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Abstract

The purpose of this research is to develop bellflower (Platycodon grandiforum) root Jeonggwa as a health food.
The Omija (Schizandra chinensis Baillon) water extract with 0-8% (w/w) Jeonggwa added was stored at 25°C
for 12 weeks. The quality characteristics of Jeonggwa during storage were investigated. The Jeonggwa showed
a lower pH and a higher acdity as the amount of Omija water extract that was added increased. The moisture
content of Jeonggwa were rose from 15-18% to 16-22% within 2 weeks of storage, and remained at that level
up to the end of storage. The total viable cells of bellflower root Jeonggwa were 2.1~2.3 log CFU/g and increased
in number during storage but never exceeded 4 log CFU/g. The shelf life of the Jeonggwa was extended when
the Omija extract was added. The lightness (L), redness (a) and yellowness (b) of the Jeonggwa during its storage
at 25°C were highest in control samples, and the values decreased with the increase in the Omijur extract concentration
(p<0.001). The mechanical evaluation of the Jeonggwa showed that various tested parameters fell during the storage
at 25°C. The hardness and strength of the Jeonggwa significantly decreased as the Omija extract concentration

rose {p<0.05). In the ensory evaluation tests, the acceptability of the Jeonggwa was optimal when 4~6% of Omija
extract was added to it.
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extract

Omija (%)
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Omija (g) 0 20 40 60 80
Sugar (2) 50 500 500 500 500
Com syrup (g) 250 250 250 250 250
Water (mL) 2000 2000 2000 2000 2,000
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Fig. 1. Procedure of preparing bellflower root Jeonggwa added
Omija extract.
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Fig. 2. Changes in moisture contents of bellflower root Jeonggwa
added Omija extract during storage at 257C.
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Fig. 3. Changes in pH and acidity of bellflower root Jeonggwa
added Omija extract during storage at 25C.
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Table 2. Changes in color of bellflower root Jeonggwa added Omija extract during storage at 257

Color Wks Omija (%) F-value
0% 2% 4% 6% 8%
0 26.05+0.37 2605094 22.78+0.30™ 2.72:0.73% 21172030 1389™
1 23.87:0.19" 24.30+0.86™ 2.26£1.17% 22.29:0.89™ 2129024 246
2 2569120 2348+143% 22.69:0.98™* 2240+1.42° 21.38:1.12% 4523
. 4 25.87+1.46™ 4.12:1.08™ 2328+1.66™ 22.89:40.85 21954113 413"
6 259411 35 2423105 23.58+137" 22.98:099" 22.15:1,15M% 412
8 2548145 24.00+1.28" 23214132 22.85+147 22.10:1 52M8 450°
10 2520£1.33* 23.89:1.48°® 23.10+121% 2248133 0.02+14378 34
2 2585142 24.51:1.65™ 23.66+1.33™ 23.12+1.28% 2.87+1.40" 405
F-value 567 586" 123 168 498"
0 1.450435% 1304057 221£023* 226:031% 238+0.62% 358
1 1.71£0.04® 151009 2.00£0.06™ 1.9540.15™ 1.98:0,17 330
2 2114009 174012 19240424 1.70£0.52% 1341028 323"
‘ 4 1982024 1690.16™ 173:015" 169£021*¢ 1461030 923"
! 6 1842035 1.86+0.34** 1.78£0.62" 1.8410.38"C 1752047 L12
8 1.85:028"° 1844025 1.79£031%" 173033 1722024 208
10 1842033 1.80£0.24** 1.7810.34° 1712027 1.69£0.21™ 248
12 1.824041™° 1.75£035% 1792038 1.74+027° 172:021® 243
F-value 489 1523 689" 856 1956™
0 5304048 5841054 3.97+0,50" 44810.56™ 2314059 646"
1 3.03+0.08° 3204030 205007 198:0.47" 1952017 498"
2 3.6260.12° 2574038 2114045 1.89+0.33" 1724047 5895
4 3424025 26740.13° 223+0.16™ 1.92£0.38° 1626028 9256
b 6 350045 274028 2.36+0.45™ 2034033 17580457 Fehil
8 340£035° 274£028%€ 235+033™ 208037 1802029 35237
10 3424033 28004275 2.434036™ 2.10£0.53" 1798037 3685
12 335:042° 2824031 245+036™ 2.15:033*" 1831042 3025
F-value 612" 213" 623" 589° 989"
MeantS.E.

