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Quality Characteristics of Omija Jelly Prepared with Various Starches

Hyun Ju Lyu and Myung Suk Oh
Dept. of Food and Nutrition, The Catholic University of Korea

Abstract

This study was carried out to determine the effects of various starches (mungbean starch, cowpea starch and com
starch) on the qualit/ characteristics of Omija jelly made of Omija extract. The viscosity of starch suspended in
Omija extract and distilled water was measured by using a RVA(Rapid Visco Analyzer), and, color value, syneresis,
texture(rupture test and TPA test) and sensory properties of Omija jelly and pure starch jelly were measured.
Gelatinization temperature of each starch suspended in Omija extract was higher than that suspended in distilled
water, whereas final viscosity of Omija jelly was decreased. Omija extract appeared to retard the gelatinization of
starch and recrystallization of gelatinized starch. The viscosity of comn starch was lowest among the three types of
starch, suggesting that higher concentration is needed in the use of corn starch. The lightness(L) of comn starch gel
was the highest among the gels. The syneresis of Omija jelly was lower than that of starch jelly, therefore, Omija
extract seemed to be helpful on the stability of starch gel. Rupture properties of Omija jelly was lower than that of
starch jelly, whereas the adhesiveness of omija jelly was greater. Omija jelly made of com starch was less cohesive
and more sticky then other gels, and its acceptability was very low. Sensory characteristics of the gel were
relatively well correlated with the mechanical characteristics. Overall acceptability of Omija jelly was high in the
concentration of 7, 8% of mungbean starch and 8, 9% of cowpea starch. Thus, the optimum concentration of starch
for making Omija jel.y using mungbean starch was 7, 8% and that using com starch was 8, 9%.
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Mung bean starch(6, 7, 8, 9%)
Cowpea starch(6, 7, 8, 9%)
Corn starch(9, 10, 11, 12%)
l
Adding sugar(20%)
l
Suspending the starch in omija extract
(for making omija jelly) or
distilled water(for making starch jelly) and
stirring the suspension at 25°C for 30 min

!

Pouring the suspension(30mL) into centrifuge tube and
heating the suspension in shaking water bath at 90°C for
30 min

l

Pouring the resulting paste into glass tube
(30mm diameter 20mm height) and
holding the glass tube at 25°C for 30 min

Fig. 1. Procedure for making omija jelly and starch jelly
31, ZRF Baste] Axd ARA ARAde

TsAAME AEAY AZE I4EIH Al A
N8 YdA Zabag £7)(10.5em X 7.5cm X 1lem)
o 919 WHoz AZF QuAFEA Ei HE
Hegd 120mLE Y3 90°C 4] shaking water bathej]
A 2587 AAdS oe 2714 25°CelA 3087 9

3. Al

1) A% deale) 45 B4

oA FEele] RO APALLF FHTo)
2T AedGAY A5 54 HEEUL RVA

(Rapid Visco Analyzer, 3D+%&, Newport Scieniific,
Australia)E o] &3t FQA FF 2&= 18
7+ 50C2 x5, 95CAA 12C/ming £ER
LES 457 ¥ 28 302 B 95CE 4, 12
CT/min®] X2 50C7HA X 7227 £ 50C
A 28Z gAEtY A= JFAE Atk Lol
AE FHozRe 34 E(peak viscosity, P), & A
Z =(minimum viscosity, H), &% X (final viscosity,
FE 243t o5 S8 #2258 breakdown(P-H),
consistency(F-H), setback(F-P) 7x& T3l th

2) AiAe] ¥

AyAdel FEdWAMxz:= MzabA(Color Meter ZE
2000, Nippon Denshoku, Japan)E o] &sld L(EX),
(A E), (M) ke T3
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4) Aol don

AgAe dAx:  Texture Analyzer(TX-XT2,
Stable Micro Systems)E A}&3le] HHEA (rupture
test)? TPAEJ(Texture Profile Analysis test) S TF&
9 zxo ZAF3ATt

