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The Physico-chemical and Sensory Characteristics of

Kakdoogi Containing Hydrangea serrata Seringe Extract
Lee, Kun Jong - Kim, Hye Young'
Dept. of Food & Nutrition, Seoil University, Seoul, Korea
Dept. of Culinary Nutrition, Woosong University, Daejeon, Korea’

ABSTRACT

To evaluate the effect of Hydrangea serrata Seringe extract on kakdoogi(Korean radish
kimchi), the kakdoogi was prepared, after supplementation, with Hydrangea serrata
Seringe extract(0, 1.25, 2.5 and 5%(v/w)). The quality characteristics of the kakdoogi
were investigated during 7 days of fermentation at 20°C. The proximate components of
the Hydrangea serrata Seringe leaves were 3.48% crude protein, 6.45% crude lipid,
7.98% crude fiber and 9.32% crude ash. The pH values in the samples with the extract
were higher than that of both the control group and the sugar group. The total acidity
levels in the sugar group was higher than that of other groups. The sugar group showed
higher L value(lightness) than that of kakdoogi fermented with the extract. A
value(redness) and B value(yellowness) of the supplemented kakdoogi was lower than that
of the control and the sugar group on day 7. The hardness of samples with the extract
was higher than that of the sugar group. And the hardness of the groups with the extract
was not reduced during the fermentation period. The control group showed higher salinity
than the other groups by day 4. The samples with the extract were sweeter than the
control group on day O then the difference disappeared after day 2. Sourness of all the
groups increased during the fermentation period. However the extract did not affect the
hardness or overall acceptability of the kakdoogi during fermentation.
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Table 1. Ingredient ratios for the preparation of
kakdoogi containing Hydrangea serrata
Seringe extract

Hydrangea serrata

Ingredients ~ Control Sugar Seringe extract (%)
125 25 5

Salted radish 200 g 200 g 200 g 200 g 200 g
Garlic 3g 3¢ 3g 3g 3¢
Ginger 1g 1¢g lg 1g 1g¢g
Water I0mL 6 mL 7.5 mL5mL O

Hydrangea serrata
. 0 25 mL5 mL 10 mL
Seringe extract

Sugar - 4g - - -
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Table 2. Proximate composition(%) of Hydrangea
serrata Seringe powder

Constituents Contents
Moisture 13.85+0.01"
Crude protein 3.48+0.01
Crude lipid 6.45%£0.39
Crude fiber 7.98+0.20
Crude ash 9.32+0.15

YValues are Mean+S.D. (n=3)
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Table 3. Changes in pH of kakdoogi prepared with Hydrangea serrata Seringe extract during fermentation for

7 days at 20°C.

Fermentation

Hydangea serrata Seinge extract (%)

Control" Sugar”
period(day) ontro Hest 125 25 5 F-value
0 5.90.0.19* 5.84+0.09" 5.98+0.06" 6.01+0.17A 6.12+0.16" 1.62
2 °4.89+0.06°  "4.75+0.50° *5.72+0.02° *5.85+0.09A 5.86+0.51° 141.75™
4 4.68+0.08°  "4.43+0.06° 4.65+0.05° *4.68+0.08B 4.73+0.12° 6.62"
7 4.45+0.13¢ 4.58+0.06° 4.63+0.14° 4.59+0.16B 4.53+0.12° 1.03
F-value 7697 272.49" 315.63" 90.94™" 12323

YControl: non added with sugar and Hydrangea serrata Seringe extract

“Sugar: added with sugar and non added with Hydrangea serrata Seringe extract

Values are Mean+S.D., n=3, -

p<0.01, ™

p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)

APMeans with different superscript in a column are significantly different by the Duncan’s multiple range

test(p<0.05)

Table 4. Changes in total acid content of kakdoog/ prepared with Hydrangea serrata Seringe extract during

fermentation for 7

days at 20°C.

Fermentation

Hydangea serrata Seinge extract (%)

. Control” Sugar”
period(day) 1.25 25 5 F-value
0 0.38.40.05°¢ 0.27+0.03° 0.33+0.03° 0.28+0.05° 0.26+0.00° 432
2 0.79+0.06°  *1.41+0.01" 0.94+0.01°  ™0.87+0.04 = ™0.87+0.05" 78.95™
4 1.02+0.13* 1.22+0.10* 1.12+0.02* 1.01+0.01% 1.02+0.03* 4.30
7 1.07+0.03* 1.06+0.34* 1.03+0.01° 1.17+0.00* 1.06+0.01* 0.26
F-value 32.96™ 17.91" 737.83"" 295.117" 364.16™

