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Comparison of the proximate composition and amino acid
content of domestic and imported Tricholoma matsutake and

Sarcodon aspratus
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ABSTRACT: This study investigated the proximate composition and total amino acid contents in Tricholoma matsutake and
Sarcodon aspratus to compare the food quality according to production area. The crude ash contents in Tricholoma matsutake
from Yanji (China), Yangyang (Korea), Tibet (China), and Yunnan (China) were 6.95%, 6.40%, 5.52%, and 5.40%, respectively.
Yangyang showed the lowest crude fat content (1.19%), whereas Tibet exhibited the lowest crude protein content (16.83%),
showing a difference according to the production area. The total amino acid content of Tricholoma matsutake in Yanji, Yunnan,
Tibet, and Yangyang was 11,490.14+892.07 mg%, 8,000.03£207.25 mg%, 6,815.48 mg%, and 6,074.74+814.86 mg%,
respectively. The contents of proximate composition and total amino acids in Sarcodon aspratus showed no difference
according to production area. The results of proximate composition in Tricholoma matsutake suggest that the crude ash
content can be used as a distinguishing indicator between Tricholoma matsutake from Yangyang and Tibet. Further studies are
needed to analyze the mineral contents for the establishment of distinguishing mineral indicators between Tricholoma

matsutake from Yangyang and Tibet.
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AL atmeke] AAAE 7M. AAFE (Yoo et
al, 2005) L 71%5730) HEA 283} okgo= A
3 glon QlaAulr)Ee] wEE Akt Aol &
7Fskal Jtk(Rural Development Administration Interrobang,
2011). &, Bt 2832 Gl Hold MAlS T, o
A, ofuit, B4 5 T8 FF AES st 2o
LHPHAFE A8 fgoZ o]§EHi UTi(Brereene,
1990; Chang and Miles, 1989). 2]-&¥A1-& <F 2,00041%
o] HE glou} o] A4 Fo|HAlT} FolHAl F
oF 300Fo] Al AF 3L ATHNoh er al, 2009).
Fo|WA (Tricholoma matsutake)e Bk} 3717} T o
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209 HAA - AWl - AL - 9] - oXE - AFH
Aol §4stel TR okl AR, 37, iyt
SOl AF, 2HET JATHKu er al, 2002). SolHA
(Sarcodon aspratus)e NF-5H A= (Aphyllophorales)®]
ZEWA I (Telephoraceae)®ll &8t oFe]2hg-3} 3F7]7}
Hojuk & wAlele} AR 5L ltk(Kang et al, 2000). &
oA FolHAS A ZREe] FYNEFSE thFe] An
AR obr| = ARS Sha-Ekar(Park, 2008; Lee ef al, 2002)
A, Ft2HE, dHESdE a3t e Ao B
=T JTh(Park, 2008; Hwang and Lee, 2005; Kim et
al, 2009; Kang et al, 2011; Keum et al, 2004).

op =ik @ AR ORE A xS A fAE
A AXAL B o 2] Aol Fag IR A
ATkH(Park er al, 2017). SolHAlT} oAl vzt
o F= G oMo HFolA AAxFH R ThsTte] AEA
7Y 7} vl EtH(You et al, 2011). 2014~20152 =]
FolmAl AFHFL 2~5E, FolHAL 86~88E 2 (Korea
Forest Service, 2017a) 23 o] 74sk= FA o]}, =1
SolHAT FolmAle FoE FHA717] S8 A7
TR FolHAF FolHAlo]l YL o 53,
20154 =2t Wadolulo] 336 FUE] =4k Al
FH=Fe] 4u)9) o]23 dt}(Korea Forest Service, 2017b).
webs Skt Sk oAl SoluAle] YRR,
FEEE, 715785 H7lste] njabollAl H sk A
ol ettt szt 22 AR7EA o] AFE AR
A S FolHAR SolHAle] YT 71530l tHE
A (Park, 2008; Lee ef al, 2002; Hwang and Lee,
2005; Kim et al, 2009; Kang et al, 2011; Keum et al,
2004) FYEH LudRel] tigk A (Joo, 2008; Ku
et al, 2002)= w9 w]eket AA o}, g F=olA Y
H FolHAl FoluAlel tigk A= HF-gk Aol
wEta] 2 AMs 4k T4 Sl Foly
R AubgEs) olueal 24 BAske] AHA el

2 Solualat FolmAle] 4 FAL vlwata

&3

HEN=E

A ARES FolAle T 4, Bl 2 I
Aol A FAE WE FolwAlT AHdE FEAGAA
AN FolMAlE ARESIAAL SolHAE =4t A ol
HAS S5t WEsAES ARSI, ol B solH
A2 KF93|AH(Daegu, Korea)E F3ll 2016 +43t

Wahe Zbzre] wAlE WALl Rt Aol ARg-st
Att.