test type rupture test TPA test
measuring type  one bite compession  two bite compression
deformation ratio 90% 50%
plunger type cylindrical type ¢ 50mm cylindrical type ¢ 50mm
sample size 20mm X 20mm 20mm X 20mm
probe speed 1.5mm/s 1.5mmy/s
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vl &2 A (overall acceptability)S H7}51A a9t Al
9 #Hrst= 7 point category scaled] EAATEZ W
AleHAl sten, QE& Log 4R ENPE)
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EE AP 35 ol AAstgen ztzhel AF
S 5 22 ABEL SASE EA Hsld B
sttt EAYEE 2 B4, Duncand] thgg] A
% (Duncan’s multiple range test), Pearson2] AM3lA|
E A} (Pearson’s correlation) 5o} tH?.
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Table 1. RVA Characteristics of various starches suspended in omija extract and distilled water
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Mung bean starch Cowpea starch Com starch
i vl
Comenration 7 8 9 § 7 8 9 9 10 i 12 Falue
%)
[Pas“(“(g,) $0602026™ 79132083 198320647 1983200618570 -0.10° 8835 L3 $673-067 82752044 80272021° 20352027 804520185 810035 11478x
emp.
l;;a\‘/‘m 118.33:22.08" 170002 1007 251002 200° 37400 25.20°|92.33 - 115 122,00 000" 17650+ 485" 23467~ L53] 175002.2.65' 167,002 0.00° 279.33 2 231° 358.00.2 5.667| 1284845+
?’[R‘i‘/u) 5900200 86,672 LIS 11833215 165.3323.5°5400* 178 8650 -0.71" 126502 200° 133332 2,08 120002 100% 115002 3.46° 172,00 346’ 207002707 | 347044
i i V X d © 2
ig; F(‘];‘f/lw 8533 200 13067 LIS 183672 208° 259002 2.00°|69.33 2 0.58' 108.502 071" 170,00 556 20500 3.00°| 138,67 153 13167 1.53° 215,67 =257 278502 7.78°| 586.89%+*
B’egvif;w“ 933153 83337115 132677056 20867257 38332058 3550207F 50002283 10133 20.55] S400=361" 5200 =346 107.33=306° 15100 141718174195
S:l;\?z;k 233,00+ 1.00% 3933 20.58° -67.33.53.61" -115.00 2 3.61-1200 LO0° 135020717 650 £ 231° 2967 +0.71°|-37.33 + 1.15% 3533 7 153" -63.67+ 1.53" -79.502.2.12' | 58048+
C"(“;‘:,E'cy 26332058 44002000° 65332351 93672 158|15332 15F 22002000 43502354 71672208°] 16672252 1667208 4367153 71502071 51331
[ei:‘("f,) 74737040 1420 0.10% 7420 0.14™ 75257 007° 76732015 77052163 77.08=067% 28302057 | 2702275 73202010 73152048 737020415 1156
LV | ' 2 ¢ a
':;tm 11672058 177672 153 24800+ 141° 4750 2495°(88.67* 0.58' 13000 - 141" 176,002 141" 23950 344°| 16267 « LIS 17433 1538 277.33 404" 370.33.5.03°|1395 03w
in V . ‘ ¢ < < 1 1
I(g]m) 97,00 100 13433 231" 17150+ 071" 246.50=. 07016700~ LO® 97,50~ 221" 12450~ 071° 16250 <202 | 9400=265 9833 L15' 13767 306° L7167 4167] 40940
isti i V 3 < ¥] ! t o o
D‘f:g:d };;?/lm 168.00 000" 251.33 231 305502 2.12° 442,002 283'|96,00 100" 159,50 -0.71" 231.50-0.71' 301.00.= 8.38%| 180,67 = 3.06° 187.67 = L5 268.00= 346" 332672 2.107| 72249%
Bre(;kv‘ig"’“ 14671058 3332252 76502071° 100002424 21672 115 32.50=070° SL50=210 7700 =141 68672153 7600~ L73° 130,67 =379° 19867 = 306 162,477
S(eé\?ff)k 56332058 73.67:252° 5750-071° 94502212 7332058 20.50:2.12° 5550212 61502495 18002200 13332058 9332153 -37.67+8.50"] 30426+
Coai‘\sl‘;‘)‘cy 71002 100" 117,00+ 000° 13400 * L4I” 195.5022.12')29.00 ¢ 100 62002283' 107.002000' 13850636 86.67=0.58° 89.33 22.08° 13033 <2.30" 16100+ 794°| 579.11#¢

1) Each value

is the mean + S.D.

