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Abstract

In this study, the chemical characteristics of Aralia continentalis Kitagawa (AcK) leaf-kimchi prepared using different seasonings were

examined during storage. In the analysis, no visible changes in the degree of total vitamin C, reducing sugar and total chlorophyll in the AcK

Leaf-kimchi preserved products were observed over the storage period, and showed a relatively high retention rate was reported. Among the

chemicals in the AcK Leaf-kimchi preserved products, dietary fiber decreased with the storage period, the soluble dietary fiber (SDF) and

insoluble dietary fiber (IDF) decreased, and the total dietary fiber(TDF) remained unchanged (5.27~5.56%). Total chlorophyll decreased after

the 1% month, increased after the 3rd month and then decreased again, The total soluble solid content increased throughout the storage

period.
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W55 (Aralia continentalis Kitagawa)-2 b 44311 55
& 559l vt Wk YoH vuld, o, opsleka
55 o Bk ol GWbl Erae AdLe B
o] o]8HiL ItHHan BH & 1983). BFHE FHEUTI
Sahs ofg sidel E2A ERACEE), WO, 7
B, FHEGERR), S (W) olZL 3oL E7)7F 27
A= shty Wo] Adth st FZ(mE), ¥ Alwo] B
of lekal sfo] g5 offal Fhth(Llee M T 2000). FFH
2 thdd 2B 2E2 ol 12 moln HeEV]|E FHi
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olf7MAldl= #a Fege "ol U glon Y He
ojut B3 or Wo| FEAY AAFolx &

(Choi MS & 2002), AA F-2jufetellr 282
oF A A SRR ol8HI Qe WFES e &
g, f71%h B, obvledt, AR, dgRE Fo] Bol
o] ckan B 5 1983, BEEe] A3 Elole 2
gt ol=9l Fnulgl Fo] EofET(Kim JS & 2005a) E&}

o]t AELE  kaempferol, quercetin, astragalin, trifolin,
hyperoside, kaempferol 3-O-(6"-O-acetyl- 8 -D-glucopyrano side)
0|1, o]Fo||A kaempferol, quercetin, hyperosideo] 34ts} &
o] Sl Aes HuHATHKim JS 5 2005h).

FEuEte] AT A2 AEE, AR Bol
Adee AeRE st g SR AotHE e
U BEAEY AAE Axste] A% FHeER 53] A
Aol BF387] 42 ¥ 3 BFd T &9 ikt
2 o]83ly $Ith(jo MS 2003, Chang CH 1988, Lee SW
1988, Lee YN T 1991). ZopsE wes WS Lued
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doja A8l 4, & Aor O Z7A EdS &
mo= W 7z Fog sEslE AL HEse A=
oF gi=x wWo]l gefsiAa gtk 53], A9 FAs=Z
AREEHE AlAe] 97 st 9l thFst 71l E ol
M glom 7x|o] BAgel kdel 5448 Ad 5 9l
= 71EAEe e SUFER Qo dAAE AERE we
Fdom M, A¥, vhg, ARE 7|20 she] 7|Eel m
g 137RY AZS AsE g 1sTbEe 1A
B} Ao d3E 7AW HIEFHICS} carotenoids T 7)F
4 BdEo] ¥4 Jom Ade 7ESe UA ko] 2A
o] ks tf A dthlee M T 2002).

Syt w7k &5 giAl FHEQl B5Ee oY Al
AZof AL 7yl RuEd Qom(Han GJ9}F Jang MS
2006, Han GJ % 2007, Han GJ % 2009) A3<:3F BFEUL
7hgo]l HW Zxgle]l TdE WAL JojA olE AFs)
of ZAEHeR o]gsdl A7yt HuEYtHKim YK Kim
YI 2000). BFEUS AUH HwsRE AV 9 FAE
E40] o, BFEdSs o]gste] AFd A84s AFEE
HZ Han GJ9} Jang MS (2008)7} W58 AAAE A|z3ld
FAET AR AT Bavl Qs ¥ Dlﬂlf{ N%ioll‘%

