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Abstract

The purpose of this study was to investigate the effect of addition of jujube on Injeulmi in storage. Jujube pow-
der was added to Injeulmi made from the steamed glutinous rice, glutinous rice flour and brown glutinous rice
flour. As a result of the sensory evaluation, the more jujube is added, the stronger sweetness and the more bit-
terness is shown. The sweetness and bitterness, made from brown glutinous rice, of Deachu-Injeulmi added
jujube powder is the highest, and the more jujubes are tasted. Tenderness and moistness of Deachu-Injeulmi is
decreased in the order of Deachu-Injeulmi made from glutinous rice, brown glutinous rice, glutinous rice flour,
tenderness and moistness is increased with less amount of jujube. Chewiness of Deachu-Injeulmi made brown
glutinous rice flour is the highest and Deachu-Injeulmi made from glutinous rice is the most rough. Moisture con-
tent is decreased in the order of Daechu-Injeulmi from glutinous rice, glutinous rice flour, brown glutinous rice
flour. The reducing sugar content about storage period of Daechu-Injeulmi is decreased in the order of glutinous
rice, glutinous rice flour, brown glutinous rice flour, and it is dramatically reduced until 48 hours of storage. How-
ever, it is increased a little bit after 72 hours. The changes in degree of gelatinization by storage period is that it is
rapidly reduced until 24 hours, and it is decreased in the order of glutinous rice, glutinous rice flour, brown glu-
tinous rice flour. That is to say, the more jujube powder is added, the less change there is. Springiness and cohe-
siveness is decreased during storage. Chewiness and gumminess is higher with more jujube, and it is increased
until 24hour of storage period, then it is decreased after 48 hours. Hardness of Daechu-Injeulmi made from glu-
tinous rice flour is the highest and the more jujube is added. Hardness of Daechu-Injeulmi added jujube powder is
decreased in the order of Daechu-Injeulmi of 2.5%, 10% and 7.5%. The more jujube is added, the less change of
the hardness by the storage period Daechu-Injeulmi is observed, thus the speed of the retrogradation is getting
slower.
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Table 1. Formulas for Daechu-Injeulmi added with various
levels of jujube powder

main ingredient jujube amount salt

4875¢ 2.5% 125¢g Sg

glutinous 4750¢g 5.0% 250¢g Sg

nce 462.5¢g 7.5% 375¢ S5g

4500g  100%  500g 5g

4875¢g 2.5% 125¢g Sg

glutinous 4750¢g 5.0% 250¢g Sg

riceflour  4625¢ 7.5% 315¢g Sg

4500¢ 10.0% 500¢g Sg

4875¢ 2.5% 125¢g Sg

bown — 4750¢  50%  250g 5g
glutinous

rice flour 46252 7.5% 375g 5g

4500g  100% 500¢g 5g
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Fig. 1. Procedure of Daechu-Injeulmi making process.
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Operation condition of Texture ;inalyser

compression ratio 50% of sample thickness
plunger type cylinder type, o 6 mm
plunger speed 0.5 mm/sec

Force scaling Skg

Autoscaling on

Dectecting points/second 400

contact area 2827 mm’

Interval between two bite 3 sec

A48 - o] &A

Table 2. Hunter's color values and moisture content of
Daechu-Injeulmi added with various levels of jujube
powder

, mam jujube L-value a-value b-value moisture
ingredient amount content(%)

25% 5662° 365 1825  44.15°
gutinous 5% 5265' 575 2047 42.90™
rice 75% 5196 672  2089° 4325

10% 45718 755 2057 4577
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25% 6283 301"  13.05° 4397
glutinous 5% 5485 577 19.78% 3932
riceflour  75%  51.09° 673 @ 19.99% 3724

10% 4373 7100 17.64"  39.54*

25% 5612 459" 2221 3991
gggms 5% 5102 6177 2075° 40.61°*
nceflour 79% 4187 678 1937 39.02°

10% 4689 777 2208  3820°

1. means in the vertical column with different superscripts are
not significantly different(p<0.05).