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.
% significant at p<0.001.
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Table 2. Color value of various omija jellies and starch jellies

Ifung bean starch Cowpea starch Com starch
C .
oncentmation | 7 8 9 6 7 8 9 9 10 11 12
(%)

Omii L 1610 0.11" 17. 92048 17.69-.047 17.7120.15] 15842019 1660 1058 1680024 17.162036| 17732004 1799008 1848024 18.62-028
'elllija a 5.52:008 5.8:031 567-025 5762010f 533010 555:017 569:011 5682016/ 590:010 580007 589:005 5.77:020
s b 185003  1.99+009 142022 126:023) 2212005 1.77-0.19 161°006 149:0.17| 167007 1602004 149002 149+007
Strch L 29.48: 023 30.i3:095 30.65..000 30.79:0.02(30.85:005 31.24 2 1.00 30.75:020 3183117} 3348005 33502100 33212020 3322:1.17
'eI;i a 0.08:006 -005:002 003-002 005 005/-008:002 000007 0062004 -0.03:016] 0202011 -025:007 -0.18-004 -028-016
s b -634-003 -7012051 -7.27:.001 -7.19.:0.05[-695:007 -7.062.005 -7.34-001 -7.56-006| -7492005 -7.43:005 -7.56-001 -753:006

1) Each value is the mean 2: S.D.
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Table 3. Syneresis of various omija jellies and starch jellies(%)

Mung “ean starch Cowpea starch Com starch
o F-value
ps )
Time(h) 6 7 38 9 6 7 8 9 9 10 1 12
1 094:009" 093-0.11 092005 091:005 | 1.09:017 093:006 092003 091001 |099:005 095004 085-003 084:004 271

Omi 2 127:013  118:009 1152005 1L12-0.15 | 1.21-008 119-043 117:003 1162003 |125-002 119-005 106005 1052005 1.61
ol » 4 1552015 1505009 1422018 141:043 | 165-032 146-012 141-006 1.18-008 | 149-005 1.39°009 122:006 118008 207
elly . a . n o . ar : o ;

I 15 248:023 200-0.14" 199-010° 177-021"| 305022 256 009" 231-02° 219°0.14%|202:0.11" 192-007 167-023" 160015 19.92%%*

4 239-016" 233-027 233-018 221 :0207| 540:021 458026 403004 360-0.04" [230:022" 214-0.017 183:031 173°044° | 116220+
1 1412050 L[I52010 1092009 1.02-011 | L13-044 101-015 1(08°003 108:024 | 117009 097-027 092-006 090*005 27

Sach 2 (85-0.05" 152:011 142:008™ 1342015 | 149014 140-000™ 138 003" 124019 | 151043 129:025% 126005 123:0.14° | 586++

.e'flm 4 279:019" 224:023 20550017 157-035% | 227-017 198:010™ 189-003 148036 | 211009 188028 183-004" 180 0137 1094%%*
v N 2! 0

e 15 [1L052066 592:045° 490°017" 370-014%| 9.13:063" 668-030° 571032 487038 |3112028" 2637030 257:021" 253:018" | 117.70%%

24 1968 :060° 10812071° 879:020° 644038 117412073 1432:026 1107-038 949:037 |39:054 296014 2912028 2862031 | 436.25%+

1) Each value is the mean d4: S.D.

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.
%% gignificant at p<0.001.
Table 4. Rupture charateristics of various omija jellies and starch jellies
Mung sean starch Cowpea starch Com sarch
Concentrati Foval
(r)““"“ 6 7 8 9 6 7 8 9 9 10 I 1 e
’q

omil Swess 1092072 1127:084% 16932140° 1694243 | 675-0.36° 13.19:050° 1307-108" 1559-090" {540-090° 619:03% 775-105° 963-019° 50,1675
,H'J' Swain | 0625001 0.60:00(™ 0592001 059:001%| 061-000" 063:000 059002 058-000° [0512001 050000 05120027 0522000 54530
\3 . .

et Enerey | 4002007 567018 72340247 831°052° | 300- 018 472:012" 616:026 846:-052' [403024° 454:0.13" 577:024  735:015 120.3]%x*
Sare Stress 86821467 20512345 469426307 STUL7S502° 14207050 24520103 3332:551° 458627.05° (7282018 8842053 90020297 1040:095" £69.84%*¢
,:;i“ Smin | 0.68:004 0712002 0742001 075:000° | 072:000" 074-001° 073:001" 074-001° |053:002' 0552001 0522000 0542001 | 9278

) Energy | 3752005 8342006 156220117 20.037008° | 4507025 888053 1L09:0.10° 1428-010° (554-028" 6212025 783-027  023:004"| Se6.l0r
1) Each value is the mean :k S.D.

Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test.

