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Quality Characteristics of Omija Jelly Prepared with Various Starches
by the Addition of Oil and Chitosan

Hyun Ju Lyu, Myung Suk Oh
Dept. of Food and Nutrition, The Catholic University of Korea, Puchon 422-743, Korea

Abstract

This study determined the effects of soybean 0il(2%) and chitosan(1%) on the quality characteristics of Omija
Jelly made of various starches (mungbean starch, cowpea starch and corn starch). RVA(Rapid Visco Analyzer)
viscosity was measured for starches suspended in Omija extract with 2% soybean oil and 1% chitosan. The
color value, syneresis, texture{rupture test and TPA test) and sensory properties of the samples were measured.
Gelatinization of cowpea starch was expedited by adding soybean oil and chitosan. Otherwise, gelatinization of
mungbean starch and corn starch was retarded by adding chitosan. The lightness(L) and the syneresis of Omija
Jelly with soybean oil and chitosan were decreased, indicating the increased transparency and stability of Omija
Jelly. Rupture stress and rupture energy of Omija Jelly were decreased by adding soybean oil. Rupture stress
was increased and rupture energy was decreased by adding chitosan. The addition of soybean oil improved
texture of Omija Jelly, indicating that the springiness, cohesiveness and chewiness of Omija Jelly were
increased and adhesiveness was decreased. By adding chitosan, the springiness and hardness of Omija Jelly
were increased and the cohesiveness and adhesiveness were decreased. The overall acceptability of Omija Jelly
made of 6% or 7% cowpea starch and cormn starch was increased by adding soybean oil and chitosan, but the
quality characteristics of Omija Jelly made of mungbean starch were not influenced by additives such as

soybean oil and chitosan.
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HOg Ax eHAFEd 24 AEAES 120 mL
Y51 90°C ¢ shaking water batholl 4} 2583+ 7133 o}
714 25Tl A 3087t A st ARBsreh
TG olste] RE AFNA control {3, F1EA
9 A7tEg AVteA E2 AUME RV AEEA
control®] Hlo]E{{= HE(Lyu HI®H Oh MS 2002)%} &
4 HolEE AgstATh

1

o mlm oL,

1 2 Adadrel Y5y
LuRFE B4 ARdgde] AEERS 58
2 RVA(Rapid Visco alyzer, 3D+, Newport Scientific,
Awmlia g o g3l ZFAGT ZFLEL 127
50CE $XA33, 95C7AA] 12C/mng] £52 25g
FEAIZ F 2% 30 B 95CE HA, 12C/ming
S5 50C7HA 255 SAAZL F 50ToAN 287
FAS Heqde A9tk QoA Ax ZHe 2R
#H 1A S(peak viscosity, P), &A1 E(minimum viscosity,
H), F£dX(final viscosity, HE &35t ol =3
X 2 5-E] breakdown(P-H), consistency(F-H), sctback(F-P)
e T3tRTh

Z

2) $xlAes) AE

Quxda] o] EEMEs Al %A (Color Meter ZE2000,
Nippon Denshoku, Japan)E& o]&sled L(EE), a(ZFM
), (&8 x) ge T

3) 2mAAE e o)F

Nagasaka K%} Takeya S(1996)9] W o ol 835l of

s 38R ERIGEANNO) 2 Ao

55 65%%2 2% dAHA o) 6 mesh TS HX 35
Alg udadE @ ol 5L F 25TohA |,
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olFE& (%)= E AA T/ BT A FA(g)]x100

4) 2njArAd)e) g2z

enzAg e BElXAHE Texture Analyzer(TX XT2,
Stable Micro System, England)E Al23le] #HgEA
(rupture test)¥} TPAE/d(Texture Profile Analysis test)-<
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Table 1. Operating conditions of TX XT2 Texture Analyzer
for measuring the texture of various Omija jellies with 2%
soybean oil and 1% chitosan

Parameter Conditions
Rupture test TPA test
Measuring type One bite Tow bite
compression compression

Sample size 20 mm x 20 mm 20 mm x 20 mm
Plunger type(lucite) Cylindrical type Cylindrical type
(® 50 mm) (@ 50 mm)
Probe speed 1.5 mmy/s 1.5 mmys
Deformation ratio 90% 50%

5) #H5RHA

A S dsty Abd E¥E AFILESH gF
A3 dAd 248 S AdE AFstd enxAe
9} A(red color), FWE(clarity), ZHaroma), A
& H(elasticity), &7 “d(cohesiveness),
7 A (brittleness), 7 E(hardness), v} ze] &4
(smoothness), A<l w}&A A (overall acceptability)

& FrtsAl stk AR Bk TIFEHE([T
point category scale)® ZEZ FAISHA stgoen, 7t
Z 0B8% o] EYFEI b A3 AE, M
P& FEo) BEYFET) JME ok AL JEhY ik
A& AAE 25CAA 1.5%1.5%1.5 ecm= 7)) ow)A}
A g A &l Fob ATk & ddolAE
ddnit 8 i ES A Y(balanced block design)
2 Agsle S 4189 A&7} 339 AR AE
Hol, 2 sdo] Agsi BE AR2AE B
5+F HStone HE} Sidel J 1997).

