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Seasonal Changes in Chemical Components of the
Leaves of Dendropanax morbifera Lev."
Hyung-Ryang Kim’ and Hee-Jong Chung2
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Ay gasigod AW, AR 2 AF §Fe 288 Y Folelda @A e E8H 4844
A BAascrt sHgolA Agz o wet oA Fokske %S 2o, felde FE2E A F%
9 o] B BogHE ALR o wa FY Frlete Aoz JeEygn AWe dutxioes 23
AAupaE Tt B ¥ 3R] EAlo] o Bo] FfHo] Uen, s ol ¥AE TbAWS ¥ BxAW
Ak Ao BAe] 22 arachidic acid 2 cis-13, 16-docosadienoic acidth. #& olv x4t 15
Zo0] AR Ad @AYl arginined) FFeo] 7MY} wkm AAo] Aol wet A Fad
= Aoz Uyt PR AHA7 G wet 2 giFe] b zbojrt oA ZE Ee TEO
744 Bol daso] UYL BE TP FFE A9 BYY AL B, F vigw C FFL
ARl Ha Ags ol wat Fists Aoy 44 @Y FFL o388 Fsle AYLT B
o MUEth H&E AL AHF o) BN o L AoE WA,

ABSTRACT

Dendropanax morbifera Lev. leaves were collected during different seasons to analyze the chemical
components. In proximate composition the leaves collected in spring had the highest moisture content
and in winter had the lowest. Lipid, ash and fiber contents gradually increased from spring to winter
and in winter had the highest. Protein content decreased until summer and then it increased. All of
free sugars detected have gradually increased during the growing season. Unsaturated fatty acids con-
tent was higher than that of the saturated fatty acids and the major saturated and unsaturated fatty
acids were arachidic acid and cis-13,16-docosadiencic acid, respectively. Fifteen free amino acids
detected with arginine content being the highest regardless of season and amino acid content gradually
decreased during the seasons. The highest content of mineral elements was potassium in leaves col-
lected in spring, with calcium was the highest in leaves picked in other seasons. Vitamin C content
was gradually decreased over the growing season and soluble tannin content increased notably.
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N OB

U5 (Araliaceae)d] &3t olddlyd 45
hmA AV (Dendropanax morbifera Lev.)
 #48 EAz g83AY e dEdq
B AL QA = de BAH oj&7l
71 e R, B3 3 5439 ay
Fe 3 duldd 2 2 Mgy ddxg
3 2AXG AFHz AL YE Rz
gelA Ith(EE4, 1990). FAUF #3¥X
HE Y Mg HetEE oAEE HIAA
22 AZAE o2y EAxde ige]
HEY HFF AFFE ASEAFYA YA
AYsa Y1 WEeZe AAads A3 FF
A aE 150-350m AlF2) FEEASIA AN
AQsn en, dEige g U, BH
T, 2%, ARE, FolE T9 gatyd 2 ¥
23 AAE AFY LFEEIFIAN, AF:
gatatel GaAld Egi=2 & 400-1000mel o=
t UET AJANY A28FFBR A A
3 e Aoz Husid(HEE, 1987).

AT zEE A" FAL gRolv F
TFol 248 Jell7] 9% 2538 ALEEH
foev(HBPE, 1993) W AFFAH=E/) dF
E2FYEA AN e JAF AFEFE A9
Aol Fdslm A% FAUT A9 A=
AH7 A el wet FAURE 9oz 7
Byt At HUD o2 sty FEAY
AA7r nEEe] 7tm e AH oM HFE,
1991).

FAUT B drEEe FIANBL2AH
ol FFAE uF AFEHFTE, 19377
H2E2 PR FAe dF9 FHAEL
2 FAEL 25 AT 20 e dol23 HAF
T A8 AxAdadeln 1 9o d3g, o
g2 5o A48 gfstn dvta Badtg,
FIE1993)e AE FAFAY A¥EE A9 B
HAde 3AE 2T FA olet BAE A
BE FHNEoH EAHAE B A 4=
drfe] FAURE AYRE SAn L] 3A
Ur s AFFAHTAE, 1993). FH29
FAGRY #FE 72 dPdETE 9EYd
AdAqA £38% BAUT X A8 YA
27, FAA4H WY S A IdFEFAHE,
1994)7 9z APEA993)e A A Jehd
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A Zde A4 AT 715E 2ABIL @F
AETAY AAXNERE AT WA= AR
2 ATA(19M)E A ¢5F U FAYR
AufA & Fusty] AP dA dUzAATE F
g uh U,

