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Quality Characteristics of Pound Cake Added to B-Glucan During Storage
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Abstract

The aim of this study was to evaluate the quality characteristics of pound cake made of flour substituted
with f-glucan (3, 6 and 9%), which is a functional food material produced from Agrobacterium spp. R259
KCTC 10197BP. A rapid decrease of moisture content during storage at 20°C, 70% relative humidity, was
observed in the control while the moisture content in 3 and 6% p-glucan added pound cake was not decreased
until the 12th day of storage. During storage, the hardness of the control cake was increased whereas that of B
-glucan 6% and 9% added pound cake was not changed until the 6th day of storage. The addition of B-glucan
was therefore confirmed to delay the staling of cake. During storage, the Hunter color L and b values of the
crust and crumb colors of the B-glucan added pound cake were not significantly different from those of the
control, although the a value did increase with longer storage. The sensory results showed that the scores of
over-all acceptability of the 3 and 6 % pB-glucan added pound cake at the 6th day of storage days were higher
than that of the control. These study results confirmed that the addition of B-glucan to pound cake maintained

the moisture content and delayed hardness during storage.
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Table 1. Ingredient of pound cake with different amount

of Bglucan (g)
Ingredients  Control ~ GP. 3%” GP. 6% GP. 9%
Flour  186.9(100)” 181.3(100) 176.0(100) 170.9(100)
Butter  149.5(80)  145.0(80) 140.8(80)  136.8(80)
Sugar  130.8(70)  126.9(70) 123.2(70)  119.7(70)
Egg 130.8(70)  126.9(70) 1232(70)  119.7(70)
B.p.” 1.9(1) 1.8(1) 1.8(1) 1.7(1)
S-glucan 0.0(0) 18.1(10)  352(20)  51.3(30)

Y G.P. : Bglucan paste. Percentage means the weight % of
total weight.

2 BP. : Baking Powder

P () : % of flour weight
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Table 2. Condition of texture analyser

Acquisition rate 200 pps
Force threshold 10 g
Contact area 490.62 mr
Contact force 50¢g

Pre test speed 5.0 mm/sec
Post test speed 5.0 mmfsec
Test speed 5.0 mm/sec
Strain 70%

Time 2.0 sec
Trigger type Auto 10 g

Gz B85 A20A 65 (2005)
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Fig. 1. Changes in moisture content of pound cake with B
- glucan during storage at 20T.

Table 3. Changes in pH of the pound cake with B-glucan during storage at 20T

Storage period (days)

0 3 6 9 12 14
Control 7 48+0.01° 7.42+0.08" “Y7.52+0.02* Y7.58+0.02° ¥7 46+0.05 #7.34+0.03"
G.P. 3% Y7.60+0.01° “7.5240.02° Y7.60+0.01° V7.58+0.02° 7.48+0.02° A741+0.01°
GP. 6% 7.58+0.03" “7.52+0.01° 7.630.01° Y7.57+0.01° ~7.28+0.03" 57.42+0.01°
G.P. 9% “7.60+0.02" ¥7.50+0.03" Y7.64+0.02° A7.43+0.03" %7.47+0.00" 57.50+0.01°

* Values in different storage days with the different letters are significantly different at Duncan’s multiple range (p<0.05).
% Values in different amount of f-glucan with the different letters are not significantly different at Duncan’s multiple range (p<0.05).

Table 4. Changes in crumb color of pound cake with f-glucan during storage at 20°C

Storage period (days)