(adhesiveness),

6) A 24

BE UYL 38 oY WAsdT Ao AW 5
A de AESS SASE EA Adsid 2L
H, EAUH2 EAREA(ANOVA)Y Duncan?) vhH 9

7 (Duncan’s multiple range test)o] SItHE & v+-&
F 1993).
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Table 2. RVA Characteristics of various starches suspended in Omija extract with 2% soybean oil and 1% chitosan

g Wt

Mungbean starch

Cowpea starch

Corn starch

Concentration(%) G 5 n 5 p 5 3 5 5 0 T ) F-value
Pasting 80.60Yde  79.13f 79.83ef 79.83ef | 85.70b 88.35a 86.73a 82.75¢ 80.27d 80.35de 80.45de 81.10d 114785
temp.(C) | +0.26 +0.83 +0.64 +0.06 +0.10 +1.13 +0.67 +0.44 +0.21 +0.27 +0.18 +0.35 ’
Peak V | 118.33h 170.00fg 251.00d 374.00a | 92.33i 122.00h  176.50f 234.67e | 175.00f 167.00g 279.33c 358.00b 1284 8475
RVU) +2.08 +1.00 +200 1520 +1.15 +0.00 +4.85 +1.53 +2.65 +0.00 +2.31 +5.66
Min V 59.00g  86.67f 118.33e 165.33b | 54.00g 86.50f  126.50cd 133.33c [121.00de 115.00e 172.00b 207.00a 347 04k
B (RVU) +2.00 +1.15 +1.53 +3.51 +1.73 +0.71 +2.02 +2.08 +1.00 +3.46 +3.46 +7.07
e?(nntra]cat Final V 85.33i 130.67g 183.67e 259.00b | 69.33j 108.50h  170.00f 205.00d | 138.67g 131.67g 215.67c 278.50a 586,807+
(control) (RVU) +2.00 +1.15 +2.08 +2.00 +0.58 +0.71 +5.56 +3.00 +1.53 +1.53 +2.52 +7.78
Breakdown | 59.33g  83.33f 132.67c 208.67a | 38.33j 35.50j 50.001 101.33e | 54.00h 52.00hi 107.33d 151.00b 1817410
(RVL) +1.53 +1.15 058  +2.52 +0.58 +0.71 1+2.83 +0.58 +3.61 +346  +3.06  +14l
Setback |-33.00de -39.33g -67.33h -115.00j | -12.00c  -13.50b -6.50a -29.67d | -37.33fg -35.33ef -63.67h -79.50i 580,484+
RVU) +1.00 +0.58 +3.61 +3.61 +1.00 +0.71 +2.31 +0.71 +1.15 +1.53 +1.53 +2.12
Consistency| 26.33e  44.00d 65.33c  93.67a | 15.33g 22.00f 43.50d 71.67b 16.67g 16.67g 43.67d 71.50b 51331+
(RVU) +0.58 +0.00 +3.51 +1.53 +1.53 +0.00 +3.54 +2.08 +2.52 +2.08 +1.53 +0.71 '
Pasting | 81.90cd 80.73¢ 80.50ef 80.27f | 85.50a 84.67b 84.53b 84.43b 82.10c 81.53cd 81.40cd 81.27d 132.64%++
temp.(C) | £0.10 +0.15 +0.26 +0.15 +0.10 +0.21 +0.21 +0.23 +0.00  +0.21 +0.17 +0.06 :
Peak V | 151.00g 231.00d 266.00c 349.67a | 99.67i 135.33h  177.33f  286.00b | 172.33f 203.00e 274.67c 345.33a 04,00 %
(RVU) +1.00 +2.00 +2.00 +9.50 +3.21 +0.58 +3.51 +8.72 +2.31 +3.61 +2.08 +4.93 '
Omija Min V 72331 105.67g 121.67¢ 153.33c | 57.67j 75.00h 103.00g  149.67c | 117.00f 134.33d 166.33b 195.00a 156.01%+*
extract (RVU) +0.58 +1.53 +2.08 +2.08 +3.21 +1.00 +2.00 +1.15 +1.00 +2.52 +0.58 +1.73 ’
with Final V | 105.67h 170.33¢ 194.67d 249.00b | 74.00i 105.67h  156.00f 252.33b | 146.00g 167.00e 235.33¢c 286.33a 780 78
2% (RVU) +0.58 +1.53 +5.51 +1.73 +3.00 +0.58 +3.00 +4.04 +3.00 +4.36 +4,04 +4.51
soybean | Breakdown 78.67g 12533¢ 144.33c 196.33a | 42.001 60.33j 74.33h 136.33d | 55.33k 68.67i 108.33f 150.33b 591.70%+*
oil (RVU) +0.58 +1.53 2,52 *11.06 | +1.00 +1.53 +2.89 +7.57 +1.53 1231 1+2.52 +4.16 ’
Setback | -45.33e  -60.67f -71.33g -100.67h|-25.67ab -29.67bc -21.33a  -33.67cd |-26.33ab -36.00cd -39.33d -59.00f 1177655+
(RVU) +0.58 +0.58 +6.81 +11.02 +1.15 +0.58 +3.06 +11.59 +5.13 +1.00 +2.08 +1.73
Consistency| 33.33f 64.67d 73.00c 95.67b | 16.33g 30.67f 53.00e 108.67a | 29.00f 32.67f 69.00cd 91.33b 160.80%++
RVU) +0.58 +1.53  +436  0.58 +1.53 +1.15 +1.00 +15.04 +4.00 12.52 +436  +3.21 ’
Pasting | 81.67fg 81.47g 8143g 8147g | 85.87a 84.43b 84.03bc  83.40cd | 82.80de 82.13¢ 82.20e  82.00ef 775w
temp.(C) | z0.15 +0.21 +0.47 +0.35 +0.74 +0.15 +0.78 +0.62 +0.00 +0.64 +0.10 +0.17 ’
Peak V [ 101.67k 156.67i 223.00e 325.00b [ 90.331 134.00j 183.33g 251.00d | 169.67h 202.67f 282.33c 361.67a 487.50%+*
RVU) +1.15 +4.62 +436 +10.58 +0.58 +7.00 +4.51 +3.46 +6.43 +2.31 +8.14  +21.55
. Min V 57.33h  91.00g 120.33f 165.33c | 60.33h  91.67g 125.67e 152.67d | 126.33e 145.67d 193.67b 236.00a .
Omija | ®vy | :058 +300 =153 +839 | 4208 1635 +2.89 1058 | +351  +551 4700 <1637 |20
efvt;;‘ft Final V| 80.00h 134.33f 18267d 255.00b | 79.00h 12400 18167d 24067c | 144.67¢ 174004 241.00c 308.00a |, (o
1% RVU) +1.00 +3.51 +2.31 +9.64 +1.00 18.66 +2.89 +3.06 +5.69  +529  +889 2128
chitosan Breakdown | 44.33g  65.67e 102.67c 159.67a | 30.00h 42.33g 57.67f 98.33¢ 4333g 57.00f 88.67d 125.67b 853.80% 4+
(RVU) +0.58 +2.52 +4.73 12.52 12.65 +1.15 +2.31 +321 +321  +361 +2.08 +5.51
Setback | -21.67d -22.33d -40.33f -70.00h | -11.33¢ -10.00bc  -2.33a -10.33c | 25.00d -28.67¢ -41.33f -53.67g 443,007
(RVU) +0.58 +2.08 351 +1.00 +1.53 +2.00 +1.15 +1.15 +1.00 416  £1.15 £3.21 '
Consistency | 22.67i 43.33f 62.33¢ 89.67a 18.67j 32.33g 56.00d 88.00a 18.33j 2833h 47.33¢ 72.00b 427,98+
(RVU) +0.58 +0.58 +1.53 +1.53 +1.15 +2.31 +0.00 +3.00 +2.31 +2.08 +2.08 +5.00
1) Each value is the mean + S.D.
Means in each row with different letters are significantly different(p< 0.05) by Duncan’s multiple range test.