2. L : Degree of lightness (white +100 < 0 black)
a : Degree of redness (red +70 < -80 green)
b : Degree of yellowness (yellow + 70 <> -80 blue)

3. Relative color values based on standard white board :
1=97.43, a=-0.13, b=1.74.
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Table 3. Change in Reducing sugar content of Daechu-Injeulmi added with various levels of jujube powder during storage

time at 4°C(%)
main ingredient jujube amount Ohr 24hrs 48hrs 72hrs 120hrs 168hrs
2.5% 17.94° 14.64% 12.83%" 12.84°" 13.03" 13.14%"
uti i 5% 18.65 15.04 12.73" 12.90°" 13228 13.53"%"
U

glifinous nee 7.5% 19.87" 1697 15.02°F 15.14% 15.21% 15.21%
10% 20.79" 17.51° 15.26* 1531% 15.41%F 15.43%

2.5% 16.71° 13.01°*' 11.5% 11.55° 12.29% 12.07°
glutinous rice 5% 17.24° 13.67° 1167 12.25* 12.56™ 12.43*
flour 7.5% 17.65" 13.94% 12.14¢ 12.22¢ 12.57% 12.54%
10% 1845 1435 1246 12.53% 12.62* 12.66™

2.5% 14.63° 11.75% 11.25° 1128 11.34° 1143°
brown glutinous 5% 1537° 12.34°% 12.05°% 1213 12.24°% 12.36™
rice flour 7.5% 16.03* 12.83% 12.43°% 1245% 1247 12.18°*
10% 16.51° 13.26° 12.87% 12.85% 12.58°% 12.94%

1. means with the same letters in four rows are not significantly different(p<0.05).

2. reducing sugar content : glucose(%).

Fldr)g oAl Aelt sl AHF7HF 2.5%2
5% A7t ]9 AxRA AlEE A3 10%
S} 7.5% A7} AFAn)e] 2447 AgAI R} FrolH
el Aoz} QAR HFIVE 5% A7 A Ha] e 48
AlZE AR B 7P Ao AR 25%E A7
dFdnle Azt AgARzEe froHal Alelrt
AL (p<0.05), HF7HF 5%, 7.5%, 10%F A7}
A8 AERY, 24407, 48207 o Fe A AR
2l FFL Ael7h AU THp<0.05). FA7FRl A3
7H 10% A7h AiFddnle AEdd 28] S99
o] 1845%2 M Wtem ol tFIE 5%, 7.5%
b Qe il Aozt Ysdeh HFTHE
25%% A7 dadAn)= Alxdst A sl

frelZal 2ol 7} ksl 3L (p<0.05), 5%, 7.5%, 10% A7}
hEeldnle Al2gd, 2487, 4847 o] F AAFAIR
Atolel fre}HQl xfol7k AT (p<0.05). ArIFFR7FRel|
W7 10%2 71 diseldn]e) S92 1651%
2 7 wekon, o= fgsE 5%9) 7.5% A7V
o)Al )7l ggie). dn|AArFE 9hE giaelA
vl 3R] Arlekl oe) Alxgd A8 3]
2 Atelo] fojxal Zelrt 2Tk (p<0.05). Fhaa) b
7Vl AFTIFE Y2 E digeiAdr|ie] fujibds)
Foll HF7IRE ol W HFEw|Y] Burdsfe]
sioh Al 5202 Aol i A7 QAdv]e] akiwe
Az He] A 244822074 F4 3] ZHAska L,
T2A17} o] & ¢hnts] skl 31912, alginate,

Table 4. Change in Degree of gelatinization of Daechu-Injeulmi added with various levels of jujube powder during storage

time at 4°C
main ingredient  jujube amount Ohr 24hrs 48hrs 72hrs 120hrs 168hrs

2.5% 6.36° 342" 336% 3.06 275 2.45°
gluinous rice 5% 6.17° 3.86 3.50% 3.20 3.14% 2.99%
7.5% 6.48° 4.17° 3.81™ 3.53% 3.29% 3.17%
10% 6.36" 3.98% 3.72% 345% 320™ 317

2.5% 567 2.97™ 2.64%° 232 2.14° 208"

glutinous rice 5% 574" 312" 2.84™¢ 257 2.33¢ 217
flour 7.5% 5.80° 337 2.88™ 2.55™¢ 2.35% 2,18

10% 6.36° 3.52° 2.95% 2,66 248 223

2.5% 491° 213" 1.97° 1.84° 173" 1.65°

brown glutinous 5% 492 217 1.94° 1.82° 1.71° 1.66°
rice flour 7.5% 503" 223 1.96° 1.82° 172 1.70°
10% 5.08° 225 1.95° 2.16° 1.69° 1.94°

1. means with the same letters in four rows are not significantly different(p<0.03).

