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Quality Characteristics of Sulgi with Added Fresh or Frozen Red Onions
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Abstract

This study was performed to evaluate the quality characteristics of Sulgi (Korean steamed rice cakes) prepared
with fresh or frozen red onions. Sulgi was prepared with different levels (10, 20 or 30%) of fresh or frozen
onions and stored for 4 days. The L value significantly decreased with the addition of fresh red onions and
the a value significantly increased with the addition of either fresh or frozen red onions. The pH value was
also increased with the addition of fresh red onions. In terms of texture, the hardness of Sulgi with either fresh
or frozen red onions was reduced. The gumminess and brittleness gradually decreased with the addition of fresh
or frozen red onions. Sulgi composed of 30% red onions showed the best sensory results in terms of color,
flavor, texture, taste, and overall acceptance.
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M OB 2 553 5s AYH, b $249 25 HoH HEY
Bl FF7F £XEo] ARUAIE FolA a1 F & 3] 5]
o FAEs A NEY dgE 8 AF 5249 3§t W2t ®ig uvk lTH(10) + quercetin HHEA T
voln ZbE od| Aoy HA SolA] FHgZ el ¥r 82 allyl propyl disulfide, allyl sulfide, S-methylcystein-
olm FRHIF thFeta, AFEE FHERF ol e} ZF A sulphoxide$} 22 &S T3t ol thdgt A&
7, WEF, ALF 58 FVBEIRE SFHE 958 & A B atsl A8-S AT Qe Ao g dEA dem1),
2lolth(1). H A& dg 4L 33 715 FA 2 A Faas12), gEAH 84(13), 87 Fd2HE a
A A7l JF=Ha oL, olesh A3 Ar|E 235 9 (14), 18t ¢ 34t a=(15), TF&5AAELH(16) Fol
ANM= ulz7kR ot A7) A% 7153t A F=2de) HuEdt datoe diie] Fo] TH3H E84 ¢
B(2), Fol 553 £ZEQ), JHx BLW, =FUF T84 Aol dfrae 7les A 7T ¢ e E2 AFE
9 B2LG), WEH EUE6), =FTIoIHA BT 59 ot B84 Afie Y] AMaRrt 2, &34
tFe 718 EFS FUbste Azxg Aol g BRavt 9l Afra A AdddA FHEe SU2HE s A
ot SAIRE &g FHUbske] Alxg AV #g A= T 713 AHE AL F5E FAAA EF FHLHES 2
vl gk Aotk HFEHAZAR g AP S FRAFL BEE ASE
FIH(Allium cepa L)E W &3t & thdA A= fFestA Z-83te AFolztal & 4 ATH17,18).
AE2 HE5ZE7]9 A7z wig} 3 %uk(white onion), =@ FHte] A 7% &40 YFTHEA ol o] &3 7t A
&3} (yellow onion) ¥ H-2 F3Hred onion)Z Tt ot Foll B AFEE Su B HE 771(19), Fupe) Fupdt
o wetxe g ULO] okt 7| w2 gho] 733t Al < o] &S 429 ((20), FukF HUF A2, I BES
Fo2 FRIE=H AuFS AAEoE 4nFe Zgd A7kek Z2H\AA 0] A(22), 547(23)8F FH(24), FHFS At
T2 o] &5 TAYE HESAL I vhs, F59 tE &3 YILESR(2D) To] Ry 4o &LHE 581
L ARE FANES FIAFE Zo] FEHT JATHO). & Aot Adge] Aoz e AAA 7ol YAIF o2 o)
e FEFEA T ¥ ol TF AFEAR 7EE F E3t= ] 7HAEE Y of &y AT 2 E e AR
RO (9), bl &ur-e glucose, fructose 2 sucrose 52 olt}
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Table 1. Formulas for preparation of Sulgi added with fresh or frozen red onion (g)

Ingredients

Samples”

Rice flour” Red onion® Salt Water Sugar
Control 1,000 0 10 270 100
Ronion-10 990 100 10 180 100
Ronion-20 980 200 10 90 100
Ronion-30 970 300 10 0 100
FRonion-10 990 100 10 180 100
FRonion-20 980 200 10 90 100
FRonion-30 970 300 10 0 100

YRonion and FRonion stands for fresh red onion and frozen red onion, respectively. 10, 20 and 30 stands for 10%, 20% and 30%

4 of each fresh of frozen red onion, respectively.
f)Moisture content of rice flour=33.57%.
YMoisture content of red onion=90.17%.
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Scientific Co. LTD., Tokyo, Japan)& AF&3}3th 712, Al
2 E9] ZZ 5 cmx5 ecmx2 cmE A ZF3 A5 S 23] HkE
¢F&A & (two-bite compression test) 2.2 7 = (hardness),
gh& A (springiness), 834 (cohesiveness), & 243 (gum-
miness), 7] A4 (brittleness) @ A9 SHAE €A
BAF 24 (texture profile analysis, TPA)3ITtH31). B E
=78 53 WHEE R, =3 AL table speed 100 mm/

min, load cell 10 kg, adapter diameter 20 mm, sample height

(overall acceptability) 2 3}, 98 HE=HE o] &3t 9
Hog ZAFE BEAY Fmrt ARAE ALE 3 TH3E2).

