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Abstract

The nutritional quality and physiological activity of cultivated hoelen from 13 months to 24 months
were examined to compare with natural hoelen. General compositions of hoelen were as follows re—
spectively; crude protein 1.80~2.50%, crude fat 0.68~1.23%, crude ash 0.12~0.43%, crude fiber 6.30
~17.14%, nitrogen free extract 89.25~90.44%. The major free sugar was glucose, and the content of
13 months cultivated hoelen was higher than any other cultivated hoelen. The major fatty acids of
hoelen were linoleic acid, palmitic acid, stearic acid and oleic acid. The ratio of unsaturated fatty acids
was 62.62~77.96% and the content was higher in cultivated hoelen than in natural hoelen. The
contents of amino acid were high in the order of tyrosine, aspartic acid, glutamic acid and serine,
and increased as the day of cultivation became longer. The contents of mineral components were
higher in the order of Ca, K, Mg and the contents of Na and Ca were higher in natural hoelen than
in cultivated hoelen. The contents of pachymic acid and dehydropachymic acid was similar in the
natural and cultivated hoelen. On the results of antimicrobial test the ethanol extract showed a
stronger effect than water extract, and had an excellent antimicrobial activity on Micrococcus luteus
and Escherichia coli. The ethanol extract of hoelen showed comparatively strong electron—donating
ability. The ethanol extract of hoelen showed a high inhibition activity on the growth of lung cancer,
ovary cancer, skin cancer, central nerve cancer and rectum cancer, especially the activity of 19 months
cultivated hoelen was the highest. On the above results of nutritional quality and physiological
activity of hoelen, it is supposed that the picking date of cultivated hoelen was suitable over than
19 months.
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Table 1. Operating conditions of each elements in atomic absorption spectrophotomer

1 Flements — po Zn Cu Mn Na K Mg Ca
tems

Wave length(nm) 2483 2139 324.8 2795 589.6 766.5 285.2 422.7
Lamp current(mA) 30.0 12.0 20.0 20.0 12.0 20.0 12.0 20.0
Slit width 0.2 0.7 0.7 0.2 0.7 0.7 0.7 0.7
Air flow rate(L/min) 56 56 56 56 56 56 56 56
Acetylene flow rate(L/min) 34 34 34 34 34 34 34 3.4
Triterpene &2t 9h), SK-MEL-2(3]4-9h), XF498(F541739h 2 HCT15

Tai $(4)9] Wl ols] B2 2= of 558 A 53]
2 eksle] 99.8% W BH2- 30mlE 7}13te] 33] o)) HA 108
54t sonicationA|A F£33ct. FE29E X (Toyo

No. 22 o333t & 73t F& o 99.8% v eHe- 24

5mi2 A-&3t4 ). 0.45um membrane filter 2 o %8
% HPLC(Lc-10A, Shimadzu Co., Japan)2 ¥4 3}%
t} ol ALE-¥ 22 RP Cip(250mm X 4.6mm id.,
Alltech Co., USA), €7 = CH3sCN/H20/AcOH(65/35/
1, °]§%=x 0.8mi/min, 7 £7]= UV(242nm)°) A ot

g AlE

g 2] 7 A AF - paper disc(Toyo 27, 10mm)
£ o] &3} agar diffusion® (16) 22 3 3}ic}. 4
] Ajell vie] wfokat 7o 100uS HE EYRoR &
w3} 31 paper discE plate T 4 F 7 25
80ul¥] F-FA17) ofg 37°Coll A 2441 7k F4t vl aF3ld
A discF$) 9] inhibition zone(mm)2] &7 0.2 344
2 vjaslgic). A3 v B2 Micrococeus luteus ATCC
9341, Escherichia coli ATCC 11105, Staphylococcus
aureus ATCC 6538, Krebsiella pneumonia, Bacillus
subtilis ATCC 11778, Citrobacter frendiio] =, v A &=
Nutrient agarg AH&3tgict

