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Studies on Rheological Properties of Weak Flour Containing Mulberry Powder
Park, Hayag Mi - Kang, Kun Og - Lee, Hyun Joo

Dep. of Nutrition and Culinary Science, Hankyong National University, Anseong, Korea

ABSTRACT

This study was conducted to investigate the rheological properties of mulberry powder on
the weak flour using color, Rapid Visco Amalyzer(RVA), farinogram, alveogram. The
lightness(L value) and yellowness(b value) decreased and the redness(a value) increased with
increment of mulberry powder content. On the RVA data, the weak flour with 1% of mulberry
powder showed the highest initial pasting temperature and peak viscosity, while the addition
of mulberry powder reduced final viscosity. On the farinogram data, the consistency of the
flour containing mulberry powder was decreased with increments of mulberry powder. This
meant that mulberry powder could weaken the batter. Water absorption of the samples with
mulberry powder was decreased more than the control. The development time of flour with
mulberry powder was also decreased more than control, but the differences were not
significant. The stability of the flour with adding mulberry powder was decreased. The Pmax
value of the flour was decreased significantly by adding mulberry powder. Extensibility and
swelling index were both increased, but there were no significant differences.
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Table 1. Color value of the weak flour with different
quantity of the mulberry powder

Color values

Samples

L a b
Control 94.39+0.1°"  -0.76+0.1°  8.36+0.2°
1% 92.39+0.3°  -0.65+0.1°  6.62+0.5°
3% 89.94+0.6°  -0.15¢0.1°  5.37+0.0°
5% 87.5240.6°  037x0.0°  4.51+0.0°
F-value 143.25™ 188.01°" 109.42""

Y Values are MeantSD, n=3

“0 Means with the same letter in column are not

significantly different by Duncan’s multiple range
test (***p<0.001)
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60.58+0.9001 H|3}d QTjEL 2, 4, 6, 8, 10% 3
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Fig. 1. Rapid Visco Analyser (RVA) pasting curves
of the weak flour with different quantity of

the mulberry powder
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Table 2. RVA data of the weak flour with different quantity of mulberry powder

Initial pasting . . Holding Break Final Set
Peak viscosity . .

Samples temp strength down viscosity back

(T) RVU Time(min) RVU RVU RVU RVU
Control  83.9+0.1<Y  270.1x0.1°  6.24+0.00°  172.240.8°  98.5+0.7a 309.1+1.0a  137.0+1.8a
1% 94.9+0.0°  2724+1.9°  624£0.00°  1762+04"  96.4+1.5ab 312.5¢1.2a  136.1£0.8ab
3% 85.65+0.11°  246.3+1.5° 6.13:0.00°  151.1+1.8°  953+03bc  282.246.1b  13.21+4.3ab
5% 84.80+1.11  2342+0.9°  6.10+0.00°  141.2+1.2° 93.3+0.2¢ 271.143.0c  130.2+1.8b

F-value 182.44™" 396.29™ 591" 43427 11.40% 63.49%%* 4.48%

Y Values are Mean+SD, n=3

™ Means with the same letter in column are not significantly different by Duncan’s range test (¥p<0.05, **p<0.01,

*x%p<0.001)



53} A== (Initial pasting temp)= THZT7}
83.9£0.1C oo QUELS |1, 3, 5%EE H
743k N85S ZHZF 94.9+0.0, 85.65+0.1, 84.8+1.
ICE 1% H7HlA 53 A= M =
A VeI 3%, 5% HA7FTolAE Aaste] H
7 el 5980 ZHo](p<0.001)E E AT Lee
5(2000) UIFR] F HE9 vES st
EFES T, olF A3y 3 548 vhE
] Yelts AREALS =A% 2 334 e
=& UAZ v g AR o] word
T AT} Bold 2 Agy oE Z

= Ryt HuAEE QE2T77F 270.1+0.1
RVU ©°|x Ui T 1%E Hr/Islge e
2724419 RVUZ 713 =9kom o] & 3 5942
A7}ego] Bopd SR 246.3+1.59F 234.2+0.9 RVU
2 fojxo g 74319 thp<0.001). Shin?} Hwang
(2001)2 AAo] BLe 1% o) FHUlstg e ul
53} MARETL FobAH, A o] B ARk
o] BoldFE HUHEI} HolAe= AAE B

o oleh B 4Y QTR Hrlwre] BeSE

A

SCIPIRE Myl 2oigo] RMEH S4 55

9] break down dF2 98.5+0.7¢]1 LOEY H
7}eFo] Z7}4E break down S 7HASIITH
(p< 0.05). AFHAEE 1% HA7/HTE 3125£12F

Z2TokE Apolg HolA| FUARE v 3,
5% HA7FFAAME 247k 282.246.1, 271.1£3.0 RVU
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[e]
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Table 3. Farinogram parameters of the weak flour with different quantity of mulberry powder
Farinogram parameters
Samples  Consistency Watef Deve.lopment Stability Time .Tolerance Faﬁnograph
(FU) absorption tlrr.le (emin) breakdown  index (MTI) quality
(%) (min) (sec) (FU) number
Control ~ 497.1£3.5*Y  50.5+0.1° 1.7£0.0° 6.4+0.1° 33.7+0.7° 30824184  51.1+5.7°
1% 494242 8" 50.4+0.1° 1.5£0.1° 4.6+0.2° 53.143.5° 168.8+0.0° 28.30.0°
3% 476.6£8.5"  50.0+0.2° 1.60.0° 4.7+0.8° 522414 281.5+134° 472485
5% 453.442.1°  49.4+0.1° 1.6£0.1° 5.1£0.1° 463457 325.3+12.0° 54.145.7"
F-value 34.107 33.227 447 6.92" 14.77 60.04"" 8.04"

Y Values are Mean£SD, n=3

*® Means with the same letter in column are not significantly different by Duncan’s range test (*p<0.05, **p<0.01,

#%p<0,001)
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Fig. 2. Farinogram profiles of the weak flour with
different quantity of mulberry powder
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Table 4. Alveogram parameters of the weak flour with different quantity of the mulberry powder

Samples Overpressure Extensibility Swelling index Defonnatiog energy
P (mm) L (mm) G (mm) W (107x])
Control 97.5+0.7*" 63.5+4.9" 17.8+0.7" 185.5+14.8"
1% 81.0+0.0° 71.0+15.6" 18.6+3.6" 153.542.1%
3% 82.50.7° 73.048.5" 19.1£1.1° 145.045.7°
5% 83.00.0 82.0+9.9" 19.6+6.5" 129.5+19.1°
F-value 476.00" 1.06 0.08 7.17°

Y Values are MeantSD. n=3

*® Means with the sa,e letter in column are not significantly different by Duncan’s range test (*p<0.05, ***p<0.001)
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Fig. 3. Alveograms profiles of the weak flour with
different quantity of the mulberry powder
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