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Studies on the Extraction Method and Polysaccharide of Tricholoma
matsutake using the Supersonic wave and Microwave

Seung Hyun Yu, Myong Soo Chong, Hae Ja Kim, Ki Nam Lee*

Department of Preventive Medicine, College of Oriental Medicine, Wonkwang University

In order to optimize the extract condition and improve physiological activity of the extract form Tricholoma
matsutake, experiments related to extraction methods, totale yield, content of total soluble polysaccharide, SOD-like
activity, total polyphenol amount, and volatile flavor compound and the others were carried out, results were obtained
as following: Compare with traditional hydrothermal extraction method (Hot water extraction : HWEW), it illustrates that
the low temperature extraction method which combines a supersonic waves and microwave (Supersonic microwave
extraction : SMEW) causes of increasing the total yield, total soluble polysaccharide. As to the anti-oxident effect,
SMEW method leds to increasing of the SOD-like activity, total polyphenol amount as well. Also, cytotoxic effect and
growth inhibitory effect against cancer cell line are much higher in SMEW method than HWEW method, especially
SMEWS5 extracts treated by supersonic 15 min. and microwave 120W, 3 min. and 2 times. The main volatile flavor
compound and infinitesimal volatile flavor compound both increase significantly by SMEW method. It is concluded the
main components of the volatile flavor compounds extracted from Tricholoma matsutake are 1-octen-3-0I, Methyl
cinnamate, 2-octeno1 et al. alcohol typies. Consequently, SMEW5 method is considered as the most effective one for
anti-oxidant and is prior to any other methods. And the optimun conditions of this method are : supersonic waves
(supersonic, 25KHz, 50W) 15 minutes, microwave spectroscopy (microwave, 2,450MHz, 120W) 3 minutes, and every
treatment is performed once followed twice repeats.
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Fig. 1. Extraction Method of the Tricholoma matsutake
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Fig. 2. Extraction of the Crude Polysaccharide from the Extract of
the Tricholoma matsutake
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Table 1. Extraction Yield and Total Soluble Polysaccharide of
Tricholoma matsutake

Extraction Yield Total Soluble

Sampe (Wiw%)" Polysaccharide(w/w%)?
HWEW? 270 + 0.021"%% 183 £ 0.02°
SMEW1? 264 + 0.01° 117 + 0.05°
SMEW2® 357 + 0.07° 174 £ 0.10°
SMEW3? 376 + 0.05° 180 % 0.05°
SMEW4” 413 £ 0.08° 2.16 £ 007°
SMEWS5? 424 + 003° 227 + 0.02°
SMEW6” 533 + 0.28° 223 + 0.02°

1) g Soluble solid/100g dry matter, 2) g Soluble crude polysaccharide/100g dry matter,
3) Hot water extraction method 1.5hrs, 4) Supersonic 15min and microwave 60W 3min x
1times, 5) Supersonic 15min and microwave 60W 3min x 2times, 6) Supersonic 15min
and microwave 60W 3min x 3times, 7) Supersonic 15min and microwave 120W 3min x
ftimes, 8) Supersonic 15min and microwave 120W 3min x 2times, 9) Supersonic 15min
and microwave 120W 3min x 3times, 10) All data were represented as mean SEM of
three independent experiments.,, * :a~d Different superscripts in the table indicate
significant difference at the p<0.05 level by Duncan's multiple range test.
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Table 2. SOD-like Activity of Extracts from HWEW and SMEW1~6

Sample Conc(mg/ml) SOD-like Activity(%)
HWEW 1 1159 + 0.07"
SMEW1 1 1570 + 0.17°
SMEW? 1 16.02 + 0.18%
SMEW3 1 16.33 + 0.09°
SMEW4 1 17.66 + 053°
SMEW5 1 19.86 + 0.56°
SMEW6 1 1920 + 0.32°

1) All data were represented as mean SEM of three independent experiments. * :a™f
Different superscripts in the table indicate significant difference at the p<0.05 level by
Duncan’'s multiple range test.
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Table 3. Total Polyphenol Amounts in HWEW and SMEW1~6

