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A Study on nutrient components of Burdock
(Arctium lappa, L) and Burdock Kimchi

Agricultural products analysis division

J.H. Bin, 5]J. Kim, H.J. Park, ] B. Youn, EH. Park, P.T. Ku, CN. Lee

Abstract

This study was conducted to investigate the general components, minerals, pH,
amino acids and volatile flavor components of burdock and burdock kimchi during
fermentation. pH decreased slowly until 3 days, and then decreased rapidly for 4-7

days during fermentation in burdock kimchi. The pH of well-done burdock kimehi{pH
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4.3-4.1) reached in 7-10 days. The general components of burdock kimchi were
enriched as a whole compare with burdock. Burdock and burdeck kimchi rich in
potassium, magnesivm and calcivm among the minerals. Burdock rich in arginine
and aspartic acid among the amino acids. Glutamine and alanine increased in burdock
kimchi during fermentation. The major volatile components in burdock were identified
as 1l-hexancl, hexanal, 2-penten-1-ol, 2-hexenal, 2-iscbuthyl-3methoxy-pyrazine and
benzaldehyde. The major volatile components i burdock kimchi were ethanol, acetic
acid, disulfide, di-2prophenyl and disulfide, dipropyl. The relative amounts of hexanat,
1-hexanol and ethanol were decreased, while the relative amounts of acetic acid were

increased pradually during fermentation.
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1§ 2 4349 A=

LA (Arctium lappa, L}, 2E7HE, A dA, b, A7, A, Ao, A, =5
222 A2 A fHvAdA T $9UA AzPde B 5
ek lmm FHAZ 8258 A2 29000%)& 4% 2TEd 0+ T AAE
I nEIE 6%, SA9A 151%, o3 ohE 5.7%, oA A7 22%, HEHE 18.0%,
7k 4 135% 2Ea 24 12%E fEhe & 4 o, 224 B 2R F
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SNN2OHZ 531319 0.02N HCIZ 100ml2 &, 0.22pym membrane filter 2 < #3}o
olo) it BA7E BAsgon ofn|kest B4 7= Alpha plus, Pharmacia LKBE
AHE-219 R Ninhydrin® 2.2 2489,

5. Y714 e F4T

G 9 S48 FALEe AR 50gE e AdE5FFAA(Fig 108 A
BE7o] Wi SojE7]dE ethyl ether@ 20ml Wl AEE sF7|2 &071 3
AFELos TREEE L5 ZHs 6057 FEEHHT ¥r4EE 2EF
ethere §4 FPIUEFLL B oF, ALE o8 S0uUE F&H6S GC
Masso 218 U89 GC Mass®] 24 =& Table 17 £}, GC Mass2 24§
chromatogram®] 2t peak#] spectrum® FFE ] HFE Wiley Librarys} W] 2 s}
FAsE .
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Fig. 1. The simultanecus steam distillation-ether extraction{SDE} unit
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Tabla 1. Analdtical condition of GC Mass for volatile flavor compononts

Instrument . HP 5890A Mass Spectrometer connected with
HP 5890 Series 1l Gas Chromatograph
Analyzer . Quadropole mass filter{203mm)
lonization mode . Electron Impact
lonizing potential . T0eV
Source temp. D 200%C
Quadropole temp. @ 100C
Column : FFAP(50m X 0.2mm > 0.33um)
Detector temp. . 240C
Injector temp. T 240t
Over temp. ;60T (Bmin)—2T/min—230C(29min)
Carrier gas . He, 1ml/min
Split ratio . 1450
m, 23 9 2%

L 47 $EF pHY 4%

9373 Q&7 pHE Fig 294 RE vish 2] A 395 AW F2%%

AR, 4~74 T FHEH PaHQ 713 B e pH 43~418 HER
T~10Y A =g 9 " & & o9& U s pHe 4202, THpe A
M e 40052 Wo G SFHo.

# EVe e PPes A= PEAY $%924 9 lactic acid bacteria®] FE
TE 27 FEE FAECA 7~14E T S8 FohE T, MY o) F TaHgR
SHoY, BEHPAAME HE 7T~-1049749 Hol 71} H9rda guctn 9.