Table 1. HPLC condition for the analysis of amino acids

Item Condition
Instrument Agilent Technologies 1200 Series
Detector Agilent Technologies 1200 Series DAD
Column Poroshell HPH C18 ( 2.1 x 150 mm, 4 um )
Column temp 40°C
A : 10 mM Sodium phosphate Di-basic : 10 mM
Sodium tetraborate ' 7H,O = 1:1 pH 8.2
(adjusted with phsporic acid)
B : Acetonitrile : Methanol : Water = 45 : 45 : 10
Time(min) A(%) B(%)
0 98 2
Buffer solution 5 84 16
9 72 28
13 60 40
15 40 60
15.1 10 90
17 10 90
Wa‘('zl;r)lgth UV 338
Flow rate 0.35 ml/min
S X
Ynhs 2y
FolWAla FolWAle] YN AOAC W (1996)
=]

2 550°C 3st2oA 3

SIAA THFHoE AN, ZALLS Soxhlet FEH

o2 Agsldon oz A2 ERA 7] (Buchi
q =

Toto| it 24

FolMAF FolMAlS X & BV st
i JEe] A EE FHIsHT. SRR of E23
FEZ (Agilent 5061-3330, 5062-2478), Borate buffer
(agilent 5061-3339), OPA reagent (Agilent 5061-3335),
FMOC solution(agilent 5061-3337), Na,HPO,, Na,B,0,
(Sigma), HPLC grade®] MeOH(Burdick & Jackson)<
AHS-SFA T (Park ef al, 2017). T3] =4 #42 AR
0.5 g= 7Fraal& Alddel Y32 6 N-HCI &< 10 ml
£ 92t 110°ColA 2417 71Eel] AAN 22 o
Hg A st AT * 42 A
G

A EFse] gast B2 9

HCI(pH 22)& AHgste] Sml=E &3 0.45 pm
membrane filter2 A3 TE. NS FHsle] Agilent
amino kit A 2FS ARESle] FE=AS} A17] & HPLCE #4
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Table 2. Proximate composition Tricholoma matsutake and Sarcodon aspratus according to the production area

Proximate composition (dry basis, %)"

Samples
Crude ash Crude fat Crude protein

Korean Yangyang (n=30) 6.40+0.77° 1.1940.19° 20.10+1.19°
Tricholoma Yunnan (n=40) 5.40+0.42° 1.47+0.36" 17.70£0.99°
matsutake China Tibet (n=40) 5.52+0.78" 1.54+0.32° 16.83+1.04°
Yanji (n=40) 6.95+0.55° 1.45+0.41° 20.59+1.20°
Sarcodon Korean (n=30) 6.60+0.61" 1.71£0.23° 16.82+1.16'
aspratus China (n=40) 5.90+0.86 1.16+0.20° 18.99+0.82"

DAl values are meanststandard deviation.

*Meanztstandard deviation with different superscripts within the same column are significantly different (P<0.05).

A5 2 AFESIA Y (Maria and Federico, 2006; Henderson ef
al, 1999; John et al, 2000). HPLC ¥4 Z7L Table 1]
Yep e ofnxAt §5F ALk integratorel] 2] <

REFPOR P4 L JFsTt.