mepa B AFoMe BFEAS AR
Zhol w2 wjeldl c, 397, F
AR Fo g5y %*é—% ZAFst Al sheit.
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F), HAAA(EHIE)L 4 g htErtEddA +4
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BE oS UnZE oF 10 em?l ¢ Xéfﬂ EL7H A A
ste] ZE% B 33 FAstY] AEE E47I(W- 60T, gl
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ARG 1 am A IR AL T 50 el
YFIEC)N AFD A% A F oAl 4ES g1
gralent 9RE 98 AAR e Be sPvt Table 1
3} o] VFAN), WHREIFB), PHVEANTAL
102 33fe] APTOR FvlE FIYE o) AXAFH
Wl g7l Hob WAAGETIIHAN hd F HHH 5
CEGLE
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T FZxFH 3] A A28 A 235 (2012)

Table 1. Formula of Aralia continentalis Kitagawa Leaves—kimchi

(Unit: @)

Ingredients LA’ Ls” Lc?
Aralia continentalis Kitagawa Leaf 700 700 700
Soy sauce 490 490 210
Garlic 70 70 70
Ginger 35 35 35
White sugar 28 28 28
Whole sesame 35 35 35
Powdered red pepper - 6 3
Fermented anchovy sauce - - 210
Chestnut 100 100 100
Carrot 100 100 100
Onion 100 100 100
Allium wakegi 150 150 150

Y LA Standard recipe
? LB: Added with powdered red pepper
9 1C: Added with powdered red pepper and fermented anchovy sauce

g QU] ARkl e F Heky C H 5
& W, Axd R QUAE 10 ¢ ot 0 ekl

A21E-2](12,000
pm, 4C 10 min)3}e] oA (Whatman No, 6)o] oJz}al t}
S 100 mL2 A88te] 24DNP B (Park BHS} Cho HS
200000 Wt 540 nmollX FFEE =Asqct FFEER
+ L-ascorbic acid(Sigma Co,, Germany)& ALgslgon 7+

Mgl sl 33] whE SAsto] FHge = yepfic

4 e FH
34 =4S DNS(dinitrosalicylic acid)HS o]-&3}e] £

FAtHHan GJo} Jang MS 2008). &, 343+ A|E&H 1 mL
o DNS Al¢F 3 mLE Y¥il 100C <] %%t FEolA si F2t
29 0 Ae@oAA YAt 3E ARsdd 2
mLe] FFFE ¥ &5 £ & F BB =AY/
U-2000 spectrophotometer, Hitachi Ltd,, Tokyo, Japan)& AR
ako] 550 omol N FREE ZFarsch. oluel] AHESE DN
Aloko]l BEEA O oA glucoseStEo 2 YERY AT



