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Effect of Hot Water Extract of Natural Plants on the Prolongation
of Optimal Fermentation Time of Kakdugi
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Abstract

To investigate the effect of natural plants on the prolongation of optimal fermentation time of
kakdugi, various kakdugies, added with hot water extract from 105 kinds of natural plants(68 medicinal
plants and 37 vegetables), were fermented at 20°C until optimal fermentation time. In case of control
without addition, the time required to reach the optimum acidity (0.6% lactic acid) was 60 hr. Among
105 kinds tested, 48 plant(42 medicinal plants and 6vegetables) extracts decreased the acidity after
60 hr fermentation to less than 50% of control. In addition, these extracts extended the optimal fermen—
tation time(>120 hr) by more than 2-folds. Moreover, among the above 48 kinds, 12 sorts of extracts
raised the hardness of kakdugi, by more than 30%, compared to control. And the number of lactic
acid bacteria in kakdugi added with the above 12 kinds was not smaller than that of control. In sensory
test, 8 kinds of medicinal plants(including Phyllostachys edulis) were found to be acceptable. Based
on these results, it is suggested that kakdugi added with 8 kinds of medicinal plants was adequate
in the prolongation of optimal fermentation time of kakdugi.

Key words: kakdugi, optimal fermentation time, prolongation, medicinal plants, vegetables

MoE
AAe A, 3 g QA 7] =e ey
2 28] AE dE S o2 AnE gl A
Hed Aol 2 Alztem A 9low(l), $8 A4

2 A
oA oS Fad 9AE AA s slch.
& B AR olA A
Z5jo] awlsiof sonk, 25el FHolAl A2
AR Az A SR A Py
FAARE BE 42 EAY FAse AT 5
712ke) Aol AAAA A2l HE FAE A%
A7 o) el om, F 2 W F A F s
o] fol A SE7(2-12), ¥R Aol Bl AT wlul A
o]},

*To whom all correspondence should be addressed

Fejutebollq Al - 4l E = T oF-2 A4 sh-
g wl & ohgQl 2918 AAsta gled, F 29 o
71819 An|ge 21 9kg(13) 2.2 w371 A} v} Lo 2
g, 53 F-2A Fele Azt Seolg 2577}
g 522 2R ghc), ZHEr) o digt A T2 2R

3,

o sfw| A H-(14-18), A% BA(19) So] 92w, Z+F
718] A AA AAbel #g ATE 2579 13 HW
23 JEFEQ HH20-24), 71E A 2] (22-24) S-o))
AT 9ol Aoy o3}

E FAA Al 2" 72 & 202 ] 7
Tl A A Al o8] e o2 o] 5" £
1A ol A o=l o glch A |7t A4 710 =5
3l 717bo] Zhebwd v1al 7] ko) ghrobxd {5712k gk
@EEe] Hr] MEEHEE AAAY &4 w3 s 2



366 Hulg - 22

g3 ¥ 4 sk

we}a] B A7 E 257 AL AAA]7)
oyl o] oA 2 £A] Aol vt v 7ke o
A7 4 9l - 2 s A}, ekl A4 2 3F
A8 E105%8 AEA HAZE AF7] o Hrlshdo,

l‘l

0:

Lol SAANEA SHA o] ERE WA <)
S4 € dolrol 54 A7)E AHAA & olE A2
4 Adge AA4RTA ek

M=

FAEQ 9} 5, vhg, A7, 227F L AnFE
19974 39 A LA T F5AHE AlA A Al sksd
I AFe A 5 43, Auke Yk (A Y

A)S AHg-std ol oAl = ek oA Al A 7
3l t}h NaOH+= Junceirl A #°]19]2 phenophth-
aleine SigmaAl A|FolHor 198 BE A2
GR ¥& Ak&3lsidh

o
i3

2tF712| H&
F& 7 Ro] o] Bule} v BEolA ZF 5em A
@3 2t 1918 AHE-Eld ol 2% 2X2cm =712 A F
50goll a1F7}% 1.17g, 3 1.67g, °F5 0.84g, A7 0.25g,
Ar 1.17g, € = 4AY d(60°C) +EE 10ml
(5771 FA14) 20%)5 PET+CPP A& £ = bag(150
ml)el B3 g3t F7) 5 AAS UEste 20
0.1°C9] #2#(Low Temp. Incubator LTI-1000SD,
Eyela, Japan)oll 1547t A A3t A o2 A H
3to] Aol Ap8-3hsdd.

