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Effects of Pine Pollen Powder on the Quality of
White Bread Prepared with Korean Domestic Wheat Flour

Hei Sook Lee, Jeong Ro Park' and Soon Sil Chun

Dept. of Food and Nutrition, Sunchon National University, Sunchon 540-742, Korea

Abstract

Baking properties of Korean domestic wheat flour supplemented with pine pollen powder were
investigated. Farinographic characteristics showed that the addition of pine pollen increased water
absorption without any changes in dough development time and stability of dough in comparison with
control. A higher gelatinization temperature and a lower maximum viscosity of dough on amylogram were
observed with pine pollen powder addition. The addition of pine pollen powder showed decrease in redness
and increases in lightness and yellowness of bread crumb. A significant increase in bread volume was
observed as the pine pollen powder added more. Springiness, cohesiveness and resilience of bread were
increased by pine pollen powder. Sensory evaluation of bread showed that the addition of pine pollen
powder, especially at the level of 1%, enhanced color, mouth feeling, break and appearance without
significant reduction of overall acceptability.
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Table 1. Formula for white bread

Ingredients”’ Content (%) Weight(g)
Flour 100 1000
Yeast 3 30
Yeast food 0.1 1
Sugar 5 50
Salt 2 20
Butter 4 40
Water 65 650

VAl ingredients percentage based on wheat flour.
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Table 2. Proximate composition of domestic

wheat flour and pine pollen powder (%)
E It
S ?m Moisture Protein Ash
Components ™.
Control 12.79+015" 10961008 0.42+0.02
Pine pollen 8224010 17494005 262006
powder

"Means+S.D.(n=3).

Control : domestic wheat flour.
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Table 3. Farinographic characteristics of dough added with different levels of pine pollen powder

Water Development Stability Weakness Valorimeter
Components ) . . .
absorption(%) time(min) (min) (B. U.) value(v.v)
Control 579 52 8.3 50 59
Pine pollen A 58.7 2.1 7.7 75 48
powder (%) B 59.7 2.7 6.8 80 50
C 60.8 3.0 6.4 95 49

domestic wheat flour 100%

A ! domestic wheat flour + 1% pine pollen powder

Control :

B : domestic wheat flour + 2% pine pollen powder
C : domestic wheat flour + 3% pine pollen powder

Table 4. Extensographic characteristics of dough added with different levels of pine pollen powder

Components Extension Resistance to RM” (B.U) Area under

(mm) extension(B.U.) o curve(cm®)
Control 158 205 305 68
Pine pollen A 161 215 315 71
powder (%) B 169 175 285 69
C 170 185 250 66

Y RM =resistance to extension of maximum.
Control ! domestic wheat flour 100%
A . domestic wheat flour + 1% pine pollen powder
B : domestic wheat flour + 2% pine pollen powder
C : domestic wheat flour + 3% pine pollen powder
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Table 5. Amylogram characteristics of compo-
site flour added with different levels of pine
pollen powder

G.TY M T? M V?
(‘C) (‘c) (B.U.)

Control 555 89.5 1140

Components

Pine pollen A 56.5 90.0 1095
powder (%) B 56.0 90.0 1060
C 57.0 90.0 1040

! Gelatinization temperature(C).

? Temperature at maximum viscosity('C).

¥ Maximum viscosity(B.U.).

Control : domestic wheat flour 100%

A : domestic wheat flour + 1% pine pollen powder
B : domestic wheat flour + 2% pine pollen powder
C : domestic wheat flour + 3% pine pollen powder
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Table 6. Color of white bread crumb added with different levels of pine pollen powder

Components L a b
Control 67.61+0.12 —2.37+0,02° 9.38+0,03
Pine pollen A 67.05+0.01° -244+002° 10.44+001¢
powder (%) B 69.68+0.01° ~247+0,03° 13.86+0.03°
C 67.96+0,03" -2.68+0.03° 14.03£0.01°

Y Means+SD.(n=3). Means in a row sharing a common superscript letter(s) are not significantly different(P>0.05).