o]da ol FAYFE I BAFH FHA=
B3t g A/ ¢ ¥ 2 = of
F Ao FAUF A4S FFEEI FHAHA
B ool gdte A& @AZE 37 WEA AT
e o] gt qFHte JlEs ALy
A% A+ LA 2FHa i, HFd &
AVRe] 93 FVle E7, =F 59 oMEE
9 Aozt 3 3 FAUYFe Fvijes o=
9 F& "ot Ha = BFstn 3
UF A9 33 S dE d7e A 9l
o w2 d7ddMde #AUF d 2 F
A 2y S4& 7Y Astd FAYFS
7 FHA WE Y 2P EYIte 712
A ATE FIAAL(A7IE F, 1995) & 4
TFAME A7 vt FAUF 959 33
o] oigA WEsertE 2AEIAY.
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1. X2

B AT AL BAYF(Dendropanax mor-
bifera Lev.)?) 94¢& Ad S HAXA A
NEE 37idritt & 19959 49 9(E), 792(d
), 108220He) 2 964 193(A L) AA%
A2 Zbz AF 3o ice boxel dol &t
g F B2 Aol Ax FH ojpie] A
2 w7z Aded wAsle AxAAH uz 4
ol AE-3tch,
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1) dubdE #4
FAUT o] Ui E B2 AOACH(1990)
o Fild, FEL AAridEdzYy, wRaEL
Micro-kjeldahl®], 2]¥& SoxhletF#&%, 3%
& AYHY, z4H+= Henneberg-Stohmann
AFHer 7 o FFE 2.
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T UFEEHoE AAstdt. HPLCx High-
Performance Carbohydrate Cartridge column %
RI detector’} X8 Waters Associates(Milford,
MA) HPLCE AI43% 1 mobile phasex
acetonitrile-water(80 : 20, v/v), flow ratew
1.0m¢/min, injection volume& 25402 ZZA oA
439,
3) x|upat =4 e} £4
A& Blighel Dyer(1959)9) gl ozl 3
&3la F2¥ X322 (0.5N NaOH=E #HsA A
14% BF3/CH;OHZ # %4185t 20 n-heptane
25 Felg U8 ¥4 NaSOi2 853 A88
GCF & ANEE o GCE EA3IATHAOCS,
1988). GC& Model 1077 split/splitless injector
(220C)7F A8 Model 3400 Varian GC(Walnut
Creek, CA), detector¥ flame ionization de-
tector(FID, 2407TC), columne DB Wax capillary
column(30mx0.32um 1.D., 0.25¢¢), flow ratex
20mé/min, carrier gas¥ Ng, injection volume
< 1.0ms 22 EMNzAAA BAEHAT.
4) #¥ olu|x=Al ¥
ANBE oy IFA oyt I F
gh=(1977)9) whdel wel {8 olnxitE F
%3l HPLCEZ ¥43ltt. HPLC+ Pico-
Tag column(3.9mn X 150mm) 2 UV detector(@
254nm)7F AA ¥ Waters Associates(Milford,
MA) HPLCE A}83 %3 standard concentra-
tion& 0.125zmole/mé, flow ratex 1.0m¢/min,
mobile phase= A :0.05M sodium acetate-
triethylamine ; B : acetonitrile-0.1M sodium ace-
tate(94 : 6, V/V) ; C : acetonitrile-water(80 : 40,
V/V)e oA ¥489ct. Elution solvents
2 A4" A 9 BEY9 pHe yxie= 6.4
2 24593 C49e 4¥8F columng Ao
ol AHS-3raT,
5) & wjepul C ¢ £4
% v)elw C %L 2,4-dinitro-phenylhydra-

zine B (FATF ¥, 19D £3l9 540mol
A FREE 2% BEZIHoZRY F vE
9 C §FE AdeA,
6) 879 sd ¥ ¥4
484 @de e FHRBAYMHHMFZ, 1970)
o 3l 540rmellA FFEE 23T ethyl-
gallate FEFA o 9l @IEF S ethylgal-
late®] 1.58Fo2 Akt A&,
7) Fo1AE ¥
E2QES AR (e #4148, 1983)
o F3la] AAE A3 n RAFFFEA(Va-
rian AA-300A)=2 F #F3tgon ot Qe AF
< molybdenum blue& % =% (Perkin-Elner cor-
poration, 1986)C.2 w4 Fatgrt,
8) EAIEY
2473+ Analysis of Variance(ANOVA)E
ARg-dte] Rl & BASEm felAde] A4
A%dle P<0.0591M 2 #9949 9uiE £4
8 THSAS Institute, Inc., 1990).
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FAUE del dNGEE AHAMVIEE £4
g A3 1 Agste 4% Table 13 2. &
E ¥Fe S 75.1%°19 He] A& 65.3%
7hA] Bl e Hol AHo] g wat A
F #Zadte Z%E ERed e FE9
e 25 99, A, 3E 5 188 §F
712 JEigt. 9¥d 332 &9 A 24
4.2%0°ld o] A F 1.2%E Za3itirt thAl
ket Agdle ©Al 2.4%74A FUHEIAR
A4, BE 2 AR §%e B9H AgNA A
Y Ad Fohske %S 2. o)A¥ FE
< A2y n¥EL FUEe 482%e 2
UF7t Age]l A F9d FHEdr A% AA