Sample Conc(mg/ml) Total polyphenol(mg%)
HWEW 1 486.33 + 4.16™%
SMEW1 1 48867 + 5.86°
SMEW?2 1 479.00 + 656
SMEW3 1 562.00 + 10.54°
SMEW4 1 596.67 + 4.73%
SMEWS5 1 607.33 + 21.55°
SMEW6 1 582.67 + 9.02°

1) All data were represented as mean SEM of three independent experiments. * :a™d
Different superscripts in the table indicate significant difference at the p<0.05 level by
Duncan’'s multiple range test.
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Table 4. Volatile Flavor Compounds Identified in HWEW, SMEW1~6
Compounds(%) HWEW SMEW1 SMEW2 SMEW3 SMEW4 SMEW5 SMEW6

1-octen-3-ol 6057 60.72 6124 6322 6214 6872 64.16
Methyl cinnamate 23.65 2347 2295 2097 2124 1521 20.21
2-octenol 852 882 880 872 915 824 872
Octyl alcohol 423  4.11 413 421 384 325 361
Benzen 0.12 - 0.21 - 0.24 - 0.22
Propyleneglycol - 0.21 0.22 0.23 0.31 042 0.24
Ethyleneglycol - - 0.14 0.15 0.15 0.24 0.14
Linalool Oxide 024 022 0.21 023 022 026
1-oxten-3-one  0.14 015 012 013 014 014 012
3-octanot 0.10 0.1 0.11 017 015 019 0.12
2-propanol 043 041 045 043 042 043
n-hexanal 014 015 017 014 018 014  0.15
3-octanone 022 023 024 02 025 0283 024
Methyl hexanote 0.17 014 012 015 011 017  0.14
the others 147 126 1.55 1.03 144 241 1.24
Total 100 100 100 100 100 100 100
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o) 2} A 2 (Macrophage) & Z5oll4] A= o] addr=
WEe] dFQ HAAR(@T) FU2, ZHYelE A E
2 EA8H, 348 fA Al g Borlss ste AL
2 294 Ak 293 e Teeldd A4SE
Lymphokinedl] &3] 43} ¢ Superoxide(O 2'), Hydrogen
peroxide(H,0) 59 W-4ta F712 4o} NOSH 2 whgd
& FUEAS AA3Y olE4dS F#A7]12  Interlukin,

Tumor necrosis fater 9] Cytoking A4tsle] F M E ol o
3 AZEAS Yehe Aoz A g

NOT Free radical 9 3=z Aol 93 NO, N.Os,
Nitrite(NO7) 5] Nitrogen oxideZ H3#ch 181 NOE Ul
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Table 59} 2T}, Table 5°ﬂ Yeld vhel Zo] NO A4 5ol
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A& Holi glo] AAES] AF7]5 ol xS 5
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Table 5. Response Relationship for HWEW, SMEW1~6 on the Nitric
Oxide Formation in Raw264.7 Cell Line

Sample conc(ug/ml) Nitric Oxide(uM)
HWEW 100 2146 + 075"
SMEW1 100 2318 + 0.48°
SMEW?2 100 2384 + 0.34°
SMEW3 100 2723 + (0.88°
SMEW4 100 28.06 + 0.57°
SMEWS5 100 3220 + 0.31°
SMEW6 100 2991 + 059°

1) Al data were represented as mean SEM of three independent experiments.x
:a”eDifferent superscripts in the table indicate significant difference at the p<0.05 level
by Duncan’s multiple range test.
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Table 6. MTT Assay of the Extract for HWEW, SMEW1~6 against
HT1080 Cell Line and IC50 Value

Growth Inhibiton rate(%)

Sample (conc 1 mg/m) IC50(ug/mL)

HWEW 50.76+ 1.38"% 42949 + 138"
SMEW1 5421+ 1.01° 425.18 + 1.01°
SMEW2 54,61+ 0.90" 41223 £ 0.90°
SMEW3 57.35% 1.43° 409.64 + 143
SMEW4 57.83+ 1.44° 38887 * 1.44°
SMEWS5 64.84+ 045 31062 * 0.45°
SMEW6 60.84+ 2,01° 33195 + 201¢

1) Al data were represented as mean SEM of three independent experiments. *
:a”eDifferent superscripts in the table indicate significant difference at the p<0.05 level
by Duncan’s multiple range test.
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