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Table 1. HPLC analysis conditions for carbohydrate and organic acid of Acanthopanax koreanum

Parameter Carbohydrate Organic acid
Column Supelcosil LC-NH, (250x4.6 mm, 5 mm) Alltech IOA-1000 Organic acids (300x7.8 mm)
Detector RI UV 210 nm
Injection volume 20 uL 20 uL loop (Rheodyin)
Flow rate 1.5 m//min 0.4 ml/min
Column temperature 35°C Ambient
Mobile phase Acetonitrile : Water (85 : 15) 0.01N H,SO,

Table 2. Ton chromatograpy analysis conditions for amino acid of Acanthopanax koreanum

Parameter Condition
Column Sodium cation exchange amino acid column (1504 mm)
Detector 570 nm
Injection 100 uL.
Flow rate 0.3 ml/min
Temperature Column 50°C, Reactor 130°C
Mobile phase (gradient)
Time Flow rate Na Buffer (pH 3.15) Na Buffer (pH 7.40) Na Buffer (pH 13)

0.0 (min) 0.3 (m//min) 100.0 (%) 0.0 (%) 0.0 (%)
11.0 03 100.0 0.0 0.0
36.0 0.3 0.0 100.0 0.0
60.0 0.3 0.0 100.0 0.0
60.0 03 0.0 0.0 100.0
62.0 03 0.0 0.0 100.0
63.0 03 100.0 0.0 0.0
70.0 0.3 100.0 0.0 0.0

of FFT 4miE 78l resing ol 24417F &Rt wwk F
X8t THA] membran filter2 ©]343le] oJ & HPLC
(Waters 486, USA)Z #4315ith. & A= & 579 %3
o) Wl A& 5g8 F 3o, benzene, buthanol, 80% ethanol=
ZAN Z2ENAS AASAY. § F5E Fsk rotary
evaporator®. 7%t AFREE, SF4 S5miE FEskd BAXR
2 ARSI, BAZAL Table 13} 2T}

®71M BN

A 10go] 80% o€ 100miE 7iste] wwksk &
10,000 pmeiA 1087 fAlRels 3 Fdde g, &
ARE T Sl9) e dbHo g AElale] el g A

- o

A3t 28| FEE AEE 2§99 W Fold F
ZA1E 5g9] 80% methanol 5miE 7181 rotary evaporator
2 7zt #3g AAIT 001N HSO,E =59
HPLC(HP 5890A series2, USA)E EAslgjen, BAzAe
Table 13} 7t}

A
—

Yo} 243 DA E (20 mesh) 20 g2 75% ethanolZ 2
W 23l AFg §F FEsReH, 002N HCE =
F (18 cartridge(WatersAt, USA)E Mg AASHL &
A& (50°Brix)= £ 599 whid] wal 10% TCA gelo=
235137, diethylether® TCAS AAT F 24553t
2N HCIZ =9 jon chromatograpy(Dionex, PCX 3100,

ool

Az

t

f s

0
F‘E

1

i J-N (_Q

d

o
S

tlo
2
X
o
i,
:‘_1,
rir
=
¢
m
£
o 2
fr o
rlo
.
ﬁ
=2
&
I

234%, 423%E Qo ¥lgle] 1 ko] Uk HREeE &
718 4517%% =%, ols &7)
Rog oAZI,

2
¥a
L
-
N
X
5L
N
2
S
ro

S8 A7| ¥ 2RE FUIME g Hsl

A7 wWE 4348 dedy Z7)ef FUIEE RS
Table 49} 7t} Z e 5€] $83 79 560.6m,
100 gith 99l 88k AEolM 970.6 mg/100 g&& 3]
717} Zojel wetk ZA 30k 2 vkdless 799 9
ol FE8 AlE7t 590 $E% ARG E5kAR, 740
F835 A 89} 990 FFT AR AleldlE Aol7t fISATH 9
Yol 83 A ezdule] R RrgRAM LAELS Y, &
71, o)A Z+z} 689.6 mg/100 g, 728.6 mg/100 g, 1,089.4 mg/
100 go &2 el ZV|Huie Yeolla 2 ghgo] o Wkt

Z4-S 945.6 mg/100 g~997.5 mg/100 g2 F-9E =F Afol
= Qigch. vl BeelA Bt el o AL, 74

@

Vol. 43, No. 1, 2000



108 s - g9e - A
Table 3. Chemical composition of Acanthopanax koreanum (%)
Part Moisture Ash Crude fat Crude protein Crude fiber Nitrogen-free extract
Root 23.83 2.98 2.34 423 40.67 25.95
Stem 21.24 3.02 212 4.06 45.17 2439
Leaf 16.35 3.90 1.93 3.52 4436 29.94
Table 4. Changes in minerals by harvest time and part of Acanthopanax koreanum (mg/100 g)
Harvest time Part K Ca Mg Na Fe Zn Cu
May 20 Stem 538.4 560.6 764 212 213 114 33
July 20 Stem 798.4 864.3 168.6 373 244 16.9 38
Sept. 20 Stem 728.6 970.6 119.7 36.7 234 92 3.7
Root 689.6 945.6 98.2 39.5 213 8.5 4.9
Leaf 1,089.4 997.5 2973 40.1 112 79 32