Different superscripts of a-d in a row and A-C in a colamm means significantly different at *p<0.03, **p<0.01, ***p<Q.001 level by Duncan’s multiple range test.
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Table 3. Changes mechanical characteristics of bellflower root Jeonggwa added Omija_exiract during storage at 25T

Omija (%)
Texture Wks % % i % 5% 8% Fovalue
0 1802£29.23 19142833 1823+19.28"* 1735:16.85" 1523420.12% 2456
1 1723+24.56™8 1825426.38% 1752420.158 1668+18.24™8 1502421362 1236~
2 1689:20.56™" 1769+23.12°% 1723+18.69 1620+16.23* 1575£22.45™% 123"
Strength 4 16941923 17562245 17341623 1657+15.39™% 159920.39™ 612"
(gfem’) 6 171242245 168919.52*¢ 1678+20.36™ 1666+16.52" 1612+15.89™ 420"
8 172321.348 1698+18.69" 1684+20,54™ 1667+18.47™° 1608+19.32% 449
10 1746120.562 1687417.12% 1666:+18.65™ 1660+17.56™% 1601+18.54% 412
12 1742181248 16911823 1660+19.16" 1662416784 161117.31% 465
369 896" 93" 347 47
0 3664+45.28% 3940435 45% 3661+33.24 3586:+30.15% 3445+29.16” 3962
1 3742438 5278 386943365 365243069 3510428 41p"% 34303347 1069
2 3678+23.58" 3723428 23" 36104242575 34893123 3458:25.42% 08"
Hardness 4 3697+24.56° 361242247 3676+23.57 3537£27.69" 34852069 11697
(g/em’) 6 374278 548 3649425.62 3579+22.47" 3546+25.98™ 3512:20.3778 556"
8 3756431232 3664435.46™ 3592+30,28™ 3557428.66™ 3504127562 585"
10 3842224.58% 3687429.56™ 364543240 3598+30.28™ 3557+28.56™ 45"
2 381042542 369242712 3602+29.23"" 3632426.45™ 3601+21.23% 487
F-value 423 1923 685 598" 6127
0 69.46+2.58" 6992167 83414258 779423524 79.12+1.87 5s3°
1 1.52:4.12% 70.68£2.58" 8253341 78.69:4.39™* 76234254 457
2 71564328 71.62£3.00° 80.69+2.48" 7788328 77.0242.89 1956™
Cohesiveness 4 71454426 71.8512.85™ 78.58+1.86" 78.69:2.33 78,691,695 798"
(%) 6 72.5443.59" 71994423 776542128 78.66£3.25 78234417 750"
8 72.63+4.10% 72.34+4.00% 77,8443 58*% 78694347 78.38+3.97 652"
10 71564325 7424333 77.1013.17° 7847330 78104328 710"
n 72134285 72.3143.65™ 76.54+2.45" 77.69+2.85* 77414238 512"
F-value 123 L10 312 162 i
0 68.29+3.11" 74074437 74703 68 71.08+4.12% 64.124333% 612"
1 69.5343.56™ 73.42+4,08 739643474 70.69+3.08™ 66.23+2.85™8 389"
2 70,2321 7.43+2 88 73.692.60" 71544243 65.2312.65% 1069
Springiness 4 70.69:2.26" 73124369 7352187 72.69+2.13* 68.562.58" 423
(%) 6 7123256 72.6511.68° 72984223 70.65:2.54% 67234311 405
8 7126245 72874158 73.13¢1.97 70.8422.11% 67.45:2.85% 384
10 70.80+3.33% 724541854 73.3442.13* 7046234 67484268 3100
12 70.59£2.75% 72.1442.10%* 73.66£3.10™ 71124345 68.79+2.82% 345
F-value 138 158 142 169 623"
0 24590:11.23% 262.88+0.78™ 208.6010.52™ 296,16+11.35% 325238.78% 989"
i 235.69+8.65 258.69+7.23F 286.2319.68" 283.6418.65™ 2965249.11° 19.65™
2 23228+645% 256.64+533° 285.6647.12° 280.52+5.66™ 295.23+8 40 5839
Gumminess 4 229.65+4.85% 254744512 779.56+4.23" 277.82+397% 281.10+2.89% 6323
® 6 2304543.58% 251.23+4.54% 2765813 89" 278.4343.11% 284.56+4.23°C 5865
8 231.45+4.56° 254.68+5.11™ 2762343 §7° 27928+4.28% 283.45+3,64% 4928
10 232.45+3.89® 254.87+4.12 77687367 278.65:4,08% 284.58+3.85"C 4012
12 23345+4.23% 265234347 277.56£323° 277,644,118 282.23+4.50° 3623
F-value 689 648 712 698 1823
0 167932456 194.7245.65% 223054423 210.53:8.56™ 190.23£8.12% 19.65
1 168.52:+5.12% 196.52+6.89 218.65+5.54% 21324687 192.65+7.63" 952"
2 16723+432% 194,533 47 216.44+423 210.75+3.85™* 196.58+6.42" 133"
Brittleness 4 175.2345.12%8 189.69+4.13% 205.6945.12* 2062343282 201284552 560"
© 6 174.23+4.57°%% 191.23+3.87 710.58+4.56* 207.56+3.98*% 198561423 3956
8 184.2345,12% 188.45+4,14% 201.234.65%° 200.31£3.89 197.565.36* 1823+
10 180.23+4.85™ 190.23+4,65™ 200.23+4.3348 203.15¢4.12% 198,524,824 13.16™
2 1824245107 190451345 198.232.85% 204.123438% 199,125,874 669"
Fvalye 417 128 345 410 587"
MeanS.E.

