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Quality Characteristics of White Pan Bread Added with Poria cocos Powder

Gil-Man Shin'

Dept. of Food and Cooking Science, Sunchon National University, Chonnam 540-742, Korea

Abstract

In this study, we attempted to assess the efficacy of a method to improve the quality of prepared bread via the addition
of Poria cocos powder to wheat flour at a range of concentrations from 0~5%, The approximate composition for Poria
cocos powder was as follow: moisture 7.67%, crude protein 0.61%, crude fat 0.58%, crude ash 0.32%, and crude fiber
0.30%, when using the flour to which the Poria cocos powder had been added, specific volume, falling number, and dough
yield values all increased with increasing concentrations of added Poria cocos powder. The result of our microscopic
observations revealed a relative scarcity of larger starch granules, and the bread prepared with the Poria cocos powder
evidenced a sparse structure. With regard to the Hunters color value measurements, the L value decreased with increasing
concentrations of Poria cocos powder. but the a and b values evidenced an inverse relationship with the concentration
of adéed powder. The texture, hardness, and adhesiveness characteristics of the bread decreased with increasing con-
centration of added Poria cocos powder. but the gumminess and chewiness of the bread increased. However, we noted
no significant differences in the springiness and cohesiveness characteristics among the experimental groups assessed he-
rein. In the sensory evaluation, the quality of the 2% or 3% Poria cocos powder breads was optimal in terms of its taste

and flavor.
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Table 1. Formulas for white pan breads with Poria co-

cos powder (Unit: g)
Samples”
. TP Control 1% 2% 3% 4% 5%
Ingredients
Wheat flour 1000 990 980 970 960 950

Poria cocos powder 0 10 20 30 40 50

Water 650 650 650 650 650 650
Sugar 50 50 50 S50 56 s0
Butter 50 50 50 50 50 50
Yeast 50 50 50 50 50 50
Salt 200 20 20 20 20 20

Table 2. Analytical condition for texture meter

Classification Condition
Test speed 1.0 mm/sec.
Distance 10 mm
Test time 20 sec.

Load cell 25 kg
Sample height 10 mm

Calibrate probe 20 mm 60° conical probe
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Table 3. Proximate composition of Poria cocos powder (%)
Classification . . ..
By Moisture Crude protein Crude lipid Crude ash Crude fiber

Samples

Poria cocos powder 7.67£0.12 0.620.02 0.58+0.07 0.32+0.01 0.31+0.50
" Refer to the legend in Table 1.
2 MeantSD(#=3). Values with different superscripts within the same row are significantly different at p<0.05.

Table 4. Falling number of the flour batter with Poria cocos powder

Samples"’ Control 1% 2% 3% 4% 5%
Falling number  488.40+0.65' 489.90+1.43° 496.20+1.03 522.40+0.96° 544.00+0.79° 579.50+0.79"

Y Refer to the legend in Table 1.

» Mean=SD(r=3). Values with different superscripts within the same row are significantly different at p<0.05.
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Fig. 1. pH and total titratable of dough with Poria cocos
powder.
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2) R, 24, =o|, v|ZH 4 = FE
215 F Apuko] A, 3l H]
able 6] VERARATE. 2]
o] 5| & 7 T 1~5% 7t Al 413~
404 g B E JER B9 Y AvEe] Sl we} fo
Ao 7kAadlge) Aol B ¢E dAA AYE 3
i BAd o] 7] sk Bt Eell o8 FEgte s
A ukE FE R 3 E Al FellA s Aok e F3
¢} =ol= gizFo| 717} 599 mL, Eo]E 887 cm ¥ B
1~5% A7} Al ¥3& 607~650 mL, ¥°] 8.97~10.23 cm
Ho 2 YepiEd, 88 BT Yrise] F1E4E Ro%
Fol 25 77 Fhdte AEE Evh

¥4 F(ml/g)e thETe] LilmLigE 7P wken, &
2 B 1~5% A7Feld S wl 1.44~1.848 B Ed A7)}

ir
fu)
Y
~d
£
ooy
LS
A
ot
M

N

Table 5. Proximate composition of white pan breads with Poria cocos powder (%)
Samples" Moisture Carbohydrate Crude protein Crude lipid Crude ash
Control 40,15+1.13° 38.31+0.14° 7.65+0.03" 5.13+0.01% 1.58+0.01%