2ol fo] AL A0AC (200009 WHol uwhel A8l
) , A& 0.3 g& MES-TRIS buffer 40 mLE 7}3fe] &
o] Fw3] ugkel § eamylase 50 p#LE H7FSE the 9
5C water bathol|lA] 3587F wdkeQch o7]d ZFF 10
mLE H7Fste] H]AE Aol & protease (50 mg/mL) 100
pLE FH7VEt 60C oA 3087 wEkEldth 0.561 N HCl 5
mLe} amyloglucosidase 300 x#LE 7}sle] 60CollA 3087t
& AIZF WAEEIYE Crucibledl] oF 1.0 g AEY] celite
Z sl T 78% ethanol, 95% ethanol % acetoned Z+zt
15 m 28 Aofdll & 105ColA R HARAIA crucible
celie FAE FHste] F AolAK(TDF), B84 2olif
(IDF), 784 24 DF) Ao ARSIt & 2o+
(TDE)& AdAd] 60Ce] 95% ethanolS 225 mLAE7}sle] 2
2ollA 1AIZF FoF WAIBILE. 78% ethanolE 15 mLE AlY
HS o7}l 78% ethanol, 95% ethanol % acetoneg 24z}
15 mA 2 AoJo] 105CoA] AZF3FSY crucible FAES
ZAslct, ©d EXM(Kjeltec 2400 AUT, Foss Tecator,
Eden Prairie, MN,, USA)Z} FES 43l F Ao|H{E
Aarsleh, B84 2ol dR(DF)S 3FE crucible celiteS
extractoro]] A8 FHG 3 mLE AL AlFAS o7}
S 0Cs FR% 10 mE 2 HolN olasigld. o|g
S84 Holdf BMEoR 3t 84 2o H(SDR)
GFE crucible celite® extractord] A28l SFS 3 mLE
wastel NS ofHEL 0TS FRE 10 mE 2 A
o)Al elstalsic. ofstelzh Aol ZRAE Bl A
£ 80 g2 3l 60T 95% ethanolE 320 mLE 375k
Ao 1ARE FE ST FFE crucible  celite®
cold extractorol] A&}l 78% ethanol 15 mLE #2HF T}
AlFAE sl 78% ethanol, 95% ethanol & acetone
247y 15 mA 28 Mol Wl T 105C oA AZXR3FS crucible
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ZAeel 584 AolifE A
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FAAEL 85% acetone 25 mLE kel oF3 o
acetones F7Fste] 200 mLE AEFEESICE o] oS 20
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ot o] AlgEds FFF=A(P/ U-2000 spectrophotometer,
Hitachi Ltd,, Tokyo Japan)Z ©|-83}4] 6425 nm ¢} 660 nm
o FHTE 33 WY ZHAe & 22 RE 79
GtHHan GJ9F Jang MS 2008),

5 r84 2YY Fue guE APl AR 5 g2
#3ro] 105ColA 4AZE BRE A% A7) HAZIClE gt
A

1 2093 W7 @ AR SHsn oAl 207 24
o8 Azs WAL wEsel o o YA Wil ge
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4% ¥ % 13% FES P 249 % 1
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A Ao gk FA £42 SAS program(2001)& ©]-8-3}
o] EAEAE AAEIer, feld AH(p(0.05)L Duncan
o] gEAAH (multiple range test)S 0|83}t

GFE AAA Y A7z wE F vEl col WEe
Fig. 1914 B ule} 2oh 355 JPAE b2 955 A
A2l A (Han GJ¢} Jang MS 20060)ETh & HlEb ¢ 3
ol o =A Yepgten A% 7|zte] Frhstel wkel 7has)
Aot &, 1ax AR T HER] c§FEFe] 36.8 mguo|AH
Aol A% ULl 343 Hastackt A% el oha
7= shder A% o/ldellE 14.8 mgwolth 1HF
of AEIIFE 7K 1BY B9dle A FY 381 mgnl

A

2 7P =L vl ¢ g2 YRl AR vidd F
A3 st A% el ti FEE sgeH
A% /MLl 19.0 mgho & F HlEWl co FEgo| 7HF
ottt 7 m3rtEeh ALdE A7 el 1IeeE A
& 3 365 mgwolRot AR LA ALl guksiA
W AY o Skt A% syl §43] AEkS
ov A NE7A dH FFS FABIA

olglgt AF= Choi YH (2003)7HE.a8 7o) AA7)|7ko)
& HEH ¢ e AIREo] At whet ZHaskgle
B 20CHT A2 A sTelx HERl ¢ HFe eS|
=St Aot # A3 ddel dAEglen BFE Y
o HgRl ¢ FHFol HluH ol FFF AAARAY &

ZHA7} 7)o .
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Fig. 1. Changes in total vitamin C of Aralia continentalis
Kitagawa Leaves—kimchi during storage at 4°C
for 6 months

®-o: LA(Standard recipe leaves-kimchi)

m-m: LB(Added with powdered red pepper leaves-kimchi)

A-A: LC(Added with powdered red pepper and fermented anchovy
sauce leaves-kimchi)

Means in a row followed by different superscripts are significantly
different (*p<0.05, *p<0.01, ***p<0.001)

G55 YRR A7 wE FYTF o] Wl
Zow 1A, LB, L7} 242t AR %7] 9.7, 10.1, 10.3
mg/gol AT Zlo] A7 47fdell 247t 5.2, 6.0, 6.8 mg/gO =