%% significant at p< 0.001.
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o] AXEHNIAN HINHE7} ¥ breakdowno] Z A AA7ME BRE ABA L, a, bgto] BAF2RT O
o) wgto] Friu Rustgiidl, ¥ AFA =@ gobgid, $49 AR Lgte] g4 AL Aol
2ol #4872 ADIES breakdowno] ARM 7|E  gastn FYE/L Z7HE A Vet Ed 7=
=7 252 Aol AGHAUTE Sethackgt e FAANE IFAVE RE AEIA Lko] faste BRI}t 3t
EREARTY SH5FARe 22T, BFRARE 3 2% AL VP e NERAAE 6%, 1%
71596 2.1, consistency gk M HAE ZF ZUHEH9 HFAEE A3t 2T AR, bk 71EAH
NEFAINE H5RART SFFARE 55 AVE SRARS F7) BRARS 7R, S4AR
=7} golgou, BRALLS 7%, 8% FEAM 3 2 Rusz ARel me 1 Agel gk iy
LE7} GobAM, RRART $FFARE JES A BRI BE L, 2, b9 WsE vudd JE
7t2 37 AdHy, FFHES st X8 S b A7 enjAAdgl Y dEeles ¥R dTFE FA
¢ & AU ATARE SRR JEL A2 Qe RO dehon, JEEAL dURY A%
Sobgou, FRAR, SPEPES s ATl o ¥ IFE FA Qkrhs Lee MHSE No HK(2001)
Aoy, IAHEE A AR 2F JNEN F7E S o] AFZA#9 A 3T
e Aot ABPEE SEARE JEN A%
o WE WEI AY AR, FEAE, 9fedE 3. 20|29 ol
< F7tslg e, Fukai Y §(1997)9 @2w HEH= 2 4 71Ede Avpe enAAdge olxge
o] Z7le AR ZAAsl =AY AL vehfzz  Table 49 YEAAT $AAE, A EAANE, FA
B A7bE BRAR, SEFARS wapt 35 Jhe EF Aol Adel wi ojfgol I
= Aoz Hth Breakdowng 7]1EZF Hslz A= o, ARY FE/ IHEFE o|Fgo] GolHT. o
Dasts AEO)QYOH, setbackS F|EA Btz Z7) = A8Y 557t IESTE Ay dF2IF £EE9
Stk Consistency’s H5ARL 71E2 A7z 4 AHAAM o7t 9AE LR EQIh Nagasaki Ko}
SRy ERAR aFLARe 27189k oAl Takeya S(1996)%= AANA $H9 =71 E715Hd
2 71BN Azke §A279 2 24 ARy Axs  olegc] it sto E A7 22 TS R
Ao 24AQ AFL FA= = Aowm HAT Aok ABHE FAMe SHARY olego] 7
ERXOM 2 o] XEAR, $44ARY w0tk
2. QO|XIHa|e) Mz FAAE By emAds olFgel At &
&2 2 JEAS HAS owAdale Mz  oHoU FFAE, STEFAEE FAFNVL olFe
Table 3¢] YA QTH SAAE, 7| EARE, BA of A9 Aol YEMNA &ttt WA JEMNFITE
bt BE AR =%r} ZrigEd waEl Li(EE), a Al AES erAe] B A olago] Zaged,
HAAE)L Z7sta, bHEAE)L Aarsgch & ol AL A FEAE AVt AZNGT FEE
Table 3. Color value of various Omija jellies with 2% soybean oil and with 1% chitosan
c ion% Mungbean starch Cowpea starch Com starch
oncentation(%) 6 7 8 9 6 7 8 9 9 10 1 12
Omifa T L [16.100.11" 17.194048 17.69:047 17.7140.15| [5.8440.19 1660058 16.80:0.24 17.16+0.36|17.73:0.04 17.9940.08 1848024 1862028
jc“y1 a | 5522008  558:031 S5.67:025 576:0.10| 5332010 5.55:0.17 5.69:0.11 5.68:0.16] 590:0.10 580007 5.89+0.05 5.77:020
contro) || 1856003 150000 142¢022 126:023| 2212005 17740.19 161:006 14940.17| 1676007 1605004 1495002 149:0.07
omija jelly| L [ 16592004 17.29:0.11 17.68:0.04 17.89:0.10 15.66:006 16734029 16944005 17.2740.04|17.69:0.03 18.08:0.05 18.59:0.03 18.80:0.09
with 2% | a | 540t0.11 5562006 5.67:004 577:0.11| 495:0.11 53620.16 5721015 580+0.13| 5.90+0.05 596:003 599:007 6.03£004
soybean ol | 4| 1404000 125004 0951003 0.82:006 166002 136:0.10 123003 1.09-004] 1124005 1094004 105:003 1.00+0.01