%% gignificant at p<0.001.
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Table 5. TPA charateristics of various omija jellies.
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H, A3 A (chewiness), 7 /J(gumminess)<
AR onAAYs B ERoU Sa%
n A7 o ¥kl F27d (adhesiveness)
25 euzdevt o AN uAEE
E o] ARANAE ddol ZlA
b Slth A X(hardness)E =F, FHA
2H AR 7 AR R o A, S5

oAt ARAYEG ©  Fgoh

o)
O

I
-

2

2o e & orlo de

Yoshimura 526 )abe @A) zute AR A
o9 w7t T AAFo] gelAR RS AxY
o Zasel gudEA F 2AAE o

2R 2 Bvh 39 2 H, Nishinari’”o) o8 3

Fe3

Characteristics
Concc(:‘r;t;anon Springiness Cohesiveness Chewiness Gumminess  Adhesiveness Hardness
(4

6 0.83- 001" 058 +00°  22873+875 27553+7.79° 5.97v040° 476.17 * 12.05°
Mung bean 7 0.87+0.01° 059 000" 347.59 * 26.51° 42353 +11.26" 13.57+0.85" 72207 17.14°
starch 8 0.89+0.01°  0.57+0.00° 497.58+7.66° 557.69+522° 20.17+321° 97130+ 13.01°

9 091+ 0.01" 056~ 0.0 708.82+19.39° 776.69~ 18.39" 28.96 +4.50" 1348.30+ 4.58"
6 0.79 *0.01"  058+0.01° 15206+622" 192.41+6.34 330.80 +10.42"
Cowpea starch 7 0.84 0.00‘i 0.59+0.00“n 251.76 +7.72°  299.00 - 8.67° 8.09+224° 509.37+13.61"
8 0.88 * 0.01° 0.58 +0.00™ 381.14 * 10.54* 431.97+11.09" 13.02+1.87° 745.77+21.50%
9 090 *0.01°  0.57+0.01° 47647 *8.89° 531.00+16.09° 14.99 +0.53° 939.50+10.18°
9 0.83+0.027 044 +0.04" 17590+ 14.24" 211.70 + 12.46' 2038 + 1.41°  484.85 * 1025
Com starch 10 0.86 +0.03¢ _ 0.48*0.03“‘ 206.76+28.17%" 241.11+25.66% 20.71 +0_05°‘ 499.10+22.63'%
11 090 - 0.0 053 001" 36363 +6.56° 40225+273" 22.64+323° 76585+ 11.81°
12 0.92 +0.01" 0.50 * 0.04° 44944 * 2607° 487.36 * 26.87° 33.54 + 007"  965.65 t 23.55™

F-value 35.11%%* 14,18%%*% 210.9%+* 290.01%** 47.96%** 1021.83%+*

1) Each value is the mean + S.D.
Means in each column with different superscript letters are significantly different(p< 0.05) by Duncan’s multiple range test.
***% significant at p< 0.001.

Table 6. TPA charateristics of various starch jellies

Characteristics

Concz:;t;atlon Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
(i
M 6 0.87 ~0.00" 0.58 +0.00"" 195.39+12.41' 225.39+13.74° 385.87+22.91®
be‘:f 7 0.92 + 0.00™ 0.59 + 0.00° 351.73 + 5.28* 384.23 - 7.46* 479 +241° 655.20+ 14.71°
tarch 8 091+ 0.01™ 0.58 + 0.01 483.05 + 7.03° 529.12 + 336" 18.73 + 1.07° 910.70+9.03
9 0.94 + 0.01° 0.58 + 0.01* 62624 + 37.24" 66944 + 32.72" 2665+ 1.10° 1152.07 + 46.43"
6 0.85 + 0.03° 0.62 * 0.00" 136.61 + 14,36 160.95 +11.25" 261.80+20.13"
Cowpea 7 0.90 + 0.01° 0.61 + 0.00° 224781422 250.51+1291¢ 408.10 +20.80°
starch 8 092+ 0.01™ 0.61 +0.01" 316.58 - 8.68° 34438+ 1037 497 +2.29° 566.27 ~20.22"
9 0.93 +0.01" 0.61+0.01"™ 388.25 +5.92° 417.60+ 5,63 10,06 +2.26" 695.93 245"
9 091001 0.59 0.0 358.99 +20,09" 358.99 +20.09" 11.64 +1.37° 605.77 +32.00°
Com 10 0.91+001% 0.57 +0.02' 35194 +3737%  387.86 +35.67° 18.20+0.95° 696.50 +11.47
starch 11 0.92+0.01™ 0.56 +0.03° 408.61 +44.22° 445,00 +44.22° 26.86+2.83" 800.43+12.09°
12 0.93 +0.01" 0.59+0.01°"* 492.43+8.65° 530.23+8.00° 3402 +3.51° 896.13+13.82°
F-value 11.2]%%* 4,64 95 39 ¥+ 111.58%%* 115.19%%* 347.48%%%

