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Quality Characteristics of Sulgidduk Added with

Hydrangea serrata Seringe Powder
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ABSTRACT

To find the optimum proportion of Hydrangea serrata Seringe(HSS) powder, rice cakes
were prepared with different quantities of Hydrangea serrata Seringe powder instead of
sugar. Technical and sensory examinations were then conducted. The proximate
components of the HSS leaves were 3.48% crude protein, 6.45% crude lipid, 7.98% crude
fiber and 9.32% crude ash. The pH values of samples which replaced 25%, 50%, 75% and
100% of sugar with the HSS powder were significantly decreased(p<0.05). The groups with
HSS powder showed a lower L value(lightness) and a value(redness) than that of the
control group. The B value(yellowness) of the Sulgidduk containing the HSS powder was
higher than that of the control group. The hardness of HS2 and HS3 was increased by the
addition of the HSS powder. The adhesiveness of Sulgidduk groups with the HSS powder
was higher than that of the control group. Springiness was not changed by adding the HSS
powder. The cohesiveness of the Sulgidduk was significantly reduced by adding the HSS
powder(p<0.001). The groups with no sugar showed the highest gumminess and chewiness.
The added HSS powder caused both a darker color and a stronger odor, but the sweetness
of the Sulgidduk which replaced the sugar with the HSS powder was decreased compared
to the control group. The moisture content and the hardness was not affected by the
addition of the HSS powder. The preference of color and taste was not changed by adding
the HSS powder. The preference of flavor of the Sulgidduk with the HSS powder showed
higher than that of the control. Overall acceptability of the Sulgidduk did not show any
significant differences. As a result, Sulgidduk can be replaced 25% and 50% of sugar with
the Hydrangea serrata Seringe powder.
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Table 1. Formulas for rice cakes prepared with
Hydrangea serrata Seringe powder
(&
Samples Rice Sugar  Salt Hydr.angea serrata
flour Seringe powder
Control” 250 25 25 0
HS1 250 1875 25 0.625 T b
HS2 250 125 25 1.25
HS3 250 625 25 1.875 ANALY TA-XTII, England)S A}&-3}e] 73] HiE
HS4 250 0 2.5 2.5 Z=A3}G ) 55%5.5%5.5cmE A ZE AEE 23]
"Control: 100% of sugar was used AL o7 HAAAL W] HoJR|E= force time
HS1: i:jat;fse:;ggz;r p(v)v;zerreplaced with Hydrangea curve =R E 7% (hardness), 24 (adhesiveness),
HS2: 50% of sugar was replaced with Hydrangea 2173 (springness), -§-5]d(cohesiveness), 71/ (gumminess),
serrata seringe powder 413 A (chewiness) # 722 TPA(Texture profile analysis)
HS3: Z:Z:at;fse:;ggz;r p(v)v;zerreplaced with Hydrangea parameterS ZAGT. =8 AL pre fest
HS4: 100% of sugar was replaced with Hydrangea speed; 5.0mmy/sec, test speed; 1.0mmy/sec, post test
serrata seringe powder speed; 5.0mmy/sec, distance; Smm, trigger type; auto
trigger force 5.0g ©|%ith
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Table 2. Proximate composition(%) of Hyadrangea
Serrata Seringe powder

Constituents Contents
Moisture 13.85+0.01"
Crude protein 3.48+0.01
Crude lipid 6.45+0.39
Crude fiber 7.98+0.20
Crude ash 9.32£0.15

DValues are MeantS.D., n=3
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Table 3. pH of rice cakes with Hydrangea serrata Seringe powder

Control HS1 HS2

HS3 HS4 F-value

6.76+0.08" 6.64+0.015 6.66+0.42"8

6.41+0.01¢ 6.32+0.04° 3376

Values are Mean+S.D., n=3, *** p<0.001
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Table 4. Color parameters of rice cakes made with Hydrangea serrata Seringe powder

