Km Check for updates

J East Asian Soc Diet Life
30(6): 443 ~453 (2020)
http://dx.doi.org/10.17495/easdl.2020.10.30.6.443

A Hol x Myl o = ZX| E
Me =2 Hot 27149 M & 58 54
o|lEEH . X 2
Fatietn AFGUSH AR, @A QYIS FAR a, Faista AFIge ap

Storage Characteristics of Sulgidduk
with Cashew (Anacardium occidentale) Powder

Bo Dam Lee', Yoon Kyung Chung’, Da Hee Kim' and Mee Ree Kim®'

443

'Master Student, Department of Food and Nutrition, Chungnam National University, Daejeon 34134, Republic of Korea
’Professor, School of Wellness Industry Convergence, Hankyong National University, Anseong 17579, Republic of Korea

*Professor, Department of Food and Nutrition, Chungnam National University, Daejeon 34134, Republic of Korea

ABSTRACT

This study examined the storage characteristics of Sulgidduk with the addition of 0, 6, 12, or 15% cashew powder rich
in lipids. Sulgidduk was stored at 20C for 3 days. The moisture content, soluble solid content, pH, textural properties,
differential scanning calorimetry (DSC), and sensory properties were measured. The moisture content of the control was higher
than that of the cashew powder additive groups on the day of manufacture but the moisture content of all the samples
decreased with time. However, the moisture reduction range was lower in the cashew powder additive groups. Thus the
firmness of the rice cake seemed to improve with the addition of cashew powder. The soluble solid content (°Brix) increased
as the quantum of cashew powder increased. The more the cashew powder is added, the less acidic the pH is, which in turn
inhibited aging. The textural properties observed by texture profile analysis (TPA) showed that hardness, gumminess, and
chewiness decreased as the amount of cashew powder increased. This is because the cashew powder increases the softness
due to its vegetable oil content. Although the textural values increased during the storage period, the addition of cashew
powder was thought to improve the storability of rice cakes as the cashew powder additive groups showed a smaller increase
of textural values than the control. As a result of the analysis of the aging characteristics by DSC, the cashew powder additive
groups were found to have a smaller enthalpy change (AH) than the control on day 0 and day 3 of storage, thus suppressing
the aging of Sulgidduk. In the sensory property test, Sulgidduk with cashew had higher color, cashew flavor, cashew taste,
and sweetness and conversely, hardness, chewiness was lower in Sulgidduk with cashew. From these results, it appears that

adding up to 15% cashew powder to the Sulgidduk delayed the retrogradation of the rice cake.
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Table 1. Recipe of Sulgidduk added with different amount
of cashew powder

Ingredients (g)

sample p(lj\jvcc:er Water §2‘S;1§§ Salt Sugar

Control” 1,000 160 0 10 100
SC1 940 160 60 10 100
SC2 880 160 120 10 100
SC3 850 160 150 10 100

Y Control: Sulgidduk without cashew powder, SCl: Sulgidduk
added with 6% cashew powder, SC2: Sulgidduk added with 12%
cashew powder, SC3: Sulgidduk added with 15% cashew powder.
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Table 2. Measurement condition for texture analyzer

Measurement Condition
Test speed 100 mm/min
Trigger force Sg
Sample height 20 mm
Sample width 70 mm
Sample compressed 30%
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Table 3. Moisture content (%) of Sulgidduk with cashew powder during storage at 20T

Storage time (days) Control" SCl1 SC2 SC3
0 40.33+0.4619231 37.38+1.00° 36.04£1.09° 34.85+2.89°
1 39.78+0.40"% 37.28+0.44° 35.99+0.32° 34.7240.56°
2 38.85+1.56™ 37.00+1.39% 35.28+0.55° 34.14£2.37°
3 35.72:1.24% 35.81+0.27° 35.210.62% 34.10+0.43°
“Moisture change 461 1.57 0.83 0.75

(day 0O-day 3)

" Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew

powder, SC3: Sulgidduk added with 15% cashew powder.
2 All values are mean+S.D.

3 Values with different letters (“?) within each column are significantly different by Duncan’s multiple range test at p<0.05.
9 Values with different letters (*"%) within each row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 4. Soluble solid content (°Brix) of Sulgidduk with cashew powder during storage at 20C

Storage time (days) Control"” SC1 SC2 SC3
0 11.17£0.292499 13.00+0.00"° 13.67+0.29% 14.000.00"°
1 11.00+0.00 12.17+0.295¢ 13.33£0.29"" 13.83+£0.29%
2 10.00+0.00% 11.17£0.29% 11.67+0.585 12.17+0.29%
3 9.67+0.58™ 10.67+0.29™ 11.00+0.00%® 12.00+0.00%

Y Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew

powder, SC3: Sulgidduk added with 15% cashew powder.
2 All values are mean=S.D.