1% 40.93+0.72% 39.58+0.19° 7.27+0.01° 5.09+0.01° 1.53£0.01°
2% 41.60+0.55° 40.910.16° 7.224+0.01° 5.06+0.02° 1.47+0.01°
3% 41.93+0.50° 41.19+0.44° 7.120.01° 5.020.01° 1.430.01°
4% 41.86+047" 41.42+0.50° 7.09+0.05° 5.01£0.04" 1.40+0.01°
5% 41.9540.36° 41.59+0.95° 7.04+£0.01° 5.000.03" 1.34+0,02°

D Refer to the legend in Table 1.

? Mean+SD(n=3). Values with different superscripts within the same row are significantly different at p<0.05.
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Table 6. Volume, weight, height, specific volume and dough yield of white bread prepared with Poria cocos powder

Groups Wheat flour 1% 2% 3% 4% 5%
Weight(g) 417.00+ 3.83° 41325+ 2.50 40850+ 342  407.00x 3.83™ 404.00+ 6.32°  403.50% 4.43°
Volume(mL) 599.50+44.10°  607.00468.77°  656.00£28.98%°  664.00+£25.40°  715.50+19.82%  750.50+37.22°
Height(cm) 8.87+ 047 897+ 0.75% 9.2+ 025° 920+ 042° 970+ 035° 1023+ 0.23°
Specific volume(mL/g) 1.12+ 0.01° 1.44+ 0.05° 1.62+ 0.01° 1.66+ 0.01° 1.77£ 0.01° 1.87+ 0.07°

Yield(%) 107.19+ 0.43°  108.77+ 0.40°

110.38+ 0.02°

110.56+ 0.03° 11114+ 0.03* 11117+ 0.01°

" Refer to the legend in Table 1.

2 MeantSD(n=3). Values with different superscripts within the same row are significantly different at p<0.05.

gluten®] W 7&?5, 2=
£ @A 3 gliadin®] W]
7} Kim (2003)9] &= +2-g %
o] Ztidhe A} fAS AES i&iv}.
0| 107.91%=2 7V wekar, 8% £ 1% H7bel= 108.77,
2%9A%= 11038, 3% 110.56, 4% 111.14, 5%91A%= 111.17%
g yehdlon, B3 B Hrieko] FUMESE s 82
A% ke 43S Bt

3) ZAIA X}aUIﬁ(SEM) EN

B Burg AR 2w dd AHE %‘—A}ﬂx}aﬂulﬁ
(SEM)—% & ahz 27= Fig. 29 VeERIch 27 =
s o] gllen, 73] Yt Ul
A A 25 Bk B Bao) Hrlgke] ot
£ J)3o] #¥A @Est3, 7= HA AA Ho Ao
AL ¢ & UNeH, o3 A vl LS A3 4
(Kim & Kim 2003))8] €% &4& A%<} FAle BES
2e}

E-N

) AIHH|-0|

Alutol MM

] BTE A7 4% crust® crumb =g ST
Z 3= Table 79 YERARITE Crust®] Lk 7ol 3591
2 718 v velhded, B2 BT 1%l e 37.13, 2%
45.53, 3% 46.10, 4% 49.68, 5%= A7151HE wollE 56.98
2 Hrrl oA Jvebdet, B8 2elo] #FAo) 93t
Aoz AzZtEo7i), By BT Hrigo] 7185 44
F7V8tA, A& 7ol f2AQl Aol & KT Crumb«] L3t
2 E2Fo] 63.15% 7P ¥A veldz, B8 E2% 1~5%
A7V} 64.20~71212 oA o2 —0—7]-‘6}9\?\5}. Crust® a
ZHe vzl 15.092 7 Wk, 5% W 1630% 73

R IA-LL,
7 Veht 29 2ue A7l 371848 folsen

.

20,087 ¥1.0k  S0um

0.6nn.