Hunter Value Control HS1 HS2 HS3 HS4 F-value
L(lightness) 80.05+0.81"  71.94+1.10°  66.03+2.44°  66.28+1.80°  64.53+0.59 90.10™
a(redness) -124+005*  -1.61+0.11°  -1.85+0.71°  2.15+0.10°  -2.26+0.03" 23275
b(yellowenss) 10.06020*  13.84+093%  16.95+0.63°  17.79+0.83°  19.40+0.06" 302.04™
Values are Mean+S.D., n=5, *** p<0.001
Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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Table 5. Texture profile analysis parameter of rice cakes made with Hydrangea serrata Seringe powder

Control HS1 HS2 HS3 HS4 F-value
Hardness(g/em®)  620.09£64.10€  665.5254.68°C  769.41£76.90"  740.12£92.44*® 627.95+108.43° 473"
Adhesiveness(g)  59.63£28.34°  91.68+24.05°  102.35t14.95°  165.14+27.14*  74.30+29.73*®  18.98""
Springiness(%)  0.83%0.05*" 0.83+0.02*" 0.79+0.05" 0.87+0.04* 0.80+0.04° 457"
Cohesiveness(%)  0.67+0.25" 0.68£0.02* 0.62+0.03" 0.610.04° 0.60+0.03" 11337
Gumminess(g) ~ 415.59+52.37°  455.6640.69"°  478.73+43.59"  450.99+4837"%  37291+54.63° 584"
Chewiness(g)  343.06:48.13*"  379.78+41.06"  377.30+42.66"  391.56+42.32*  297.72+50.57° 572"

Values are MeantS.D., n=7, ** p<0.01, *** p<0.001

Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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Table 6. Quantitative descriptive analysis scores of rice cakes prepared with the different ratio of Hydrangea

serrata Seringe powder

Control HS1 HS2 HS3 HS4 F-value
Color” 1.00+0.00° 3.44+1.35° 5.26%1.26° 6.58+0.88" 8.54+0.66" 30190
Odor” 1.00+0.00" 2.97+0.87° 4.65+1.35° 5.75+1.65° 7.86+1.50* 161.67""
Sweetness” 5914257"  556+236™  556:2.06"®  4.33+1.81°°  3.97+2.68° 428"
Moisture content”  5.45+2.69 5.82+2.01 5.29+1.95 5.26+1.94 452+2.82 1.37
Hardness” 5.38+3.03 4914226 4.26+1.91 421+1.86 3.88+2.37 2.20
After taste” 1.00+0.00° 4.38+2.12° 5.18+1.78° 6.21+1.64° 7.29+2.05" 6525

Y Color: 9 green <> 1 white

? Odor: 9 strong odor of Hydrangea serrata Seringe powder < 1 weak odor of Hydrangea serrata Setinge powder

¥ Sweetness: 9 strong taste of sweet <> 1 weak taste of sweet

“ Moisture content: 9 moist <> 1 dry

® Hardness: 9 hard < soft

9 After taste: 9 strong after taste <> 1 weak after taste
Values are Mean+S.D., n=20, ** p<0.01, *** p<0.001

Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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Table 7. Sensory evaluation scores of rice cakes prepared with the different ratio of Hydrangea serrata

Seringe powder

Control HS1 HS2 HS3 HS4 F-value
Color” 538+1.86 521167  5.62+1.97  571+146  534+221 0.36
Flavor” 426%1.40° 592+1.64% 609150 5.50+1.74* 5.63+2.57" 5.22"
Taste” 559+1.84  621+1.79 633182  5.63:1.88  537+2.14 1.62
Overall acceptability” 5.82+1.95"®  6.18+2.02°  6.35+1.67° 5.75+2.03"® 4.91+245" 2.56°

Y Color: 9 good < 1 bad

? Flavor: 9 good <> 1 bad

¥ Taste: 9 good < 1 bad

Y Overall acceptability: 9 good <> 1 bad

Values are Mean+S.D., n=40, * p<0.05, ** p<0.01

Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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