Table 1. Proximate composition(%) of Dendropanax morbifera Lev. leaves picked at different seasons

Spring Summer Fall Winter
Moisture(%) 75.1%£2.5 70.0+1.8% 66.4%1.4* 65.3+1.6°
Protein(%) 4.2£0.2 2.1+0.1° 1.3£0.1° 2.4£0.2°
Lipid(%) 1.80.1° 2.5£0.1° 2.9%0.2° 3.2£0.3°
Ash(%) 1.4£0.1° 1.8+0.1% 1.9%0.1° 2.5+0.1°
Fiber(%) 3.6£0.2° 4.5£0.2° 5.0+0.3° 4.8%0.5°

ab.c Means with different letters in the same row are significantly different (P<0.05).
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THE e A& AAsigc.
2) #e%

# el & Table 2014 ¢} Zo] AHA7o] @A
glo] fructoseut glucoseo ®late] sucroses] ¥
Fol Y =tm AN e fAF FF
9] ¥sle YFol FH¥ sucrose, glucose I
fructose?] EE o] BolM Age 248 4
A F7bste A% Jelyc, 23R de o
& v doll vidtdg felge] Fgol o} of
AEEC] A5 E Wl ol o]F FES ofF
F2 Juixidoz Hri=ct,

3) xukak =4

AAAZVE FAYGR dF9) A4 24 2
A e Table 33 . B AHF A ¥
o) Aat 2L TR Abe] 42.6%, B3
A ¥Hito] 57.4% 2 E3pR|gAtel kol 4A1H S
oF 713 ¥& AL Him ALl A Yo
v X3Adte] 50.4%, B aRx]uAbo] 49.6% 71
GHElo] E3R|WAte] 4AAF S Bel T

Table 2. Free sugar composition of Dendropanax
morbifera Lev, leaves picked at differ-

ent seasons
Sugar(%) Spring Summer Fall Winter
Fructose 0.2° 0.3° 0.3° 0.5°
Glucose 0.2 0.3 0.5° 0.6*
Sucrose 1.3 1.4 1.7 2.0°

ab.cd Means with different letters in the same
row are significantly different (P<0.05).
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¥ Aoz el Ado) Aol wa xR
AL AAH FM8ta BEEXIAYAL A Fad
© %S B4, FAUR dd g/° A
€ dvirzoz IIAHRT B E 3R]
o ®o] ¥7E Aoz d¥An 7HF o] T
¥ EAWAE A" #ARle] arachidic acid
AR 7HF Bel e BEXBRALAL s
13, 16~docosadienoic acid?! ZHe.g BEA g},
4) ¥ opv|xate] =4
AHAAMZ17E GE FAUR 959 £ olvln
2 24 & Table 49 #th, 15%9 o}u|x4lo]
A&HAwd 2 oM arginine o] 71 =
3 2 822 aspartic acid, glutamic acid,
threonine, alanine, serine® «<o2 THH
AR eH glycine, lysine, histidine 2@ proline
< I gFo] o}F de Aoz Yy,
5) F713# 3=
ANHAIZ17F e FAYE Yo FHE 74
o] ¥ Table 59 2&d] o A4 32l
F 92 #ZEY o) A w3ty a1 ggo
2 g%, vtdle, Q9 $Ee] Egteyg oF,
7te 2 AL A D& BH o] AR
¥R 12 vgoes g, olaug, d9 g
o] ¥2 Aoz EMHAY. AT AMHA 7
0E 4 By €% A #AidAY &
7tete BEE Holxe ¢t
6) & vjelal C ¥=k
Z YEY C ¥3& Table 69149 o] B3

Table 3. Fatty acid composition of Dendropanax morbifera Lev. leaves picked at different seasons

