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Abstract

This study examined the changes of chemical components in Dongchimi when ginseng and pineneedle
were added (.1% and 0.3%6, respectively. Those were fermented at room temperature for the first day
and at 4°C from the second to 29th day. The contents of reducing sugar was significantly increased during
fermentation, and showed the highest content in Dongchimi added pineneedle. The contents of proteins
were also increased in the Dongchimi with pineneedle during 8 days of fermentation, while the others
increased throughout 29 days of fermentation. The contents of non—volatile organic acids were 2.79~
4.80mg/100m! at the end of fermentation, and the content of lactic acid was the highest among them.
Free sugars of the Dongchimi were composited sucrose, glucose and fructose, and the contents of
those were in the range of 227.4—~247.0mg/100ml in 8 days of fermentation, then increased to 705.2—
943.7mg/100ml in 29 days. The Dongchimi contained 17 kinds of free amino acids except lysine,
histidine and tryptophan. Threonine, valine, aspartic aicd, serine, asparagine, glutamic acid, alanine, and
arginine were the majority of them, and sarcosine, B—-aminoisobutyric acid and Y-aminoisobutyric acid

were the major portion of amino acid dervatives.

Key words: Kimchi, Dongchimi, ginseng, pineneedle

.

FA R 58 R AF, 9 25 s, A E
£ FARR AT ), 7, 90], 54 & XAE
E ARESE(1-3), A5 AR Fo14be) Al
o] Bf-2] 213}, ZhE Al gl 9 v} A
ok, Aluke] 2315 g Ad 744 AEe)i45),

FTATY AL B GTE A v ] 6L
TV e HEAA F dubyd 8 pHe = ek
HEE 2ALEY 2, (N2 S ES ) 33894 %) (oxi-
dation-reduction)®] ¥#-& Falsle] Exr= i
717} &27) Brl 3719 AddE gd vl fod, B

*To whom all correspondence should be addressed

F vl &] v A 7] 4 AL lactic acid, citric acid,
malic acide]37(1,48-10) A F-7]4F2 formic acid,
acetic acid 5019 acetic acid®] §Hsko] FA =k o]4k &=
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Table 1. Ingredient ratio of Dongchimi

Ratio of materials{ireatments)

Ingredient

e 1 o m
Radish 100 100 100
Ginger 0.3 0.3 0.3
Garlic 0.2 0.2 02
Red pepper 1.0 1.0 1.0
Omon 6.0 6.0 6.0
Pine needle - 03 -
Ginseng - - 01

I Non—treated Dongofemi, I; Dongchimi added with
pineneedle, Il; Dongchird added with ginseng

] A (F-=NazHPO, 25g, Rochelld 25g, NazHCO; 20g,
FrNazS0s2 SF-F 1L L8 )3 B (CuSOs -

Hz04 30g 7 49H-2-9] 21g 348 3715 257 200ml
o g )& 25 1% E39 92 0.5ml HrleiA] 20
#7174, B2t & C9{ Ammenium molybdate 25g&
F % A 2ImiE F#EhE 25 4H0mld £ 5 &
sodium biasenate 3g-& 5 25mll] &4 4171 500ml
2 4% F 37rCA A 33 vk g 98 05m! A7}
A 2ol vhA F 55 5mlE 844 520nmel
A F3E 2 Z2A 83 plucose 7B 24 glucose
9| gheps A& Gl ek el

ERHE Hak

Lowry &4 " 18)e) &J&] Al 59 2000l Lowry
reagent(0.1N-NaQHE 9] 4] 2% Na;COs2- =}
1% sodium tartaraie-8-48 ¢l %31 CuSOy -5HLOE S0 1 1
2 AL Eged) 1mlE 7hebed 30°Ce AT 1087 0
22171 o}#- folin reagent 100W=S- 7Faf 3087 Hl-2.4)
A1 F 750nmel| A FFEE SA s e o)
chul el ghakg akEslgcl