L value : lightness(White +100 « 0 black)
a value : redness(red +100 < -80 green)

b value ' yellowness(yellow +70 « -80 blue)

Control : domestic wheat flour 100%

A . domestic wheat flour + 1% pine pollen powder
B : domestic wheat flour + 2% pine pollen powder
C : domestic wheat flour + 3% pine pollen powder

[ — =]
3. Alwol M= 2

1) 4=

Table 62 4"¢] crumb 4 =& vehd ZRolth L
U MBI RIAQNE Aol VeI S H, agt
< F8H7ECl Bold s F stk bt con-
trol Bt} $37HF H7hgo] S7HE5E 52 e U

ERA At

FHERL2 FAXNEY 2 FH 5% 20, Table 7
o Yehlisich 48 A3 $3t Arkie) dxgEg
FH7F ZA Jesten, $317H 3% Arhael Ky
7} 7H¢ 2A JEbst

RRED MG AN E 22 uls) $3l7}

Table 7. Volume of white bread added with
different levels of buckwheat flour

Components Volume(cm®)
Control 1695+48%
Pine pollen A 1910+72°
powder{%) B 2130165
C 2163 +45°

Y Means+S.D.(n=3). Means in a row sharing a common
superscript letter(s) are not significantly different(P >0.05).
*P<0.01.

Control : domestic wheat flour 100%

A : domestic wheat flour + 1% pine pollen powder

B : domestic wheat flour + 2% pine pollen powder

C : domestic wheat flour + 3% pine pollen powder

Control 1% 2% 3%

Fig. 1. Photograph of the white bread added
with pine pollen powder
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Table 8. Difference of textural characteristics in white bread added with different levels of pine

pollen powder

Pine pollen powder (%)

Control A B C
Springiness 0.9320,01°" 0.95+0.01* 0.95+0.01° 0.9440.01™
Cohesiveness 0.5440,03" 0.54+0.02° 056+0.01%° 0570.02°
Gumminess 436+1.15° 5274154 5434248 4874103
Chewiness 4074108 4994147 5.16+2.38° 4564097
Resilience 0.37+0.03° 0.38+0.02*° 0.39+0.01° 0414002
Hardness 8.16+2.36" 9.65+2.70° 9,67 +4.36° 8.51+1.89°
Fracturability 936+1.11° 8.30+4.10° 10.10+1.84° 10.28+1.25°
Adhesiveness 3.37+337 5574396 6.25+3.90° 2.97+2.06*

Y Means+S.D.(n=5). Means in a row sharing a common superscript letter(s) are not significantly different (P>>0.05).

Control : domestic wheat flour 100%

A ! domestic wheat flour + 1% pine pollen powder

B : domestic wheat flour + 2% pine pollen powder

C : domestic wheat flour + 3% pine pollen powder

Table 9. Sensory evaluation of white bread added with different levels of pine pollen powder

Pine pollen powder(%)

Control A B C
Grain formation 37+082%" 3.3+0.82° 3.6%0.70° 3.8+0.79°
Springiness 41+032 40+047% 40+047° 38+0.63
Pore 4.1%032° 3.8+042° 34%0.70° 30+082°
Color 41+032° 424042 3.7+048° 3.0%0.82°
Mouth feeling 3.8+0.42° 39+057% 36+052° 35+053"
Break 331048 34+052° 3.6+0.70° 33067
Appearance 39+0.74° 4.0+047 3.8+042° 3.3+0.82°
Hardness 411057 40+067% 39+057% 3.9+057°
Chewiness 4.0+047° 394057 39+057% 3.6+0.70%
Moistness 39+057° 384063 37+048 3.6+052*
Flavor 3.8+063" 35+053 3.6+052* 314074
Overall acceptability 40+047° 3.8+063 34+052° 29+0.88

Y Means+SD.(n=10). Means in a row sharing a common superscript letter(s) are not significantly different (P>>0.05).

Control : domestic wheat flour 100%

A domestic wheat flour + 1% pine pollen powder
B : domestic wheat flour + 2% pine pollen powder

C : domestic wheat flour + 3% pine pollen powder
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