YControl: non added with sugar and Hydrangea serrata Seringe extract

2)Sugar: added with sugar and non added with Hydrangea serrata Seringe extract

Values are Mean+S.D., n=3, H

p<0.01, ™

p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)
APMeans with different superscript in a column are significantly different by the Duncan’s multiple range test(p<0.05)



216 sl=X|GdAls|dEnieta|X| H223 25 2011

Eo] T o]8A ATt o3 adIXE 7}
] Y= 717 228 Ao 7 AlRHTL

N

3 Mz =¥

A7) Az A FEak o FEAS g A
7rete] Az 25715 20Tl A3
29, 4 B 7 Tt =S SA48ke] Table 5
of Yehidcth. o3k o FEAY dxe Lk
o] 51.35, agko] 2.41, bgko] 4.930]3]

PEE YEE LS EE Al5oA AxF

3 36.41~36.980]T1 Ao AR 7AA| 40.67~45.35
FFoz AFVZre] AojHFE Liko]l £
o2 75 th(p<0.05). vﬂﬂX} 5001)& 75

719l &AJo] HPEHE Lgro] Z7tstgya B
sto] & Avel ANt ol ATt $A
shv mEkE Mo] 24%7) Aol 1% HAY

AREs} b A%z ArEt A998 4
g MIEE AR F33 9 FE 3
AN Hate] folHoz we Lghe FA%
Gk Az 7ANE FHRF 9 FEA HIA

Table 5. Color parameters of kakdoogi containing Hydrangea serrata Seringe extract during storage at 20°C
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Hunter  Storage

Hydrangea serrata Seringe extract (%)

. Control” Sugar”
value  time(day) 1.25 1.5 5 F-value
0 "36.46+0.01°  *36.98+0.01° 36.41+0.05° 936.21+0.02° °3593+001° 95142
2 37.81+0.02°  "39.68+0.02°  "38.00+0.05° 937.20+0.06° "37.96+0.01°  1901.77""
L 4 438.03+0.33%  "43.79+0.01°  °38.16+0.08° "40.17+0.01® °39.39+0.11°  575.00""
7 °42.19+0.01*  “45.35+0.02%  °40.67+0.02" °41.08+0.02" ‘40.83+0.02*  15249.90"
F-value 672.89™" 250512.00" 3237517 17394.90™ 5413.38""
0 ©30.92+40.03°  "33.45+0.02° °33.17+0.01°¢ 932.65+0.02° 33.56+0.01°  4249.90""
2 34444002  "36.90+0.07° 34.75+0.04° 933.53+0.02° "34.73+0.02° 289505
a 4 935.44+024%  °40.34+0.09*  935.18+0.16° "38.08+0.07° °37.70+0.15°  591.97"
7 40.73+0.01*  ™40.20+0.03®  °38.27+1.19* °39.47+0.04* "39.46+0.53* 10.07"
F-value 3465.08"" 8734.34™ 38.18"" 2253020 3799.96""
0 °18.78+0.01°  919.54+0.03°  "2045+0.05° °©19.84+0.02° “21.00+0.06°  1577.05 "
2 92.42+0.05°  "25.12+0.04° °22.88+0.02" 21.62+0.01° 22.53+0.01°  8376.02""
b 4 93.08+0.21%  “31.65+0.19°  °23.33+0.09° "26.56+0.14°%  25.78+026° = 92646
7 "31.28+0.02"  “32.64+0.55"  “26.88+0.03" ©27.63+0.10* “27.26+0.03*  365.03""
F-value 7219.85"" 13178.70"" 6859.00™" 6208.61"" 1713.97"

YControl: non added with sugar and Hydrangea serrata Seringe extract

2)Sugalr: added with sugar and non added with Hydrangea serrata Seringe extract

Values are Mean+S.D., n=3, H p<0.01, - p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)
APMeans with different superscript in a column are significantly different by the Duncan’s multiple range test(p<0.05)
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Table 6. Texture profile analysis parameter of kakdoogi containing Hydrangea serrata Seringe extract during
storage at 20°C

Hydrangea serrata Seringe extract (%)

Sampl Control” Sugar”

ample ontro ugat 125 25 5 Fvalue
0 801.37+57.92% 824.46+14.59" 812.25+56.22  858.55+75.37  855.00+106.58  0.70
Hardness 2 843.14+7543" 797.38+72.87"% 774.04+140.46  835.98+41.83  805.58+105.79  0.41
(g/em®) 4 865.16+80.59" 713.24+5837° 812.70+60.53  772.23+63.75  823.00+105.88  2.19
7 %663.59+112.19% °484.93+99.59 ™783.61+85.04 "874.32+38.60  "732.06+34.86 13217