CIECE So B o T = 1=

B3 frlabe] dakbd A 10mlE 5 -&ol
= 2 8,A] column(Amberlite IRA-400)ef] &A1
¥ ERH-TE H A 9578 A7 sk, 6N-formic
acid 30mlel f71402 4E5AA AT 2 4598
Az ol F FH4S AEste] Imlz A &3k
membrane filter(Millex (35 0.45¢m, millpore) 2 o 2}t
A& A4 A =atgel {2l 42 HPLC(Water ™
600E, USA)E te] 3 o1w] -5 -4 column-2- HPX-87H
£, o154 0.008N Ho50,8-9-& 22 Algslg.en,
2427 L F<% 0.5ml/min, column &= 65°Cel ¢t}
ZF f7) ke ek HPLCH H-3g A 4t7]¢ 2%
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Al o8 AbEsksich

Falg "=

EH] v P2 0 451um membrane filter(Millex GS
0.45um, millpore) & ¢ x}ate] 348 A B2 Apg-5he
F4]4 column Sugar-Pak Io] 3% HPLC(Water ™
600K, USA)Z B43bg 3, o]l 37L& -5 0.5ml/
mmin, columm 252 90°Celgich. =} Fe| o] A2 HP-
LCo 25 Hakz] ) gk A=Ayl o] A&
Egs =g

Falopol= it Fa

opv| e AF AR wE LA e A eR
FEEe] BN L ARR AHEEte] #4-8 column(Lit-
hium High Resolution PEEK)®] 3-# 5 #}-Fe}a] Ak
B X7 & A-gatgdrt. o) o buffer system-E- litium ci-
trate systeme] % 3, 7% columm €% & W22
ZH2F 20ml/min, 35--80°C, 139°Col ¢t Zb old] A4k
2] A=F-2 HPLCH §-2-9 A 4k7] off 31 o & -mA %
o 2]} sbEsld)

An g o

Bhelet Wl

A v 2o gl @8 543 A Table
29} Zgte}. 1] v) G e) g §hske] Wl 4
1ol 4= 178.9~-194.9mg/100mle ] B2 44 8 ol 1889
~2749mg/100mle = Frlshe] ol A% FriEe
AL Bgow, $43A77e] UG ko] X
7Rt} elabd el Bt & AR gl

A Azt FAA 9L dztA] Fdgel FrFE
Qo Lo FE Ao & 51008 st §
AbEH 3, 7F S(10)e] 215 FAv] 45 5k A
wEE A Ao, g e] §ek pH 4042 €
77| Abpaielr) Zhadebe B vt A aks
vebd slvl alabdrlael A sl ghige] Bl
qlabe] A o] ghelnt A o) FAL A4 7] Al
AL R FZ5Er]

Table 32 F21¥] 2] 43 584 <7
32 24 dteldt, FA v e} M4 D) W
3t <4 14 el 35~75mg/100mge] = ] 54 84

Table 2. Changes in reducing sugar contents of Dong-
chimi during fermentation {mg/100mi)

Periods of fermentation(day)

Treatments”
8 15 22 29
I 1789 1889 2269 3709 4429
i 1909 2749 2109 4489 5609
m 1949 1429 2169 3529 4069

UThe symbols are the same as in Table 1

Tahble 3. Changes in soluble prolein contents of Pong—
chimi during fermentation {mg/100ml)

Periods of fermentation{day}

Treaiments’ —
8 15 22 29
1 35 26.3 3258 217 579
I 75 317 21.6 60.7 603
m 5.1 145 485 322 546

UThe symbols are the same as m Tahle 1

Aol = 145~26.3mg/100mg 2 Z713hel 1, A 2
¢k el At 7boll A = s g of ghake] A 159l 2}
7+ 325, 48 5mg/mle & Fr el 3 4 el of
A Ftastg izl 4 20Ue) 27} 579, 54.6mg/ml=
Z7hstd 2t £ AT A A4 229 Hd A
2l 60.7mg/100ml= Z7}sle] o]l Wt gt
chefal o] Wahs A v RS B A FS] ARF
Zhg B4 dvs} AP A 232 A
2a ol P 44 ] g4k 7]l AL
2 A7

HIBILEY FUIMe| Tav B wst

Table 4= Fx7] 4436 v 34bA) 574k @
HE 24 Aol 54 14 e 2E AFeA
2 v FA {74k E RS 279~ 4.80mg/100ml
2 oS- gl e o) % e 2l g ahel A3
Zobabe] 443 2090 ol & 05,16 ~109.97me/100mlel %
detgeh 54 Fo f7]4E 2 WE-E 39 succinic
acide &4 Z7]¢ 1 Fake] Srlste Aol A
of wa} ok} BaPAE Byt o8 frl4
F7lsld el £F) lactic acide &4 1494 S5 A
ool o] =4 gl ol & 17.06~25.672 F7}5te] o]
& Aol 21g 5 o2} F43] SolEAE 2t
22| 3. oxalic acid¥} tartaric acidE <-4 373 Fel A
A A Felske] A EH