SAXzE|

7} o] mE A gFubd 7] o] AP A A= SAS(Statis—
tical Analysis System, SAS Institute, Cary, NC, USA) =
ZIaPE A8t ANOVA test(SPSS ver 5.0) 4 &
Duncan’s multiple range test2 Z} A|57Fe] oA & 5%
20 mm, sample width 50 mm, sample length 50 mm, de- FEoA Akt

formation rate 50% % deformation time 5 secZ A A5}

ch. 21 H{ 1F
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A 207 AAISFATE 7R &2 2 gt 7] 9] A (color), +0330.2 73 e 2k e A u AL A 2}l ok
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Table 2. Hunter color values of Sulgi with levels of fresh or frozen red onion

Color Samples” Storage time (day)
values amples 0 1 2 3

Control 113.28+0.01*? 97.25+0.09" 95.87+0.20* 96.36+0.94%¢
Ronion-10 105.34+0.89"* 92.98+0.37" 88.45+0.21" 91.39+0.25°
Ronion-20 100.36 +1.14* 82.61+0.17" 80.14+0.90° 81.67+0.18"

L Ronion-30 93.41+0.57* 75.19+0.34™ 73.4540.19 74.37+0.82™¢
FRonion-10 85.42+0.33" 91.73+£0.41% 89.37+0.03" 90.67+0.07""
FRonion-20 99.37+0.50°" 81.73+0.17¢ 81.15+0.12" 85.35+0.26"
FRonion-30 91.17+0.82% 7558+0.27" 74.20+0.70% 75.86+0.71"
Control 2.76+0.128¢ 5.06+0.03% 4.8240.01%8 5.05+0.01¢
Ronion-10 4.28+0.15% 6.43+0.03"" 5.97+0.06" 6.13+0.05"
Ronion-20 5.50+0.09" 6.79+0.15"" 581+0.11" 5.98+0.03""

a Ronion-30 7.43+0.08" 7.19+0.05™" 4.75+0.07 494+0.21%
FRonion-10 3.77+0.02° 5.21+0.16" 4.88+0.01" 5.16+0.03"
FRonion-20 4.63+0.13%" 5.93+0.05 5.10£0.02¢¢ 5.52+0.04"
FRonion-30 5.17£0.024 4.98+0.62% 3.83+£0.03" 4.64+0.10°*
Control -4.51+0.28°%® -3.37+0.06°* -3.26+0.04"4 -3.24+0.01%4
Ronion-10 -4.61+0.18% -4.16+0.02" -3.46+0.13% -3.2940.06°*
Ronion-20 -4.34+0.07°%" -3.91+0.03° -2.93+0.02" -2.0940.03™

b Ronion-30 -4.04+0.25% -3.73+0.01"® -0.75+0.04"* -0.78+0.04°*
FRonion-10 -0.05+0.15" -3.02+0.01" -2.37+0.09™ -2.05+0.14"
FRonion-20 -3.01+0.58" -2.48+0.25 -1.24+0.11" -0.24+0.04"
FRonion-30 -3.24+0.19" -2.97+0.05" -0.18+0.53® 1.76+0.10*

YRonion and FRonion stands for fresh red onion and frozen red onion, respectively. 10, 20 and 30 stands for 10%, 20% and 30%

of each fresh of frozen red onion, respectively.

“Means in a row (A-D) and a column (a-g) followed by different superscripts are significantly different at p<0.05 by Duncan’s

multiple range test.
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Fig. 1. pH of Sulgi added with different levels of fresh or
frozen red onion during storage at 25°C.
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Table 3. Texture properties of Sulgi added with fresh or frozen red onion

Storage time (day)

