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A Study on the Establishing the Preparation Conditions for Pine Mushroom
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Abstract

The pine mushroom is recognized as being a valuable functional food and is considered a prized mushroom. One of the
product development plans for this mushroom is a granular tea. Thus, for this study, the physical properties and sensory
qualities evaluation of such a this product were measured. First, we extracted pine mushrooms at various temperatures(50,
60, 70, 80 and 90TC) to make a pine mushroom granular tea. The extraction yield and free amino acid content were
greatest in the 50C extraction . This extract that was acquired at 50 was lyophilized and pulverized to make the granule
tea. According to the results, the granular tea made from 4% pine mushroom powder had the best taste, with a Brix
value of 1.9% and a pH of 4.12. The L-value of chromaticity was 49.00, the a-value —0.85, and the b-value was 1.28.
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FOIAL AT A E A e A Eo g A4 A
9 B2 W1E ARS Feeln g Bk ol u,
71, 47 Tl T WA T Holul, diE A% wAe
A4 =o] Arh(Felst AT4 1994, o} vl 2004).
EZL FolHAS AgEe 4Fo|WA H|EN] BPo] =
Fola o) &8y} FY AHE A 2go] glo] ETuiAs),
A, T, aX P o AAW o] Fapmol A
o2 4HA dov(Forestry Research Institute 1999, 7 <}
H}2004), 919} Fe] 7)6g 2T A 2 E9k mIb}
LA Y= 2E 2AZ FHAY F07) 1233 11 9]
TRAIESAATA 1972, 2BE 1998, Forestry Research Ins-
titute 1999, Lee et al 2002, H5ALE F+5FAF 2007).
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1967 o] 3] FolHR Wit 1985 o|F 2 AH
ok 7%M ZHidhe ALK o vt 2004). ©]21F Ao
2 QI 197 Tf) folmAle] A TS 39,033 kg
o, wid 11 o] Frlske] 2006 @A) Solv)Al
o] FUFL 359,900 ko] =atm YrHEFitE SEZA}
2007). Bl5o] HlmA 7HHo] A BF FolHAlo] 424
Fo] "t o] FE AA3taL 9o, o] 8 o] &8 FoluAl 7}
& AFS LSt FolHAlY &S F7AT) 3, A4
= AlEsl nRU} A E #d el Yt

old] B A= WE FolwAY 71g AF N uieke]
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Az A% LEGT HED A3 R A5 A8
H HE CE (FIMSC AFL A8algdt) 954 Bad
e 35 2L Agddon, Az WlE Table 1]
Jehnsich

2. 50| FEH M=

ol AYPAE A3 A% HAY Fo] FF =4
AAs7] Astd 4zt g 2R FolE FEAAT &

oA 300 g Aol 305 Bt HEAZ] &, 1x1 cmE A
Asled & 500 mLe} F7) 2 L Azt ezl ol Z}zte]
L EH(50, 60, 70, 80, 90°C)E 547t 23] ¥kE FZ3l9r)
F24L HE 22 O] F AH7] 2 78] ARE
A&k

o

).

3. 0| B} M=

717} LB FE3 o] FEN F F80) 2
ofp:=te] o] B 50TAA FE2HE §2 ARAA
g et T4 100 g& 7|F0 2 o] Eite] A
7 H1E(1, 2, 3, 4, 5%)—;: gejsle] FolHA AYPAE Ax
3Tt 319 du) APE Folo] LEFH wjEl co 3
VS AR B2 A% o] 2oy xew, HEg
9 C, ATE ES HUket] wE3 ¥, 40 meshe] Ao W)
2 AP FHAE B HAHRA LA BA g
F, 40T $F Ax76A A2t AF3 B2 AMES)
At AZ T2 Fig 17 Zoh

4. Z0| ZZU Fo| TEIRS Y W BEZA

Table 1. Formula of pine mushroom granular tea by
different amount of pine mushroom(7richoloma matsutake
Sing.)