1) Each value is the mean + S.D.
Means in each column with different superscript letters are significantly different(p< 0.05) by Duncan’s multiple range test.
**% significant at p< 0.001.
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Table 7. Sensory charateristics of various omija jellies

, Characteristics
Concentration Overall
(%) Color ~ Clarity = Aroma Adhesiveness Elasticity Cohesiveness Brittleness Hardness Smoothness .
acceptabillity

M 6 519" 5.33° 39 2.81° 3.67% 3.62° 4.14 3.00° 5.52" 4.10™

be‘;“ng 7 5320 405" 414 355 505 4597 427 4277 5.00™  4.95°

8 443" 367 414 348 5.38" 5.24° 3.86 5.05° 4,62 4.86"

Starc}] . a C DC A4 t:l a cd abc
9 3.33 2.86 4.10 3.00 495 4.86 3.71 5.62 4.10 4.52
6 5.19° 5.7¢6" 3.95 2.43° 2.67° 2.05° 438 1.62° 557" 3.05°
Cowpea 7 5.90° 5.07° 4.48 3.62" 4.05° 3.33° 433 2.90° 486" 3.95°
starch 8 445" 430" 395 370" 5.00° 4.65" 375 435" 480™ 505
9 443" 381" 410 329" 5.19° 4.90° 3.38 5.38° 4.57° 4.76"
9 400° 3577 4.14 4.00" 2.33° 2.38% 4.90 1.95° 433 2.52°
Corn 10 3.14° 2.71° 4.19 3.81% 2.76* 3.38° 4.18 3.24° 3.19° 2.62¢
starch 11 343 252 452 447 262 314 4.33 3100 357¢ 2.71°
12 2,71 248 414 433" 3.48™¢  3.95% 443 4,52 3.10° 2.57°

F-value 17.10%%% 1923%*x (3] 2.55%%  1329%%% 1D JO*** 132 24.32%%%  760%*%  ]7.45%%*

1) Means in each column with different superscript letters are significantly different(p< 0.05) by Duncan’s multiple range test.

**  *xkgignificant ar p<0.01 and p< 0.001, respectively.
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Table 8. Correlation coefficents between sensory charateristics and mechanical measurements of various omija jellies
Sensory characteristics

Mechanical Overall
measurements Color Clarity ~ Aroma  Adhesiveness Flasticity Cohesiveness Brittleness Hardness Smoothness s
acceptabillity
Rupture stress 0.08 0.06 -0.08 -0.16 0.5%* 0.68%**  .046%*%  0.71%%*  (042% 0.64%%%
Rupture strain 0.47%% 0.5%%  -043* -0.34* 0.37* 0.29 -0.19 0.13 0.56%**  0.49**
Rupture energy  -0.34* -0.38* 0.19 0.04 0.39* 0.59%*%*  -.043*  0.74%** .02 0.40*
Springiness -0.48**  -0.45*% 0.26 0.37* 032 0.48%* -0.47%%  0.70%*% 0,11 0.26
Cohesiveness 0.47%* 0.29 -0.41%* -0.13 0.35 0.23 -0.29 0.26 0.44* 0.48%*
Chewiness -0.45% -0.35 0.11 0.16 0.35 0.55*%**  -042% 079  .0.02 0.43*
Gumminess -0.40* -0.35 0.08 0.14 0.37+ 0.57%* -0.43*  0.81%** 001 0.46*
Adhesiveness -0.62%**%  -0.50**  0.38* 0.17 0.11 0.26 -0.25 0.41* -0.36*% -0.06
Hardness -0.49%*  -041* 0.15 0.19 0.33 0.54%* 0.39*%  0.79%** 007 0.37*
L -0.55%%%  0.52% 0.50% 0.36* -0.2 -0.67 0.01 0.2 -0.52%% -0.28
a -0.24 -0.21 -0.04 0.22 023 023 -0.23 0.18 -0.25 0.08
b 0.37* 040*  -0.19 -0.11 -0.34*  -046%* 0.36*  -0.61***  0.05 -0.31
Syneresis 0.41* 0.35%  -0.42* -0.27 0.05 -0.09 0.01 -0.36* 0.32 0.13

* xx ¥R significant at P<0.05, P<0.01 and P<0.001, respectively
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