omija jelly | L | 16713003 1746009 1790£0.14 1793:0021565:024 16552022 17.60:039 17.88:022]18421056 18492023 19.11:033 1938:0.12
with a | 5574005 567:0.09 568+003 5.69:+001] 515007 551:0.02 553:0.11 5.58+008| 5.58:0.15 5.78:0.09 5.80+0.18 587008
1% chitsam) ) 1981005 1494005 126:005 1.05:0.04] 164£0.04 1.54:0.03 144005 128:0.01| 140:001 1404001 140+001 140:0.03
1) Mean = SD
2) L : lightness, a : redness, b : yellowness
- 881 - e #8s A A21E A 65.(2005)
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Table 4. Syneresis of various Omija jellies with 2% soybean oil and 1% chitosan
Mungbean starch Cowpea starch Corn starch
_— 6 7 3 9 6 7 8 9 9 10 1 12 Fovalue
1 |094:000° 0.93+0.11 092005 091:005 [1.09:0.17 093:006 092:003 091:001 [0.99£005 095:004  0.85:003 084004 277
Omifa 2 1274013 1184009 115005  LI12:0.15 [121:008 1.19:0.13  1.17:003 1.16£0.03 [1.25:002  1.19:005 106005  1.05:0.05 1.61
jelly 4 1554015 150£0.09  142:0.18  141:0.13 1651032  146+0.12 1412006 1.18:0.08 |1.49:005  1.39:0.09  1.22:006  1.18:0.08 2.07
(conmob 15 (248023 201+0.14%°  1.9940.10° 177¢021 [3.051022° 256:0.09% 231:022° 2.19£0.14 |2.02£0.11° 1.9240.07" 1.67:023" 1.60£0.15' | 19.92%**
24 [239+0.16° 233+027°  2.33:0.18" 2212020 [540:021° 4581026 4.03:0.04° 3.60:0.14° |230:022% 2.14+0.11%  1.83+031'  1.73:0.44° [11622%+*
1 |1.0540.03 092+0.01™ 0.86:0.09" 0.84+0.06° |0.9820.06™" 092:0.18™* 0.79+0.12% 0.70:0.10° {1.01:0.03° 0.96+0.04™° 095:0.09™* 0.88:0.06™*| 3.56%**
(jg?;a 2 |126£006 1.19:0.06 117013  1L12¢0.15 [1.19:004 1194031  1.05¢0.10 0994009 [L16+0.06 1174004  1.13:008  1.08:0.12 1.29
‘;";,:1 4 [1.78:007" 1.61+0.07" 1.58%0.13"" 148+0.18*® |1.57+0.08"™" 1.53£0.25™ 135¢007 1.2120.11°*'[1.5330.05° 14920.06™* [.45£0.11°% 139+0.12%%| 2.97++*
Sﬁy};ﬁa 15 [231:001% 1.96+0.12° 1.89£0.11" 184+0.13% [2.61£008" 2.18+0.12 184+006" 1.6210.15° |1.8210.09" 1.71:0.14' 1.63+0.11' 163:025' | 19.50%*
24 |307:0.00% 2.57+0.10° 228:0.12'  2.18:0.07 [4.8120.10° 385:0.12° 326:x008° 296:0.11° |1.90:0.13* 1.82+0.17° 1.74+002" 169:0.06" [14588%+*
1 |080£0.07° 0.74+0.02° 0.69£005" 052:001' [090£004° 078:004° 065:0.03° 056002 [075:0.05° 0672004 056:007° 0442005 | 31.44%+*
(J:'f;a 2 [1182008" 106£003°° 1.00:0.05%" 080:004° |1.2240.06° 11230.06™ 0.95:0.02" 090£0.06% |L09:007"* 101:0.06™ 090:0.08® 0.72£007" | 9.63*+
“l’i,;:‘ 4 |149:0.11 137002 1333007  1.09:0.06 |1.56+0.05 1434007  1.26z001 112£007 (1413002 130010  121:008  1.00:0.08 5.04
chitosa | 15 [2030.09° 1.78:005° L71+007  1.40:006° [29120.12° 221:0.14° 1.88:007° 175:0.06° [1.61x001° 156:006" 143:0.14° 1224007 | 36.84**=
! 24 230000 2.66:008° 23040100 1942007 |524+0.18 431:025° 3.64:005 3282002 |1.712003" 1.69:0.09" 1.59:0.14" 1.38+0.14' |164.58***
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.
**%  gignificant at p< 0.001.
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Table 5. Rupture characteristics of various Omija