SAIEN
7} ol =AZre SPSS EAZE 79 (Statistical

Package for the Social Science, Version.21.0 SPSS Inc.,
Chicago, USA)S ©]-&sto] 7} 5789 W+t FFHAt
£ AF&3192H, Duncan's multiple range test®} SH3iE
B TH4L ogsle] P<0.05 FollM A 87 24
= AAsith

a (]
Zi o o
Utkas

T P ST FolHAT FoluAlel AR B
A3 Table 200 LERASITE. Folulsle] 2302 e
3

3

(¢3

= 5 540%=E 7P Wekom, S Eulte] 5.52%,

== %k 6.40%, S A7 6.95%= Ve A4

2o Sl kokalo] 1.19%E 7P wekon | = A7
1.45%, 5= 2 1.47%, 5= E¥ 1.54%5 YERAATE.
Zeh g ke Fat ko] 16.83%= 7MY wkeH,
T & 17.70%, 3= FYF 20.10%, 5= A4 20.59%
o2 YERTH Ku er al(2002)9] A4 = 4%
Ab oAl Z3|E TS 6.18~6.81%, A T
2 2.24~2.48%, WA TS 16.19~20.01%= A
Wb B AFAapt e AEE JEeH, =
chil e ke fAbeE AERS UepiTh. 23] 2
W b2 T EElah it SolwAle] Ak
s S T ALt FolHAE FAFSE RS UE
Wit olgist 2ol F=t LA o] WEka} A4
=

7] WEQl oz AR Solulslel xal%, =AY,
ZEPA G ST S AR 2 2ol S el
QUSkor] AL oluslel] thE LukgE 1A
1=]
R

o Ao
Sh

Tdoto| =it

4 g T FolwmAl Solwle] doln| it
2% 73} Table 337 40 UYehhATh. 3= S35
A B FolHAS AR e ate] ok
2435 A3} F 1559 ofn)iito] AZH T}, Folr)m

8,000.03+£2072.65 mg%, EI¥ 6,815.48+771.82 mg%,
= %k 6,074.74+£814.86 mg% O 2 YERTH Zo}
u) Ak Sheke. =3 A7) 5,926.724953.22 mg%, T &
' 5,586.90+£1427.13 mg%, ElH 4,638.10+573.10 mg%,
=t 9k 4,312.32+660.51 mg% =O2 e} Fo}
v =gb SRS Foln| At ek vl A o ® e
Fopu| =4t S thiM] Aol Ak RS FFEol7t
70.90+4.39%= 7Hg =71 YEFTH B3 methionine©]
S 94 3,863.414903.40 mg%, El¥ 3,311.61£366.62
mg%, = 97 3,070.42+763.02 mg%, 3=+ S 3,048.64
+572.78 mg% T2 & BE ARA =4 AEHUT. T
oAl AT F 1559 ofn|iedte] HEHUTE. Fof
m b ShaRe S=rAb 7,911.244629.74 mg%, oAt
6,205.47+1013.43 mg% HA=EIAIL, Brotn| =it e
S=rAE 5,589.184516.82 mg%, F=AF 4,280.96+812.83
mg%=E UERSTE. SEolmsle] - Fopm]milghao]
2,222 mg/100 g, @EoIMAle] 7% 1,034 mg/100 g, 2
AzolwAle]l 79 915 mg/100 g ©l2tal HIEAL
(Kim et al, 2012), ZtHA 2] 73-5- Folu| =2k $Ho] 100
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Table 3. Comparison of total amino acid contents in frozen Tricholoma matsutake according to the production area

(dry basis, mg%)"

Tricholoma matsutake”

Compositions Korean China
Yangyang (n=10) Yunnan (n=20) Tibet (n=20) Yanji (n=20)
Aspartic acid 216.30+59.73 241.78+72.45 225.30+43.39 521.47+65.79

Glutamic acid

441.22+128.59

641.95+230.75

650.47+91.64

1596.16+105.47

Serine 194.69+54.70 216.00+76.00 172.02+46.79 479.00+52.53
Histidine 42.27+35.17 71.88+43.15 34.69+37.96 183.90+£35.49
Glycine 344.46+55.80 454.21+131.83 396.10+61.14 1113.03+£163.42
Threonine 267.14+68.68 329.30+101.66 284.30+67.24 482.81+80.20
Arginine 274.88+68.97 299.16+97.39 224.13+54.45 625.07+81.94
Alanine 256.84+56.57 514.04+170.98 452.27+79.17 1083.51+140.35
Tyrosine 34.03+35.24 45.99+48.17 57.10+34.13 145.18+28.57
Valine 303.50+55.24 431.38+£161.05 331.01+89.65 571.04+96.62
Methionine 3048.64+572.78 3863.41+903.40 3311.61+366.62 3070.42+763.02
Phenylalanine 146.73+30.57 173.21+£59.71 126.13+£37.28 300.39+36.89
Isoleucine 268.60+40.25 410.74£128.51 315.77+74.23 515.39+72.84
Leucine 235.45+46.14 288.26+£116.37 234.59+43.03 589.24+61.16
Lysine - 18.71+56.26 - 213.54+44.51
TAA” 6074.74+814.86" 8000.03+2072.65" 6815.48+771.82° 11490.14+892.07°
EAAY 4312.32+660.51° 5586.90+1427.13" 4638.10+573.10° 5926.72+953.22"
EAA/TAA(%) 70.90+4.39° 69.78+3.28" 67.99+2.17° 51.32+4.67°

YAll values are meanststandard deviation.