C. 1)
Properties Samples 0 1 5 3
Control 1250 +26"7% 1916 +51* 4233+108" 4393+93**
Ronion-10 1073+61"° 1463+129" 19532148 2163+51"
Ronion-20 893+21" 980 + 75" 102750 1103+97"
Hardness Ronion-30 106681 86321 763 +70°5¢ 66321
FRonion-10 1030+ 10" 151780 1683+ 74 174642124
FRonion-20 753+15" 783+6" 820+46" 1110+110*
FRonion-30 8774314 58312 510+35 48312
Control 101 +0% 101 +0.00° 125428 17314
Ronion-10 102+1% 101 +£1% 176 4" 191.40+4.33*
Ronion-20 1021 101 1" 1574 169.67+19.39""
Springiness Ronion-30 102+ 1% 101 +0°° 12641 159.67 +8.56™
FRonion-10 102+0" 100+1%° 164+4"" 176.26+ 1887
FRonion-20 102+1% 101 +£1%¢ 133428 177.13£12.64™*
FRonion-30 1021 101 18 110+14% 129.65+3.20°*
Control 116+6 82+ 2beB 28 +4% 47.64+1.26%
Ronion-10 108+1" 73+6% 80324 99.97 4 24.33°44
Ronion-20 109+4"° 71419 91 +8C 199.47 +10.24**
Cohesiveness Ronion-30 1082 76418 123420 124.30£18.02"4
FRonion-10 1083 7441 75438 92.78+15.31*
FRonion-20 105+1"*" 86+4"" 96+ 2374 121.17+12.93""
FRonion-30 107+3"8 90 44 109+10*8 132.34+9.86™
Control 1490+ 61 1553458 1030+37"¢ 2245+116*
Ronion-10 1160+ 68" 1018+73" 1286+132"" 1710+ 153"
Ronion-20 9714527 69460 100217 1700+ 262"
Gumminess Ronion-30 829+ 52¢ 781 +31"° 903 +76™AP 982+ 4%
FRonion-10 1107 +26™ 106598 1195728 1380241
FRonion-20 8124818 686+ 14" 824 +94°IAB 943+191%
FRonion-30 63748448 562+90™ 7134638 720+76™
Control 150379 + 6887 156652 5474 13073982338 467537 + 47138
Ronion-10 117128+6233" 103010+8221" 249793 + 37678 366889 +33627™"
Ronion-20 98427 +5605 721645523 158997+ 9490"" 249261 +42114*
Brittleness Ronion-30 95227 +77595¢ 8727345891 112347 +20026%48 125402 +11238%
FRonion-10 112342+2959" 106929 +9291* 177882 +1282" 200232+18128°
FRonion-20 81416+745" 700492089 100634 +8254°" 115914 +9993™
FRonion-30 75503 + 5597 63045 + 9431 94718 +6663°* 9509542141
Control -57+6%8 00 00 0+0™
Ronion-10 -60+£0" -10£10™* 0£0™ -7+6"0
Ronion-20 ~73+6% -17+6" 00" 0£0™
Adhesiveness Ronion-30 -43+6" -23+6® 0£0™ 7600
FRonion-10 -50+10"" 0+0 0+0 0+0%
FRonion-20 -30+0% 176> -3+6™ ~10£0"8
FRonion-30 -30+£10*® -10+0™* 0£0™ -3+6™4

YRonion and FRonion stands for fresh red onion and frozen red onion, respectively. 10, 20 and 30 stands for 10%, 20% and 30%
of each fresh of frozen red onion, respectively.

“Means in a row (A-D) and a column (a-f) followed by different superscripts are significantly different at p<0.05 by Duncan’s
multiple range test.

NP bS]l AZF A7) HEEE ROAFOR 7 W] /UM HEEE AR A dehba YER

a¥e ¢ 5 At % A pste] Hrhgol FrhsEA AEEE A Hoby
ge A9 AAgE WA ge vET, dend 2 9 & Aarh

A8} 109% B7HE 2 YERB AP} 10% Fohol AAAY ANZEANE GA A, D, % G

N
N
N
> S
W
(@}
-+

2} 1.84, 6.60+1.50 2 6.10+1.59% F2 A3 x}o] F
glo] i3t Aa=E Yeldloy AR x| ekulo] o Az A7) M L ASEE By geis B



244 P -

w2}

Table 4. Sensory evaluation of Sulgi added with fresh or frozen red onion

Samples“ Color Flavor Texture Taste Overall acceptability
Control 7.20+1.06 5.85+1.53° 6.50+1.647 6.30+1.847 6.25+1.68"
Ronion-10 6.10+£1.12™ 5.56+1.64" 6.60+1.47" 6.60=+1.50" 6.15+1.69™
Ronion-20 6.85+1.66™ 5.30+1.84% 6.95+0.947 6.70+1.42% 6.65+1.39"
Ronion-30 7.75+1.07° 6.15+1.79° 7.05+1.19° 7.05+1.36 7.25+1.29°
FRonion-10 5.30+1.30° 520+1.64" 6.25+1.80" 6.10+1.59" 5.85+1.35™
FRonion-20 4.40+1.54° 450+1.50" 6.35+1.76™ 5.56+1.54° 5.40+1.60°
FRonion-30 3.90+1.97 4.95+1.96™ 5.90+1.92° 5.70+1.84™ 530+1.81°

YRonion and FRonion stands for fresh red onion and frozen red onion, respectively. 10, 20 and 30 stands for 10%, 20% and 30%

of each fresh of frozen red onion, respectively.

“9Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.
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