A B0is

2-2] o] A2} F-o]5(Electron donating abilities, EDA)
&zt A1 & 0.2miell 4107 M DPPH(99.9% off 8o
43}) 0.8m1# 713 ¥ vortex mixer® 10&7}F #1&}s}
of 108F EJFEAE 24514 525nmellA F4=E
£ ZA AU, AAE ALL dEZ o W F
FE F2&2 Jepggith

Electron donating ability(%6)=(1-As/Ac) X 100

Ac: Absorbance of control treatment

As! Absorbance of sample treatment

AME MY Mgy A

A+8-1 st EFE A-549(d9h), DK-OV-3(d4&

(Z7Fsh)e] 52 RPMI 16408 X] o} A -2} A1 %] 2.9 5%
CO:2 incubatora}tell 4] v ekstedct. Cell lines ZH7t 4.4
x10" 2.2x10°.2. 2 RPMI 164080 2} ol| 4] 3] 418} micro-
plateol] well® 0.2ml% 3} &35} 32 DMSOe° £-31& 7 Al
2 01%9 #F FE 7hste] viokstgct. 497k vy
oF® A EZE single cell suspension 2 9HE F cell S
Z A A 71 2 well® 80% TCA(trichloro acetic acid) 50
UE 7F8te] 4°Coll M 2417 A A & B2 103] o] A3
3tedt}. MicroplateE speed-vacellA] ZAZA17] ¥ 1%
ZAbe] £31%¥ 04% SRB(sulforhadamine B)& &
100ut Hrbeta 3087 A-2ddA AAsk ) o) F
1% A2 2 1038 o]k 1A F A zx37 10mM Tris
base 100ulE 7}3te] 431 A171 o}-§- 570nmel A &%
22 ZA s H(18). 2 Aol ol T Fo] &%
TE 20 o3yl HEE FA4sgch
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E gl 42 B ¥ e 2493 1.80~
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ZA
o

Table 2. Proximate composition of hoelen{Poria cocos

Wolf) (%, dry basis)
Composition Crude Crude Crude Crude N-Free
Sample protein lipid ash fiber extract
PCKN 1834 068 012 714 9022
PCSCl1 2.50 1.23 027 67 8325
PCSC2 2.06 114 026 658 89.96
PCSC3 1.80 103 043 630 9044.

Each values represented the means of 3 determination
PCKN=Korean natural hoelen

PCSC1=Cultivated hoelen for 13 months
PCSC2=Cultivated hoelen for 19 months
PCSC3=Cultivated hoelen for 24 months
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Table 3. Contents of free sugars in hoelen(Poria cocos

Wolf) (mg%, dry basis)
S Sugars Glucose  Sucrose Mannitol Total
Sample
PCKN 98 41 37 176
PCSC1 298 156 456 910
PCSC2 375 70 18 463
PCSC3 585 75 20 680

Each values represented the means of 3 determination.
USee the legend of Table 2.

Table 4. Contents of fatty acids in hoelen(Poria cocos

Wolf) (peak area%)
D
Sample” RN PCSCI PCSC2 PCSC3
Fatty acids

Cizo 2.99 0.63 3.35 ND
Ciso 2.14 1.03 532 0.76
Ciso 17.59 12.94 11.68 17.34
Cis 2.14 ND ND 0.29
Ciro 1.69 1.40 ND ND
Cigo 12.97 9.46 16.56 3.94
Ciea 13.34 9.69 11.07 11.97
Cisz 43.55 64.26 37.73 64.80
Ciga 2.08 ND 427 0.90
Cao:3 1.51 0.59 10.02 ND
SFA 37.38 25.46 36.91 22.04
USFA 62.62 74.54 63.09 77.96

Each values represented the means of 3 determination.
USee the legend of Table 2.
ND: Not detected.
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Table 5. Composition of amino acids in hoelen{Poria
cocos Wolf) (mg%, dry basis)

