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Effect of White Kidney Bean Powder on Quality
Characteristics of Dough and Biscuits
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(College of Food and Bioengineeri, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: To investigate the effects of white kidney bean flour on the quality characteristics of dough and biscuits, white
kidney bean flour (0~50%) was added to low-gluten flour, and the physicochemical properties, gelatinizing properties,
rheological properties of dough, as well as the texture characteristics, moisture distribution, secondary structure of protein,
disulfide bond content, and quality characteristics of biscuits of the composite flours at different ratios were examined. The
results showed that with the increase in addition of white kidney bean flour, the water-holding capacity of the composite
flour significantly improved (P<0.05), while the oil-holding capacity decreased. The retrogradation value decreased from
1585 cP to 1084 cP, effectively inhibiting starch retrogradation. Additionally, the addition of white kidney bean flour
increased the storage modulus (G') and loss modulus (G") of the dough and reduced the content of free water in the biscuits.
When the addition of white kidney bean flour was 30%, the hardness and chewiness of the biscuits were 3311.17 g and
94.54 g, respectively, which were higher than those of the control group (0%). At this addition level, the a-helix content of
the biscuits increased to 28.04%, and the micromechanism was similar to that of the control group. At this addition level,
biscuits were characterized by uniform color, high acceptability, and prominent bean flavor, achieving the highest sensory
score. In summary, the quality of biscuits was optimal when the addition of white kidney bean flour was 30%. This study
provides a basis for further development and utilization of white kidney bean flour in the field of baked products.
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Table 1 Sensory scoring criteria and details for white kidney
bean soda cookies
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Table 2  Effect of the addition amount of white kidney bean powder on the gelatinization characteristics of the compound powder

2 SRR (%) W ZE (cP) Hf#AE (cP) TR FE (cP) [l A={H (cP) AR (cP) WL (°C)
0 2966.50+31.50° 1395.00:£58.00° 1571.50+26.50° 1585.00£79.00° 3156.50+52.50° 66.000.03¢
10 2860.00+17.00° 1327.5040.50® 1532.50+17.50° 1453.50+20.50° 2986.00+3.00° 66.940.08°
20 2648.00+34.00° 1251.50+14.50° 1396.50+19.50° 1369.50+11.50% 2766.00+£31.00° 68.00+£1.23™
30 2432.00+35.00¢ 1081.50+3.50° 1350.50+31.50% 1275.00+9.00% 2625.50+£40.50¢ 69.70+0.43%
40 2296.50+10.50¢ 995.00+9.00° 1301.50+19.50% 1211.00+2.00¢ 2512.50+17.50° 70.70+0.20°
50 2148.00+27.00" 883.00+33.00¢ 1265.00+6.00¢ 1084.50+14.50¢ 2349.50+20.50" 71.00+0.40°
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Fig.2 Rheological characteristics of different proportions of
white kidney bean-low-tendon mixed dough
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Table 3  Effect of white kidney bean powder on the structural
characteristics of biscuits

MZEEMEINE (%)  #EE(g) PHIBE(g)  mEM ARG
0 3168.31£13.14° 33.95+2.22° 0.54+0.03° 0.89+0.00°
10 3197.72+45.09° 43.96+3.42° 0.57+0.04* 0.73+0.02°
20 3253.15420.03% 75.26+0.02¢ 0.5620.00" 0.79+0.00°
30 3311.17+20.45° 94.59+1.13° 0.75+0.03" 0.80:+0.02°
40 3072.25+11.07° 130.53%6.69° 0.70£0.08™ 0.81:£0.02°
50 2697.41+21.76% 151.85+6.08" 0.80+0.01° 0.87+0.00°

TE: RISIARR/NG TR 2 5 3% (P<0.05)
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Fig.3 Water transverse relaxation time T, inversion diagram of
white kidney bean crackers
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Table 4 Effect of white kidney bean powder on the water relaxation time T, and the corresponding peak area

. SR W THT AR,
F2 R (%)
T,,(ms) Ty, (ms) T,;(ms) A, (%) A, (%) A, (%)
0 0.34+0.09° 3.02+1.43° 77.82+12.18° 5.72+4.16* 1.73+0.38" 92.55+4.41*
10 0.24+0.05° 9.42+1.85° 78.98+0.00* 5.71£1.78* 1.71£0.16® 92.59+1.48*
20 0.52+0.04° 8.03+3.81% 87.82+12.18° 7.86+0.41* 1.77+0.52¢ 90.37+1.93*
30 0.25+0.01° 4.04+0.00* 85.65+0.00° 8.68+1.58" 1.85+0.07° 89.47+2.02°
40 0.20+0.01° 4.22+2.71% 86.98+0.00° 9.85+1.01° 1.90+0.15% 88.25+1.19°
50 0.20+0.01° 2.29+1.08° 81.31+5.66" 8.38+2.00" 1.954+0.06" 89.67+1.94°

