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Abstract

This study investigated the effect of ginseng products on the baking properties of white breads. Flour was substituted
by ginseng products (ginseng at levels 2, 4, 6, and 8%, all w/w, of flour levels). Both ginseng powder (GP) and
red ginseng powder (RGP) were used. Similady, red ginseng extract (RGE) was substituted at levels of 1, 2, 3, and
4% (all w/w) of flour. The physical properties of each dough were assessed using farinograms, extensograms, and
amylograms. Water absorption increased as the proportions of ginseng products rose. The dough surface areas and
RE (resistance/extensibility) values decreased, as did peak viscosities, as the proportions of ginseng products increased.
The pH values during fermentation decreased as the proportions of ginseng products increased. The fermentation power
of dough with GP was lower than that of control, and higher than that of dough with RGP or RGE, but the addition
of ginseng products beyond certain levels weakened the gas retention power. The specific loaf volumes of breads with
2% GP were the highest at 5.41 ml/g. In breads with RGE, the specificloaf volume increased from 5.52 ml/g to
5.82 mL/g as RGE levels rose from 0% to 4% Hardness increased with rising GP and RGP levels in breads with
GP and RGP, but decreased with RGE levels in breads with RGE. The moisture contents of breads during storage
tended to be higher than control in breads with ginseng products. Lightness increased with addition of GP and decreased
upon addition of RGP or RGE, while redness and yellowness increased after addition of any ginseng product. In sersory
evaluation tests, the sensory scores for texture, color; mouth feel, and overall acceptability, were high, when any ginseng
product (GP, RGP or RGE) was present at 2%. Of these breads, the bread with 2% RGE attained the highest sensory
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Table 1. Baking formula based on wheat flour weight.
(unit : Baker’s %)

, 1 G RGP RGE’
Ingredients  Control”
C DABCDABTZ CD
Wheat Flowr 100 98 96 94 92 98 % % %2 9 B 9 %
Ginseng
povider 0 2 4 6 8 2 4 6 8 1 2 3 4
Water £ € 6 6 6 6 6 6 6 60 6 6 6

Compressed 3 3 3 3 3 3 3 3 3 3 3 3 3
yeast

Salt 15 15 15 15 15 15 15 15 15 15 15 15 1S
Sugar 6 6 6 6 6 6 6 6 6 6 6 6 6
Milksoid 4 3 3 3 3 3 3 3 3 3 3 3 3
non fat

Margarine4444444444444

DControl : wheat flour 100%.

%Gp A~GP D + wheat flowr with 2, 4, 6, 8% ginseng powder.
RGP A~RGP D : wheat flour with 2, 4, 6, 8% red ginseng powder.
RGE A~RCE D : wheat flowr with 1, 2, 3, 4% red ginseng extract,
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Table 2. Operating condition of texture measurement in white
breads added with ginseng products

Ttem Condition
Setting mode Measure Force in compression
Option Distance format strain
Strain 40 %
Pre test speed 3 mmysec
Test speed 1 mmysec
Post test speed 5 mmysec
Probe Type 25 mm diameter cylinder(P/45)
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Table 3. Effects of various ginseng products on farinogram
properties of doughs

Developme  Dough - . Water
Sample nt tive  sabiliy El(ag‘l‘f‘)‘y W(?g%‘fs CHTITELT orption
(min) (mmin) o o (%)
Control” 30 20 120 3% 61 612
, B 80 123 120 9% 70 700
GP
D 53 57 135 165 54 710
, B 80 149 110 i) 7 69.4
RGP’
D 10 107 100 9% 7 76
, B 75 170 110 55 76 6.7
RGE'
80 136 105 65 67 650

PControl: wheat flour 100%.

9GP B : 4% ginseng powder, GP D : 89 ginseng powder.

IRG B : 4% red ginseng powder, RG D : 8% red ginseng powder.
“RGE B : 2% red ginseng extract, RGE D : 49 red ginseng extract.
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Table 4. Effects of various ginseng products on the extensogram
properties of doughs at 135 min

Resistance  Extensibility .

Sample Area(cm3) BU) (min) R/E ratio

Control” 160.0 740 166 446

, B 155.7 90 130 7.08
GP*

D 1229 940 100 9.40

. 1564 875 141 621
RGP’

D 1245 790 118 6.69

) 178.7 910 140 6.50
RGE'

1709 965 135 715

DControl: wheat flour 1009.

2GP B : 4% ginseng powder, GP D : 8% ginseng powder.

7RG B : 4% red ginseng powder, RG D : 89 red ginseng powder.
“RGE B : 2% red ginseng extract, RGE D : 49 red ginseng extract.
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Table 5. Effects of various ginseng products on the amylogram
properties of doughs

Sample Gelatinization ~ Maximum viscosity ~ Maximum
P temperature (C)  temperature('C)  viscosity (B.U.)
Control” 600 900 760
B 60.0 89.5 664
Gp’ ‘
D 39.5 89.5 590
B 60.0 89.5 468
RGP’
D 0.0 89.0 437
N B 61 89.5 466
RGE
D 615 83.0 442

Control: wheat flour 1009.