Ingredients Amounts

Pine mushroom powder lg
2g
3g
4g
S8

20 mL

100 g

Vitamin C 06 g

Water

Glucose

sl oMok RATRSAEE

Frozen pine mushroom

l
Thawing
(Room temperature, 30 mins)

l
Cutting(1x1x1 cm)
v

Extracting with water
(50, 60, 70, 80, 90T, 5 hrs, 2 times)

|
Freeze-drying

|

Working up
(Pine mushroom powder;
1, 2, 3, 4, 5 %, Glucose, Vitamin C)

|
Granulating
l
Drying(40C, 3 hrs)
!

Pine mushroom granular tea

Fig. 1. Procedures for the preparation of pine mushroom
granular tea.

Lo Ao me} 2 £&< AL THRyu & Remon 2004,

Yoon et al 2004).
Extraction yield (%) =

Weight of the freeze-dried soluble extract (g)
Weight of sample (g)

x 100

2) 72| ofo|cpt EH

FE4L 99 2z A4E2(10,000 1pm, 10 min, 4C)
St AL A=l g 23]} o] & 045 ¢M syringe filterZ
o] Ihake] A}R5193 o™, High Speed Amino Acid Analyzer(L-
8800, HITACHI, Japan)Z ©]-§3ld A8t £4 =2
£ Table 29} Zu}.

3) pH 5%
Fol 22oe 29 Itz AHgAFOM, $ol FYA

£ 100 mL, 80C2} &9l 3 g& <1 AL AME-3lo](Lee GD
2004), pH meter(Model 420A, Orion Research Inc., USA)E
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Table 2. The operating condition of HPLC for free
amino acids analysis of pine mushroom(7Zricholoma matsu-
take Sing.) extract

Items Condition
Column

PF column cation exchange resin

Buffer solution pH 2.2, 0.2 N lithium citrate buffer _

Column temperature  22~99C
. Pump 1 : 3+ Hydroxide
Mobile phase Pump 2 : Ninhydrin
Pump 1 : 0.35 mL/min
Flow rate Pump 2 : 0.3 mL/min
Injection volume 20 4L
Reproducibility 15 CvV
Detection limit 3 pmol
Reaction coil 40~145C
temperature range
Channel 1 : UV-570 nm
Detector Channel 2 : UV-440 nm
=
4 g5 53

&ol F2HL 329 a2 A}LslH o, Fo| AP}
£ 100 mL9] 80T Edl| 3 g& 52 RS Al&3ld(Lee GD
2004), 24 F=A|(PAL-1, ATAGO, Japan)& o]§ 243}

&o| &9 4 Fo] AYxe] MEE Chroma meter CR-
300(Minolta Co., Japan)Z =73 5}] ™, Hunter gk %,
ANE, SYEE FoYT Zolge 02 SPaRon,
oluf AME-E BFE WATL 1-96.37, a=0.12, b=1.92 o]t}
AE & g 2 o2 RE) Fairt ojwfe] AL, Aa, Abg}
& WA L, a, b g2 AR L, a, b ko] 2jo|zhg of
&34t

AE =V (aL)?+ (Aa)?+ (ab)?

6) TH5AAL

el Helalel BsAse Fdist 4873 A
3 39 g o 129S igoe A, A, Akl el
5%, AWAL JFEE THI=0S 48, =2F, 7-0)
* F9) 713% AmMoR, we) RN Fold, Bk,

Fo| At Az

3 g9 691

st el BAL HEW(1=u)$ oksitt, 4=REo(th
T=mf$ ZstehE o]8ste] AeAAE AU B
AFe] 278 100 mL, 80TS] Bl 3 g& 191 ¥, 80TE #
Aste] WeHALE AASIH .

