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Abstract

Red ginseng has been considered as a functional food, with much researches on the prevention of cancer,
hypertension, arteriosclerosis and constipation having been conducted. In this study, white bread, with the addition
of 1, 2, 3, 4 or 5% red ginseng marc powder was measured for its moisture content, volume, height, color, and
texture, and sensory analysis was also conducted. The moisture content increased with increasing red ginseng marc
powder content. The volume and height of the bread were decreased with increasing red ginseng marc powder
content. The crust color, lightness, yellowness and redness all decreased with increasing red ginseng marc powder
content. Both the crumb color, and lightness decreased, but the yellowness and redness increased with increasing
red ginseng marc powder content. In the consumer acceptability test, the white bread with a 2% red ginseng marc
powder content was shown to have the most favorable quality characteristics.
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Table 1. Formula for white bread with red ginseng marc powder

Red ginseng marc powder(%)

Ingredients(g)
Baker's ratio(%) 0 1 2 3 4 5
Wheat flour 100 300 300 300 300 300 300
Sugar 6 18 18 18 18 18 18
Salt 1.67 5 5 5 5 5 5
NFDM" 3 9 9 9 9 9 9
NES? 5 15 15 15 15 15 15
Instant dry yeast 1.3 39 39 39 39 39 39
Water Variable 184.3 187.6 191.1 194.5 197.9 201.3
Red ginseng marc powder Variable 0 3 6 9 12 15

Y NFDM : Non-fat dry milk,

» NES : Non-emulsifier shortening,
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Table 2. Operation condition
red ginseng marc powder

of elemental analyzer for

Items Conditions
Colurn type CHNS
Instrument conditions
Left temperature(C) 1000
Oven temperature(C) 60
Cycle time(s) 240
Sample delay time(s) 9
Sample end time(s) 45
Oxy inj. end time(s) 75
He flow measure(mL/min) 120
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Table 3. Operation condition of texture analyzer for
white bread with red ginseng marc powder

Mode Measure force in compression
Option TPA
Sample size 50W(mm) x 55L(mm) % 65H(mm)
Pre-test speed 5.0 mm/s
Test speed 5.0 mmy/s
Post-test speed 5.0 mm/s
Distance 50%
Trigger type Auto-20 g
Data acquisition rate 400 pps

Accessory 20 mm diameter aluminum cylinder probe

with radius (P/20)
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2], 9.52%, ZA|H} 0.58%, %
B8 3.27%, &D}H A 20.13%, ZerEEHE 63.25%,
A=

P =
T

[s]
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34.144£2.07%°|0t}. 7182 K 323.03£2.14 mg, Ca
731.33£2.05 mg, Mg 81.55+£3.63 mg, Zn 2.65+0.39 mg, Cu
3.21+0.07 mg, Fe 2.08+0.36 mg, P 97.57+6.96 mgo|iTh
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Table 4. Moisture contents and water activity of white bread with red ginseng marc powder

Red ginseng marc powder(%)

0 1 2 3 4 5
Moisture contents(%)” 41.56 +0.54* 41.31 £0.34° 41.50 +0.62° 4228 +0.55° 4222 +0.43° 42.54 +048°
Aw? 0.924+0.003™ 0.928+0.004 0.927+0.005 0.926+0.07 0.928+0.003 0.929+0.002

" Values are mean = standard deviation(n=20).
2 Water activity, Values are meantstandard deviation(n=3).
Means with the same superscripts in each a row are significantly different(p<0.05).

Table S. Volume and weight of white bread with red ginseng marc powder

Red ginseng marc powder(%)

0 1 2 3 4 5
Volume(mL)”  521.11£9.28" 496.11+16.16° 471.11+7.82° 437.73+11.04° 422.73+11.04° 386.82+17.64°
Weight(g)” 108.95+0.84° 109.56+ 0.61° 110.12+0.61° 111.04+ 0.60 111.40+ 0.427 112,52+ 0.69°

" Values are meanzstandard deviation(n=16).
D Values are meantstandard deviation(n=12).
Means with the same superscripts in each a row are significantly different(p<0.05).
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Table 6. Color for crust of white bread with red ginseng marc powder

Red ginseng marc powder(%)

0 1 2 3 4 5

L 40.46+1.03" 40.09+1.44° 39.89:1.06° 39.57+1.14° 38.47+0.75° 37.58+1.04°
a 9.42+0.66° 8.01+0.36° 7.5340.36" 6.95+0.56° 6.95+0.71° 6.62+0.52°
b 21.40+0.80° 20.24+0.76" 18.89+0.8° 17.42+0.93* 16.79+1.25° 15.70+0.78"

Values are meantstandard deviation(n=42).