9GP B : 4% ginseng powder, GP D : 89 ginseng powder.

JRG B : 4% red ginseng powder, RG D : 89 red ginseng powder.
“RGE B : 2% red ginseng extract, RGE D : 49 red ginseng extract.
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Fig. 1. Changes of pH and volume during fermentation of doughs added with various ginseng products at 30T for 4 hr.

Control : wheat flour 1009, GP : ginseng powder, RGP : red ginseng powder,
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Table 6. Color values of breads added with various ginseng products

’ql__
A =

A 3710 90} 7V ARAQ

2 237} Aol AEE eiger,

Control” A B C D
L a b L a b L a b L a b L a b
Gp? 6925 214 10.74 70.12 2.02 12.46 7152 -194 1381 734 -182 14.2 73.13 -1.68 1536
RGP 7435 238 10.74 7425 224 12.46 7309 217 13.81 n2 204 142 73.63 -193 1536
RGE! 7555 244 11.77 7136 -116 1836 6859 026 2175 6435 L16 243 6083 L7l 2555

YControl : bread with 10094 wheat flour.

JGP A~GP D : breads with 2, 4, 6, 894 ginseng powder.
JRGP A~RGP D : breads with 2, 4, 6, 89 red ginseng powder.
“RGE A~RGE D : breads with 1, 2, 3, 49 red ginseng extract.
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Table 7. Specific volume of breads added with various Ginseng
products

Bread Volume (mL)  Weight {g)  Specific volume (ml/g)
Control” 2340 442 529
A 2340 432 541
, B 2253 434 5.19
GP
C 2260 435 5.19
D 2160 427 505
A 2320 49 5.16
B 2350 456 5.15
RGP’
C 2340 458 510
D 2180 451 483
A 2530 449 563
N B 2540 442 574
RGE
C 2575 449 573
D 2610 448 5.82

“Control : bread with 1009 wheat flour.

2GP A, B, C and D : breads with 2, 4, 6 and 8% ginseng powder.
RGP A, B, C and D : breads with 2, 4, 6 .and 8% red ginseng powder.
YRGE A, B, C and D : breads with 1, 2, 3 and 49 red ginseng extract.

RGPE

Fig. 2. Cut loaves of white breads added with various Ginseng
products.

Control : bread with 10095 wheat flour.

GP A, B, C and D : breads with 2, 4, 6 and 89 ginseng powder.
RGP A, B, C and D : bread with 2, 4, 6 and 8% ted ginseng powder.
RGE A, B, C and D : bread with 1, 2, 3 and 4% red ginseng extract.
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Fig. 3. Changes of hardness of breads added with various ginseng
products during the storage at 25T.

Control : bread with 1009 wheat flour.

GP A, B, C and D : bread with 2, 4, 6 and 89 ginseng powder.
RGP A, B, C and D : bread with 2, 4, 6 and 89 red ginseng powder.
RGE A, B, C and D : bread with 1, 2, 3 and 4% red ginseng extract.
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Fig. 4. Changes of moisture content during storage on breads
added with various ginseng products.

Control : bread with 1009 wheat flour.

GP A, B, C and D : bread with 2, 4, 6 and 8% ginseng powder.
RGP A, B, C and D : bread with 2, 4, 6 and 89 red ginseng powder.
RGE A, B, C and D : bread with 1, 2, 3 and 494 red ginseng extract.
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Fig, 5. Sensory evaluations of breads added with various ginseng
products

Control : bread with 100% wheat flour.

GP A, B, C and D : bread with 2, 4, 6 and 89 ginseng powder.
RGP A, B, C and D : bread with 2, 4, 6 and 89 red ginseng powder.
RGE A, B, C and D : bread with 1, 2, 3 and 4% red ginseng extract.
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Table 8. Sensory evaluations of breads added with various
ginseng products

Appearance  Texture ~ Crust color ~ Mouth feel acc(e):;fargﬂity
Control? 6251066 594113 651:081" 5614142  6.12:090°
GP AY 6561067 619:129° 665:083°  644138°  6.10+106"
RGP A 6174052 634:136° 7.54+080°  637:150°  642+1.04°
RGE BY 662:078 7.23+120° 7.68:092°  693+127° 7.63:L12°

"Means with different superscripts  within 2 column indicate significantly
d1fferences(p<0 05) by Duncan’s multiple range test.

PControl : bread with 1009 wheat flour.

GP A : bread with 2% glnseng powder.

RGP A : bread with 2% red gmseng powder.

RGE B : bread with 2% red ginseng extract.
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