?Meantstandard deviation with different superscripts within the same line are significantly different (P<0.05).

Motal free amino acid.

“Total essential amino acid: Threonine+Valine+Methionine+Hsoleucine+Leucine+Phenyalanine+Histidine+Lysine).

gF 685.6£13.6 mg °|2tx BIHY Utt(ung et al,
2013). ¥ Ao A3 FolHAlF} FolwAle] oln|i
2b RS U2 wAE vl 2 o =4 JeRgeH
ARG FolHAF FolHAY ofm ARt gE Y
sk Zpo|7F el olg gt A= FUS WAl g
o= g oA, A 3, A A7) Tl whE obw| i
2b ghegol] @ zfolE Ho|aL AFHA Y2 oA F2 Al
F74o %= 2ol7} Al Hardl (Joo, 2008) 71818
Ao g e, wEbs] fFH A 7|9 A o] thFgt Fol
WA} SolHALE R ste] Fopn|ihs A st o A
S FEE T Ae ARER AT 7 UL Fle=
AA 23] T=Fol F= SR (H
A g FF T F(AA) o
7Fedel Je AeE AEH
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£ AFo e bk St Folm Al Folmslel o
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AT FolmAlel AFEHH FAS

FolmAle] 23E T2 F=r Elulilo]l 552%,
5.40%, 74 6.95%, = FF 6.40%= A5 7ol zfolE
e, 22 gae 3=t ekato] 1L19%=E 7
sorar, ek e S Euldke] 16.83%E 7P W
oF Al 7k AfolE YERATE. FolwAle] Fopn] it
share Z=t A7 11,490.14£892.07 mg%, == %
8,000.03+2072.65 mg%, E®l 6,815.48+ 771.82 mg%, 3+
=+ % 6,074.74+814.86 mg% O 7 LFERSLTE FoluAl
o] 23, A, ehiE | Folu| At SRS sk Ak
S AR Zho)| zlolE YERA] %kt B Adds =
3& e = FEAAEY, &) SolHAF =
G B T EH(EE) FolwlY] FEAER 48



Table 4. Comparison of total amino acid contents in frozen

Sarcodon aspratus according to the production area

(dry basis, mg%)"”

2
Sarcodon aspratus”

Compositions
Korean (n=10) China (n=20)
Aspartic acid 206.12+18.25 193.39+58.33
Glutamic acid 692.62+56.76 438.05+129.62
Serine 261.32+23.97 213.42+65.81
Histidine 71.41+10.47 45.17+33.10
Glycine 336.19+30.93 246.53+43.11
Threonine 382.34+37.84 260.88+45.52
Arginine 254.34+20.77 274.48+66.38
Alanine 518.15+45.16 490.16+90.44
Tyrosine 53.31+6.73 68.49+14.62
Valine 426.81+44.63 370.72+55.80
Methionine 3858.05+435.92 2883.17£699.52
Phenylalanine 121.78+25.65 112.99+33.26
Isoleucine 430.31+42.66 327.73+£52.76
Leucine 229.98+19.65 248.05+59.59
Lysine 68.51+84.37 32.25+65.17
TAA” 7911.24+629.74" 6205.47+1013.43°
EAA" 5589.18+516.82° 4280.96+812.83"
EAA/TAA(%) 70.57+1.21° 68.78+4.10°

DAll values are meanststandard deviation.

Meantstandard deviation with different superscripts within the same
line are significantly different (P<0.05).

Total free amino acid.

“Total essential amino acid: Threonine+Valine+Methionine+Isoleu-
cinet+LeucinetPhenyalanine+Histidine+Lysine).

e Ao ARHM 7718 Yol that 37k AE2 §
A AR 7714 wEo] Wag Ao A
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