5 Xtz 24

7t A9 Ak 33 v Ssle o gk el
o, $o] 22 g Fo] AYAte] AP A= SPSS WIN
12.0 program<- ©]g3l] Hi@ FF XS T3l ANOVA-
test® AAISF &, 2 22} ZA(DUNCAN's multiple test)
< AT

50 Coﬂfﬂ -r%f‘& 2ol 230%Z 7P E3eH, & 2%
7b 2o HEFE Fol %% e ol A4 FrolH 80T
FZ 2T 153%4 =& FFe vehlleh 22y 90T
o] F& 2T 0TET FF & 1.66%tHTable 3).

=

2) S0|HA F&AU| F2| ofolit

BETATS ZHE198HE Folio] M Fo £
ohulreate] @ol FHEo] Yokn ARon, Yoz §
) ofolate] gl & WAUSE do] B AFE 2
ki 3l tPark ef af 2001). & 25 $ojyiAl ==
A9 % £ olulxAt YL 0T 22| AP B
¥, 3% £57} ¥ol4S 3 fe) ofolie] YL 4
28tk 7 % glutamic acid7} 71 BE $E AR
o, ol e WA okt 93 24 duste
UX]319 tHHong et al 1989, Park et al 2001). -&2] oln|=

Table 3. The extraction yields of pine mushroom(7richo-
loma matsutake Sing.) depending on extracting temperature

Extracting temperature (C) Extraction yield (%)

50 2.30
60 2.16
70 2.08
80 1.53
90 1.66
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ko] 24L& A A 2FLE Vo] W opn|eal, shd
gt A& opegl, 11 9 opmAte g E/HF Kim HD
(2004)8} AFE HRFOo R 5 25Y FHo] FEA {
ofp At 2E A IFCE Wit

F2 258 g opv|:eAte] 3 Hlaw 23t Table 49}
2ot do opu|Ate] F FFL 50T FE90] 383.16 «L
2 71 2grom, o1 theo] 60T > 70°C > 80T > 90T <)
TOE UEh, F2 2571 oSS S oln|iAke 3
ol a3ty 1 FolA = 80T F29E A3 &
2ol ARl " oAt 9F F leucineo] 7MY B2 &
22 JER o1, methionine®] ko] 713 wgith o= oF
Folot “ElR|HA Y FF ofu| gt 2 A AT A
9} AX|5l5ivH(Flegg er al 1987). W& FolwAlolx el A3t
¢} vl EA 2 tryptophan& & HA] ot obse I
opp|iAko 2 437 arginine leucine o8 ®qich
Threonine™} phenyalanine2 50C F&do] 714 B2 ks
Hon, 5 &xr) HoldaE 1 o] Ahdte 43
Yehdt}. Valine, isoleucine, lysine, histidine2] 3 2
7t ol S E FHhdhs A%E Holthy 90Te] & &%
A= 80T SRR} k7l Z7)slg.em, ¥l 2 methionine
& 22 £m5) Boldss Rl FRIAC,

o|2]3 A7} Z methionineS | &J 3t 8F2] Y olujiy

F2 257t RS54 5 1 ko] Wol 50ToA FE3he

3
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Table 4. Contents of essential free amino acids depen-

RoMrlol REERE

el +8A% AYs] B
oalste] Gl £EFE WA
WAk sl T (Park e al 2001). vt 2 AR o & ERS 10
9] §a] olu|ieAte] F& &5 3 vwd A= Table
59} Zt}. I ol gta} wiRIAZ uhd Bte] {2l ol
At A 50T FEo] 1 Bk, 3& ew7t
gohaE 1 gao) Zaske A%E Yehith ok
A 2RHEE RE 22 204 glutamic acid7} 7
2o ghEe] e, ol et FIHA, FEol9
#2 olu:x4t 3 glutamic acide] Fgo] 7Hg Erhe AT
Aol x5l HFlegg et al 1987, Hong ef al 1989). 18]
U HE FolmAe fe opuldte] A M e wfg &%
< et o, olEd AFe FE3e A gh-
tamic acid7} 2715 Ao WerEh BIE e AR
glycine} alanine HA] 50T FEH o] 717 B3kon, alanine
2 S0TME 104.64 pLo] §FE B ghd 5t D=5 o}
A F F AR g, 35 257} oS E da
sltizt 80Tt 90 TN = AEHA g A4S Btk
1 9]9] ofm|At Egel] gk Ave Table 63} 2om, ot
£ olulicAte] gt wi AR 50T FE0] 71 B3kt
ol el ARNEE 3 & W +&o| 7MY w3 B of
mleak 2 ahd gho] fa ojn)ialo| N €53 B FEE Y
el 50T 3% 257t 9% %, BAGL WA Fol