5%

Fig. 2. Scanning electron microghraphs of white pan breads
with Poria cocos powder.
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Table 7. Hunter color value of white pan breads with Poria cocos powder

Groups Control 1% 2% 3% 4% 5%
L 35.9144.63° 37.13+0.29% 45.53+8.94% 46.10£527™"  49.68+3.79° 56.98+2.88"
Crust a 15.09+2.46 15.14+1.70 15.57+5.49 14.71£0.27 11.73+0.79 16.30+0.47
b 27.18+0.14 27.36+1.45 31.0126.31 31.7842.79 32.58+1.21 33.50+2.19
L 63.153.72 64.204.58 64.88+3.12 66.5244.76 68.08+0.14 71.2143.50
Crumb a ~4.90+1.73 -3.97+1.91 -2.96:0.86 -2.69+0.41 ~2.58+3.06 -1.78+0.32
b 9.2140.02° 9.75+1.11% 10.31£0.43"™ 10.66:0.80™ 11.62+1.35% 12.25¢1.51°

D Refer to the legend in Table 1.

? MeantSD (n=3). Values with different superscripts within the same row are significantly different at p<0.05.
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& Z7kske A Btk
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29 W) 7130l 7 FLska 27)
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£ ol3e 87 g—ego} 7}%1:1 e 2T 2o} Bl
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7} Aukel AgoM e o] 7P 7] £480] ¥
3, B3 Artgko] VS E H7) &4 80| FUkee A
o} & BgS YellthLee ar al 2007).
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Fig. 3. Internal appearance and volume of white pan
breads with Poria cocos powder.

12

Baking loss rate{%}

Control 1% 2% 3% 4% 5%

Fig. 4. Baking loss rate of white pan breads with Poria
cocos powder.
D Refer to the legend in Table 1.
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Table 8. Textural properties of white pan breads with Poria cocos powder

Fokrjol REESEE

Samples” Hardness Adhesiveness Springiness Cohesiveness Gumminess Cohesiveness
Control 205.33+17.86 0.11£0.39 0.970.00 0.55+0.03 113.41+16.10° 110.67£15.55°
1% 201.96+23.96" 0.380.30 0.960.20 0.55+0.03 113.05+11.90° 108.78+13.28°
2% 182.10£37.36" 0.37+0.10 0.96:0.01 0.55+0.01 100.43+18.85" 96.93+17.19°
3% 162.24+28.06" 0.48+0.30 0.96+0.01 0.56+0.01 89.22+13.46™ 86.14+12.62®
4% 117.03+35.84" 0.58+0.25 0.96:0.01 0.55+0.01 66.26+18.06™ 64.12+17.02%
5% 106.40£17.96° 0.77+0.22 0.96+0.01 0.57+0.01 60.64+ 5.28° 58.69+ 4.56°

D Refer to the legend in Table 1.

? Meant+SD(n=3). Values with different superscripts within the same row are significantly different at p<0.05.

Table 9. Results on the sensory evaluations of white pan breads with Poria cocos powder

Samples” Color Flavor Test sample Texture Overall preference
Control 4.13+0.01° 4.07+0.01° 4.1240.01° 4.03+0.02° 4.23+0.01"
1% 4.57+0.01° 4.13£0.01° 4.630.01° 4.50+0.01° 4.33£0.02°
2% 4.07£0.01° 4.4240.02° 4.95+£0.02° 4.70+0.01% 4.77+0.01°
3% 433£0.01° 4.67+0.01° 4.9240.01° 5.75+0.01° 4.930.01°
4% 4.1940.01° 4,730.01° 4.9740.01° 4.86+0.01° 4.55+0,03¢
5% 4.200,03° 4.39+0.01° 4.94+0.01° 4.82+0.01° 4.60:0.01°
" Refer to the legend in Table 1.
2 Mean£SD(1#=3). Values with different superscripts within the same row are significantly different at p<0.05.
“d(adhesiveness)< tiEwo] 0.112 718 wgton, B & AAAQ 715ee dzTe] 7Hg WAl veiston, £
= 1% H7kro] 038, 5% H7kre] 0778 YEl e, 53 B Jrgo] SUMESE SU1EI9 L 3% HUF Al M =
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