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Abstract: In this study, the effects of corn flour content, sea buckthorn pomace, yeast dosage, and fermentation time on the
sensory evaluation of steamed bread were investigated. Based on single-factor experiments sensory scoring, a Box-Behnken
experimental design was employed to optimize the formulation of sea buckthorn pomace-corn flour-steamed bread.
Analyses were conducted on the quality characteristics, antioxidant activity, in vitro digestibility, and expected glycemic
index (eGI) of the optimized product while using steamed bread without sea buckthorn pomace as a control. The results
demonstrated that the optimal formulation was 100 g of medium-gluten wheat flour supplemented with 44% corn flour, 4%
sea buckthorn pomace, and 1.5% yeast and a fermentation time of 50 min. The sensory score of steamed bread prepared

with this formulation was 97.10, closely matching the predicted value of 97.29. Sea buckthorn pomace significantly
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influenced the specific volume, texture, and flavor of steamed bread. The optimized product contained 0.033 mg/g
polyphenols and 0.21 mg/g flavonoids, with DPPH and ABTS' radical scavenging rates of 23.15% and 54.46%,
respectively. In vitro digestion tests revealed that incorporating sea buckthorn pomace reduced both the glycemic index

value and starch digestion rate, yielding an expected glycemic index (eGI) of 71.87, classifying it as a medium-GI food.

This study provides a theoretical reference for applying sea buckthorn pomace to steamed bread products.
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Table 1 Factors and levels of response surface experiment
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Table 2 Sensory evaluation criteria for corn flour steamed
bread with sea buckthorn pomace
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Fig.2 Effect of sea buckthorn pomace addition on the sensory
quality of steamed bread
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Table 4 Response surface design scheme
and experimental results
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Table 5 Analysis of variance for response surface regression

simulation
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A’ 1 66.11  66.11 7649  <0.0001  **x
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Fig.5 Effect of corn flour addition and sea buckthorn pomace
addition on the sensory quality of steamed bread
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Fig.6 Effect of corn flour addition and yeast addition on the
sensory quality of steamed bread
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Table 6 Determination results of specific volume and texture properties of steamed bread
R 45 (mL/g) W (g) i (mm) NELVE: IR mE-2is
VORI K ek 1.580+0.012° 5391.923+30.385° 0.741+0.043" 2528.992+27.579" 0.631+0.026" 0.278+0.036"
FOKTHE K 1.845+0.011° 3710.786+97.647° 0.783+0.024° 1925.098+15.894° 0.678+0.039* 0.316+0.046
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Fig.7 Morphological characteristics and internal structure
of steamed bread
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Fig.8 Radar chart of sensor response values for volatile flavor
compounds in steamed bread
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Fig.9 Principal component analysis (PCA) of electronic nose
detection

2.5 BRI

IR G XA Sk ) R A 5 T H A B
YEF . 36 7 AT, PR S 4 e B0 1 s v 1 2 7K
i, MR GB/T 21118-2007 /N8 Sk MPRifE, 18k
IKRIFEEART 45%, Frl P ZH v Sk /55 2K 0 itk
Sb, YOO BRI Sk TR SR B IR IT . Ko
TR 2 R TS USRI 0 T K T 2 Sk (P<
0.05). Zi b, Behnyb iRt dd sy i8Sk i E R E .

2T ABFEA ST E S
Table 7 Determination results of basic components
in steamed bread

- B i (15100 ghESh)
YOI 5 K T sk TRk
K43 (g) 44.52+0.20° 44.37+£0.21°
HEAk(g) 5.98+0.02° 5.36+0.02°
g (g) 2.64+0.03" 2.20+0.01"
W53 (g) 0.83+0.00" 0.45+0.00
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Fig.10 Analysis of antioxidant properties of steamed bread
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Fig.11 Starch hydrolysis curve of steamed bread
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Table 8 Predicted glycemic index values of steamed bread
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