Reducing sugarimg/g, as glicosel

O 1 1 1 1 1
0 1 2 3 4 2 6

Storage time (months)

Fig. 2. Changes in reducing sugar of Aralia continentalis
Kitagawa Leaves—kimchi during storage at 4C

for 6 months
®-0: LA(Standard recipe fleaves-kimchi)
m-m: [B(Added with powdered red pepper leaves-kimchi)
A-A: 1C(Added with powdered red pepper and fermented anchovy
sauce leaves-kimchi) Means in a row followed by different
superscripts are significantly different(***p<0.001)
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T FZxFH 3] A A28 A 235 (2012)

ShikeA Zratglak. A sThdels A 2.7, 3.0, 3.4

mg/go 2 FA3] FHAstglon] I o|FRE A% 7id7HA
Tha gk Zhashs Adeldinh. & ARdA olzd &
A AL Han GJ9} Jang MS (2008)8] I H.ale]
A e A FEE5A S opHE Ay FAkEe] ST
Al71eh dAskdTt. B, Lee HJ 5(1999)9] A7 AdpolA
pH ¥ bz w3l NBEEL FdTe W3}

&57} W
ws} pi 3 FAhee] sl S}
e IR Eﬂ“ AEEL FdTY W&
wrh eel M2 9 etk wy w stk
AuEA 0 2 1A, LB, LCA %1% S LC)LBYLA 2
velgton tARTH 1BY LO7t oA =L Y9 ke |
o AL XJE’FH} gl vlsf HErh kA oy K8k

e QA ARG 7z mE 2oldf kel w3t
= Table 204 BE ule} o] & 2o Af3h2S 1A, LB,
Lc7b 22 A %7] 539, 5.45, 5.55%°014 AR 17l
5.56, 5.65, 5.58%2% yElton A 7fLA o= 5.34,
5.58, 5.59%019 A INEA o= 5.27, 5.45, 5.5%F Y
A g FABG. olElet WrE AR F Aol
kS Han GJ $(2008) GTtolA o|n] 2AM *g%‘%—%‘%&
% Aol o] TURE 7IE Al 41.83%HTE Tha Aol
UAE AG LA dA FEE FAEE A2 AFAE
S 2|9 o]&IIA7}  FoZ Er}

T84 2oldf ke Wl AR 27)el 118, 1.22,
1.25%04 A7 1A ol 1.43, 1.53, 157%™ A% 3
MLAN A= 1.73, 1.84, 1.88%2 Z7F517] A=t A3 671
LAjol| 1.85, 1.95, 1.99%E F=3] Z7FaH3dct.

=84 doldR FEe wdhe A x7l¢ 414, 419,
42000 A gas] At A% Rl 383,
3.94, 3.97%0I103L A% 37HLell 357, 3.71, 3.68%°]2H
A N Gel= 3.36, 3.46, 3.54%= VFEFSITE,

oj9} o] E AFox HutHoz AG7|zro] HejHld

wel 784 Aoldfe TR B84 AoldAe as)
© A%E BYon F HodiE th FRIAY A F
TS FAE ol HE AT #A-A(Park KY 5 1990)" A
o082 Fxd o zZFo| HEalwo] B84 protopectin®] 7}
24 pectic acid®} pectinic acid2 EHEQ7] wWlECE oA
A, o]t F84 2ol S 784 Aol 783t
HuA Heg I7MATIAY AS A5t B9 olFEx
7 ZAas] w2 PR F4ge] #AsHA @
THHwang JK 1996).
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Table 2. Changes in soluble dietary fiber, insoluble dietary fiber
and total dietary fiber of Aralia continentalis Kitagawa
Leaves—kimchi during storage at 4C for 6 months

(%, Fresh matter basis)