Fatty acid(%) Spring Summer Fall Winter
Myristic(14 : 0) 1.9° 1.9° 2.0" 2.0°
Pentadecanoic(15 : 0) 1.3 1.5 2.9° 2.1°
Palmitic(16 : 0) 4.6° 3.9 4.6° 4.7
Stearic(18 : 0) 1.3¢ 2.1° 3.6° 2.6°
Arachidic(20 : 0) 30.3° PR.2 32.5° .2
Pentacosic(25 : 0) 3.3 2.5 2.2 4.7

Saturated 2.6%0.2 44.1£0.3 47.7+0.3° 50.4%0.3°
Palmitoleic(16 : 1) 0.4° 0.6° 0.7° 1.1°
Oleic(18 : 1) 2.2° 1.4 2.2 1.6°
Linoleic(18 : 2) 7.0° 5.4 5.4° 6.2°
Linolenic(18 : 3) 7.5 6.1° 5.6° 5.7
cis-13, 16-docosadienoic
(22:2) 40.3+0.5° 42.4%0.5° 38.4+0.6° 35.0+0.5°

Unsaturated 57.4%0.5° 56.0+0.4° 52.3%+0.5° 49.6+0.5°

abed Means with different letters in the same row are significantly different(P < 0.05).
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Table 4. Free amino acid composition of Dendropanax morbifera Lev. leaves picked at different sea-

sons
Amino acid Spring Summer Fall Winter

(mg%)
ASP 17.2 13.6° 9.5° 10.1°
GLU 2.3 10.9° 4.6° 5.2
SER 1.5° 1.3 1.7 1.1
GLY 0.8 0.7 0.1¢ 0.2°
HIS 0.1° 0.1 0.3 0.1°
ARG 3.7 U 22.8° 23.4°
THR 4.0° 2.9 3.0° 2.5°
ALA 2.5° 2.7 3.1° 2.0°
PRO 0.7° 0.8 0.3 0.1
TYR 1.2 1.6° 2.7 1.2
VAL 0.7 0.5° 1.2° 0.9°
ILE 0.4 - 0.4° 0.7°
LEU 1.1° - 0.7 0.9°
PHE 0.7° 0.4° 0.3 0.5°
LYS 0.3 - 0.1° 0.1°

TOTAL 80.7+1.3° 67.5=1.1° 50.1%1.0° 49.0%0.8&°

ab.cd Means with different letters in the same row are significantly different (P<0.05).

Table 5. Mineral composition of Dendropanax morbifera Lev. leaves picked at different seasons

I\g;:;ox?l Spring Summer Fall Winter
K 457.6+23.5° 372.5+18.2° 668.3+26,1° 473.3121.7°
Ca 164.0+ 7.3 781.2+45.7° 866.7+46.2° 1000.0+51.1°
Na 25.5% 1.5° 24.6% 1.2° 2.5+ 1.5° 29.8% 1.4°
Fe 17.7t 0.8 9.4t 0.4° 13.9% 0.5° 9.0% 0.3
Mg 88.3+ 3.3° 74.3% 2.7° 88.8+ 3.0° 69.7t 2.2
Cu 1.8+ 0.2° 1.9% 0.1° 1.9+ 0.2° 1.8 0.1°
Mn 3.3+ 0.2 4.2t 0.5° 7.4t 0.3 29.9+ 1.0°
Zn 7.8+ 0.4° 4.9t 0.3° 2.7+ 0.2 3.5+ 0.2
P 46.0% 2.1¢ 58.8% 2.4° 51.3% 2.1° 55.0+ 2.5°

ab.cd Means with different letters in the same row are significantly different (P<0.05).

Table 6. Vitamin C contents of Dendropanax morbifera Lev. leaves picked at different seasons

Spring Summer Fall Winter
Vitamin C(mg%) 151.6+7.4° 86.7x4.2° 53.3+£2.7° 32.9+1.3¢
ab.cd Neans with different letters in the same row are significantly different (P<0.05).

Table 7. Soluble tannin contents of Dendropanax morbifera Lev. leaves picked at different seasons

Spring Summer Falt Winter
Soluble tannin(mg%) 233.7+14.3¢ 728.4%26.4° 1015.2+58.3° 1487.7£71.0°
ab.cd Means with different letters in the same row are sifnificantly different (P<0.05).

o) el 151.6mg% 7t #HHo 7 Wk A 7 84 Bvd ¥%
Hol ALZ wiHo] e mat a2 §FL 32.9me S84 ©de §FE Table 7oA R ulel
%2 HA FA2EA. 2ol F HEYl C #3334 W AF¥E 2N
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