1
\S.‘T& PCKN PCSCl PCSC2 PCSC3
Amino aci

Aspartic acid 18.69 10.19 19.62 22.32
Threonine 5.68 3.35 11.27 12.46
Serine 6.37 11.87 14.53 1561
Glutamic acid 18.36 752 17.20 2151
Proline 5.10 1.42 ND ND

Glycine 6.68 3.20 797 9.00
Alanine 11.23 535 11.71 13.70
Cystine 2.82 1.16 1.04 0.99
Valine 6.37 3.40 9.65 10.57
Methionine 3.08 2.99 2.82 3.82
Isoleucine 3.27 1.40 5.06 6.26
Leucine 8.75 3.63 10.10 12.18
Tyrosine 43.32 6340 14794 14299
Phenylalanine 401 253 8.92 10.07
Lysine 8.10 0.81 6.35 7.07
Histidine 3.00 0.81 332 4.08
Ammonia 2.35 1.88 12.32 1357
Arginine 1.63 ND 5.62 513
Total 17484 12658 29877 31541

Each values represented the means of 3 determination.
USee the legend of Table 2.
ND: Not detected.

Table 6. Mineral contents of hoelen(Poria cocos Wolf)
(mg%, dry basis)

T
N Sample”  LegN PCSCL PCSC2Z PCSC3
inerals
Fe 121 163 150 294
Zn 029 048 055 058
Cu 016 014 035 043
Mn 027 027 039 033
Na 1080 574 562 1021
K 202 6447 4789 4678
Mg 927 1672 1368 1527
Ca 9909 2468 1943  1L11

Each values represented the means of 3 determination.
YSee the legend of Table 2.
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Table 7. Triterpenoids contents of hoelen(Poria cocos
Wolf) (mg%, dry basis)

n
N’“& PCKN PCSC1 PCSCZ PCSC3
Triterpenot

Pachymic acid 19398 16743 17580 179.84
Dehydropachymic )
acid 3653 4056 46.83 49.56

Each values represented the means of 3 determination.
Ugee the legend of Table 2.
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Table 9. Electron donating ability of water and ethanol
extract of hoelen{Poria cocos Wolf) to DPPH
(Electron donating abilities, %)

Sample? Cone. 1000ppm 500ppm
Water extract
PCKN 28.30 18.10
PCSC1 20.00 10.30
PCSC2 15.30 11.00
PCSC3 14.00 15.40
Ethanol extract
PCKN 57.67 45.00
PCSC1 30.00 23.00
PCSC2 27.33 21.00
PCSC3 37.00 23.50
BHA 86.67 85.67
a-Tocopherol 87.33 87.00

Each values represented the means of 3 determination.
USee the legend of Table 2.

Table 8. Antimicrobial activity of water and ethanol extract of hoelen(Poria cocos Wolf)

Clear zone on plate(mm)

Strains
Sample” M. luteus E. coli S. aureus K. pneumonia B. subtilis C. frendii
Water extract
PCKN 13 16 - 13 13 -
PCSC1 14 14 - 13 - 12
PCSC2 14 13 - 13 - 12
PCSC3 17 14 - 14 - 13
Ethanol extract
PCKN 15 17 15 14 13 14
PCSC1 15 14 15 14 - 16
PCSC2 15 14 14 14 - 16
PCSC3 18 16 15 15 - 17

Each values represented the means of 3 determination.

Dose: 2.0mg/disc
YSee the legend of Table 2.
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Table 10. Cytotoxic activity of ethanl extract of hoelen(Poria cocos Wolf) against human tumor cell lines

Cell EDso(ng/mD)?

Sample” AB549 SK-OV-3 SK-MEL-2 XF498 HCT15
PCKN 4307 62.13 47.19 68.80 4053
PCSC1 67.90 10391 82.90 66.68 74.60
PCSC2 43.42 56.68 47.70 4464 49.29
PCSC3 50.76 70.28 7485 57.04 52.98

Each values represented the means of 3 determination.

USee the legend of Table 2.

DThe 50% inhibition activity of adreamicine in 0.1pg/ml
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