&} 202 4 v]2) A4 F lactic acid®) §H=F
o] F43%] Z7le} B B F fr|4by ko) Eo1dc
= B8} B o 9] AFe) o &St T succinic acid
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Table 4. Changes in non-volatile organic acid contents of Dongchimi during fermentation (mg/100m)
. Contents of non-volatile acid
T v Periods of e . : - :
reatiments fermentation(day) Oxalic Citric  Tartaric Malic Succinic  Lactic Tatal
acid acid acid acid acid scid acid
1 nd 0.84 nd 195 nd nd 279
=) nd 0.98 nd 243 13.41 2h.67 42.49
I 15 nd tr nd 1.0 14.04 52.56 67.60
22 nd tr 0.43 213 10,70 68.87 82.73
29 tr tr 0.54 267 8,78 95.16 107.14
1 nd 1.98 nd 282 nd nd 4.80
8 nd 2.04 nd 298 14.50 17.06 36.58
1 15 tr 145 nd 373 168.78 34.90 56.86
22 0.96 0.99 378 3.90 845 56.34 442
29 1.20 0.54 1.38 453 453 82.98 95.16
1 nd 245 nd 213 nd nd 458
8 nd 156 nd 319 13.77 2056 39.08
m 15 nd 1,07 nd 540 15.98 45.10 173.48
22 tr 123 156 10.47 950 75.99 98.75
29 tr 0.74 2.08 1143 7.34 88.38 109.97
DFhe symhols are the same as in Table 1 nd; not detected, iri trace

% A4 W37} Qrks Ashe ohi s gieh ol

714k Freke] Zrle ER|v]e) SAFe] Al
i‘—% 023 4E f4bEe] F4 3 BAb < e
2 Alzdrcd,

welge| =dnt gk Wa

Table 5% £ 7] 8] &4 26 f-2]o-5 HPLCR 4
g Aafo|v), Fxnle] S415d fely] 242 su-

B8] glocose®} fructosed] §eko] WlmA =it} =
A3l f-2lge] WEE ¥, sucroses B A

AA %A40] ARl uhet e Bashslent,
glucosed} fructoses 43 &7 o] QkapA S7psict
7 44 37 ol ¥l FAd Feksich & Hlu
FERE 54 19 227.4-247 0mg/100mile] S5 %54 o]
F g atet Folsle] 522 M7
%A 209 o) 2h2t 717,99} 705.2mg/100mle | Fa, £

7 e &4 ] A = |
crose, ghicose, fructose 38012 3% sucrose?] kel 7S 54 2240 943/1mg/100ml= A=A
Table 5. Changes in free sugar contents of Dongchimi during fermentation (mg/100m1)

o Periods of fermentation Contents of free sugars
Treatments
(day) Sucrose Glucose Fructose Total
1 580 107.0 B2.0 2470
8 367 1135 79.7 229.9
I 15 345 158.0 880 2805
22 30.7 378.0 165.5 574.2
29 320 4270 2589 7179
1 569 103.8 66.7 2274
8 349 187.0 156.0 3779
I 15 323 304.0 A7.0 7433
22 33.0 5720 3387 043.7
29 370 533.0 2680 838.0
1 69.0 85.1 T8 239
8 3.4 1083 94.0 2377
m i5 36.1 171.0 168.0 3761
22 40.3 3140 179.2 5335
29 29.1 4420 234.1 T05.2

UThe symbols are the same as in Tabie 1
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o =aabgv.