= .
T

B 125

jellies with 2% soybean oil and 1% chitosan

. Mungbean starch Cowpea starch Com starch
Concentration(%) 7 7 P 5 3 7 3 5 Py m m I F-value
Omija | Stress |1099+0.72" 1127:084% 1693+140° 16.9412.43" |6.75+0.36° 13.19+0.50° 13.07+1.08° 15.59:090" |540:090° 6.19+0.32% 7.75:1.05° 9.63:0.19° [50.16%*+
jelly Strain [0.62£0.01"  0.60+0.00°° 0.59:0.01°° 0.59+0.01° [0.61:0.00" 0.63+0.00° 0.59:0.02° 058:0.00° 0.51:001' 0.51:0.01' 05120.02° 052000 (54.53***
(control) | Energy [4.00:007°  5.67:0.18° 723:024" 8313052° [300:0.18' 4.72:0.12° 6.16:026° 846:0.52" [4.03:024° 4.54:0.13° 5774024° 7.35+0.15° |12031%**
Omija jolly | Stress |8.42:033% 11.14+1.65" 1398+336™ 1536+0.50" |5.03£1.01' 830£055™ 10.16+1.16* 1236£2.04™ 4791027 638+024" 6.73:0.17" 8.08:1.85% |32.34#%+
with 2% | Strain |0.60:001"  0.59+0.01° 0582002 056:0.01° |0.58x001 0.58+001% 0.54+0.02° 0.54:001° [052+0.00° 0.52+0.00° 0512001° 0.50£0.02° [38.13%**
soybean oil | Energy |3.19:0.01'  4.76:024° 6.04+0.52° 763:027° [2.03017° 3361014 4.70+0.06° 555+026° [297+030 4.01x0.11° 4.57+007" 5.69+027™ |132.57%**
Omija jelly | Stress |10.62:0.33  14.00£1.08% 17.56:038" 20.45:0035"|7.29+0.175 11.19:0.51" 1539+1.20% 16.58+2.28™ |4.66:026° 6.4910.12" 9.70:0.19° 10.21x0.42" |64.61%**
with Strain |0.62+0.01°  0.62:0.00"° 0.60:0.00™ 0.59:000° |0.62:0.00' 0.62+002° 0.62:001" 0.59+0.02° [0.53:0.02 0.53:0.00° 053+0.00° 0.53+0.00° |49.86%**
1% chitosan | Energy |1.59£0.03'  2.15:0.02% 277+006° 333:007° [1.03:001° 179#0.13% 239+026™ 276+0.13° [0.83+0.03% 1030028 1611002 1.78+0.03" |361.72%%*
1) Mean+SD -
2) Means in each row with different superscript letters are significantly different(P<0.05) by Duncan’s multiple range test.