) Values with different letters (“~P) within each column are significantly different by Duncan’s multiple range test at p<0.05.
9 Values with different letters (*"%) within each row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 5. pH of Sulgidduk with cashew powder during storage at 20T

Storage time (days) Control” SC1 SC2 SC3
0 6.130.002249 6.2120.01< 6.25£0.01*° 6.27+0.00*
1 6.02:£0.00% 6.1320.01< 6.19+0.01% 6.23£0.01%
2 6.01+0.01% 6.10+0.02< 6.13£0.01° 6.15£0.01<
3 6.01£0.035¢ 6.09+0.01% 6.1120.01°® 6.14£0.01

" Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew

powder, SC3: Sulgidduk added with 15% cashew powder.
2 All values are mean+S.D.

3 Values with different letters (“~°) within each column are significantly different by Duncan’s multiple range test at p<0.05.
9 Values with different letters (*"%) within each row are significantly different by Duncan’s multiple range test at p<0.05.



448 olBe- &7 - Avks] - AnE
O o] A o7 i
10000 | el >
—s—Contro _1?_531_‘?: ;g
sopp { ~HSCL =
2
= 5000 4 &
g Zt
T 4000 -
= 7k
2000 4 (Lim JH &

0 1

Storage time (days)

[FERE

5 2008), A7HF A e (Lee CJ &

AR A B At

dx]gic}. A4 3 atoll= o
6% F7kto] 5,579.11 g, M B 12% %

, M B HA7latol 3,572.75 g2 A#7|7te] F7}

T =

Fig. 1. Hardness (g) of Sulgidduk with cashew powder
during storage at 20TC.

Table 6. Texture of Sulgidduk with cashew powder during storage at 20T

Soll w2t

15%
S Zu Hol g

=

»l——i OH ?H‘IT

m-/l\—o}'%]\Q"C
Zo] 7,561.81 g, 7N

%O]'}‘] O]— E'ci(jlﬁ—:— EETN

oA THp<0.05). Aol SH+E A= FA7F
T Ml S e
A&7} otk Alg ") virlthulol A719H((Jo EH
Kim MH 2013) 9170l 4 #23 Ar|go] njy 3z
2 gojg7t Am whe] AW vhE, wiztciujo}
o] ZoldFE Te wlnysit. ajulebr|A A7

1995) A+l A

A 0L At Hls) BE

Storage time

Control" SCl1 SC2 SC3
(days)

0 0.98+0.04249 0.99+0.01* 0.99+0.01* 1.01+0.014

1 0.95+0.03% 0.98+0.03"%® 0.99:0.014® 1.00:£0.05"
Springiness

2 0.79+0.025¢ 0.84+0.015¢ 0.93+0.01%° 0.98+0.03"¢

3 0.68+0.04 0.81+0.01¢¢ 0.86+0.03° 0.9140.01%

0 0.90+0.024% 0.88+0.03%° 0.91+0.014% 0.92+0.014

1 0.87+0.04* 0.90+0.04* 0.89+0.04* 0.89:£0.04"

Cohesiveness

2 0.77+0.01%° 0.80+0.06%° 0.81:£0.04%° 0.8740.0442

3 0.75+0.058 0.76+0.04® 0.80+0.08" 0.80:£0.04%

0 540.44426.28* 506.97+28.83P% 469.99+36.42P% 434.11447.13

1 2,348.42+120.86%* 1,483.61£107.42%° 1,209.69+79.60% 989.78+63.52%¢
Gumminess

2 4,512.10+194.94%° 3,345.87+364.99%° 2,610.90+156.67% 2,022.55+177.65%

3 5,754.03+272.86" 4.217.50+127.89"° 4.246.55+495.54"° 3,231.84+212.38%°

0 516.32+36.55™ 455.84+46.01°° 439.78+18.39™° 426.44+28.59"°

1 2,347.70£142.11% 1,481.66+133.16%° 1,195.09:£96.90 967.46+66.82%¢
Chewiness

2 4,369.04+216.54% 3,280.28+410.12%° 2,548.04:£178.725¢ 1,967.79+213.49%¢

3 5,576.57+£331.05* 4,078.87+211.76™ 3,992.84+379.17"° 3,105.67+277.514¢

0 0.57+0.03° 0.6140.02 0.61+0.034® 0.63+0.03A

1 0.56+0.03" 0.59+0.05" 0.60+0.04* 0.61+0.03%8
Resilience

2 0.56+0.03" 0.58+0.02* 0.60+0.04* 0.61+0.0748

3 0.42+0.015¢ 0.48+0.005¢ 0.51+0.01%° 0.56+0.025

A7 Aksh

s~ B
T B

7] 5,053.14

" Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew

powder, SC3: Sulgidduk added with 15% cashew powder.
2 All values are mean=S.D.
) Values with different letters (*™®

) within each column are significantly different by Duncan’s multiple range test at p<0.05.

