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Abstract: To investigate the effects of cooked germinated highland barley pulp (CGHBP) on the dough properties and
quality of barbecued pork buns (BPB), different amount of CGHBP [0%, 4%, 8%, and 12% (dry weight basis, DW%)] were
added to the wheat flour. The thermo-mechanical characteristics, fermentation rheological properties, and water distribution of
dough were analyzed using a Mixolab mixer, Rheo-F4 fermentation rheometer, and nuclear magnetic resonance imaging analyzer,
respectively. The texture, pore structure, microstructure, and sensory quality of BPB were also measured. Results showed that with
an increasing addition of up to 12% CGHBP, the C2 value decreased from 0.46 to 0.34, and the recovery value dropped from 2.12
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to 0.91. Moreover, the maximum fermentation height decreased from 49.00 to 39.50 mm, representing a reduction of 19.4%. At 8%

CGHBP addition, T'l and the corresponding gas release reached maximum values, indicating the best thermal stability of starch

gelatinization. The content of deeply bound water (A21) and weakly bound water (A22) significantly increased to 17.54% and

81.95%, respectively. As the addition of CGHBP increased from 0% to 12%, hardness showed no significant changes, exhibiting an

increase of merely 7.51%. In contrast, elasticity decreased from 0.91 to 0.86, resilience from 0.40 to 0.36, and specific volume from

2.54t02.02 mL-g . At 12% CGHBP addition, pore uniformity in bun skin significantly deteriorated, with numerous pores appearing

in the internal network. Sensory evaluation revealed gradual declines in shape, internal structure, and elasticity scores with a reduced

specific volume, whereas flavor and aroma scores improved due to the pleasant flavor of CGHBP. Comprehensive analysis suggested

8% CGHBP as the optimal addition level for balancing dough properties and product quality. This study provides references for

expanding the application of highland barley in Chinese steamed buns.

Key words: cooked germinated highland barley pulp; fermentation characteristics; dough rheological properties; pore

structure; quality
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Table 5 The effect of the amount of cooked pulp added on the thermo mechanical properties of dough

MY AAF/(DW%)  C2/(N-m) C3/(N-m) C4Nm) C5/(N-m) C3-C2/(N.am) C3-C4/(N'm) C4/C3  C5-C4/(N'm)
0 0.46 2.30 223 435 1.84 0.06 0.97 2.12
4 0.46 2.15 2.11 3.55 1.70 0.04 0.98 1.44
8 031 1.78 1.69 276 1.47 0.10 0.95 1.07
12 034 1.65 1.56 247 1.31 0.09 0.95 091
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Table 6 The effect of the amount of cooked pulp added on the fermentation characteristics of dough

AR 0 B & % AL
ANm/
(DW%) Hm/mm H/mm T\/min H'm/mm T"\/min Tx/min A/mL A,/mL R/%

0 49.00 £ 0.41" 48.88 +0.31° 88.50 + 0.10° 90.31 +2.00° 66.00 = 3.10° 58.50 +2.00" 999.01 + 10.40° 958.02 +2.00" 95.19 +1.01°

4 4631 £0.22° 46.05 £0.21° 79.50 + 0.30° 90.51 £0.20* 75.00 = 1.00° 54.00 + 1.50° 1027.20 = 6.03° 984.10 +2.36° 95.28 +0.12"

8 40.71 +0.41° 40.71 £0.41° 90.00 £ 0.00° 93.80 + 1.91™ 75.00 +0.50" 40.50 = 0.20° 1077.10 321" 1007.80 + 7.10" 93.05 + 1.20°

12 39.50 +0.30 39.50 +0.30° 90.00 + 0.00° 95.70 +2.10° 72.00 = 1.20" 42.00 + 1.00° 1088.03 + 1.30" 997.04 + 1.03" 91.26 + 0.64"

E: R EEFRARATEASEMHEZR (P<005), TH.

R 7 TEARFNERAEEANTERBXTIEER

Table 7 T, value and relative peak area of cooked dough mixture

ORI E /(DW%) T,,/ms T,,/ms Tyy/ms A /% Anl% Arl%
0 235%0.19° 17.31 £ 0.83" 214.84+10.01° 15.15 +0.23° 79.32+0.16° 1.62+0.15°
4 1.36+0.25° 1537 £0.23" 222.90 +4.93° 16.39 £ 1.04° 79.64 +1.66° 1.42+0.07°
8 0.77 £0.09° 13.78 £ 0.08° 241.11 +6.51° 17.54 +0.24° 81.95+1.03° 1.18 £0.12°
12 0.53 £0.04° 11.87 £0.53° 252.39 +6.15° 19.14 +0.32° 83.67 £0.16° 1.10£0.12°
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Table 8 Effect of cooked pulp addition on quality change of

Cha siu bao before and after steaming

KEARME/(DWY%) B TAE/%

0 8.01+0.11°
4 7.83+0.21°
8 7.81 £0.30°
12 721+0.26
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Fig.1 Comparison of pore structure in Cha siu bao with

different amount of cooked pulp
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Table 9 Pore density and pore surface fraction of Cha siu bao

with different amount of cooked pulp

PRI E/

(DW?%) CD/(cells-cm™) AF/% CD/AF
0 373.12+5.16"  2826+1.09"° 13.20%0.12"
4 332.27+1.88  30.77+0.66° 10.79 =0.20"
8 267.78 £7.96°  35.65+0.71°  7.51%0.11°
12 196.19+6.56"  38.96+2.25"  5.04£0.35
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Table 10 Effect of cooked pulp addition on texture and specific volume of Cha siu bao

A F (DWW %) B /g B MR i e -0 P2 /(mL-g )
0 1079.31+89.98°  0.91+0.00°  0.81+0.01" 837.28 +20.85° 0.40 £0.01° 2.54%0.01°
4 1086.55+35.85"°  0.89+0.00°  0.80+0.01° 900.23 +19.49° 0.38 £0.00° 2.46 £0.03
8 1121.95+22.09°  0.87+0.01°  0.80+0.00" 911.00 +13.77° 0.37+0.01% 2.23+0.07°
12 1160.43+£27.27°  0.86+0.01°  0.79+0.01°  1212.53+58.74°  0.36%0.00° 2.02+0.01°
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Fig.2 Comparison of Internal microstructure of Cha siu bao

with different pulp doses
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