Table 5. Contents of flavor enhancing free amino acids

ding on extracting temperature (rg/g)
Extract temperature (C)
50 60 70 80 90
Threonine 3929 3599 3298 27.74 2745
Valine 39.80 3521 3228 28.02 29.03
Methionine 0.28 0.34 1.82 6.93 7.88
Isoleucine 3352 28.02 2625 2227 2346
Leucine 8139 68.87 6559 56.62 57.06

Phenylalanine 5136 4799 4312 3648  36.30

Lysine 47.13 4245 3699 3213 3227
Histidine 1040 1028  10.30 8.29 8.52
Arginine 7996 6153 5859 5996 5253

Tryptophan ND’ ND ND ND ND

Total 383.13 330.68 30792 27844 2745

depending on extracting temperature (rg/g)
Extract temperature (C)
50 60 70 80 90
Taurine 6.98 6.45 6.40 6.13 4.88

Aspartic acid 2927 26838 2136  20.11 17.91

Serine 4333 4091 3721 3327 3450
Glutamic acid  151.61 14623 14175 12229 105.02
@ -Amino 831 728 651 517 498
adipic acid
Glycine 2966 2795 2373 2221 2253
Alanine 10464 9346 9248 ND"  ND
8 -Alanine 482 345 264 110 046
Anserine 945 384 368 431 203
Carnosine 133 ND 092 102 098
Total 3894 35645 33668 21661 19329

Y ND : not detected.

Y ND : not detected.
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UrEMM 3% £ o

3) BOIHAM FEH g, pH, AT 7—}/‘]&7&* =9 2o 1—3— A HH %‘E— 50C<] %
=, pH, A% 23 Adx  RoA FEF AR/} 5022 TP 22 @E VR
AR Aol® ekl FE R golAES Pk AT, £, 4
—fﬂ(p< 01), 50 C°ﬂ A Z22F o] 2Zdo] 11002 /g SEEE WS F22Q] o] & YERATHp<.001). H4 %=
EA Vet E8, 80T, 90TAA HE3 fo] Fzdo] 7 AR vig Tr«vm Aol & e ow(p<.001), 5
LTt B4 S b PIE VeI, BYE ER
Table 6. Contents of other amino acids depending on Bt Azt v A 2 g fe]HQ Aol Ul
extracting temperature (1g/g) SH((p<.001), FF L5} ZoldSE FysIch

Extract temperature (C)

50 60 70 80 90

4) 5ol J—P Atel Ex, pH, AT

50T 53 Fol8 4 ARAIZ] B2 Hrhv&
Phospho serine 972 811 790 662 616 < galsto] z—ﬂ_z}_?‘f_]_— %o] BAxe] P&, pH, A% =3 2
Phospho ethanolamine 343 320 306 368 428 = Table 83} 2t} 7} v &) wpet B8 FEoA uf¢-
Hydroxy proline 3343 28.14 2522 1938 21.10 FeAH Aol(p<01, p<O0)E VeI, e Fo]
Sarcosine 530 328 423 256 410 = w2 WG] WokdFS wohplon, pH EF A7t
Zo) =718 ZolX 736]:__ Ag)
Proline 33.83 2746 2666 2214 2444 ol S/PREE FobrlE 4 R
Citrulli 448 360 351 269 333 BES 2% W7HF7F 56472 P e, 2 thgel
1 me \ . . . . = =
5% > 3% > 4% > 1% w0 2 Jelgth HAsE 4o] &
Cystine 18.04 1353 1576 1278 1242 Bno) 7(47]_30] Wold 42 (_)9] A7} ZolA =T}
Cystathionine 584 392 501 492 479 Z7Egon, v 2 AT fo] 2% Bk Hyleko]
Tyrosine 2575 1357 1971 1591 ND" Lold4E Zotele 7A3S YEi
7 -Amino 663 516 633 641 590
isobutyric acid 5) &0 T Rte| BsSHA
DL-5-hydroxy lysine 277 233 239 220 239 Fol F& oo Hride 23 Fol AR Hed
= \! 2N =
Ornithine 6875 4560 5075 5374 s2gs  F e Table 9o UERARIE M| FRelNE AFNL
WS ol Ael Aol(p<.00)S by, 4% B2k AFol
Total 21797 1579 17053 153.03 14276 I+ i [(p=00D)% coErT e
5082 7 & HA4E Uehion, %A 4% 7= =
? ND : ot detected. oA} 5% B7h AFNAE 2318 dolgeh WAlel ¥

