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Analysis of Amino Acids, Vitamins and Minerals of Fruiting Body of Fomitopsis pinicola. ]. L. Ding,
H. -J. Shin and W. S. Cha*. Department of Chemical & Biochemical Engineering, Chosun University — The
nutritional composition of Fomitopsis pinicola (F. pinicola) fruiting body has been analyzed for medicinal
and edible uses. The contents of crude fibers, carbohydrates, crude protein, moisture, crude fats and
ashes were 43.3%, 26.3%, 12.8%, 12.6%, 3.3% and 1.7%, respectively. Eighteen amino acids were found
in F. pinicola. Among total amino acids, glutamate content was the highest (457 mg/100 g dry mush-
room) and arginine, glycine, valine, aspartate and isoleucine were followed. Concerning free amino
acids, glutamine, arginine, trytophan, and glutamate were dominant. The vitamin E content was the
highest (276 mg/100 g dry mushroom), then vitamin H and vitamin B; were followed. The mineral
contents were as follows: K 165.06 mg, P 77.57 mg, Mg 46.11 mg, Fe 21.56 mg, and Ca 16.90 mg based

on 100 g dry mushroom.
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Table 1. HPLC (Waters 510) system and conditions used in
this work’

Table 2. Proximate composition (%) in Fomitopsis pinicola fruit-

Waters 510 HPLC Pump
Waters Gradient Controller

System Waters 717 Automatic sampler

Waters 996 Photodiode array detector
Column Waters Pico-Tag column(3.9X300mm, 4um)
Detector Waters 996 Photodiode array detector, 254nm

Data analysis Millennium 32 chromatography manager
The systems are located in KBSI, Daejon, KOREA.

#F <] chloroform© & washing 331 thA] A4 R 2|ste] 4
Ag ABE ALHD o] AZE A7]E PICO-tag 1)
[14]e2 BEAstgu)

ofje

,,
oE

NE 1gs AETAY mF IR AZH[6]d whet
He)ste o} & 20 & #5tel HPLC(Waters 510)2 245}

0.39x30 cm, 10 gm)o]™ f4-& solvent 30 m¢/hr, ninhydrin
20 ml/hro] 3, solvent $F# 2 55 bar, ninhydrin & 32
12 baro} it

27| yEol 24

A& 7.5 gol S/F 500 mbs
e @l 43 @ F Are 3
T2 3% 4 Ue flame and furnace, 4-lamp turret,
quadline background correction, GFTVZ # 2} &34 £
2 47|(UNICAM 989)% olgslel 42 s

748t 100C oA 2447
94 2 nFdird =

511 1233 % zz}ft17% ogﬂ EM q 2R
EuHA 31 %3], el 20 %[6]RT BT, &
2 EaHA 637 %[3], =EH A 669 bl6]RTh A7
Hol oy za¥Ade A FIMA 181 %[3], =&}
A 128 %l6]Eth ol THHo] glon Fgo] 128 %
2} A 5k 9l tHTable 2).

ofulizat A
AUE AR AY oju At AR-& HPLCE o] &3
A% 27 18F Y ofr|=bg Tt lon, of F g
Ajoln} 2HA1Q] glutamic acid7} AZHA 100 g3 457 mg2
5 86 mgRt} th#F f-=o] 911, threonined] &gk 273

ing body

Fungi  Fomitopsis ~ Ganoderma Poria
Composition pinicola lucidum[10] cocos|3]
Moisture 12.6 12.9 58
Crude protein 12.8 13.6 0.6
Crude fat 33 3.6 0.9
Crude fiber 433 435 03
Crude ash 1.7 11 1.8
Carbohydrate 263 253 384

mg@ G5 A 349 meR ok AW K 64 mgR T} ETh,

"Glycineo] 241 mgo & 9 AHA 320 mgHth Hlw A At

B3 50 mgRt}h £, aspartic acidE 233 mgo 2 QA M
A 596 mgRth g & 77 mgrth =t AFAQ) of
]2kl valine® 233 mg Q. 2 YA BA 327 mgR T} Wgho
o 18% 9] ofuliibe] & FHFL 29015 mgo @ FA WAl
48502 mgR T} YA uk B 1249 mgH t} %A Vet 2,
2Rz B Alols M54 olnjimito] AgeAd oAt
2o} gol eeEo lu 4 2 B /M
2 AA FrHAde Ae & YA
Ypobu]Abe 12605 mgg FF35t YATHTable. 3).
3 AdAle vlds H

Froju| 4kl ariginineo] FAMAF EHRT Ho| FfH

Table 3. Composition of constitutive amino acid in Fomitopsis
pinicola fruiting body

Fomitopsis Ganoderma .
pinicola lucidum([10] Poria cacos[3]
Tryptophan 83V 2 -
Threonine 273 349 64
Isoleucine 197 246 142
Leucine 218 421 128
Lysine 898 272 80
Methionine 64.7 4 71
Cystein 9 - -
Phenylanine 102 233 168
Tyrosine 51 127 105
Valine 233 327 -
Arginine 241 2.20 -
Histidine 42 947 127
Alanine 166 286 60
Aspartic acid 233 596 77
Glutamic acid 457 - 86
Glycine 241 320 59
Proline 112 319 -
Serine 89 361 82
Total 2901.5 4,848.2 1,249

U Unit is mg per 100g of dry mushroom
? Not detected *
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@ol] 35 0] 91, argininec] 6.51 mg, tryptophano| 5.65
mg, threonineo| 4.38 mg, glutaminic acid 4.02 mg, iso-
leucine©] 3.89 mg, phenylalanine®] 2.69 mg, tyrosineo]
1.51 mg, valineo] 1.87 mg 9 2.2 FHH 3= w4
B89 histidineo] 40.69 mg, cystein®] 35.12 mg, isoleucine
o] 11.76 mg 5.2 i o AUFAvuinAgde fE3
A AFoE FAHY ULE ¢ 4 UAUTRHB] AvhFFH]
A9 2039 freEjotr|=t & FHFS 6867 mglE B
% 9] 17444 mgo) W3] wind vA 245 cHTable 4).