AN Hee & 9 7-1087] 713 4FA 4& 32k 457 1Y °lFe
et 4z dHE oldud 9 YvgE 248 10d 28 A
AHEErE R, obv|eits SF|HEE E 4YNA EHsiH)

2. 79 A $93A 2 4L vvE

$9 3 9P YutdE B4 EFE Table 29) veEp et $9io] W] Eie
A M YA EEe] Az FEE ez Jelgen, £E83] Fod
A2 J7HE PE WA H 23 $EAY F vldEs i 8@ ez
Az g,
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Ly 8 10 15 20 )
Periods{day]
Fig. 2. The changes of pH of burdock kimchi during fermentation at 150
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Table 2. Ganeral components of burdock and burdock kimchi

(%)
Burdock Burdock Kimchi
Moisture 8094 + 112 8661 + 222
Crude Ash 070 £ 0.4 341 + 014
Crude Protein 184 + 021 228 £ 0.30
Crude Fat 013 + 0.02 092 + 0.06
Values are mean + S5D.(n=3)
Table 3. Minerals of burdock and burdock kimchi {ppmll
Burdock Burdock Kimchi
Na 1209 £ 150 -"*
Mg 7031 + 247 4736 + 20
K 24158 £ 4923 33022 £ 229
Fe 70+ 04 20 + 09
Cu 11+ 02 19 £ 0.1
Zn 60 % 16 48 + 01
Ca 4569 + 458 1814 + 36

Values are mean+ S.D.(n=3)
* I Not analyzed

3. ¥4 4 F3Yx PH F olvli 249 Wi

S48 F4eluest F A B T A= e AL arginineT} aspartic acid
o] 91TH Table 4). ©] 3 arginine® $9 YA TEF PLdgon vod Y o5
ozt e] A& SE glutamines) Fo] Frhee] 7~100 Alo]e] Huzof
#dc a2z guhg YEME alanined #o| $9HUA M= & FELUG
ol wisi= AR F Y7iE P o|PE L )¢ Hea YyREg”
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4 o 2 FezlA LA F Y| HES] HE

498 £FNFH R EE GC Mased T8 717012] peak & FElftH 2
olF 183-W & FATr4EE #9¥ 4 202U Table 5). ol& 4+F 2-hexenal,
2-isobu thyl-3-methoxy-pyrazine, benzaldehyde & % S# % E7|4To= &
el=e] Q1o trans-caryophyllene2 F5, 47 S0 r|dLe 2 gy At
A# peak HEo) tl¥ 2z peak DA e H v g & W R2H 2 Lhexanol(7.41%),
hexanal(4.04%), 2-penten-1-ol{3.67%) 2] o] 2}, o] 5 @748 2] tetradecanoic
acid, 14-pentadecencic acid, hexadecanoic acid ¥ 2 #1"§4te] B peak HE 2| 4008
k=] gk,

oA PrdEe B2 F 14, 3¢, 7Y, 109, 14¥ Q= F43He] 2 100
7HAe] dEd Bttgen, o] 3 49 $74E& 29712 Table 6°1 8%
stk FodeAd AgeEE AA8E 1-hexanol, hexanal F-2 A= A|de] A
rE Fo=t ATE U, 3, 4, ols 7 #da a9 42
disulfide, methyl Z-propenyl, disulfide, dipropyl, 1,2-dithiacyclopentane, disullide, di-
2prophenyl F°] 4F %8 AR & glos, G £ Y4H¥E ethanol® acetic
acid o] A3 peak W9 < 3% FEE AAS] $YYA EX F FrEE
dile] 713 we g% v Aes M7HE, Ethancle TE 196 A
peak T3 8] 30.18%, 3U 4 37.15%% W a7t el dS € 4 oo, 7UAe
11.18%, 1094 #} 20.54%, 149 # 2205%2] 4] & peak B3 H] &-& Jehf20ct TUH
o] ¥ ethanois] e vlfe] Eoj€ L <2717 8¢l FEH AHo M2
A%k dejrte 2U9GES] APs 4598 o2 YRHT Acetic acidE 1%
Aol U= ghgtort 3UAe] 1L05%, TYA 244%, 1095 538%, 149
520%=] 4td B3 0] && vehlie] SRt AYHS-F A2 S ATE
Jehgc 2 8] 2a% §r|dieses 4779 FaE7)989] singiberene, cu-
rcumene, geraniol, 3, T, 45, 4% F9 #74E % camphene, beta-thujene,
linalool, endo-borneal, beta-bisabolene, ( + )-aromadendrene, beta-sesquiphellandrene
Ho] B9l . ™ = dipropyl disu lide?l W&o R D s-n-propylcysteine
sulfoxide 2 56 W45 Aoz @433 2=, by dipropyl disulfide} T 2] o M
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HFEsHe AL 3o SR o A8 2 Ao F2HPo B AT
s YA ME $UE Ao s Hol M2PAAME HeolM A upe To] =,
anl, nhE SAM A4FF 7|8e doez AR

Table 4. The changes of amino acid of burdock and burdock kimchi during fermentation

(mg/100g)