9 Values with different letters (*"%) within each row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 7. DSC properties of Sulgidduk with cashew powder during storage at 20°C

%O]'}‘] O]— E'ci(ﬁ—:— EETN

0 day storage

After 3 days storage

T (CY T, (0) T (0 (ijg ) T.(0)  T,(0) T (C)  AH (ealy
Controll) 64.72 108.94 165.14 162.60 63.21 105.42 169.21 179.24
SC1 63.13 111.64 172.75 120.70 63.10 105.26 171.67 164.65
SC2 63.45 112.30 174.34 114.18 64.15 107.43 173.83 169.57
SC3 65.04 113.19 177.93 93.00 64.23 102.13 161.47 134.28

D Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew
powder, SC3: Sulgidduk added with 15% cashew powder.

? T,: onset temperature; T,: peak temperature; T.: conclusion temperature, AH: gelatinization enthalpy.
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Table 8. Sensory properties of Sulgidduk with cashew powder during storage at 20C
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Storage time

Characteristics (days) Control"” SCl1 SC2 SC3
0 2.5+0.829 3.440.5°B% 43+0.9° 6.0+0.6
Color 1 2.1+1.0° 3.841.24 4.4+1.3° 5.0+1.35
2 1.9+0.6° 2.6+0.9%° 4.8+1.3° 5.3+0.7A%
0 1.440.5"° 1.6+0.9%¢ 4.6+1.1° 6.5+0.8"°
Cashew flavor 1 1.0+0.08¢ 3.140.8%° 43+1.2° 5.8+0.945
2 1.0+0.05¢ 2.3+1.2A 4.5+1.3° 5.3+0.95
0 1.3+0.5¢ 2.0+0.8% 5.140.6"° 6.3+0.94
Cashew taste 1 1.140.4° 2.340.85 4.3+] .8AB 5.4+0.7%
2 1.0+0.0¢ 3.540.9%° 3.441.1%° 5.1+0.8"
0 2.5+0.5° 3.120.8% 3.6+0.5° 4.0+1.5%
Sweetness 1 2.3+0.9 2.6+0.7 2.6+1.1 2.8+0.9°
2 24+1.1 2.4+0.9 2.6£1.1 2.8+0.7°
0 2.5+1.1 2.44+0.7 2.3+0.7% 2.1+0.84
Saltiness 1 1.9+0.8 1.840.9 1.840.5"8 1.6+0.7*
2 1.8+0.9 1.8+0.9 1.6+0.74 1.6+0.7°
0 4.0+1.18 3.1+0.8° 3.1+1.18 3.0+0.8°
Hardness 1 4.9+1.5% 4.3+] 28 4.1+1.85® 3.3+0.9°
2 6.6+0.74 6.440.74® 5.6+0.9"° 4.8+0.7%°
0 6.0+0.5" 5.0+£0.845° 4.8+1.3% 3.940.8°
Chewiness 1 6.5+0.8" 444125 3.6£1.1° 3.5+1.2°
2 6.1+0.8" 5.9+0.84® 4.9+1.6™ 4.4+1.1°
0 2.9+0.6™° 3.0+0.8"° 5.0+0.8"7 5.5+0.97
Moistness 1 1.440.5% 1.9+0.85® 2.0+0.85® 2.340.5%
2 1.1+0.4% 1.4+0.5% 1.8+0.75%® 2.140.85%
0 5.340.9° 4.6+1.3% 4.1+1.0™ 3.6+1.25°
Consistency 1 45£1.9 4.6£1.6 3.8+1.4 3.8+0.748
2 4.1+1.6® 3.3+0.9b 4.3+0.9" 4.8+1.0M

" Control: Sulgidduk without cashew powder, SC1: Sulgidduk added with 6% cashew powder, SC2: Sulgidduk added with 12% cashew
powder, SC3: Sulgidduk added with 15% cashew powder.

2 All values are meantS.D.

% Values with different letters (*"%) within each row are significantly different by Duncan’s multiple range test at p<0.05.
Y Values with different letters (* ) within each column are significantly different by Duncan’s multiple range test at p<0.05.
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