2. degree of gelatinization : maltose(mg).
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7R 7P ZA ZHAslgdom AAk 484171 o] F- shils]
7t 48kgd o

RVl dFLE 2.5%S AN QAu|) Az
o] 33k=7) 63602 7H HEd AR 16847 A
B} 2452 7% whe RT3 2.5%t
5%% 713t Qldul= AlEGY A8t AR F
°1e] Ko7} AU T(p<0.05), FAARE F AAA7Ho)
w2 Aol $lsloy HETE 7.5%9 10% 37} QA
o= AR F 2447k} 16847 AARA 22kelE A
2 168412k8) 3.3l =7} ztol §-21H" 9l 2bo)7} et
(p<0.05). FuFA7LFo SRS Ao QAnie
37 Abee] BT 33Tl oot felA
2l ol Qg AR F Az o f2)Hel 2}
o] % Yt o) o) B2, AP, 1M dFe} e
A3

4, MEEH
375 A7l diFdAdn]e] Ax 24 Ade
Table 29} 2},

Table 5. Springiness and Cohesiveness of Daechu-Injeulmi added with various levels of jujube powder during storage time

ing“:;;m ;I‘g(‘)ﬁt Ohs 2hrs dhrs 6hrs 24hrs  48hs  72hrs 120hes 168hrs
25% 079  0.864°  0866"  0874"  0266™. 0513 0237% 0413 0332*F

glutinous 5%  0750°  0.854"  0860° 0870  0319™% 078" 0532 0278% 047"
rice 75% 0812  0.853°  0.846°  0.854°  0306*% 0271t 0231 0461™* 0.377°%%

10% 0840° 0808 0859 0847 0247  0391°" 0405*% 0516~ 0.184%

25% 0855 0895  0.880" 088 03107 0273  0274° 0553 0338°

. . glutinous 5% 0845° 0872 0873 0884  0350™ 0629° 0339 0536 0431
SPINEICSS fceflor  75%  0840°  0.868° 0871  0874° 02989  0579° 0494 0426™ 0518
10% 0850  0861° 0867  0891* 0555 041" 0367 0378 0.620°

25%  0680° 0853° 0.828° 0.840° 0358*% 0309% 0265 0346  0.503"*

gg&‘l‘g:ls 5% 0676 07627  0835°  0.852°  0366™F 0409%% 0207% 0321 0425%%
rceflour  15%  O711™ 0814" 0861" 0877 0337 0355*% 0291% 0309% 0432

10% 0720  0822° 0821 0835 05387 0263% 02288 0245  0.250%

25% 0560 0547 0524 0519 00917 0007  0.028"  0015° 0008

glutinous 5% 0547 0508 0499  0419° 0143  0051® 002" 0025" 0018"

rice 75% 0577 0509 0502 0484 0146  0082% 0040 0015"  0.020"

10%  0522™ 05027 0500  0.534™ 0067 0067 004" 0012 0009

25% 0586 05460  0546°  0525°  0085™ 0003° 0006°  0.111™ 0.037¢

cohesive- glutinous 5% 0579 0568 0553 0553 0.135° 0007 0111 0138 0078
ness  rceflour  75% 0547 0601° 0519°  0508° 0083 0059 0.128° 0053 00417
10% 0532 0524 05100 0488  0174° 0065 0150 0008  0.051%¢