F-value 485" 2048 0.21 2.48 1.23
0 "51.90+11.70° ®4129+11.12° *31.07+1538  *34.46+7.40 121.10t6.46 347
Adhesiveness 2 -33.45+20.11°°% -32.40+12.64° 285141027  -26.76*14.15 26.35+6.13 0.24
(© 4 2561+11.30" -2847+431*®  33.92+7.51 29.61+13.39  -3595+15.68  0.55
7 -1684+7.92%  -15.69+651*  -21.64+8.39 21.93+6.17 21.10+6.46 0.68

F-value 567 592" 0.89 1.03 1.49
0  %0.35+0.06" *0.33+0.05 50.26+0.09 €0.24+0.04° €0.21+0.02 517"
Cohesiveness 2 0.25+0.03° 0.26+0.06 0.28+0.04 0.35+0.12* 0.27+0.06 1.23
(%) 4 026+0.04° 0.23+0.03 0.24%0.05 0.22+0.02° 0.21+0.03 1.54
7 023+0.06° 0.26+0.07 0.22+0.04 0.23+0.02° 0.19+0.07 0.79

F-value 538" 2.91 0.70 342" 2.28
0 "27629+32.40" ©271.88+48.16" 206.44+61.76 ™206.78+47.66™% °182.34+34.40  3.92
Gumminess 2 212.81423.08° 205.93+5344° 212.53+17.14  288.38+97.28"  224.40+77.72  1.30
) 4 "22550+40.41% "161.13+39.36°C 194.59+32.30 '149.33+20.23° 174.50+37.75 3.70°
7 149.05+30.23° 123.75+22.04° 173.37+39.49  197.13+21.49°  141.06+49.07  2.83

F-value 171" 9.45" 0.66 432" 1.77
0 ™276.53+33.90" "265.13+52.48" "19524+61.44 °187.01+35.66° °167.23+36.61 546"
Chewiness 2 201.41+30.36° 193.99+46.52° 202.18+17.14  262.55+77.93*  213.70+73.76  1.13
(© 4 ™212.18+42.22° *154.10+28.61%° ©172.30+26.96 °144.12+22.56° °164.48+33.81  3.06"
7 ®142.92426.13 °119.45+22.29° 163.68+37.48 "191.77+26.36° °131.49+44.12  3.12°

F-value 1185 10.73™ 0.80 4.69" 1.94

YControl: non added with sugar and Hydrangea serrata Seringe extract

2)Sugar: added with sugar and non added with Hydrangea serrata Seringe extract

Values are Mean+S.D., n=5 ~ p<0.05, ~* p<0.01, ™" p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)
A“Means with different superscript in a column are significantly different by the Duncan’s multiple range test(p<0.05)
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Table 7. Changes of sweetness of kakdoogi containing Hydrangea serrata Seringe extract during storage at 20°C

Fermentation b 2) Hydangea serrata Seinge extract (%)
. Control Sugar
period(day) 1.25 2.5 5 F-value
0 °6.00+0.00 “9.80+0.00 °6.10+0.14 °5.45+0.64 "5.40+0.85 9.81"
2 °6.20+0.71 19.50+0.71 °6.50+0.42 °5.50+0.00 "5.50+0.71 23.29™
4 °6.75+1.06 19.75+0.02 °6.75+1.06 °5.50+0.07 °5.40+0.71 7.06"
7 °5.50+1.84 9.30+1.94 °6.60+0.14 °5.50+0.71 °5.45+0.78 756"
F-value 1.19 0.97 0.53 0.01 0.94

YControl: non added with sugar and Hydrangea serrata Seringe extract

2)Sugar: added with sugar and non added with Hydrangea serrata Seringe extract

Values are Mean+S.D., n=3 ~ p<0.05, ~" p<0.01, ™" p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)
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A7t Boll o3 He HUMETE =2 BEE A 92(1998)2> A AF 717 F AUME
vebdd 9, =3 9 FEH Hrle 9 of 93] 757 29 MEAo] ZrlEE A
io] oS AT & AUk wrAsle} s Ho] MM dxrt it BHisigon
(2008)} vt &3} £3£99(2009)2> AR T ¥ ol £ Ao A A o FE2Q Ut
Fe g Y F FUdeE wstET Ao AR A=rt AdlFez Egd AR fAR
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HolN B=7F =3Y A" H7MAE7F B2 pH 294 FroFHoz i F(p<0.05) FA=HATH
9} =2 AEE Ho g Ao Hl§] HaEv} A" H7HA RS dEE AR 4dA7A] FoH
=318 A} At AY. w3, = 9 & o2 ZAHAOHP<0.01) AR 7= FAH
A AR e e Ay H7MA g4 B < A%E Bt £33 A FE2d JUMsE
3 A T w2 pHO @2 AEE Ho Wavt AZ71ZE F o)A dxe] HelE Holx &
A" A¥e} gx)sh= Aotk gtk A 5eNe dEE FAR Yo
ARG dAbol A FES HHYa Husige

