxyamide group®] 7RSS Zuj
g} lysyl 719 g-amino group®] 71EEA ARSE )
peptide chaine e-(y-glutamyl)lysine 23S £l o] Foixth
(Fig. 1). ©]21%t transglutaminase(TG)S] 7F @A duld S
TEA0F WA Bl 2Fe] 715X 544 (functional
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Fig. 1. Catalytic action of transglutaminase.

A: incorporation of a primary amine into y-carboxyamide group of
peptide-bound  glutaminyl residue; B: crosslinking through
formation and e-(y-glutamyl)lysine between the y-carboxyamide
group and €-amino group of peptide-bound lysyl residue; C:
deamidation of the y-carboxyamide group.
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A7l R o] 242 glucose 0.5%, proteose peptone 0.2%,
MgSO, 0.1%, K,HPO, 0.2%°]v, 4712 80mLe] Bacto
agar WiAJOlA] FHe 10° ZAE HF3, pH 7.0, 2% 30°C
<} 517-‘?}4?5 250 rpmellA] 3U7E ¥ vl Fsisit). HL}ZE 9
3t HEFE S%VME BT mTGase JAHE 3 A2k
A 2732 soluble starch 5%, proteose peptone 2%, yeast
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0.05%°]%13L, pH= 2N HCl ¥+ 2N NaOHZ Alg-shod
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BAE RS udd S AT FHeto AR &
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SN buffer B)OE T AARE SH2 THA 1087 buffer
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Table 1. Comparison of mTGase and protease ratio by using
various resins

Resins mTGase Protease ratio
(U/mL) (U/mL)

Crude enzyme 0.796 0.74 1.07

Ambelite IRC-50 0.54 0.45 1.20

CM Sepharose 038 04 0.95

MDS 1368 0.5 0.386 1.30

Monoplus S 100 0.65 04 1.63
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Fig. 2. Chromatogram of IEX-Q chromatography.
< indicates the fractions with mTGase activity.
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Fig. 3. Chromatogram of gel filtration chromatography.
< indicates the fractions with mTGase activity.
Table 2. Comparison of mTGase and protease activities during the purification steps
purification steps mTGase total activity (U)  Protease total activity (U) ratio yield (%)
Crude enzyme 790 740 1.06 100
(NH,),S0, 70% 474 30.08 15.76 60
Monoplus S100 308.1 8.34 369 39
[EX-Q (HPLC) 87.6 0.72 1222 11.1
Gel filtration (HPLC) 79.7 - oo 101

MW(kDa)
94.0
66.3

45.0
31.0

1 2 3 4 5

Fig. 4. SDS-Polyacylamide gel electrophoresis patterns after
different purification steps.

Lane 1; molecular weight marker, Lane 2; sample after gel
filtration, Lane 3; sample after ion exchange chromatography, Lane
4; sample after ammonium sulfate precipitation, Lane 5; culture
fluid after centrifugation and filtration.
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Table 3. Farinograph data for wheat flour by addition of mTGase obtained by different methods

Sample Water absorption (%) Peak time (min) Stability (min) Weakness (B.U.) Valorimeter value
Wheat flour 60.6 3.75 4 40 52
Crude enzyme 60 35 35 60 48
(NH,),SO, 70% 599 4.0 43 40 53
Monoplus S100 59.8 35 4.5 45 53
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Fig. 5. Farinograms of wheat flour dough applied with purified enzyme, which is obtained by several methods.
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