Means with the same superscripts in each a row are significantly different(p<0.05).

Table 7. Color for crumb of white bread with red ginseng marc powder

Red ginseng marc powder(%)

0 1 2 3 4 5
L 55.98+2 85° 48 411,75 43.67+2.26° 42334131 39.9242.41° 38.67+1.22"
a -1.59+0.23° 0.67+0.27° 1.94:0.29° 2.4420.30" 2.890.23° 2314067
b 8.65+0.81° 10.04+0.75° 10.80:£0.64% 11.08+0.57* 10.710.59° 10.740.44°

Values are meantstandard deviation(n=42).

Means with the same superscripts in each a row are significantly different(»p<0.05).
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Table 8. Texture of white bread with red ginseng marc powder
Red ginseng marc powder(%)
0 1 2 3 4 5

Hardness(g) 404,75 +64.86°  397.462+49.12° 411.82+48.09" 457.61:67.63° 469.94+74.50 557.35+64.52°
Adhesiveness —7.214+32.33° ~7.83+ 249" -6.58+ 1.92% ~7.13+ 3.51° -5.10+ 1.53° -6.26+ 2.42™
Cohesiveness 0.73 + 0.03" 0.73+ 0.02 0.73+ 0.02 0.72+ 0.03 0.72+ 0.02 0.71+ 0.02
Gumminess 293.99 £39.73*  291.46+33.33" 300.01£29.51° 328.64443.47° 339.84+49.47° 396.79+40.53°
Springiness 0.92 + 0.03" 0.92+ 0.03 0.93+ 0.04 0.93+ 0.03 0.93+ 0.02 0.93+ 0.02
Chewiness 269.66 +34.01°  268.97+25.41° 282.49428.50°  304.27442.35°  316.91:44.65° 362.86+38.06°
Resilience(g) 035 £ 0.02 0.36+ 0.02 0.36x 0.02 0.36+ 0.02 0.36+ 0.02 0.36+ 0.02

Values are meantstandard deviation(n=18).

Means with the same superscripts in each a row are significantly different(p<0.05).
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Table 9. Consumer test of white bread with red ginseng marc powder

Red ginseng marc powder(%6)
0 1 2 3 4 5

Color 6.47+1.39° 5.76+1.33° 5.58+1.30° 5.53+1.40° 4.84:+1.66° 4.3242.11°
Flavor 5.74+1 .47 5.57+1.43° 5.00+1.28 4.75+1.41° 4.14+1.46° 3.78+1.84°
Texture 6.07+1.56" 6.13£1.36" 5.56£1.39™ 5.74+5.05® 5.11%1.38" 4.87+1.60°
Overall acceptability 5.97+1.38" 5.76+1.37° 5.19+1.32° 4.69+1.32° 4.06+1.45° 3.81x1.66"
Bitterness 1.88+1.47° 2.59+1.73° 3.21+1.88° 4.16+2.13° 5.0442.17° 5.932.20"
Astringency 2.17+1.46" 2.59+1.68" 3.19+1.86" 4.16+2.07° 4.98+2 16" 5.7242.26°
Red ginseng flavor 1.5241.17° 2.28+1.54° 3.44+191° 4.52:+1.99° 5.4242.06° 6.25+1.99"
Off-flavor 2.37£1.67° 2.49+1.78° 2.89+1.78 3.54+1.97° 4.18+2.02° 4.90+2.42°
Chewiness 3.9642.06™ 3.63x1.74" 3.78+1.69™ 4.15+1.43™ 430£1.67 4.63+1.84°

Values are meantstandard deviation(n=104).

Means with the same superscripts in each a row are significantly different(p<0.05).
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