Storage time Sample Dietary fiber

(months) SoF? oF° 0¥
1A’ 118 414 539

0 B? 122 419 545
o 125 427 555

LA 143 383 556

! 1B 153 3.94 5.65
Ic 157 3.97 558

LA 173 357 5.34

3 LB 1.84 371 558
LC 188 368 550

LA 1.85 336 527

6 LB 195 3.46 545
LC 199 3,54 556

Y LA Standard recipe leaves-kimchi

LB: Added with powdered red pepper leaves-kimchi

LC: Added with powdered red pepper and fermented anchovy sauce
leaves-kimchi

SDF: Soluble dietary fiber

IDF: Insoluble dietary fiber

TDF: Total dietary fiber

2)

3)

4)
5)

6)

4. & 2224 &

#7713k
bl Ay rig 37 2
o we} zkEgo] A :
7101 A lelle Aastden A 3/ &
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ZHEge AR 7] 172.0 mgholPH Aol AF 1, 3, 6714
of Ztzk 83.8, 137.9, 110.2 mgh=E 714 =& F=28Y gl
< Yeio] tE AelTEo 27 et geeEe A
27 L7t AR Z7]0lE 165.0 mguelloeu A% 1, 3, 671
ol 22} 91,0, 117.0  93.2 mguE F22F FFS Yehy
Ack. g 2T 1A FEEY FEES AF 27] 168.0
mgwoll Xl A% 1, 3, o/l 2k 77.3, 1286, 86.9 mghZE
A7 7hdel S7HICE thA] ashe AReR TP v
ZEES B

upetx] 2 A BFF dAAe F S22 wisg)

= HlEk cof Adst H=g daE dEhila

NE7|IZ| WE WEE Yux sy S ws 163
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Fig. 3. Changes in total chlorophyll of Aralia continentalis

@

Kitagawa Leaves—kimchi during storage at 4°C
for 6 months

®-o: [A(Standard recipe leaves-kimchi)

m-m: [B(Added with powdered red pepper leaves-kimchi)

A-A: LC(Added with powdered red pepper and fermented anchovy
sauce leaves-kimchi) Means in a row followed by different
superscripts are significantly different (***p(0.001)
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2 b 7T A% 3ddle 12,8, 12.2, 13.0%0]92
U A7 o7 ole 12,0, 11.0, 125%2 F 84 o] ¢
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o F 84 1R IS Yelo] oo APET
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T84 Aol Bol £&Ho £84 Holdf o] 1
Eskor whdo| ey 84 ARo] Bol &R Yol F
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Tolal soluble soild{(%)

Storage time(months)
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g. 4. Changes in total soluble of Aralia continentalis
Kitagawa Leaves—kimchi during storage at 4°C
for 6 months

®-0: LA(Standard recipe leaves-kimchi)

m-m: [B(Added with powdered red pepper leaves-kimchi)

A-A: [C(Added with powdered red pepper and fermented anchovy

sauce leaves-kimchi) Means in a row followed by different
superscripts are significantly different

V. 2 %

19
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B et A% lEole 348 askel ol
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Fe AR AY7be] Lolel wek 28 Holds
£k wey eliie dase ue ude

F oldft e hM 94 ee A 5

g2z A% vidde ta @*0}5}7} A% 3704l
S7HItE tAl Radte RS JERTE AelT wevt
N e 22ed @R deged dzTd wi 7
e AEEE Bt F 584 ¥R 3 AR 2

7] LA, LB, LC7} 242} 10.3, 10.1, 10.4%°]1em A=A 17§
e 117, 113, 121%2 td 7R A% 7iLde
12.8, 12.2, 13.0%°|9ou AF o7lddle= 12,0, 11.0, 12.5%
2 F 784 ol v sk AEs JYERY o

el BEE QAL P % AEWES o desdichy
$5590¢ 4F 988 2047 orgd £u% ) A
2 % 9lg Aoz sjveEn,
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il

ro

AOAC 2000, Official Methods of Analysis of AOAC International, 17th
ed. rev2, Ch, 32, Association of Official Analytical Communities,
Gaithersbrug, Maryland, U.S.A. pp 7-10

Chang CH. 1988, The future prospect of traditional Korean fermented
foods, Korean J Dietary Culture 3(4) : 341-345