Crumb

0 3 6 9 12 14
Control ~80.88+0.06° ©81.29+0.04° “81.61+0.11¢ “81.83+0.08° *81.99+0.05° "82.48+0.04°
L G.P3% #79.58+0.0.2° “Y80.88+0.14" “80.73+0.05° “81.04+0.08" U*80.97+0.09° £-80.84+0.04"
G.P.6% £80.00+0.03" 80.68+0.08" 30.19£0.08° ¥81.13+0.08" “80.58+0.05° £82.25+0.10°
GP9% £79.97+0.03° “80.89+0.07" 80.30+0.07° Y81.42+0.05 #80.34+0.05" "81.60+0.03"
Control £3.01+0.09° £2.42+0.05° ©2.27+0.08" $1.92+0.09° “2.24+0.07° A1.61£0.08"
G.P3% Y2.78+0.16" ¥2.07+0.11° “2.3440.16° *1.60+0.16° ¥2 05+0.26" #1.55+0.09°
& GP6% "2.61+0.13° Y2.31+0.17" “2.1440.13* ®1.76+0.18" “2.0320.12° #1.31+0.23"
G.P9% 2.40+0.19° V52 28+0.08" “2.08+0.07 ¥1.69+0.14™ 8-1.87+0.19° *1.40+0.20°
Control £29.72+0.02¢ “30.39+0.07" ¥29.93+0.04" ¥30.63+0.07° *31.04+0.02° “30.47+0.07°
b G.P3% #29.58+0.06° ®30.19+0.05° £29.52+0.04° 30.29+0.09° 30.38+0.07° %-30.24+0.03°
G.P.6% £28.95+0.03° “29.73+0.05" %29.31+0.05" 29.80+0.04° “29.71+0.05" 29.73+0.09"
G.P.9% #28.49+0.04° Y29.11+0.04% %28.86+0.03" +29.00+0.07° £29.49+0.09" *29.52+0.10°
Control 0.00 0.43 0.44 0.45 0.73 0.09
AE G.P3% 0.31 0.35 021 0.36 0.41 0.38
G.P.6% 0.44 0.33 0.23 0.12 0.09 0.56
GP.9% 0.87 0.66 0.70 0.97 022 0.56

A Values in different storage days with the different letters are significantly different at Duncan’s multiple range (p<0.05).
% Values in different amount of f-glucan with the different letters are not significantly different at Duncan’s multiple range (p<0.05).
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Table 5. Changes in crust color of pound cake with f-glucan during storage at 20C

Storage period (days)

Crust 0 3 6 9 12 14
Control Y61.58+0.03° A57.08+0.08° ¥59.35+0.14° "65.34+0.13° “59.54+0.15° 61.83+0.10"
L GP3% 62.43+0.07° A53.66+0.10" %54.7740.07" “61.68+0.11° “57.44+0.08" Y57.80+0.13°
G.P.6% 61.1420.07° ¥55.25+0.07° #54.94+0.15° Y58.90+0.08" 59.33+0.07° “58.73+0.07°
GP9% "66.82+0.10° #55.31+0.16 ¥58.1040.12° %62.74+0.09° Y59.47+0.10° “59.01+0.05°
Control ~8.88+0.06° “10.15+0.08° %9.46+0.07° 78.93+0.14° “9.53+0.04" “10.08+0.10°
. GP3% #8.12+0.03° ¥10.18+0.08° Y9.93+0.12° "9 36+0.06" “9.62+0.12° ®10.19+0.14™
G.P.6% A8.06+0.05° Y9.99+0.10 “9.73+0.11° 9.46+0.07° 9. 44+0.16" “10.07+0.12°
GP9% 76.41+0.18" “9,79+.018" “9.06+0.12° 8.83+0.17 Y9.42+0.05" 10.21+0.04°
Control  “24.89+0.02° #23.5620.5° 523.97+0.03° 26.35+0.06" 24.78+0.04° 25 47+0.03"
b GP3% 24.83+0.06 #2223+0.03" ©22.95+0.05° 25.05+0.07° “24.56+0.02° “24.00+0.05"
G.P.6% 23.90+0.07" ¥23.03+0.04° A22.63+0.04° Y24.14+0.04" 24.87+0.04° ©24.31+0.01°
GP9% 25.75+0.05¢ 422.78+0.04° 23 5040.02° 25.24+0.04° “24.51+0.10° Y24.62+0.03°
Control 0.00 3.20 1.38 1.91 1.60 0.44
AE GP3% 0.88 5.47 478 3.98 3.19 2.85
GP6% 0.49 4.43 4.44 1.84 1.79 222
G.P.9% 3.92 421 2.05 0.71 1.47 221

* Values in different storage days with the different letters are significantly different at Duncan’s multiple range (p<0.05).
% Values in different amount of S-glucan with the different letters are not significantly different at Duncan’s multiple range

(p<0.05).