Different superscripts of a-¢ in 2 row and A-C in a colunm means significandy different at *p<0.05, **p<0.01, ***p<0.001 level by Duncan’s multiple range test.
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Table 4. Changes in sensory characteristics of bellflower root Jeonggwa added Omija extract during storage at 25T

Character Omija (%)
istics W 0% 2% 4% 6% 8% Frvle
0 473036™ 4782025 5214029 4.10:029" 300£167* 721"
Color 6 4,00:0.68"° 4604045 4301042 4.10:0.52" 2108038 9.2
V) 35840.36™ 467033 4414045™ 5004043 3414036 756~
F-value 5127 105 545" 598" 528"
0 431032 4.00£0.20™ 4314029% 4002025 331:040" 187
Flavor 6 300£049" 3.2040.44™ 3.804033"° 370021 3.80£0.55 312
12 333033 408026 3674028 400033 358£0.33"° 265
F-value 585" 556" 585" 123 567
0 3.8940.26™" 4.94+026" 4374029 427038 336031° 384"
Sweet taste 6 2.80£0.39® 420042 3.504047™ 330£0.39™ 420053 412"
1 408+0,39™ 400:035™ 4.08:036"° 4.58£0.29" 4.16+039™ 185
F-value 612" 554" 5607 578” 585"
0 247029™ 3574031% 368£029™° 336£0.36™ 2842032 263"
Bitter taste 6 290+0.67° 410067 3504056 4.50£0.48" 3.90+0.66™ 532"
12 408031 34140.29" 4,08+039™ 4.00+041"° 3914049" 273
F-value 635" 585" 569" 574" 557"
0 3.10+0.38" 400£027 3842027 3.63:0.34" 305:042° 157
Sour taste 6 2.5040.56™ 3.0040.60" 330£0.52% 4.10£0.50** 3.90+0.69" 723"
2 408029 333:031™ 3.75:0.46™ 400033 3834047 280°
Fovalue 125" 535" 5127 585" 537"
0 3314024 4054027 421£021* 400033 2524174 5.50%"
Chewiness 6 360:069" 370+0.62"* 420061 410055 3.60:0.60" 289"
12 3671041 3.17039°® 4.00£0.35™ 3.75:046™ 458+045" 564"
F-value 152 546" 1.66 175 1358
0 263£035™ 336031 3.68036™ 35240.34™ 2.36£0.33% 291
After taste 6 3.8040.79™ 410+048" 400+033* 4.00£0.59** 370£0.63" 320
2 350047 3.1610.29™ 3671041 3754041 433:046™ 265
F-value 658" 547" 133 529" 1069
0 3.00£038"® 426+0.26* 426031 3.94+0.34™ 2474040 5487
Overall 6 370£0.56™ 420042 4408037 430042 330£0.67" 333
2 408:026* 3.5010.38"° 3912042 4.00£041™ 433048 1.69
F-value 547" 539" 136 145 156"
Mean:S.E.

Different superscripts of a-c in a row and A-C in a column means significantly different at *p<0.05, **p<0.01, ***p<0.00! level by Duncan’s multiple range test.
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Fig. 4. Changes in total plate counts (A) and yeast and mold (B)
of bellflower root Jeonggwa added Omija extract during storage at
25T.
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