Table 7. Brix, pH, color values of pine mushroom extract depending on extracting temperature

Item . Color value
qurca)- Brix Pl L a b AE

50 1101017 4.42+0.01° 50.2240.73° -1.77+0.08° 11.58+0.18° 1.69+0.03
60 0.93+0.06* 4.50+0.02° 46.58+0.32° -1.44+0.06" 13.480.11° 5.75+0.33°
70 0.73+0.06" 4.630.02° 39.60+0.24° -1.09+0.76° 14.43+0.17° 6.49+0.14°
80 0.67+0.06" 4.67+0.01° 40.4240.18° 2.46+0.19° 18.55+0.23° 13.57+0.80°
90 0.67+0.06° 4.71£0.02° 34324041 3.5620.09° 19.40+0.11* 13.89+0.23°

F-value 12.62" 202.86" 658.19™" 1617277 119022 51136

The value is mean+SD(n=3).
Means with different letters within a column are significantly different from each other at @=0.05 as by Duncan's multiple range test

EE]

¢ p<01, p<.001).
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Table 8. Brix, pH, color values of the granulated pine mushroom(Zricholoma matsutake Sing.) tea made with different

amount of dried powder

Item ] Color value
Adding(%) Brix ot a b AE
1 1.70+0.10° 3.44+0.06 45.89+0.69° -0.52+0.01° 0.17£0.04° 10.22+0.09*
2 1.87+0.06° 3.770.15° 56.47+0.47° -0.61£0.03° 0.26+0.12° 9.37+0.39"
3 1.87+0.06" 3.92+0.02° 49.70+1.89° -0.78+0.01° 0.99+0.08" 9.57+0.33%
4 1.900.00° 4.12+0.02° 49.00+0.28° -0.85+0.01° 1.28+0.02° 9.8240.16®
5 1.97+0.06* 4.12+0.03° 55.83+0.88" -0.86+0.02° 1.310.10° 9.15£0.11°
F-value 725" 237.35™" 62.80"" 20867 13675 8.37"

The value is mean+SD(n=3).

Means with letters within a column are significantly different from each other at ¢=0.05 as by Duncan's multiple range test " p<01,

K

p<.001).

Table 9. Sensory evaluation of pine mushroom granular tea made with different powder contents

Content of dried pine mushroom extract(%o)

Item F-value
1 2 3 4 5

Color 2.330.78° 3,00+1.04™ 3.58+0.79" 5.08+0.67" 3.67+0.78 18417
Odor 1.92:1.00° 3.58+0.51° 425+0.75° 4.58+0.90° 6.17+0.58° 3617
Pine mushroom taste 2.58+0.90° 3.67+0.65° 4.50+0.67° 5.17+1.19° 6.17+0.94° 28.39™
Sweetness taste 4.33+0.89" 5.00+£1.04" 5.00+1.04 5.17+0.94° 4.17£0.94° 257"
After taste 2.83+1.03° 4.25+0.75° 4.92+0.90% 5.00+0.85" 5.9240.67° 21.74™
Overall taste 3.00+1.28° 4.00+0.74° 5.08+0.79" 5.67+0.78° 2.92+1.00° 2324
Overall preference 3.08+1.16° 4.25+0.62° 4.58+0.79° 5.42+0.90° 3.08+1.08° 18.00™"