FZZe 7t A A2178 A 65 (2005)

- 954 -



Table 6. Degree of retrogradation of pound cake with p-

glucan during storage at 20TC (%)
Storage period (days)
3 6 9 12 14
Control 1163  150.2 203.6 179.1 199.1

GP. 3% 949 95.4 101.3 120.8 200.5
GP. 6% 811 60.8 88.0 89.9 1423
GP. 9% 937 78.2 87.3 116.8 162.8

" Degree of retrogradation =
(Hardness of each day/hardness of 0 day) x 100
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Fig. 2. Changes in springiness, cohesiveness, chewiness

amount of B-glucan during storage at 20T.
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Table 7. Mean scores of sensory attribute of pound cakes with f-glucan during storage at 20C

Storage i
( (%:i) %ogslg C?‘;«t) Scrﬁrt chulrc?rb Al;iil: le Volume Odor Off-odor Butter taste
0 6.5£1.2° 5.0+0.8° 45+1.4 63+1.4° 5.1+1.9 2.5+2.3" 44+19"
0 3 52413 4.8+1.5" 52+1.5° 5.7+14™ 5.7+1.12° 2.1£1.7° 50+1.6°
6 5.4+12% 6.6+0.8" 42+1.6" 4.7+1.0" 5.5+1.1° 2.0+1.5° 5.0+1.1%
9 3.8+1.5" 5.2+1.0° 5.6+1.4° 3.6+1.3° 5.0+1.3* 2.0+1.7° 46+1.1°
0 52=+1.1° 5.8+1.1° 42+1.1° 6.0:1.0° 5.0£1.6° 1.8+0.8" 5.0+1.0°
; 3 6.4+0.5 62413 40+1.2" 5.8+1.1° 5.6+1.3 1.6+0.5" 4.4+1.3
6 7.2404° 6.4+1.1° 44+15° 5.0£1.2" 5.0+1.6° 1.8+0.8° 40+1.0°
9 4.4+0.9° 5.2+0.8 5.8+2.0° 4.0+0.7" 5.0+1.0" 1.4+0.5" 40+1.4°
Stora;
( g:}f) ° f{; Sgéuﬁf;?) Sweet taste Off-taste Moistness Cracky Springiness Hardness de?s\i/rearbizigy
0 4717 1.3+0.7* 3.8+1.3" 48+12" 5.5£1.5° 5.3+1.8" 4.6+1.7"
0 3 43+1.4° 1.5£0.9° 5.0£1.3" 43+1.3" 52+1.0™ 45+1.3" 5.4+1.7°
6 4.8+1.4° 1.3+0.7 5.7£1.1° 3.7+1.3 43+1.0° 44+1.8" 6.4+1.5°
9 49+1.3" 1.5+0.9 5.1+1.9° 3.8+1.2° 45+13" 3.6+1.1° 5.6+1.9°
0 4.4%1.9" 1.2+04" 3.8+1.1° 3.4+1.1° 4.2+1.6" 4.8+0.8" 48+1.1°
; 3 42+23" 12104 44+1.1% 26+1.1° 38+1.1 5.0+1.4° 6.0£1.2°
6 40+1.6° 1.2+04" 5.6+0.9° 2.8+0.8° 4.0+0.7* 4.6+0.5° 6.0x1.2°
9 42+15° 1.4+0.9° 54+1.7° 24+19° 44+15° 32+1.9° 4.6£0.9°

* Values in different amount of B-glucan with the different letters are not significantly different at Duncan’s multiple range

(p<0.05).

AsIA 7= Aox2 BuEtHPomeranz Y S 1977).
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