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Abstract: In this study, to mitigate quality deterioration in pre-fermented frozen red bean Baozi dough (PF-FRBBD) during
freeze-thaw cycles, water-soluble yeast f-D-glucan (WSYG) was employed as an additive to investigate the effects of
varying WSYG concentrations on gas production capacity, viable yeast count, moisture distribution, microstructure, and
thermal properties of PF-FRBBD subjected to freeze-thaw cycles. Results revealed that, compared with non-frozen-thawed
samples, PF-FRBBD subjected to 6 freeze-thaw cycles exhibited a 36.6% reduction in total gas production within 120 min
and a 96.3% decrease in viable yeast count. Concomitantly, the water loss rate and water activity increased significantly

(P<0.05), while the proportion of strongly bound water decreased, resulting in a rough and porous microstructure. After 6
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freeze-thaw cycles, compared to the untreated samples, the PF-FRBBD supplemented with 0.5% WSYG showed a 17.2%

increase in total gas production and a 66.7% increase in viable yeast count, with significant reductions in water loss rate and

water activity (P<0.05), while maintaining an intact gluten network. In the 0.5% WSYG group, the specific volume and

sensory score of steamed Baozi were determined as 1.67+0.02 mL/g and 63.5+1.6 points, respectively, reflecting a rise of

9.9% and 29.3% from untreated samples. The research findings affirm that water-soluble yeast f-D-glucan can effectively

improve the quality of pre-fermented frozen red bean Baozi dough during freeze-thaw cycles, with the optimal addition

level identified as 0.5%.

Key words: water-soluble yeast pS-D-glucan; pre-fermented frozen red bean Baozi dough; freeze-thaw cycles;
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_g SKIPIO Hi 74 PR A KS-960 PUkRRh 2845
PRI E LR G ) A BRZSF]; IB1-10F AR

AR Bl SR 4G IR E]; MD-25W568
B FMIEARAERE  SEMIEE A B2 F]; Risograph
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HEAA TR,
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Table 1 Criteria for sensory evaluation of Baozi
i (RN PP (43)
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R IR 3~0

[ 400 385 HLAE S0 it 20~16

Wk AR | AEBUEE 15~12
- AR AESOR T 11~8
B 7~0

TP AR 20~16

WAL TR T 15~12

o PP FERE— i 11~8
it 2% 7~0

LA 20~16

LB NS 15~12
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SAHAAR I SAL 7~0

AR A 20~16
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- AT B 1 — I 11~8
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Gaikwad 28 [ J7 2 IR FEAE IS 2R, #E S R R IS, R
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2 WSYG F&E N 0.5% i, Ie (M2 FARY 51.5+
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Sy aers, FLAE BT b T N2 A 45y U B Vo0 i 35 e
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BWHAR, SR BEER A B 6 RIS, 25 4L T Lk
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WY WSYG W i 3 2 fifaX — 45 748, Horb Rl
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Fig.1

Effects of WSYG on dough blowing characteristics
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—= KB 2 WSYG %t PF-FRBBD 7=/ kit A5
a 100 —— 0.2% WSYG % ! PR
90 I 0.5% WSYG Table 2 Effect of WSYG on gas production of PF-FRBBD
o + 1% WSYG
N i - —+ 2% WSYG S L
=~ = - 774t (mL)
& 70 3 A3
El? 60 N\ < 30 min 60 min 90 min 120 min
Pt
e FO KB 33.0540.54" 7224+1.28" 114.27+2.97° 156.16+1.40°
1?‘:; 40 FO 0.2% WSYG 33.05+0.83" 75.40+038" 120.06+0.82° 166.16+2.29
{m{] ;g I FO 0.5% WSYG 34.43£0.20° 76.69+1.28 120.98+0.95*% 167.58+2.77°%
ok FO_1.0% WSYG 34.3120.62 76.22+0.38% 123.59+1.51 169.38+2.00°"
0 e FO_2.0% WSYG 34.2041.03*% 75.62+0.58" 122.94+1.98*" 165.30+1.80°
AMURFO F1 F2 F 32 F4 F5 F6 F7 F6 KB 11.86+0.41€ 40.631.25C 72.23+1.40°  98.94+1.93
AR F6 0.2% WSYG 12.07+0.79° 40.0940.56° 76.3540.97° 107.49+1.74°
b s K wsvG F6 0.5% WSYG 13.30£0.30° 43.81£0.90° 84.06+1.17% 116.00+3.73
5r —— 0.2%
0.5% WSYG F6_1.0% WSYG 13.6940.72°% 44.77+0.53" 85.96+131% 118.76+2.46"
S0l AR HARS F6 2.0% WSYG 14.6040.48" 4457+0.78" 85.60+1.50" 117.04+1.42*
. . _
) — T AR AR EEARERZE R, RIS R RS P REOR R R R
E 15F T, RIAWSYGHS 4 [H] 22 57 8.3 (P<0.05); %37
S . . - . .
Siof SR 23 6 YRBIRFRS, 120 min 75 FI4LE
0s PR GE F K 36.6%, 1 98.94+1.93 mL,
AN 0.5%~2% B9 WSYG B E2H, 120 min 7~