H3EFS 171.7 mg/100 g1tk 234 Na, Fe, Zn, Cu
Z7)9} oAl 717t 36.7~39.5mg/100 g, 21.3~23.4 mg/
00g, 85~92mg/100g, 3.7~49 mg/100golR e, dHti=
Eﬂ'c‘q’ gajold 2 ko] o Btk webd Hdezvle) #
7IAEL- HpRow Z-Eo] 8359mg/100g, ZFo] 9713 mg/
100 g, "kzvdl40] 168.7 mg/100g°IAL, UYER, E, ofd, 7
27} ztzh 388, 186, 8.5, 3.9 mg/100 gol3iTh.
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Table 5. Changes in carbohydrates by harvest time and part of
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381.0, 504.9 mg/100 g0 & 87| we} ok xel7h AU

3, F2 §71AHE succinic acid, citric acid, malic acid®]iTk.
Succinic acid &S 99 483+ Ao] 177.7 mg/100 g&-&E 7
L7} 59 Sl vl 717t 124%, 10.8%7F E3k3L, citric
acide ZHt 61.9%, 552%=% = ozt o AFch. ¥l
9 {71 citric acid7} 51.2 mg/100 g2 7P W3, 1
T}-&o) succinic acid 43.25mg/100g, tartaric acid 84 mg/
100 g, malic acid 5.7 mg/100 g =312, lactic acide= 2],
TolA HEER it #ele F R FEE
Hgle] B3] A Fol FHE]

Z7] B
1243 mg/100 g2 E7)9]

Acanthopanax koreanum (%) QT}. o= Al A= 7E]7)o] RERTA z]g]/\]- 3751] 9,] %7]/1\1- BA
Harvest time Part Glucose Fructose Sucrose A} v|SA|RE FR7I14T 3 ke v S8t
May 20 Stem 0.71 0.31 0.16
July 20 Stem 0.64 0.29 0.19 Table 7. Changes in free amino acids by harvest time of
Sept. 20 Stem 0.75 034 021 Acanthopanax koreanum (mg/100 g)
Root 0.82 0.64 1.29 = -
Leaf 121 1.05 0.58 Amino acid May 20 July 20 Sept. 20
Aspartic acid 0.73 0.58 0.67
Table 6. Changes in organic acids by harvest time and parts of Threonine 032 023 0.18
Acanthopanax koreanum (mg/100 g) Serine 6.14 432 593
Sept. 20 Glutamic acid 4.21 474 451
Organic acid May 20 (stem) July 20 (stem) Glycine 1.32 0.84 1.55
Stem Root Alanine 052 - 0.14
Oxalic acid 1.5 1.6 1.4 2.1 Cystine 0.37 1.82 238
Maleic acid 2.8 39 34 2.7 Valine 0.13 0.18 0.14
Citric acid 98.2 582 1524 512 Methionine 0.28 0.74 2.38
Tartaric acid 19.2 24.1 232 84 Isoleucine 051 021 0.12
Malic acid 532 83.2 98.7 5.7 Phenylalanine 5.78 429 6.31
Succinic acid 163.7 143.7 1777 432 Lysine 1.14 1.02 091
Formic acid 39.2 38.7 428 73 Histidine 042 0.87 0.98
Fumaric acid 32 4.8 53 3.7 Arginine 17.54 13.72 224
Total 381.0 358.2 504.9 124.3 Total 3941 33.56 48.60
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Changes in Free Sugars, Organic Acids, Free Amino Acids and Minerals by Harvest Time and Parts of

Acanthopanax koreanum

Chang-Sook Jwa', Young-Tack Yang' and Jeong-Sam Koh*(Faculty of Horticultural and Life Science, Cheju National
University, Ara-Dong, Cheju 690-576, Korea; 'Cheju Provincial Agricultural Technology Institute, Yeun-Dong, Cheju

690-170, Korea)

Abstract : In order to determine the optimum harvest time of Acanthopanax koreanum Nakai, free sugars, organic
acids, amino acids and minerals were investigated. Ash, crude fat and crude protein of 4-age's tree of Acanthopanax
koreanum were 2.98%~3.90%, 1.93%~234%, 3.532%~4.23%, respectively. Minerals were 8359 mg/100g of X,
971.3mg/100 g of Ca, 168.7 mg/100 g of Mg, 38.8 mg/100 g of Na, 18.6 mg/100 g of Fe, and 8.5 mg/100 g of Cu
on average, respectively. Calcium content was increased distinguishably as late as harvest time, especially in stem and
root. Glucose, fructose and sucrose content of stem were 0.71~0.75%, 0.31~0.03%, and 0.16~0.21%, respectively.
Organic acid was 381.0 mg/100 g~504.9 mg/100 g, and was mainly consisted of succinic acid, citric acid and malic
acid. Twelve kinds of free amino acids were detected. Total amino acids was 33.56 mg/100g~48.60 mg/100 g, and it
was the highest on samples harvested at September. Arginine, phenylalanine and glutamic acid were the main free

amino acids of stems.

Key words : Acanthopanax koreanum, free sugar, organic acid, mineral, harvest time
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