6. A= o olgt AF AR FFW, B AFPA o
S d FEAS FEE el Az ZAE 9 A8 H/M RN f9Foz dxrt
3 Z%7] Ao A== Table 837 2T} AZE 2 ZaE AL A7) F YRR R gEo] &
I gEAEY dEE 124%2 0.71%~0.89%S HEMY MESt HPYS o]Forts B WECR
Hel & AR HE fFYHoZ =UTHp< ZAEr) o]A<% 5(2003)2 AR7|7to] AR
0.01). o] Agd B #4579 dAx7} 2.38%, H X9 57t FAgta Busigion, o
34 B2 745719 d== 1.38%8= Ha(P = B AFoA dizAFE} e HIMAEA
L T 19950 Bl W FFEollen, oA A7713ke] oA Axrt haE Aol X

Table 8. Changes of salinity of kakdoogi containing Hydrangea serrata Seringe during storage at 20°C

Fermentation Control” Sugarz) Hydrangea serrata Seringe extract (%)
period(days) 1.25 25 5 F-value
0 “124020"  "0.89:0.00*  "0.85:0.07  "0.71x0.02  "0.72+0.01 10.76™
2 0.90£0.01°  ‘0.86x0.00°  "0.77+0.01  "0.67+0.05  *0.72:003 2670
4 0911029  "0.82£0.02°  ‘0.77x0.03  %.70x0.01  %.72+0.01 103.33"
7 °0.87+0.04°  “0.84:0.01°¢  "0.72:006  "0.71£0.02  "0.730.02 15.68""
F-value 593 18.45" 2.90 1.19 0.24

Control: non added with sugar and non Hydrangea serrata Seringe extract

2)Sugar: added with sugar and non added with Hydrangea serrata Seringe extract

Values are MeantS.D., n=3 ~ p<0.05, ™ p<0.01, ~" p<0.001

““Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)
A“Means with different superscript in a column are significantly different by the Duncan’s multiple range test(p<0.05)
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Table 9. Sensory evaluation scores of kakdoog/ containing Hydrangea serrata Seringe extract

Sensory

Hydangea serrata Seringe extract (%)

characteristics Control” SugaIZ) 1.25 2.5 5 F-value
0  640+2.32%  4.90+1.29 6.60+1.65 5.80+1.48 6.00+1.63 1.50
Redness 2 %.79+1.37%  ™531x132 ™531+221  ®6.00+1.53  4.11:1.54 415"
473£1.10°  5.42+1.78 5.73+1.62 6.00+1.63 5.14+1.57 1.42
F-value 528 0.36 1.36 0.06 3.37
©325£1.39  ‘8.10+0.88"  °490+1.79 520175  '5.70£2.11*  10.097"
Sweet taste 2 355:151  5.00£1.52°  3.69+1.49 385146  3.67x1.41° 1.98
3.33£1.15 4.83£1.19° 3.50+1.45 4.18£1.40  4.25+128"" 224
F-value 0.13 2204 2.50 2.30 371
3.80+2.12°  3.67+2.12°  333:1.62°  350+2.17°  2.80+1.62° 0.26
Sour taste 2 587+1.55%  554+127% 538+1.67%  636x1.22%  593+1.71* 0.39
5.79+1.72%  6.18+1.54*  5.48+139*  507+121°  597+1.28* 1.03
F-value 345 6.31" 13.83" 10357 6.33"
5.20+1.23 4.30+2.16 5.70+2.82 5.60+1.90 5.70+2.54 0.38
Hardness 2 5.06+1.88 5.25+2.24 5.13+1.82 5.31+1.85 5.13+1.82 0.14
5.36+1.60 6.00+1.41 4.64+1.22 491+1.45 4.64+1.22 0.89
F-value 0.12 2.18 0.95 2.13 1.16
4.44+1.59 4.40%1.59 5.70+1.62 4.50+2.01 4.70+2.11 1.10
izzribﬂity 4.57+1.46 5.63%1.15 4.50+2.19 4.63+1.67 4.33+2.19 1.29
4.33+1.80 4.31+1.85 4.83+1.47 4224190  '5.11+1.90 1.72
F-value 1.56 322 0.58 021 0.36

Values are Mean+S.D., n=14 : p<0.05, ”

p<0.01, ™" p<0.001

“*Means with different superscript in a row are significantly different by the Duncan’s multiple range test(p<0.05)

APMeans with different superscript in a column are significantly different by the Duncan’s multiple range test(p<0.05)

Y Control: non added with Hydrangea serrata Seringe extract.

2 Sugar: added with sugar
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