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Characteristics of Quality and Volatile Flavor Compounds in
Raw and Frozen Pine-mushroom (Tricholoma matsutake)

Kyung-Hyung Ku*, Myung-Hee Cho and Wan-Soo Park

Korea Food Research Institute

Raw pine-mushrooms (Tricholoma matsutake Sing.) of four grades and those frozen were analyzed for proximate
composition, smell pattern, volatile flavor compounds, and sensory evaluation. Proximate compositions of raw pine-
mushrooms (A-C, regular grade) were 89.48-~90.77% moisture, 6.81% ash excluding D (below regular grade)
sample, 2.24~2.52% crude lipid, and 16.19~20.01% crude protein. Proximate compositions of frozen pine-
mushrooms preserved for 6 months at =20 and —70°C showed no difference compared with raw pine-mushrooms.
Results of smell pattern and multidimensional analysis revealed raw pine-mushrooms showed no differences among
samples, but frozen pine-mushrooms differed significantly depending on the grade. Volatile flavor compounds of
pine-mushrooms were analyzed using a purge and trap method with GC/MSD. Twenty-nine volatile compounds
were identified, among which alcohols such as 1-octen-3-ol, 2-octen-1-ol, 3-methyl-butanol, and n-octanol were
commonly found in all pine-mushroom samples. In sensory attributes, raw pine-mushrooms were not significantly
different at 5% level, and sample D of frozen pine-mushrooms scored lower than samples A~C.
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Table 1. Effect of frozen and grade on the proximate composition of pine-mushroom

Proximate composition (dry basis, %)”

Sample Grade?

Moisture® Ash Protein Fat
A 89.57 +0.01™ 6.81£0.1¢° 16.32£0.01° 2.48+0.28"
Raw pine-mushroom B 90.01 £0.17 6.81+0.16° 16.19£0.24° 2421+0.15*
C 89.48 +0.30® 6.18£0.16™ 20.01£0.88° 2.24+0.07°
D 90.77 £0.02* 9.10+0.01* 1846+ 0.46° 2.52+0.60*
A 90.83 £0.06* 7.6310.01* 18.80+2.02° 2.13+0.05%
Frozen pine-mushroom I B 89.86£0.18° - 6.71+0.04® 17.51£0.48* 2.53+0.14°
(6 month storage at —20°C) C 90.13£0.07° 6.38+0.04° 19.06 +£0.19* 2.07+0.02%
D 91.26 £0.29* 6.06+0.04> 16.70 £0.48* 3.20+0.01*
A 91.14£0.12¢ 7.56 £0.02° 17.96+0.11° 3.10+0.01*
Frozen pine-mushroom IT B 90.48 £0.13 5.56+0.01% 15.89£0.22° 3.87+0.22*
(6 month storage at —70°C) C 91.16£0.05* 6.33+£0.03 20.36 £0.42° 2.79+0.01%
D 80.73+0.63° 497x0.01° 16.11+0.11° 221%£0.11°

DA; first grade, B: second grade, C: third grade, D: under the regular grade.

PData were presented as means & standard deviation.
YWet basis.
“Means with the same letters are not significantly different(p<0.05).
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Fig. 1. Multidimensional analysis on data sets on normalized
patterns and mean smell intensity for various grade pine-
mushrooms.

A first grade, B: second grade, C: third grade, D: under the regular
grade.
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Table 2. Quality factor among data sets of normalized patterns
and mean smell intensity of pine-mushroom

Sample Dataset Dataset Quality factor

B? 1.482
o 0.271
0.578
0911
1.821
0.609

0.269
1.183
0.142
1.442
0.461
1.371

3.276
1.509
0.496
1.255
2,717
0.995

: second grade, ¥C: third grade, “D: under the

>

2

Raw pine-mushroom

Frozen pine-mushroom I
(6 month storage at —20°C)