25%  0522° 05460 0.542°  0521° 0167 0029° 0050 0047  0.028°

brown 5% 0527° 0563  0542°  0525° 0.171° 0051 0035  0.087d% 0.073%%
glutinous b b ab ab c c cd cde defy

rice flour  7-5% 0515 0.545 0.563" 0575 0.169° 0167 0120  0.113 0.082%

10% 0517 0603  0549° 0560 0.110° 0087°% 00482 0057 0.052°%

means with the same letters in four rows are not significantly different(p<0.05).
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@ Springiness
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Aasigi ot A4 2X7E AR 16821771 f2lH
Q1 xpol7} Siiet. Hm|APE7LFel HFFE A7 <)
Aule AZAFHE AR A7 AR F7lel
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Table 6. Chewiness and Gumminess of Daechu-Injeulmi added with various levels of jujube powder during storage time

ing’r“:j?em Jujube - gpy 2hrs dhrs 6hrs 2hrs  48hrs  7T2hrs 120hrs  168hms

25% 5346 11298 132.98%* 17598  111.62°%%" 11907™% 6751  97.84°* 31 47"

glutinous 5% 65.11%%Y 11519 132.43™*% 15556 207.84" 741 119,727 1387 80.12°%
rice 759 4610 76157 83300 10729"*% 14985™* 123.24™*® 69340 5405%0  10.14

10% 83519 10401"  13649™*% 180.04™ 5554  144.53% ]1564°% 97297 16 ggl
25% 729 1974°%F0 187,67 3164 3206 16.5 219 1297 149
chewi- glutinous 5% 666 1140%  130.7°¥0 1531 406.0" 528" 3503 257 113
ness  riceflowr 759, 10028 131.1°%W (g5t pgg greklEh 1gg gl Hgy qrbedelehi g43 50 28844 39g
10% 1223 202550 244, 120 378 4 34 0 2072 218,87 |79 g*ER 373 g

25%  4839"  69.94%  91.60%  131.16%  297.02°* 14L77% 14250 15240°%" 107.93%

brown 5% 4152 6948F  9383"  13263F 3123 144,12 13093%" 27753 179587
iﬁ“ﬁgﬁi 75% 5993 87.73"  137.66™"  186.79°% 28345™%" 54345  30628" 39277  321.68"

10%  70.11%  10071%  144.94% 22511 20439%% 19535 9388  32886*  136.92°%
25% 7453 13081™ 14772 20150 436350 49335% 28423 909 65%EN g1 79’

glunous 5% 8008 13485% 15397 17880%" 51833 50731%  33382%%® 5524 145507

rice 759 5679 88.99 9836" 125507 486.57™  42576™% 27284 11267% 12051

10%  99.64"  141.32%  158.66™1  212.56™ 352.56™%% 45221%  380.56% 11263  78.64'
25% 897 2208 2132 35657 752.1%% 546 76.3 164.8' 2.0
gummi- glutinous 5% 787 1305 149.7° 173.1 889.5 37127 9886 337 16.3
ness  riceflour 759 1193 1510 2174 32897 3954 4837 10319° 4862 521
10% 14420 2352 28177 4230 9193® 4426 15502°  85.5' 504.8%F

25% 71.0" 81.8° 10.7* 156.0% 74247 2138 333880 47700 4730k

glburgrms 5%  60.8" 89.7¢ 112,3-*‘f_ 155.2‘# 649.2%°% 399 yfEik 163.6““'*“ 846.4° 3203
Geeflour 75% 854 1077 1660 2123 9316™ 17208  387.9%% 12150 5317

10% 974 1220" 1764 2604"% 5011 73657 4285 jo126* 5133

means with the same letters in four rows are not significantly different(p<0.05).
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Table 7. Adhesiveness and Hardness of Daechu-Injeulmi added with various levels of jujube powder during storage time