: ' Burdock Kimchi, Periods{da
A g ek o
acid (1} 3 7 10 14

ASP 2474+ 73 2139+ 90 1977+ 87 2337+ 58 2206+ 89 2217+ 26
THR 1954 L1 5994129 G583+ 31 488+ L7 471+ 32 416+ 19
SER 247+ 09 644+112 621+160 532+ 25 464+ 60 466+ 09
GLU 796+ 16 3161+ 84 29751300 3500+ 06 33151189 3204+117
PRO 1206+ 7.7 893+ 56 770+136 815+ 19 720+148 645+ 99
GLY 272+ 08 995+ 22 913+ 20 800+ 20 759+ 36 752+ 26
ALA 252+ 20 1160+ 67 1096+ 43 1086+ 38 1062+ 62 1075+ 30
CYS 35+ 07 137+ 38 127+ 09 92+ 28 B84+ 22 80+ 08
VAL 285+ 15 843+148 8002102 TLO+ 95 608+ 33 545& 13
MET t = = - - =
ISO 207+ 08 B857+125 523+ B4 308% 05 357+ 31 320+
LEU 207+ 08 975+182 890:134 668+ 21 638% 40 57.2%
TYR 201+ 24 300+ 35 221+ 26 267+ 57 250+ 18 180+
PHE 160+ 24 632+ 67 590+ 37 513% 45 483+ 64 446+
HIS 186+ 27 249+ 2B 332+ 30 277+ 81 287+ 51 195+
LYS 609+ 44 1255+ 29 1204+ 25 1007+ 32 1069+ 34 887+
ARG 3293+ 140 16124150 1634+ 06 1603+ 157 1262+ 32 1274+ 196

= - - - =

Values are meant SD.(n=3)
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Table 5. The major volatile flaver components of burdock

Ketention time Eelative amounts of peak area

Components

6.753

7.585
12.930
16.428
201644
21.053
26.748
28.896
31020
40,635
41.183
44.689
45,196
47,631
48.756
52.503
5B.368

60,887

167

.65

4.4

1.23

177

0.76

3.67

741

1.22

0.51

.41

247

0.22

0.88

0.94

011

2.93

LO7

acetic acid ethyl ester
ethanal

hexanal

l-penten-J-ol

2-hexenal

furan, 2-pentyl-
2-penten-1-a0l

1-hexanol

J-hexen-1-ol
2-iznbuthyl-3-methoxy-pyrazine
henzaldehyvde
{3Z)-cembrene A
trans-caryophyllene
germacrene B
benzenacetaldehyde
trans-alpha-bergamotene
2 4-decadienal,(E,Z)-

1.3-cyclooctadiens
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Table 8. The changes of major volatile flavor components of burdock kimehi during

fermentation

RT T Periods{days)

0 3 7 10 14
6805 acetic acid ethyl ester o 124 - 3.06 -
7006  ethanol Jo.18 3715 11L18 2054 2295
10.200 alpha-pinene,(—)— 0.55 029 = - -
10.863 1-propanol 0.35 141 0.63 1.53 0.95
11850 camphene 1.18 0.56 0.38 0.63 0.57
13.007  hexanal 333 278 - - -
14107 2-propen-l-ol (.28 0.59 s 0.58 0.38
19812 beta-thujene L&7 .96 1.26 1.06 0.84
20,779 2-hexenal 246 282 = 0.21 =
24759 disulfide, methyl 2-propenyl 094 053 054 155 028
25011 2-butanone, 3-hydrzy- — 209 2.67 8.82 3.65
28927 1-hexanol 0.74 4.75 1.40 0.85 0.64
31114 disulfide, dipropyl 093 0.66 0.77 0.78 0.30
34608 12-dithiacyclopentane 118 0.80 122 1.12 0.57
I5835 acetic acid - 1.05 244 5.38 5.20
38383 disulfide, di-2-prophenyl 11.17 0.97 13590 8.70 741
41697 linalool 023 024 - 050 023
47.107 butanoic acid - - 107 2.61 104
48877 benzeneacetaldehyde 014 — 0.249 0.30 (.04
50.832 alpha-bergamotene 144 0.72 1.91 1.06 119
51390 1-alpha-terpineol 022 0.12 (.56 027 =
5L704 endo-borneol (.58 0.32 1.07 0.48 0.37
52820 zingiberene 2.74 2.08 342 1.80 0.55
53173 beta-bisabolene 147 107 216 1.14 148
53448 (+ )aromadendrene 0.35 0.16 0.52 0.24 0.25
55.791 heta-sesquiphellandrene 241 1.69 4.20 191 2.96
56115 (—)-ar-curcumene 337 266 592 296 406
50941 trans-geraniol 0.29 = 1.35 0.68 0.69
69983 d-nerolidol 0.13 = 0.28 0.14 0.25

RT . Retention time = ¢ Not detected

1) : Relative amounts of peak area
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