29} 3H20)°] 23 FEE Feisle] FAr S A=
Bl5l-E o A s Erb S Al 54 271 sucrose
A ZEH G 4 dr)e AEHA dekvbe AL
B 7] cha ke A9, glucoses} fructose® &
F4 Fea A ] 4] DYl we) 1 P
o] Zrhgttn Rustg e ol B oo Hzis)
o & st A gk with, =3 ¥ (1008 TR 2] A7
ol A FH 7} 2] 2 AR Bvhe] FFatd bt o) F
of Zhagcka ¥ wsigch

A AT feide] ek Fole 2 e &
AF Z7he) v 5 FdL A A glow, 4T T4
Ao Amel -, ekl 23 52 A Feld 28 s
2 43l a2 28] feiEr] fEd Ao = 47
),

rolofalio el =AMnt Bk et

Table 6:& 547 415§ 0}e] ab-& ofwli
& AFEA7| 2 2 obelAbe] FAu] R LEhd
Asholch, EA¥12] ofml At 24 & Yoobml Aty

lysines} »] F=elw)  41e] hystidine, arginine 35-&
T8 A28 1728 obr)este] EAE g} Felmie
4] ghek-L. threonine, valine, leucine, phenylalanine$]
Feko] ¥] WA E9H, threonine, leucine, & H4=o}n]
Akl Febvls g Aol A S gl whet Fob
st o A8 HrpelA Bt #A sk wd
¢}v| &% 22 aspartic acid, serine, asparagine, glutamic
acid, alanine 5] k] 7} gkch. <4 ol gen] ]
A= aspartic acid”} 25 A2 FellA] FFiskE 2,
glutamic acid, proline 2 glycines] ZE A 2] 77kl A
“&7}8hg] 2w asparagine®] -# 2] el 4, serinec] &
A3t gl s Zrhebeict & g polr|aite
ek = 54 ghel| ule} Zr1ehs A FeI R F ofvl
b el 9F 30~40%¢) Sk

ofo|cdte] A ZAuh Bk Bt

Table 7-& o}n] At AHEEA] 7| o &) F4 ¥ ofn]
At feae] 24w ) E debd el Falv
2] ope) i) §1 A 8] FA)E aminoisobutyric acid, sar—
cosmne, omithine 5 13%°] 57 5 132, v-aminoisobu-

Table 6. Changes in free amine acid contents of Dongchimi during fermentation {%6)
Treatments
Amino acid Th I m

¥ 15 29 1 15 29 1 15 29
Threonine 1.62 281 407 162 328 5.22 157 348 4.80
Valine 1.80 1.12 1.29 247 102 152 1.28 130 L48
Methionine 0.10 023 0.37 0.24 0.28 0.46 {.20 0.48 (.44
E Isoleucine 0.86 1.50 2.55 0.74 2.06 3.58 0.86 1.78 249
A Leucine 1.02 0.0 118 0.86 1.05 1.80 0.39 0.93 0.94
A TPhenylalanine 1.79 1.90 nd nd 0.01 0.09 nd 0,09 nd
Arginine tr 0.05 0.25 tr 094 0.44 0.41 1.36 0.65
Lysine nd nd nd nd nd nd nd nd nd
Total 7.19 7.70 9.71 593 8.64 13.12 481 9.42 10.84
Aspartic acid 3.63 396 250 3.36 2.61 221 3.65 398 297
Serine 3.44 267 2.06 297 345 445 323 323 450
Aspalagine 356 2.49 2.10 370 2,37 3.30 206 243 321
Glutamic aeid 464 4,06 6.46 3.90 2.96 328 421 6.96 6.15
Proline 0.71 1.04 1.56 0.82 1.09 1.47 0.81 0.98 1.383
N Glycine 1.48 213 301 194 253 394 141 3.08 348
A Alanine 5.32 482 5.89 6.90 6.02 6.03 6.68 550 776
A Cystine 0.24 027 046 0.26 027 0.42 0.27 0.40 035
Tyrosine 1.02 1M 0.18 fr 011 0.15 0.15 0.14 0.15
Arginine 531 4,82 780 6.91 6.02 6.03 6.68 1.30 1.48
Cysteine 0.24 0.28 0.46 0.26 0.28 043 027 041 0.36
Glutamine nd nd nd nd nd nd nd nd nd
Total 29.58 27.55 34.57 31.02 27.71 3175 2842 2841 31.33
Total 36.77 35.25 44.28 36,95 36,35 44 87 3423 37.83 4267

YThe symbols are the same as i Table 1, *Periods of fermentation(day), nd; not dected, tr; trace
EAA; Essential amino acid, NAA; Non-essential amino acid
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Tahle 7. Changes in amino acid derivatives contents of Dongchimi during fermentation

(%5)