H7tEe] M=

HA7PEE 53] & He 26l Adxd £ FA
vt (Food mixer FM-700W, 3+, §F=)3lo] A)(stand-
ard testing sieve, aperture 250um, No. 60)ell 4] &
7HE 10gell G 4(60°C) 100mi& 23 197 &(VS-
8480, ¥l A, &=)& F o 3H(Toyo No. 2)3F 44 4 &
AL-8-3}¢] o},

—n

lm

pH+ pH meter(8521 Hanna Instruments, Singapore)
B AHgstel 4%7] 9 pHE SRS A
75719 5 vhsle] ol 3t & o f g A}-4-3}%
o] dope] R Eae BTl FHAA AR
A A1k 2 2 0.1% phenolphthalein &9 & A}-§-3}od 2

FA o2 Wate A7 AR T 489 0.1IN NaOH
LNe 2% (lactic acid, %)E el

A= (Hardness)2| &8

7%} 3 5 Y72 73 X (hardness)E Texture An-
alyser(TA-XT?2, Stable Micro Systems Ltd., England)
£ o]43}e] TPA(texture profile analysis)E& =4 3}
of 73tdem TPA $3 A9 =3 2712 Table 134
7z} Hr1¥ A %3 Texture AnalyserZ A 825 23]
AgH o2 YA & g QA= force-time curve
2] first bite FollA 2 peak®] FolZ 3hirh

FAEe| BY

257 T EE A F oA Imlel| HEFFTE
A71ste] @A =2 B A3 F 100uE FHste {4
¥ 24 %] Q] MRS #} A (Difco. Lab., Mi, USA)ell
AFstn 8 T2 =i A 5 29 elA]
Z 30°C2] Wil ¢¥7] (Incubator, VS-1203 P3, Vision Sci.
Co., &)l A 2417 <t vioFst F et colony
£ AF3sch

sdAt

75719 FgHrle) sk S
&3t gigkl o] Ad 2o 5101 7ZHE7) 4 =, %“H,
Aol gt A A A Q) 8o dste] 5] FAF
o & Hrislich

2o 3 @

ZHE7| =AM Moo HAXY

75719 4 A71E €7‘4‘3]'7] sl A 2 A el A
£ pHe} AtEE &R 81g] F7] 52 7 % (har-
dness)7} Z+57] 4 EA oﬂ S F= AL} =
e g Alg =] TPA(texture profile analysis)ol] 2]
g AEE 2t 54 279 pHE 422 X3t
o, du] Ay A3 20°CA A A A 277 24 60
A7kl pH 4290 =23 1, =3 54 A7) A=E
0.6%(lactic acid)2 ®2.gt-& wj(1), #1# 604 7kel| 54
A7)l Tebsil om A 79 o] Folli= FrtEo] %

Table 1. Condition for TPA by texture analyzer

Probe Tmm
Force threshold 20.2g
Sample area 1.0mm®
Test time 7.05s
Test speed 10.1s
Contact force 5.0g
Strain 75.0%
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Fig. 1. Acidity of 60 hr-fermented kakdugies added with
water extract of medicinal plants and vegetables.
C: control, No. 1~42: medicinal plants, No. 43~48:
vegetables(See Table 2)
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Fig. 2. pH of 60 hr-fermented kakdugies added with
water extract of medicinal plants and vegetables.
C: control, No. 1 ~42: medicinal plants, No. 43~48:
vegetables(See Table 2)
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Table 2. Medicinal plants and vegetables with prolongation effect