3) *** gignificant at p< 0.001.
paz

VR AT /8 (gumminess) 2 4 &
ol wet o ghel FUstRA, RAEVE
a ghol F7hstg o, % 7
Aol ¢tk F-2/d(adhesiveness)
Zhetel mEt O #E gorlen, &
20 e A sttt sy
g FRgo] ZdaHen 55 &5
@AAs otk FAHo] ZaPydeE A
AES E7 22 24 Ad §x AUt
"Hoie 2AS vebdth wEiA AE(@Lyu HI
h MS 2002)el4 HEd Rt euAAe 9
1 o AA colAFERoz BE Aol ¥
Aol ZaiAe Ag el fA4 F7tE
olE g gdo] /AME & & AL AAA e
U} Choi EJ(2002), Joo NM#} Chun HJ(1991): X3
7Vl BT E HFARAY FAge) Frtedx
sto] 2 AF9 Aol BATh FE(hardness)= HE
B=7F S7ekel w2 ghol EUMlen, A #Ert
2 EFAR, FRAEE 2 @] v FolAe FF
ooy, EFFHAEE UMY 9y SEEE 2
HolMe A AR EF AR 98E, g
URA7L Zaste SR EL TPA 549 2% 2
& St 54 23 Alolo] % o]k Uitk Joo
NM3 Chun HI(1991)9} Aol e AgA7bel wet
SEAE A FEE gasta g4 kst 2
#FE AEE ERouh Goo MY F(2002)2 &
gl 2 a7 Az fARME d=s
& Aot glvta skt Choi
EJ(2002), Lee SK$} Shin MS(1994)& &2 AH7jol] uw
B FRARAN SFARAY FEe Frhshd @9

)
iid

) rlo o % rio

Mo 2 M N oo fo
Ho L ox
SO T

o
L

O

rr

- 883 -

ol zpol7t gtk st¥ew, Lee SK$ Shin MS
(1995)= FA A7 Wt g LeFFARY 5548

s ggdo] Frtettta &%
9 A% g ©=EAe) A

g Apolet FA

9%

5(2002)2) AF-oll A
e ATFE AWM E A
Forglod, #8443 4PLS A9 W
37F Ut st Jary C S(Q001)9 @AFoM =
2% F1EA AVF AA A=} 7AH EHR 7 A
HATI gt 2 AT AolE BATh

§
2
X
i [
>,
o
it

lo

T

4 2 AENe A enAde BEAEA
2 Table 79 UERRSTh AR 559 F7ho) W A

(red colon¥ T E(clarity)7} 7458t A8 29
St W& Az Z1AIHL FEA

S22a B85 A20F A 635(2005)



126 §4 % ABS B AF A Aroz AxF enF Ao FA 5

Table 6. TPA characteristics of various Omija jellies with 2% soybean oil and 1% chitosan

el mAE %

Omija jelly(control)

