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Functional enhancement and application to food materials of plant proteins
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Masuda, Tetsuya

2,700,000

Tm DSF pH 4.0

The sweetness of thaumatin remains when heating under acidic conditions, but
it disappears when heating at a pH above 7. To assess this phenomenon more in detail, X-ray crystal
structures analysis and the melting temperature (Tm) of thaumatin were examined. The Tm of
thaumatin at pH 4 was substantially reduced when compared to pH 6, suggesting thermal unfolding of
thaumatin at pH 4 was occurred in lower temperature than at pH 6. The structural comparisons among
different pH values revealed overall B-factor value of structure at pH 4 was indeed higher than
those at pH 6 and 8, but the relative B-factor values for most lysine residues tended to decrease on

lowering the pH. These results suggested that structure at pH 4 becomes more flexible and feasible
to be unfolding than at pH 6.and 8, but reduction of relative flexibility of the specific lysine
residues might play important roles to prevent thermal aggregation under acidic conditions, thereby
maintain sweetness.

taste sweet atomic resolution X-ray crystallography
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Table 1 | Data collection

pH 4.0 (5sw0) pH 6.0 (Ssw1) pH 6.0 (5sw2) pH8.0 (qup)
Data collection
Beamline SPring-8 BI.26B1 SPring-8 BI.26B1 SPring-8 BI.26B1 SPring-8 BL38B1
Detector RIGAKU R-AXISV RIGAKU R-AXISV Rayonix MX225HE ADSC QUANTUM 210
Space group 222, P222; P2:2,2, P22:2,
Cell dimension (A) a=>51.64 a=152.37 a=150.79 a=50.96
bh=35207 b=52.53 h=53.80 bh=5337
c=70353 c=71.03 c=70.75 c=T71.14
X-ray wavelength (A) 0.80 0.80 0.80 1.00
Temperature (K) 100 100 100 100
Resolution limit (A) 500-1.27(129-1.27)"  50.0-1.10(1.12-1.10)7  429-120(122-120)"  50.0-1.30(1.32-1.30)°
Jnique reflections 50,840 (2.481) 80.097 (3,968) 61418(2,972) 47,852 (2,287)
Redundancy 62(6.2) 6.8(6.0) 78(7.2) 7.1(6.9)
Completeness (%) 100 (100) 100 (100) 100 (100) 98.1 (96.4)
<I/s(l)> 64.11 (5.61) 49.80 (5.64) 17.70 (2.90) 5233 (4.67)
Rinerge 0.054 (0.499) 0.071 (0.499) 0.064 (0.702) 0.056 (0.498)
CCz 0.996 (0.867) 0.998 (0.855) 0.999 (0.833) 0.998 (0.992)
Tm  pH40  564°C pH6.0 65.0°C pH8O 59.6°C
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Structure of thaumatin under acidic conditions: Structural insight into the conformations in 2022
lysine residues responsible for maintaining the sweetness after heat-treatment
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