No. Korean Scientific name No. Korean Scientific name
1 2T Pueraria thunbergiana 25 Sl Cinicifuga foetida
2 7&% Chrysanthemum sinense 26 g % Ganderma lucidum
3 T Chinemys reevesii 27 27} Acanthopanax sessiflorum
4 223} Lonicera japonica 28 5 Epimedium koreanum
5 7 Platycodon grandiflorum 29 QA% Artemisiae capillaris thunb
6 2 Angelicae gagatis 30 2ok Peaonia lactiflora
7 o 5 Rheum undulatum 31 =9 Phyllostachys edulis
8 B3} Chaenomeles lagenaria 32 Z1 7] Citrus tangerina
9 28 Saussurea lappa 33 A A} Plantage asiatica
10 e s Phellopterus littoralis 34 A Cyathula dficinalis kuan
11 LR Imperata cylindrica 35 A s# Trichosanthes kirilowii
12 LR Magmoliakobushimayerbesser 36 35 Artemisiae annuae herba
13 ull 2.2 Pachyma hoelen 37 2 Thuja orientalis
14 ul) zhok Paeonia albiflora 38 efal Alismatis plantago
15 A | Angelicae dahuricae 39 3¢l Prunus armeniaca
16 AF Sophora subprostrata 40 gF¥2} Cyperus rotundus
17 Ak Crataegus pinnatifoda 41 & Ak Scrophularia buergeriana
18 Ak Dioscorea batatas 42 3 Carthamus tinctorius
19 =S Zanthoxylum bungeanum 43 A A} Brassica cernua
20 A =) Morus alba 44 Al =) Cinnamomum verum
21 M AE Acorus gramineus 45 ==} Camellia sinensis
22 A4 Erillae herba 46 kpFo] Moringa oleifera
23 £ Pinus rigida 47 2 8F Eugenia caryophyllate
24 <A 8} Rehmannia glutinosa 48 Z9] Zanthoxylum pipertum
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Table 3. Medicinal plants and vegetables without prolongtion effect

No. Korean Scientific name No. Korean Scientific name
1 24z} Cassiae tora 30 T}l Thymus vulgaris
2 Ak Sophora angustiflora 31 ezl Allium monanathum
3 %9l Prunus persia 32 3= Daucus carota
4 & Eucommia ulmoides 33 5 Aralia elata
5 a3z} Vitex rotundifolia 34 E749 Perilla fructescens
6 uf gl o Cynanchum sifordii 35 Fe Raphanus sativus
7 ApAFAE Cnidium monnier 36 mli}a] Oenanthe japonica
8 Abul 2 Saururus chinensis 37 HE: Allium tuber
9 ] 5 Sedum sarmentosum 38 H|Z Amaranthus patulus
10 B = Pinus rigida 39 A=) Lactuca sativa
11 52 Achyranthes japonica 40 Aeje] Apium graveolens
12 Alo] 3} Manfnolia liliflora 41 A F4 Spinacia oleracea
13 Mz Hauttuynia cardata 42 RIS Angelica keiskei
14 - Ralipanax pictum 43 2 Artemisia asiatica
15 AL Forsythia suspensa 44 %7k Chrysanthemum coronarium
16 <. ujz} Schizandra chinensis 45 o}2- Malva verticillata
17 o Pinus rigida 46 oful) 2= Brassica oleracea
18 23] Ginko biloba 47 ofs} Allium cepa
19 72k Gleditsia sinensis 48 A: Nelnumbo nucifera
20 A5 Cnidium dfficinale 49 9.0] Cucumis sativus
21 e} Gastorodia elata blume 50 A Pisum sativum
22 R=R Cuscuta australis 51 A4 Laurus nobilis
23 ] Traxacum plantycarpum 52 AR Brassica oleracea
24 HEA Corydalis turtsch aninowii 53 # Aster saber
25 i Scutellaria baicalensis 54 =7 Cichorium intybus
26 3}7) Astragalus membranaceus 55 Al Brssica oleracea
27 7+ Brassica juncea 56 &2 Petroselinum crispum
28 el Impomoea betatas 57 vt Cucurbita moschata
29 aF Capsium annum

Time(hr)
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Medicinal plants and vegetables

Fig. 3. Optimal fermentation time of kakdugies added
with water extract of medicinal plants and ve-
getables.

Optimal fermentation time is to require to reach 0.6%
lactic acid.

C: control, No. 1~42: medicinal plants, No. 43~48:
vegetables(See Table 2)
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Fig. 4. Hardness of 60 hr—fermented kakdugies added
with water extract of medicinal plants and ve-
getables.

C: control, No. 1 ~42: medicinal plants, No. 43~ 48:
vegetables(See Table 2)
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Fig. 5. Change in no. of lactic acid bacteria of 3-day
fermented kakdugi added with natutal plants.
C: control, No. 1 ~42: medicinal plants, No. 43~48:
vegetables(See Table 2)
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