Choi MS, Do DH, Choi DJ. 2002, The effect of mixing beverage
with Aralia continentalis kitagawa root on blood pressure and
blood constituents of the diabetic and hypertensive elderly. J
Korean Soc Food Sci Nutr 15(2) @ 165-172

Choi YH. 2003, Changes in vitamin C and minerals content of
perilla leaves by different cooking methods, Korean ] Food
Cookery Sci 19(2) @ 174-180

Han BH, Han YN, Han KA, Park MH, Lee EO, 1983, Studies on the
anti-inflammatory  activity of Aralia  continentalis( 1), Arch
Pharm Res 6(1) : 17-23

Han GJ, Jang MS, Shin DS. 2007. Changes in the quality
characteristics of Aralia continentalis Kitagawa Pickle during
storage, Korean ] Food Cookery Sci 23(3) @ 294-301

Han GJ, Jang MS. 2006, Changes in the quality characteristics of
storing time of Aralia continentalis Kitagawa Kimchi, Korean J
Food Cookery Sci 22(5) : 681-689

Han CJ, Jang MS. 2008, Quality characteristics of Aralia continentalis
Kitagawa Leaf-Kimchi as affected by storage time, J Korean Soc
Food Sci Nutr 37(9) @ 1202-1207

Han (J, Shin DS, Jang MS. 2008, A study of the nutritional
composition of Aralia continentalis Kitagawa Leaf, Korean J
Food Sci Technol 40(6) : 680-685

Han (J, Shin DS, Jang MS. 2009. The Quality characteristics of
Aralia continentalis Kitagawa Jangachi by storing time. Korean J
Food Cookery Sci 25(1) : 815

Hwang JK, 1996, Physicochemical properties of dietary fibers, J
Korean Soc Food Nutr 25(4) : 715-719

Jo MS. 2003. A study of intakes of vegetables in Korea., Korean J
Dietary Culture 18(6) : 601-612

Kim JS, Kang SS, Lee MW, Kim OK, 2005a, Isolation of flavonoids
from the leaves of Aralia continentalis, Korean ] Pharmacogn
20(3) + 239-243

Kim JS, Shim SH, Chae SW, Han §J, Kang SS, Son KH, Chang HW,
Kim HP, Bae KW. 2005b. Saponins and other constituents from
the leaves of Aralia elata, Chem Pharm Bull 53(6) : 696-700



Kim MJ, Kim SD, 1994, The fermentation control of Kimchi, ] East
Asian Soc Dietary Life 4(2) : 62-78

Kim YK, Kim YI. 2000, Feeding value of leaves and stems from
Aralia cordata thunberg in Korean native goats, Korean ] Anim
Sci Technol 42(6) : 897-904

Lee HJ, Joo YJ, Park CS, Lee ]S, Park YH, Ahn JS, Mheen TI, 1999,
Fermentation patterns of green onion kimchi and chinese
cabbage kimchi, Korean ] Food Sci Technol 31(2) : 483-494

Lee M, Lee HR, Nam SM, 2002, Optimization for pretreatment
condition according to salt concentration and soaking time in
the preparation of Perilla jangachi. Korean ] Dietary Culture
17(1) = 7077

Lee JM, Lee SH, Kim HM, 2000. Use of oriental herbs as medicinal
food, ] Korean Soc Food Sci Nutr 5(1) : 50-56

Lee SW. 1988, The historical review of traditional Korean fermented
foods, Korean ] Dietary Culture 3(4) : 331-339

Lee YN, Sin MJ, Kim BN, 1991. A study on the present state of
traditional food, Korean ] Dietary Culture 6(1) : 71-81

Park BH, Cho HS, 2006, Physicochemical characteristics of cabbage
Kimchi during fermentation, Korean J Food Cookery Sci 22(5) :
600-608

Park KY, Ha JO, Rhee SH, 1996, A study on the contents of dietary
fibers and crude fiber in Kimchi ingredients and Kimchi, J
Korean Soc Food Nutr 25(1) @ 69-75

XAz 2 WEE Y2l HeN EM wi 165

Korean J. Food Cookery Sci, Vol 28, No. 2(2012)