ﬂiﬁ{fEFO Fll F2 F3 F4 FIS FI6 FI7
NGIL G
K2 BURERS VR SR E TP BA o S LA
Fig.2 Sensory profile evaluation and specific volume
of PF-FRBB
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i H e o Ry e, B AR B AR T, BEm T
™ i Bt
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[F] WSYG #s I %) T A PR V8 R 5 V06 A 20 14 o o
F2
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VR R b i = SRR WA BT M.
22 ATHL FERGERCIRAS T, BE WSYG B9
¥, PF-FRBBD =SB RIS, 525 A4
A b, AHE) & BB A PF-FRBBD Y r= <18 .35 |
F+(P<0.05), B0 1% WSYG i5f, 120 min P§ PF-
FRBBD 14 7= < & ly 169.38+2.00 mL, T 25 AL N
156.16=1.40 mL, iX3RHH, iEE N WSYG Al A AL
#F+ PF-FRBBD 5= PEfE. X &b T BN p-4
T SR KM i L SR A SRR, AT
VKT B i B AN A L5453, B v 1 R a2
HH A R RAT 05 52, JE T $E 7% PF-FRBBD fif R ) 19 7=

A IR 17.2%~20.0%(P<0.05), 3X #2 B
W WSYG T 4 i Tl A& B2 TR 2 VDA A 50 1) R
otk

2.3.2 WA EHEEYI AR PR & 3
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PEL: G B A, TS S A8 WSY G Rl S 28 e s fls
T A T R TE T . FERIRRLET, BEE WSYG R
SN RGN, B B RO TS L 0.5%~1% WSYG
ZH 35 5 T AW ZH (P<0.05) , 3X & i T B R
1 WSYG R K AR B, [R]85 e d - 1 A 2 1
P2 RS T, Y/ KA T BE A RS 45450 7 o AETR
Rl 6 WJE, 25 A BERIE BEEUN 2.41x107 cfu/g 35
BEAIR 2 0.89x10° cfu/g, FEIFIA 96.3%, MiHN N 0.5%
WSYG () PF-FRBBD ' lEHS: 16 B 508 A 4l 25
T 66.7%, 53] 1.48x10° cfu/g, HZ 4 WSYG R
IR RGN ZE 2% B, PF-FRBBD H 18253 7% B 50K+
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Fig.3 Effect of WSYG on Viable yeast cell count
in PF-FRBBD
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Table 3 Effects of WSYG on water loss rate, water activity, and moisture distribution in PF-FRBBD
20 FIKH (%) IR Ay (%) Ay (%) Ay (%)
FO_KB 3.93+0.44°8 0.91+0.02" 22.10+0.40° 76.27+1.15" 1.07+0.02*
F0_0.2% WSYG 4.10+£0.39* 0.88+0.01% 22.29+0.26"C 76.12+1.63* 0.75+0.00¢
F0_0.5% WSYG 3.55+0.21° 0.85+0.01¢ 22.75+0.17*® 75.15+1.80" 0.84+0.01%
FO_1.0% WSYG 3.55+0.16" 0.83+0.01¢ 23.2240.44" 75.45+£0.92* 0.76+0.01¢
F0_2.0% WSYG 3.54+0.26" 0.80+0.017 23.01+0.45" 75.72+0.50" 0.71+0.017
F6_KB 13.18+0.274 0.94+0.03" 20.08+0.36" 78.59+1.38" 1.33+0.04*
F6_0.2% WSYG 10.77+0.62° 0.91+0.01® 20.23+0.28° 77.65+1.66" 1.22+0.01°
F6_0.5% WSYG 9.80+0.44¢ 0.89:0.00% 21.04+0.19% 76.88+1.914" 1.13+0.01¢
F6_1.0% WSYG 8.35+0.19° 0.85+0.01¢ 21.04+0.41* 75.09+0.94" 1.15+0.04¢
F6_2.0% WSYG 8.44£0.36° 0.810.01° 20.50+0.4148 76.70+0.52°8 1.25+0.01°
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Fig.4 Effect of WSYG on PF-FRBBD microstructure (1000x)
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