0x

Et g
AEZHY vF LR AB™UM gt Ao
HPLCE o| &3t Hlgt¥l & B¢ A3, wiAAZFF 100
g% vitamin B2 0.11 mg, vitamin By= 0.3 mg, vitamin E
£ 27576 mg, vitamin D Dox #HA oy Die
017 mgs& Ff3tn e Ro2 vt dAHA[10]L

> T

off T2

Table 4. Composition of free amino acid in Fomitopsis pinicola
fruiting body

Fomitopsis pinicola Poria cocos[3]

Cystein 4.02" 35.12
Aspartic acid 0.78 2
Glutamic acid 5.04 -
Asparagine 242 -
Serine 0 -
Glutamine 17.61 -
Glycine 0.87 -
Histidine 0.69 40.69
Arginine 6.51 13.27
Threonine 438 -
Alanine 3.16 4.61
Proline 1.71 -
Tyrosine 1.51 -
Valine 1.87 477
Methionine 1.50 29.16
Isoleucine 142 11.76
Leucine 3.89 21.57
Phenylalanine 2.69 -
Tryptophan 5.65 -
Lysine 2.95 13.50
Total 68.67 174.44

Y Unit is mg per 100g of dry mushroom
2 Not detected
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vitamin B; 047 mg, vitamin B, 3.16 mg, vitamin B3 32 mgo.
2, FAWART HElRY] FHf-go] Witk 2 A8HA
° g2 A se F1WA[13]2 vitamin By 048 mg, vitamin
B; 1.57 mg, vitamin Dy 0.02 mg, 2851 =g} HAl[10]¢]
734 vitamin B; 050 mg, vitamin B& 08mg< #7-3t =
A2 BuH o, £ AvE AynH A vled F3
STE 27691 mgo 2 F# Al 21.07 mgl13], etz HAl 11.3
mg[l0}u T} £& THFL YR 2 4 AT 53 Ea
HA[13]0] v} =gt A[10]o] EAJ3}A] & vitamin E7} B
o] gfrelo] =3pAle] Foeje} Atg ¥, vilamin D7} 31
HA13]o]1} el A10]R T Bo] FfrEHolflo =i
HrdFol 2gS BEded =80 @ Ho|cKTable 5).

PIE 4B

27189 4EURFL 1A AAFF $HEH7)(Atomic
Absorption) & o] &-8te] dAENS ¢ A5, A2z A 100 g
o 718 AR ZF P7} 7757 mgE 9A#A 3030 mgrRo} H]
27 2% 71 Bol FHHUT Mgk 4611 mge FAH]
A 772 mgH T} SkA|wk Bad 528 mgRt} ¥4 ASHAT
Fels 2156 mg2 JA8 4 36 mg, B 156 mgut )¢ ¥
St31, Ca¥ 1690 mgo.2 FA ¥4l 163 mg £ 1259 mg,
Na& AUEAUHEA 15.01 mg2 QA8 Al 148 mg £
1012 mg, Zng AU B4 225 mg A A 20 mg
7} W&stgA g B 018 mgE w2 A ErhTable 6).

2 %
2UR A e g0 o §3nAt FAotulxa,

Table 5. Composition of vitamin in Fomitopsis pinicola fruiting

body

Vitamin Fomitopsis pinicola
A o
Niacin -
Bl 011
B2 0.3
B3 -
B5 -
B6 0.03
B9 0.11
B12 -
C -
D3 017
E 275.76
H 043
K1 -
Total 27591

D Not detected
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Table 6. Composition of minerals in Fomitopsis pinicola fruit-

ing body
Fomitopsis Ganoderma .
pinicola lucidum[10] Poria-cocos{13]
Ca 16.90" 16.3 12.59
Fe 21.56 3.6 1.56
7n 2.25 2.0 0.63
Mn 226 1.6 1.62
Cu 0.65 22 0.18
Mg 46.11 77.2 5.28
P 77.57 303.0 2
Na 15.01 14.8 10.12
K 165.06 359.8 5239
Total 347371 780.5 82.37
Y Unit is mg per 100 g of dry mushroom
2 Not detected
frefobr)iedd, vlgs, 27189 48 B AEd 249 Az

A
#4100 g Fobv] Ak 2901.5 mg, -8 obu| At 68.67
mg, HIE}Y 27691 mg, ¥71E-& 34737 mgo| Tt & o}y
eate] FAobu b 18F 9 ojmsko g TAEoH,
glutamic acid7} 457 mgg 7}3 o] 345911, threonine,
glycine, aspartic acid, valine5 9] 22 2+Z} 279 mg, 241
mg, 233 mg, 233 mge} FFO| AT Fefotrnt FeME
glutamineo] 17.61 mgo 2 714 wo] df 5o} 913, argi-
nine, tryptophan, threonine, glutamic acid, isoleucine, phe-
nylalanine, tyrosine, valineo] Z}2} 6.51 mg, 5.65 mg, 4.38
mg, 402 mg, 3.89 mg, 2.69 mg, 1.51 mg, 1.87 mg 9 £0
E AU 2uF] vide 2U1E 24 &, AR
P7} 7757 mg2 718 Eol FHEHAL T2 8 Mg, Fe, Ca,
Na, Zn, 59 ol 7 otvliest 2 F7|5 Faty
tEo] auggun WA wew 42 Z, vitamin Ee
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