Frozen pine-mushroom II
(6 month storage at —70°C)
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YA: first grade, B
regular grade.
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Fig. 2. Total ion chromatogram of pine-mushroom (Zricholoma
matsutake) by GC/MSD.
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Table 3. Volatile flavor compounds indentified in pine-mushroom according to grade (Unit: Peak area %)
N Sample grade

” Compounds A B? ¥ D Frozen® Imported®
1 Pentane - - - 0526 0.400 0232
2 Acetaldehyde - - - 0.373 0.404 -

3 Isobutylaldehyde 1.412 0.524 14.764 4.600 3971 2372
4 3-methyl-butanal 14.121 3.584 11.216 8.745 12.211 6.649
5 Pentanal - 0.376 - 0.891 1.013 0.722
6 Butane 0.078 - - 0.856 - -

7 N-hexanal 0.704 3215 1.491 0.034 7726 5219
8 Heptanal 0.053 0.162 0.129 0.063 - 0.026
9 2-penyl-furan 0.021 - - 0.185 0.121 0.074
10 Trans-2-hexanal - - - 0.052 0.044 0.023
11 3-methy!-1-butanol 3.244 0.067 3.490 2.751 3.251 0.855
12 3-octanone 2.566 5.635 3.865 17.044 2.429 2.847
13 1-pentanol 0.333 - - 0.736 0.565 0.645
14 n-octanal - - - 0.286 0.080 0.140
15 1-octen-3-one 0.494 5.619 1.004 3.908 1.042 1.584
16 2-heptenal 0.036 0.105 - 0.442 0.274 0.209
17 Butyl-oxirane 0212 - - 0.057 - -
18 1-methyl-cyclopentanol 0.693 0.350 0.719 4.343 - -
19 2-ethylamylcarbinol - - - - 0.069 -
20 1-hexanol 0471 1.311 1.050 4.343 2215 2.538
21 Ethylamylcarbinol 1.154 4.576 3.407 11.305 8.535 20.000
22 2-octenal 0.784 1.322 0.357 4.175 2.967 3522
23 1-octen-3-ol 63.747 59.903 48.030 18.889 46.426 46.894
24 Benzaldehyde 0417 0.043 - 1.796 2.032 1.472
25 a-terpinolene 0.110 1.648 6.976 0.143 0.968 0.195
26 n-octanol 4.657 4.280 1.834 6.940 1.621 1.903
27 n-undodecanone - - - 0.061 - 0.182
28 2-octen-1-ol 4414 5.299 1.312 5.949 1.572 1.685
29 Methyl cinnamate 0.279 1.976 - 0.505 - -

VA: first grade, ?B: second grade, ¥C: third grade, “D: under the regular grade, Frozen: Korea goods on the domestic market, “Imported: Chinese
g g g g g
goods on the domestic market.

Table 4. Sensory evaluation of pine-mushroom according to grade

Sensory attribute®

Sample Grade”
Odor Flavor intensity Total accept.
A 2.3610.20° 5.55+£0.21° 6.00+0.13*
Raw pine-mushroom B 309019 591 +£0.10* 591+0.32*
C 3.27£0.54 5.9110.35* 59110.54"
D 3.00+0.32* 6.73+0.20° 5.63+0.35
A 3.25+0.35° 5.80£0.99* 5.45+0.64*
Frozen pine-mushroom I B 3.70+0.28° 6.20£0.14* 5.30+0.14¢
(6 month storage at ~20°C) C 3.50+0.42° 6.55+£0.78" 520+0.14*
D 445+0.35° 5.95+0.78 4.10+0.28°
A 3.05+£0.64° 5.50+0.01* 5.95+0.35°
Frozen pine-mushroom II B 3.90x0.71° 6.15+0.49* 5102042
(6 month storage at -70 C) C 345+021° 6.15+0.45 5.25+0.07*
D 430+0.14° 6.00£0.85* 4.80+£0.99°

DA: first grade, B: second grade, C: third grade, D: under the regular grade,
PData were presented as means + standard deviation.
Means with the same letters are not significantly different(p<0.05).
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