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Stuffed Bun Wrapper with Different Gluten Content
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Abstract: The industrial production of steamed stuffed bun frequently encounters challenges such as dry wrapper and
foaming after steaming. To further investigate the influence of the steaming process on the structural characteristics of
steamed stuffed bun, this study utilized flour with protein contents of 8%, 10%, and 12% as raw materials. A combination
of experimental techniques, including texture analysis, low-field nuclear magnetic resonance (LF-NMR), Fourier transform
infrared spectroscopy (FTIR), fluorescence spectroscopy, X-ray diffraction (XRD), and scanning electron microscopy
(SEM), was employed to analyze the structural characteristics, water distribution, secondary structure, tertiary structure, and
microstructure of steamed stuffed bun wrapper at various steaming time points. The results demonstrated that the specific
volume, elasticity, and resilience of the steamed stuffed bun wrapper increased with both the extension of steaming time and
the increase in protein content. Additionally, the levels of bound water and free water rose, enhancing water fluidity. With
the rise in disulfide bond content, the disulfide bonds transitioned from t-g-t and g-g-t structures to g-g-g structures. When
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the protein content of the steamed stuffed bun wrapper reached 12%, the f-sheet and f-turn structures increased by 4.58%

and 8.36%, respectively, as steaming time progressed. At a steaming time of 16 minutes, the f-sheet and f-turn structures

increased by 0.31% and 5.06%, respectively, with increasing protein content. The tertiary structure of gluten proteins

became more compact as steaming time increased. Simultaneously, non-covalent interactions contributed to the formation

of a starch-protein network, with non-covalent bonding forces strengthening as steaming time extended. The crystallinity of

starch particles decreased, along with a reduction in the intensity of diffraction peaks. As cooking time increased, starch

particles diminished in size and became increasingly embedded within the damaged gluten matrix, forming a starch-gluten

protein network system. Furthermore, higher gluten proteins content resulted in tighter integration between starch particles

and gluten proteins. These findings provide a theoretical basis for addressing issues related to the hardness and foaming of

steamed stuffed bun and offer data support for optimizing process parameters and industrial production.
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Table 1  Specific volume and texture characteristics of pork steamed stuffed bun wrapper

HEHTE(%) Z& I ] (min) Lb%¥ (mL/g) iR (g) AlBEF 1 (N-S) fiiile NELIEREE (g)
0 0.52+0.00% 246.48+22.55% 0.43+0.07% 0.40+0.16™ 42.97+20.00%
8 1.0240.05<° 987.39+£107.95% 0.78+0.06"° 0.260.054% 205.12462.85%
8 16 1.12+0.05% 1548.78+25.817° 0.91£0.07 0.35+0.01" 487.02+24.44"°
24 1.13+0.03 1735.22+69.77* 0.92+0.03 0.44+0.07™ 697.74+69.92%
0 0.59+0.03% 316.56+62.80% 0.67+0.03"° 0.82+0.16™ 175.32+60.424°
8 1.11£0.02% 526.30+60.13% 0.34+0.03" 0.3120.09"° 55.22+9.41%
10 16 1.17+0.01" 819.26+67.22% 0.79+0.054 0.83+0.114° 543.26+121.93
24 1.20:£0.02" 924.11+32.16™ 0.82:+0.06™ 0.90£0.02"* 682.41463.55%
0 0.53+0.03" 476.99+68 .44 0.35+0.03" 0.21£0.03% 35.27+7.71%
8 1.24+0.02"° 887.69+227.00"° 0.32+0.01% 0.18+0.01" 50.82+12.95%
12 16 1.37+0.02% 1053.46+131.21%° 0.68+0.02" 0.79+0.07"° 556.30+£31.46"°
24 1.3740.034 1480.08+305.35™ 0.75+0.02" 0.97+0.04° 1067.82+165.23
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Fig.2 T, distribution curve, T, relaxation time and peak area A, of pork steamed stuffed bun wrapper
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Table 2 Contents of sulthydryl group and disulfide bond
(500~550 cm™") in pork steamed stuffed bun wrapper

O ZEMINTN Wessmiat  H-HH - R --F
(%) (min)  (umol/g) (%) (%) (%)
0 13.43+0.08% 15.98+0.07*° 30.60+0.02*%° 53.42+0.05%*
8 16.32+0.48%° 25.86+£0.114° 53.22+0.11%* 20.9+0.08*°

8 16 20.56+0.89% 50.31£0.05% 33.72+0.07%° 15.96:0.07*° B0V, it 2 A ] A B840, - BEHE AT TG RN 65 1 sk
24 14.27£1.02% 58.17+0.02* 25.86+0.05" 15.97+0.06" /N, B-IE RN BRSNS N, X 0] G2 A A A 4
© emm i 1ei000n s0aow gy T IEEMPGTERRLI, S2/k T, SRS

10 16 20195ﬂ:0:92/“ 62:2610:04"‘"‘ 22:76j:0:01"° 14.498i0..05/“’° AHELAE B SRR, et B PR R
24 13.67£0.62% 60.41£0.03% 32.56+0.06*° 7.03£0.03% SR TR A 1 s B TEDR A Tl B+ B 2
0 14.37£0.09% 13.8120.04% 34.19+0.08" 52.00+0.10 10— G A AR )L B 257 1 ot B TIIT, o-tEiE

b 8 16.01£0.12%% 29.51£0.02° 55.34+0.08* 15.15£0.06"° PR B RIS . SRR R Bt fe R 2 ki 42 To

16 21.34+0.33% 60.28+0.11°" 27.042£0.10"" 12.68+0.06"°
24 13.0940.05" 50.48+0.11** 34.86+0.07"° 14.66+0.08"°
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Fig.4 Endogenous fluorescence and surface hydrophobicity
of pork steamed stuffed bun wrapper
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Table 3  Starch and protein content in pork steamed stuffed bun wrapper under different treatment methods (%)
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Fig.5 XRD and SEM of pork steamed stuffed bun wrapper
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