Concentration (%) Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
6 0.83x0.01hi 0.58:0.00bcd 208.738.75h 275.53+7.79% 5.97+0.40g 476.17+12.05¢
Mungbean 7 0.87+0.01defg 0.59:0.00abed 347.59426.5ef 423.53+11.26d 13.57£0.85¢ 722.07+17.14d
starch 8 0.89+0.01abed 0.57+0.00bed 497.58+7.66bc 557.695.22b 20.174321¢ 971.30+13.01b
9 0.91:0.01ab 0.56+0.01de 708.82+19.39a 776.69+18.39% 28.96+4.50b 1348.30£4.58a
6 0.79:001; 0.58+0.01bcd 152.06£6.22k 192.41£6.34g R 330.80+10.42f
7 0.84+0.005 0.59::0.00abed 251.76+7.7gh 299.00+8.67¢ 8.00+2.24fp 500.37+13.61¢
Cowpea starch 0.88+0.01bcde 0.580.00bcd 381.14+10.54c 431.97+11.09d 13.02+1.87¢ 745.77+21.50cd
9 0.90+0.01abed 0.57+0.01cde 476.47+8.89cd 531.00£16.09b 14.9920.53de 939.50£10.18b
9 0.83+0.02¢fgh 0.44+0.04h 175.90+14.24f 211.70+12.46fg 20.38+1.41c 484.85+1025¢
10 0.86+0.03hi 0.48+0.03¢ 206.76228.171 241.11+25.66f 20.71£0.05¢ 499.10+22.63¢
Com sarch 0.90:0.01abe 0.530.0lef 363.6346.56¢ 402.252.73d 22.64+323bc 765.85:11.81c
12 092:0.01a 0.50+0.04fg 449.4442607cd  487.36+26.87¢ 33.5410.07a 965.65+23.55b
Fvalue 35,1 #%x 14.18%%% 210.9%%+ 290,01 %% 47.96%%% 1021.83%++
Omija jelly with 2%soybean oil
Concentration( %) Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
6 0.85:0.01gh 0.60+0.01abcde 249.73+7.26g 293.91+7.64f - 487.23:3.82¢
Mungbean 7 0.87+0.0lefgh 0.62+0.01abe 348.23+20.22¢f 399.96+23.04e 4.59+2.02¢ 646.27+34.18¢
starch 8 0.90+0.01abede 0.58+0.01bcdef 541.66+6.71b 601.50+0.79b 1043+1.41cd 1030.93+13.82b
9 0.910.00abc 0.58:0.02cdef 6432121.22a 707.11+24.5% 15.15+0.5ab 1214.65+7.1%
6 0.800.04i 0.61+0.01abed 160.93+21.14h 199.58+16.24g - 330.03+33.26h
7 0.84+0.01h 0.62+0.02ab 249.68+21.77g 280.19::6.66f . 475.97422.20g
Cowpea starch
8 0.88+0.01bcdef 0.63+0.01a 360.87+15.92¢ 407.64+11.64¢ 4.88+1.66¢ 647.30+25.55¢
9 0.89:0.01abede 0.58:0.01bcdef 495.04+1048bc  553.99+12.42¢ 11.64£3.03bc 950.33+7.43¢
9 0.88+0.01defg 0.53+0.04gh 260.96+36.02g 287.49+25.63f 7.15+1.76de 563.07+32.98f
10 0.88+0.01cdefg 0.49+0.03h 267.99+24.37fg 304.71+25.87f 11.7141.91bc 615.90+31.18¢
Com starch 0.91:0.01abe 0.56:£0.03fg M47.13£3173d  492.23+3020d 14.25£7.26b 883.30+14.00d
12 0.91:0.02abed 0.51:0.05h 43578+83.52cd  480.21+84.38d 19.74+3 852 941.00+98.38¢
F-value 16.13%%* 14.44%% 87.72%% 228.70%%% 57.82%%% 507,64%%%
Omija jelly with 1% chitosan
Concentration (%) Springiness Cohesiveness Chewiness Gumminess Adhesiveness Hardness
6 0.89+0.01cde 0.51+0.01b 260.42+12.8% 291.19+17.09% - 569.17+23.0def
Mungbean 7 0.890.01cde 0.56+0.00a 389.07+30.15¢ 438.02+29.51c 4.49:170¢ 782.43+56.35d
starch 8 0.91+0.01abed 0.56+0.00a 556.80+17.97b 612.29+1027b 10.6322.71d 1096.00£22.33b
9 0.91:0.0labed 0.55:0.00a 680.18+12.57a 748.5748.59 18.4522.33bc 1349.93+22.50a
6 0.89:0.02de 0.56:0.01a 240.33+25.00f 248.13+5.22 - 44723415262
7 0.90+0.01bcde 0.56+0.00a 304.72+7.88d 340.23+7.59d - 607.33£12.55¢
Cowpea starch ¢ 0.90+0.02bcd 0.5740.01a 415.3110.20¢ 460.84+2.80c 4.11£4.08¢ 811.70416.54d
9 0.92+0.01abe 0.57+0.01a 570.57+16.90b 623.45+13.99b 8.23+2.83de 1101.87+29.03b
9 0.86+0.04f 0.3820.06d 280.7128.02de 300.98+13.43¢ - 544.50+9.90f
om sy 10 089+00lcde 0.44:0.00c 280.73+35.98de  319.97+35.57de 15.5542.06¢ 582.53426.07¢f
11 091+0.00abc 0.48+0.02b 300.57+1.23d 336.11+3.23d 21.90+2.59b 769.67+4.35d
12 093:002a 0.55:0.01a 407.42+121c 445.71+3.66¢ 27.4242.09a 938.70.:48.08c
Fvalue 15,90+ AT 191.75%%% 281,997+ 34,6877 430.76%+

1) Each value is the mean + S.D.

Means in each column with different letters are significantly different(p< 0.05) by Duncan’s multiple test.
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Table 7. Sensory characteristics of various Omija jellies with 2% soybean oil and 1% chitosan

Omija_ijelly(control)