main

jujube

ingredient amount O 2hrs 4hrs 6hrs 24hrs 48hrs T2hrs 120hrs 168hrs
25% 1472 2492 1545 1.98° 390.30°  36821™  367.80 310.94™ 4475
gutinous 5% 19657 3428 10.56° 1725 391.00° 31655 31929 363.41™  150.79%
rice 75% 1645  5859° 7.88° 4365 36405 42698  41673° 29591™  227.11¢
10% 4443 3855 5395 3967 39063 379.18°  320.88 15345° 26837
25%  2636" 5394" 364 3038" 36323 16349 34488 16546 8.06'
adhesive- glutinous 5%  3487" 1179 13190 1477 45818  27L69™*® 40756™ 14604  203.98*
ness rceflour 759 115 286 736 26.68"  41650° 303.55™% 331.62™% 30825 102427
10%  22.98" 196 540 104.99™ 35800 48503°  433.07° 336.88F  248.02°*"
25% 1739 1898°  6579°  24.09° 43688 407.27%* 43473 386077  32111°
brown 5% 1888" 2251 277 20400 32633% 39322 42811™° 43880°  361.60°°
glutinous f £ £ ¢ e abe ab a abede
fceflowr 75% 25730 15750 36027 2002 32337 45201™  478.58"  491.83 390.77
10% 4528 1551" 3727 52,190 377.58™%* 46541  421.77"% 41685  410.49™%
25%  1190°  2394°  2934% 3873 48512'  72862°  101237° 113445 101954
gutinous 5%  1466° 2544  3087°  3640° 35042 60799 66458  9045.1°  8217.0°
rice 75% 995 1737 19665 2593° 33164 512200 82565  71294%  6615.1°
10% 19210 281.0F 3172 40415 51379°  6653.6° 84227  8921.0°  8286.5°
25% 17305 404.1%  3904°  6827° 86521  11097.8° 1204577 125286° 113344
hordnes Slutinous 5% 1362 2299 2704 3133 6357‘81: 10113.0°%" 10748.4™" 10360.0"* 10524.3°%
rceflour  75% 21895 2799 4187 65055 69524  9906.8%" 107452 11459.0 10245.1*%
10%  2709° 4500° 53655 867.1% 645117  9526.6" 10377.3*% 104615 9202.5"
25% 136.1' 1493 2051 3002 490158  69092° 8717.8°  9804.1° 85575
gﬁlfgz:)fl‘ls 5% 115.3f 160.4f 208.6? 298,0_i 4027.6°  77949° 84196 97948 89113
riceflorr  75% 1638 1977 2940 3717 55470°  87512°  88910°  1066L1° 9557.5°
10%  189.1' 1922° 3215 4851  54352°  84249°  88743°  105474° 96154

means with the same letters in four rows are not significantly different(p<0.05).
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Table 8. Sensory characteristics of Deachu-Injeulmi added with various levels of jujube powder

main ingredient  jujube amount sweetness bitterness tenderness chewiness moistness coarseness

2.5% 6.150° 3.875¢ 10.675% 11.725® 11.825% 8.380°

_ , 5% 8.350° 5.100% 10.400% 9.900° 9.500% 12.800°
glutinous rice a . . i . .
7.5% 11.175 7.650 13.350 7.100 12.950 12.00

10% 11.400° 11.875° 8.750°* 10.300™ - 1245° 11.300°

25% 6.375° 7.000% 7.575% 10.050° 8.125% 6.450°

glutinous rice 5% 9.300° 10.800°™ 9.575% 11.825" 8.125 8.300°

flour 7.5% 9.100° 8.300% 6.750° 6.750" 6.950° 8.125°

10% 8.750° 73507 7.050° 8.225° 76757 8.450°

2.5% 6.400" 11.400° 11.700® 12.400° 10.525% 8.150°

brown glutinous 5% 10.700™ 10450 7.850% 11.850® 11.600° 6.950°

rice flour 7.5% 9,625~ 8.725°% 8775 7.700° 9.050™* 8.125°

10% 11.375° 12925 8.025* 10.550% 74757 5.850°

1. mean in the vertical column with different superscripts are not significantly different(p<0.05).

2. score sheet scale : O(poor) <> 15(intensive).
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Fig. 2. Plot of log[-In(E, -E)/(E, -E,)] against for log t Daechu-Injeuimi added with various levels of jujube powder.
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Fig. 3. Plot of In(E, -E,) against for time Daechu-Injeulmi added with various levels of jujube powder.
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Table 9. Comparison of the Avrami exponent and time
constant of Daechu-Injeulmi added with various levels of
jujube powder during storage time

main ingredient jujube amount exgov;:l&n) ume(?/:;gsmt
2.5% 1.233 1.403
. . 5% 0.957 2.194
glutinous rice 7.5% 1215 1.564
10% 1.074 1.098
2.5% 0.933 0.930
glutinous rice 5% 1.253 0.843
flour 7.5% 1.016 1.071
10% 1476 0.631
2.5% 1.038 1411
brown glutinous 5% 1.250 1.446
rice flour 7.5% 0.870 1.581
10% 0.896 1.575
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