Treatments"
Am.mo _ac1d 12 I m
derivatives
1 15 29 1 15 29 1 15 29

Hydroxyproline 0.09 0.07 (.01 0.13 0.06 0.11 0.05 0.03 0.06
Sarcosine 13.33 14.76 16.27 13.85 14.63 15.24 11.25 12.67 16.58
o~Aminoadipic acid 279 3.80 5.58 215 1.72 454 2.10 575 293
Citrulline 0.48 (35 1.04 0.05 0.34 1.28 0.03 (.63 051
d-Aminoisobutyric acid 292 399 5.31 278 465 6.10 249 4.67 595
Cystathione 1.08 1.40 245 1.06 225 3.44 1.16 1.48 255
f-Alanine 0.25 0.13 3.04 1.43 171 4,06 1.42 1.94 713
B-Aminoisobutyric acid 2.80 1178 918 275 11.88 7.96 4,13 10.74 10.83
Y-Aminoisobutyric acid .12 21.16 891 33.42 2227 6.04 3951 14.07 8.37
Ammonia 0,98 055 0.29 0.77 0.47 0.25 072 (.56 0.05
DL+ Allohydroxylysine 0.32 0.25 0.73 0.73 0.13 151 044 0.49 0.85
Omithine 126 0.32 1.06 134 1.88 1.75 0.94 1.63 1.48
1-Methylhistidine 113 149 146 1.06 1.34 1.84 0.76 1.71 163
Anserine 0,07 0.23 (.08 0.04 0.22 0.08 011 0.14 0,08
Total 62.60 60.28 5591 62,14 63.50 54,20 65,11 56.51 56.96

DThe symbols are the same as in Table 1, APeriods of fermentation{day), nd; not detected, tr; trace

tyric acid, sarcosine, B-, d-aminoisobutyric acid, ¢-
amimoadipic acid $-2.2. 8] 7} F91T}. Sarcosine,
citrulline, d-, f-aminoisobutyric acid, cystathione, B—
alaline 52 53 vl 8] SAF 4| fab) sl ki F7hst
= Aol ¢] 21}, v-aminoisobutyric acid®] FHEFH]E
SAF FAF A el ol A FAAL 4
T7F LFHCh & obvledl fr=A o] geFa| e oF B3
~719%0] 43 A F o Tas s Aol
+ 7AEA g ot f2Ae AEY AL
o thARAAG Eol At EH 9] A m el EA 3= A
o] F22 fEjEe Flo R FX v A n ()4
Feoddl= Aoz gzp=

2 o

B d3E ookds) ol g 23 Bl ¢
FA S Alauby & Apdetaa) A FelAd s g
e e A £d& APk A4 F 714
35, R 9 felebr Al T WEE FALEg
o} w0 sk W= A 194 178.9~1949mg/
100mielgi ot Wi gel ol A& £ A7 274.9mg/
100ml 2 F713}e o) Feoll e AL Frlstdm, wE 3
gl A= i 1594 oA 2gled, &4
Hzl7o) ohg 78 B} 3wt o] itk 84
whall Al 2 243 19 o] 3.5~ 7.6mg/100mle] o] 2, <4
el ulu} Fx=]e) ql4kA ] el 54 204
Faeo] Zrlatgont &4 Hrlbate WA 2244 607

mg/100m 2 F713%F 39 3le) gl & frlake] g
< 54 27]6E 28 ATl A 2.79-4.80mg/100ml
Rkl o] &4 wbr] o 3= 95,16~ 109.97mg/100ml <

o] 23] 2 ZAbe] 8596 o] A#| Bl el =
glucose, frictose 35|41, sucrosed] ¥l 4 glucose
¢} fructoses] ko] Bl w A Egkov], B A2 T
A el $2 705.2~943 Tmg/100mle] g ok £
o} 2 AF-2- lysine, histidin, =2.2] 3 tryptophan 3&-%
A7 1751 23 =925, threonine, valine, aspartic
acid, serine, asparagine, glutamic acid, alanine = argi—
nine 52 @=Fe] Gotrd. ofr] At 24 = aminciso-
butyric acid, sarcosine, ornithine 5 1320] A= gl
A, ¥ y-aminobutyric acid?] §Heke] wote} 54
Fol] 744-F) Wb g-aminobutyric acide &4 S

F7haheiet.

-2 sucrose,

fal

Ho
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