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Properties of Transglutaminase Treated Milk Product Powders
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Physicochemical properties and functionalities of sodium caseinate, whey protein, skim milk, and whole milk
with or without transglutaminase (TGase, 200 : 1) at 38°C were determined. After crosslinking by TGase, whey
protein was effective in improving heat stability compared to native protein at over 70°C. Whole milk was stable
with lower turbidity compared to native solution. Whey protein showed low hydrolysis degree, lower than
sodium caseinate, during early activation time and increased slightly thereafter. Emulsifying activities of sodium
caseinate at pH 2 and 8, and whey protein at pH 7 and 8 improved. Emulsion stability of sodium caseinate
improved at entire pH range studied. Foam expansion and foam stability of samples improved with TGase-
treatment. Viscosities of TGase-treated samples were higher than those of untreated ones.
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Table 1. Proximate compositions of milk proteins and milk product powders with or without TGase

Samples pH Moisture (%) Ash (%) Protein (%) Lipid (%) Lactose (%)
Na-caseinate- 9.36 6.2+0.18 331002 88.81+0.51 1.540.12 02+0.02
Na-caseinate+ 7.03 6.0+0.19 32+0.03 88.710.48 1.8+0.25 02£0.01

WPI- 6.80 431005 4.610.05 86.8+0.26 1.1x0.11 0.31£0.05
WPI+ 7.08 4.610.06 3.7+£0.04 86.3£0.35 0.9+0.09 0.3£0.05
SMP- 6.65 5.5+0.07 7.410.03 583+0.22 0.8+0.04 26.5+0.53
SMP+ 7.05 5.1£0.06 7.3£0.01 60.3+0.17 0.95£0.03 25.7+0.65
WMP- 6.77 3.3%0.18 4.1£0.08 41.71+0.38 26.8+0.15 24.1 £0.60

WMP+ 7.1 3.3+0.19 3610.10 39.21+0.51 27.0+0.13 24.31+0.53

Data were shown average +S.D.
Number of samples n=4.
Na-caseinate : sodium caseinate.
WPI: whey protein isolate.
SMP: skim milk powder.
WMP: whole milk powder.

- and + mean transglutaminase untreated (-) and treated (+), respectively.
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Fig. 1. Effect of pH on solubilities of Na-caseinate (a), WPI (b), SMP (c), and WMP (d) with (- ) or without (-) TGase.
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Fig. 2. Effect of temperature on heat stability of Na-caseinate (a), WPI (b), SMP (c), and WMP (d) with (-** ) or without (-) TGase.
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Fig. 3. Degree of hydrolysis (DH, %) of TGase treated Na-caseinate (a), WPI (b), SMP (c), and WMP (d) with pepsin for 5 hr at 37°C,

pH 2.0.
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Fig. 4. Effect of pH on the emulsifying activity index (EAI, -) and the emulsion stability (ES, --*) of Na-caseinate (a), WPI (b), SMP (c),

and WMP (d).
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Fig. 5. Effect of pH on the emulsifying activity index (EAL, —) and the emulsion stability (ES, --*) of Na-caseinate (a), WPI (b), SMP (c),

and WMP (d) crosslinked with TGase.
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Fig. 7. Effect of pH on the foam expansion (FE, —) and the foam stability (FS, **) of Na-caseinate (a), WPI (b), SMP (c), and WMP (d)
crosslinked with TGase.
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