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Abstract: To investigate the effect of photons on the preservati

sensory evaluation was employed. The effects of photon fields on the te

f steamed bread,

teamed bread was used as the raw material and

s
e, viscosity cl&’istics, starch retrogradation, and prediction of

protein secondary structure of steamed bread were studied using a TA-XT.Plus texture analyzer, scanning electron microscope (SEM), rapid

viscosity analyzer (RVA), differential scanning calorimeter (DSC), and Fourier transform infrared (FT-IR) spectroscopy. The results indicated

that, after the samples were stored at4 “C for2 d, 4.d, 7 d, an¢
)

control group and mold spots appeared on the control

retrogradation degree of steamed bread in the photon-treated

oup wi

d, the sensory scores of the photon-treated group were all higher than those of
y 12. With increasing storage time, the water loss rate, hardness, and

lower than those of the control group. Moreover, the amounts of f-sheet

and S-turns of the photon-treated group-were higher and lower thanthose of the control group, respectively. The above results revealed that the

preservation effects of photons on steamed/bread could be achieved by affecting the starch retrogradation and protein secondary structure of

steamed bread.
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ble 2 Results of sensory evaluation of steamed bread

Yok | %

sl ;m\?@ 44tk o A Btk ok, Aok %o
D 1378£0.15°  14.1240.18° 22.62+0.17* 18.71£0.22° 23.27+0.19* 92.5+0.01°
G 13.81£0.11°  14.244023° 23.0140.22° 18.70+0.17* 23.584+0.12° 93.3440.05
i ‘D 12.9140.14*  11.05+0.18° 20.97+0.15 15.3240.12° 20.11£0.16" 80.36+0.12°
G 13.77£0.17°  12.93£0.14° 22.57£0.15° 17.21£0.22° 22.28+0.24° 88.760.09°
74 D 9.07+0.12° 8.9140.21° 16.63+0.23° 12.87+0.15° 13.27+0.09* 60.75+0.16"
G 11.3940.19°  11.76+0.11° 19.31+0.21° 14.91+0.21° 17.93+0.12° 75.340.21°
4 D 5.0340.21° 7.304+0.22° 13.87+0.19° 7.9140.14* 9.55+0.24° 43.66:£0.18"
G 10.59+0.13° 8.54+0.31° 16.69+0.07° 12.07+0.21° 15.010.17° 62.90:£0.22°
E: D ATATRYA; GAFRETH, Fl—48iF, FRMEL, ARFERRGEATERREE (p<0.05).
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Table 3 Effects of photons on the texture properties of steamed bread

WA/ 4] BN st kg WA Ak w L
0 - 34.08+2.273 0.876+0.251 0.71£0.046 31474+2.637 24.33+2.770 0.30:£0.042
D 48.324+3.550°  0.785+0.039" 0.472;\37a 27271+ 21.270+2.197 0.146+0.003
g G 42.401+2.980°  0.845£0.067°  0.459+0.005%7 27.71242.507° 21.789+2.619* 0.159+0.055
D 64.382+2.592°  0.768+0.018" _0:388+0.090%.  26.258+1.875" 20.657+1.859" 0.127+0.003
! G 48.393+2.797° 0.798+0.025° 412+0.009° 27.288+1.556° 20.905+3.796" 0.149+0.007°
; D 67.84042.557"  0.755:0.046> 019°  25254+2.104° 20.600+2.107° 0.122+0.005
G 53.668+2.656°  0.795+0.018" 013*  26.780+2.183° 20.714+3.394° 0.124+0.007*
. D 70.587+1.807% 0.763£0.006° . 0.380+0.011 24.17242.476° 20.087+1.939° 0.117+0.007*
G 57.164+3126°  0.784£0.041°  0392+0.017°  26.719+2.817° 20.59243.795° 0.123+0.006"
" D 77.74143.020° . 0.756£0.064°  0.378+0.012°  23.751+2.566" 19.790:£1.400° 0.117+0.004
G 63.98943.292° 0.767+0.045 0.389+0.013° 26.458+2.575° 20.42143.603" 0.122+0.005"
" D 79.12442.355°  0.728£0.052°  0.371+0.004* 22.778+2.116" 17.30242.271* 0.117+0.003*
68.564+2.758 0.763+0.075°  0.377+0.022°  24.301%1.297° 18.586+2.345° 0.121£0.008"
i X\ 82.056+3.197*  0.577+0.387°  0.369+0.010° 19.464+1.657 15.216+2.559" 0.115+0.004*
( 71.792+2.786°  0.746+0.049°  0.381+0.016°  21.678+1.946" 16.545+1.440° 0.1190.004*

i DATHBUL GAFALETU, F—iF RAML, ARTERRANATEREE (p<0.05).
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Fig.5 RVA characteristic curve of different storage conditions
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Table 4 RVA profile characteristics of steamed bread during storage

rHE/d 2R AE AL BAEFEE AR RAREE AL
s D 81142.17° 72343.61° 88+1.13° 1310+3.25° 587+7.17°
G 797+3.23° 734+3.52° 63+0.91° 1305+2.56° 5714547

D 826+4.01° 73242.59° 9442.15° 1359+4.22° 627+6.68

0 G 798+2.79° 732+4.14* 66+1.47° 1354+38.9° 622+3.24°
TR
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LR
D 91743.19° 822:+2.42° 95+1.89° 1540£1.32° 718+5.67"
" G 854+2.73 T77£3.17° 77+2.14° 1425+4.79 648+4.11°
0 D 946+5.23" 849+2.91° 974235 1617+4.34° 768+6.33°
G 899+1.86° 803+1.98" 96£1.67° 1357+2.56" 734+4.48°
E: D ATFATRA; GAFAETH, Fl—384F, RRME, ARFERRNEATERREE (p<0.05).
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Table 5 Retrogradati

egree of steamed bread

H1049/10 H990/1022

l\ 0.9560.021° 0.926+0.011°
j{& 0.8750.009° 0.862+0.061°
7W;d "D 0.9850.030° 0.965+0.005
G 0.921+0.023° 0.925+0.008"

D 1.011::0.009°* 1.017+0.025°

124 G 0.978+0.003" 0.987+0.011°
6d D 1.099:£0.019° 1.085+0.017°
G 1.030£0.070° 1.051+0.004°

Z: DATHEBYA; GATAETA, F—18iF RXAE
W, AARFERRNETEFEE (p<0.05).
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