The value is mean+SD(n=3)

Means with letters within a column are significantly different from each other at #=0.05 as by Duncan's multiple range test (m p<.001)

HoAE 5% H7F AFol 7HE wE 71E=E vElon,
AE 2w el AR Aelp<00)E Ul $o] F2

wo) B} Hjgo] Eold4E AEEsl kolXe Aoz
Wol $olo] o] T wol Y42 AFe] WAl thg A&

T7t ZoHlE Ag ¢ 7 UATE Fol sl tigk FEolA
= &0°] gto] U= F=ol tisiM Hrlsiaith 24 AFE &
A Zl7E AT (p<.001), Fo] & FES] H7} H]
&0] goHd4E Fol g v A =7l AR v
ol @3g 27le Fxd gt FEM= AED g F
oAl 2pol(p<.001)E HEFATE 4% 7t Aol 7HF Tt

e =le Aeg vehton, 5% HUl AFL 23]

@uts g wle Aoz veht, UF B 3 Fo] F
7he @uts 238 AaAvle AR AZE
AtE Ll FE ddt FEoME 5% 7} Ao

‘ 0o e
it
k
feiil

A Vg A e, Fo| & BT A7} v
EolALE S5kg 78 AT Ak Bte] V5%
T 4% H7L AlEe] 5612 7P & 7182 E U
Ehdom, AF 1t wlg- /oA Ael(p<.001)E YERAT
1~4%7M A & gtel] tg 71 557} FuRA T2t 5% F7t AlF
e 88 1% F7F AZET o Be 7ZES Bk
ol vt e Fme Ze Ao
ARl 715w gEoA = 4% A7t Al o] 7P e
AFE veidon, AFE 7 /oA AZel(p<.001)7t AA
th 1~4%78A1 e ANEERl 71357t FolRIth7} 5% 7t Al
L 1% A7t AEF 93 7122 e o2 e 2
B2 YF 723 $o] gt Hate 7|E=E 238 Holx=g
g H7RE Fo
Foz o)

o, o|Ate] AE Ho} 4%9] o] & E
AJ27L N 3% SN 7 53 Al
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E1(50, 60, 70, 80, 0T)R 40| EZHL =7 7125}k
TE 2 78 opxAt TS 27 A3, S0CoA &
& Z0] 23%= &) MY Bgton, £ olu]wAt g
EY S0CM F23 Aol 4 ofn|ieaAl 2 uhd bho)
2] olu:Atell A Y53 B ek vehlo] s0Te] &
257t dFH B, AAAGQ) HollA Fo] AYA Az F
22 21084 HAgsittn Ao

EY, FolHA &0 & 259 FuE 50TA &
E% Fo| FZo] 11022 714 ¥ Jehyt) pHE 3
2 22t 2RSS 24 Uehdon, g 2% 25}
EHRSFE gt s, Aass
AFE F7Bke s vehin. e et
=8} 7R 2 w9 R-9Ju| 3 2fo] 2 ERY 0 H (p<.001),
F2 257t oS E T8I 50TAA 3&3 o)
£ B2 A2 B2 Arle gelsle] A% Fo]
HAe] 9%, pH, A% 2% A3, 3R $o] & B

o o

TF FoRE BFE EUT HEE 2% H/F) 56472
78 E9ke, o1 thgo) 5% > 3% > 4% > 1% £o. 2 e
S0 ANEE Fo] 35 o] Hrlgo] Hold4E ()
9] A=t FolA Hanr) Zlslgen, wg Fass
ol F2 £ Hrlgo] HoldSE ol AES U
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Fol P2} 7155 2NN 71 53 AFo w2 Bk
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