T A RNG PR 7R 28 5 .25 (P<0.05)
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Table 5 Effect of added amount of white kidney bean powder
on biscuit protein secondary structure

@E;mf;j’}) cHIER)  pITE%)  BEE(%) AU (%)
0 20.3240.01° 31.56+0.01% 32.66+0.03"  15.48+0.01%
10 22.61+0.00° 30.83+0.00 19.80£0.00*  26.75+0.00°
20 27.30+£0.00° 35.47+0.00° 21.67+0.00*  15.57+0.00
30 28.04£0.00° 37.10+£0.01° 18.57+0.01°  16.29+0.01°
40 27.7540.01° 33.09+0.01> 24.78+0.00°  14.38+0.01¢
50 27.19£0.00° 35.57+0.02° 21.94£0.01%  15.32+0.01°

TE: RS RNG FhERoR 22 57 .25 (P<0.05)

2.7 BEEMAMEsH T ZmE S 20950

N [F) A 25 R S I X PR A S R
M AN S TN BEAE 25 O S s n B N, i
TrEEIETHEERIN B . MAZEEREinE
S 30% B, AR B 2 R T E 4 (P<0.05)
AT BB A SRy P25 SR T R P A R, IS A
o] TR A7 DX 245 1) SR A 55 38 IR AT BB, AR E D rp —
TR AOTE AR, 86 R R4S 2 B ARt . (H 250
B A B, 51 AT 2288 P R 25 B0 T R 1]
FAAE EAE FHYR S5, f58 i S S RAEAIR, SR80 A X 2%
AR, XL ERARRE TR TR AR R IR 0T

120
a
100 | ] a
® ]
E 80+
2 60t ¢
] d cd
ﬁ 40}
20t
0 1 1 1 1 1 1
0 10 20 30 40 50
25 SRR (%)

&5 AR 2 OB e T i i
Fig.5 Effect of different amounts of white kidney bean powder
on disulfide bond content in biscuits

28 BEEMRMEX TR
ZEHI R B AN ] LU 1 2 5/ N A2 S T T A

R A IRTOR T RITROEE I s 6 s, 1Bl 6A1,

&l 6B 1 A Sy Xef FEZH i) T A T A7 DX 265 235 A 3 Ry 3808
L, TEMIRE OB A0, D N4, FLIRYY
5o MHAZETH<30%(E 6A4. B 6B4)I}, S5%THR
A EE, BEZE IS AN, AT RAXEE S4B B9
N GEAG TR T A AR NS, pERORL S A BT
SR ARE, PTRE R A A B R
B, 3 i Y 2 SO SR & He s TR i B AR

SEPER Y ZE TR (530%) )5, PE T NSRS LI AS
K, TSR T A R e A b 2 e AR T AR,
T AT P 5 A AR ST A e SO, (S AR BB e
[1a il A S E S S R Ny 14 OB N T i E s W e
iR, PRI A 25 S I SRR, AR S e O, B R
TEMAEE R, SRS IR P AU KRR S AR iR
H, AT B AS s o BE T T ] A SO e f e s, 5 1
RYET TPA PEFARST .

10% 20% 30% 40% 50%
SESATE ix/) 1
Ko AR HIA=Z-/NERmAE (A1~A6) | PiT14H
HLEE P (B1~B6) S BTS2 4 141
Fig.6 Different proportions of white kidney bean-wheat mixed

dough drawing (A1~A6), scanning electron microscope drawing
of biscuits (B1~B6) and physical drawing of biscuits
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Table 6 Color difference analysis of different added amounts
of white kidney bean soda cookies

M2 AN (%) L a b
0 58.25+0.24° 10.21£1.51°  37.86+2.83"
10 52.68+0.11° 12.36£0.25"  38.31x1.00°
20 50.25£0.23°  12.52+0.33®  38.72+1.34"
30 48.77+0.24¢ 13.93+1.86"  38.92+1.82°
40 48.56£0.025¢  15.63£0.17°  39.68+0.30°
50 45.14+0.44° 16.06£0.03*  40.95+0.14"

H: FFIANRING FREFR7R 22 5 125 (P<0.05) 5
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Fig.7 Effect of the amount of white kidney bean powder on the
senses of biscuits
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