Concentation(%) Color Clarity Aroma Adhesiveness  Elasticity ~ Cohesiveness  Brittlencss Hardness ~ Smoothness ac&gggagity
Mung 6 5.19ab 5.33ab 39 2.81bc 3.67cde 3.62de 4.14 3.00e 5.52a 4.10be
bean 7 5.32ab 4.05def 4.14 3.55abe 5.05ab 4.59abc 427 4.27cd 5.00abc 4.95ab
8 4.43bed 3.67efgh 4.14 3.48abc 5.38a 5.24a 3.86 5.05abc 4.62abc 4.86ab
starch 9 3.33fgh 2.86hijk 4.10 3.00bc 4.95ab 4.86ab 3,71 5.62a 4.10cdef 4.52abc
6 5.19ab 5.76a 395 2.43¢ 2.67fg 2.05f 438 1.62f 5.57a 3.05de
Cowpea 7 5.90a 5.07abe 448 3.62abe 4.05bcd 3.33de 433 2.90e 4.86abc 3.95¢
starch 8 4.45bed 4.30cde 395 3.70ab 5.00ab 4.65abc 375 4.35¢d 4.80abc 5.05a
9 4.43bcd 3.81efg 4,10 3.29abc 5.19a 4.90ab 3.38 5.38ab 4.57abed 4.76abc
9 4.00def 3.57efghi 4.14 4.00ab 233g 2.38fF 4.90 1.95f 4.33bede 2.52e
Com 10 3.14gh 2.71ij 4.19 3.81ab 2.76efg 3.38dc 4,18 3.24c 3.19fg 2.62¢
starch 11 3.43efgh 2.5i 452 4.47a 2.626g 3.14c 433 3.10e 3.57efg 2.7le
12 2.71h 2.48j 4,14 4.33a 3.48cdef 3.95¢cd 4.43 4.52¢ 3.10g 2.57e
F-value 17.11%%* 19.23%%+ 0.31 2.55%* 13.29**+* 12.70%%* 1.32 24.,32%% 7.60%** 17.45%**
Omija jelly with 2%soybean oil
Concentation(%) Color Clarity Aroma Adhesiveness  Elasticity =~ Cohesiveness  Birittleness Hardness ~ Smoothness ac(fe):;?;ﬁgity
Mung 6 4.64bcd 3.79b¢ 3.61 3.37 4.11bed 3.95cde 4,42 3.66def 5.13ab 4.18ab
bean 7 4.47bed 3.84bc 397 3.44 4.87ab 4.68abc 387 4.45¢d 4.79abc 4.76a
8 4.58cdc 4.11ab 3.47 3.72 521a 4 94ab 4.32 4.74bc 4.71abe 4.86a
starch 9 4.12a 3.61bcd 4.04 3.82 5.47a 5.21a 3.61 5.42ab 4.39bcd 4.24ab
6 5.92b¢ 4.76a 3.84 3.89 3.29¢def 2.76f 4.37 2,05kl 5.29ab 3.66b
Cowpea 7 4.95bcd 3.68bed 3.76 3.74 4.18bc 4.08bed 3.53 3.55¢f 5.03abe 4.42ab
starch 8 4.58bed 3.37bed 361 3.37 4.82ab 4.58abe a1 4.42¢d 4.82abc 4.6la
9 4.53cde 321cde 3.55 3.84 4.74ab 5.03a 3.89 5.00abc 4.50bcd 4.45ab
9 4.26cde 3.13cde 3.58 353 2.13g 2.13f 4.66 2.13g 3.63de 2.79¢
Com 10 3.79de 3.05cde 4.13 4,55 2.426g 271 434 237g 3.2% 2.66¢
starch 1 4.06cde 2.84de 392 3.82 2.95¢fy 2.53f 395 247y 342 2.8%
12 3.56¢ 2.6le 3.78 4.34 3.18def 2.94f 4.08 3.53f 2.97 2.74c
F-value 9.44%** 11.53*%* 0.65 1.96 13.04%%* 14.60%** 1.09 21,18%%* 6.95%** 13.39%*+
Omija jelly with 1% chitosan
Coneentation(%) Color Clarity Aroma Adhesiveness  Elasticity ~ Cohesiveness  Brittleness Hardness ~ Smoothness accg;:ﬁ::i ty
Mung 6 4.81abc 4.34ab 3.69 3.84 4.34abcd 3.75cdef 3.66 3.03efg 5.06abed 4.53a
7 4.31bcd 4.34ab 3.75 4.47 4.13bcde 4.13bcd 391 3.69def 4.63abed 4.53a
bean 8 4.00cde 4.03abc 3.50 4.38 5.19ab 5.25a 325 5.09ab 5.25abc 4.69
starch 9 3.78def 3.63bcd 395 325 4.95abc 5.28a 3.53 5.56a 4.38cd 4.13a
6 54la 4.88a 4.13 356 3.66def 3.00fg 391 2.78fgh 5.34abc 4.00a
Cowpea 7 4.88ab 4.50ab 3.63 3.69 4.19bcde 3.75cdef 4.00 3.81de 4.53bcd 4.22a
starch 8 4.06cde 4.06abc 391 425 4.78abe 4.63abe 372 4.44cd 431cde 4.50
9 3.53¢fg 3.28cd 3.66 3.53 4.97abc 4.66abc 3.78 4.94abe 4.25de 4.33a
9 3.69def 3.47¢d 4.00 4.06 2.19g 1.94i 4.09 2.22¢hi 3.38efy 2.5b
Corn 10 3.16fgh 2.88d 422 4.50 231g 2.56ghi 497 2.81fgh 2.94g 2.94b
starch 11 2.78gh 3.00d 3.88 434 3.07fg 2.94fgh 4.03 281fgh  328fg 2.78b
12 2.44h 3.00d 3.94 4.34 3.25¢fg 3.19defg 4.16 3.81de 3.00g 2.72b
F-value 14.37%%* 12.38%** 0.61 2.31 10.74*** 12.33%%* 1.29 16.13%*% 7 AQFEE 13.30%**

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

*% %%k significant at p<0.01 and p< 0.001, respectively.
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