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The change in C; and C, volatile compounds according to the
drying conditions of Pleurotus citrinopileauts and P djamor

Minji Oh, Minseek Kim, Ji-Hoon Im, and Youn-Lee Oh*

Mushroom Research Division, National Institute of Horticultural & Herbal Science, RDA Chungcheongbuk do, Eumseong gun, 27709, Korea

ABSTRACT: Mushrooms have a unique taste and aroma, so in the processing of mushroom products with other ingredients, a
separate pre-processing step is often taken to eliminate the mushroom aroma. In this study, we analyzed the changes in the
concentration of volatile compounds according to drying conditions to promote the activation of processing using the fruiting
bodies of yellow oyster mushrooms(Pleurotus citrinopileatus) and pink oyster mushrooms(R djamor). The caps and stipes of yellow
oyster and pink oyster mushrooms were separated and freeze-dried at -70°C for 120 hours. Subsequently, they were hot air-dried
at temperatures of 40, 50, 60, and 70°C for 24, 24, 16, and 12 hours, respectively. The dried samples were pulverized and
quantitatively analyzed by SPME-GC-MS. In the case of yellow oyster mushrooms, the concentration of t-2-nonenal in caps and
stipes during freeze-drying was 164.43 ng/g d.w. and 174.80 pg/g d.w., respectively, whereas during hot air-drying, it significantly
decreased to 0.35~3.41 ng/g d.w. and 0.98~59.88 pg/g d.w. In a similar manner, for pink oyster mushrooms, the concentration
of 1-octen-3-ol during freeze-drying in caps and stipes was 31.05 pg/g d.w. and 176.17 pg/g d.w., respectively, whereas during
hot air-drying, it significantly decreased to 1.59~9.66 pg/g d.w. and 1.96~15.77 ng/g d.w. Furthermore, most volatile compounds
showed a tendency to decrease in concentration as the temperature during hot air-drying increased.
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fiber(Carboxen/polydimethylsiloxane (PDMS), PDMS,
and Polyacrylate)i= Supelco Inc.(Bellefonte, PA, USA)°]
2] 43I 3L, Pentanal, hexanal, heptanal, 3-octanone, 1-
octen-3-one, 3-octanol, 2-octen-1-ol, 1-decanol®} benzyl
alcohol> Tokyo Chemical Industry Co., LTDo|A ¢
St Th.  E3h,  2,.3-butanedione, 2-pentylfuran, t-2-
hexenal, octanal, t-2-heptenal, t-2-octenal, 1-octen-3-ol,
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£ Yol F polytetrafluoroethylene(PTFE) silicon septum=}
FAog gt oF 3% 7 7PHA 41elF FH hot
plate(laboratory stirrer/hot plate PC-620, Corning Inc., NY,
USA)ll A= vial puck(SPME sampling stand, Supelco Inc.)
© 7 ZA] 271t} SPME B2 vial®] headspace (HS) -
of AajF F F 8-S F=IT}. Infrared thermometer
(model 35629-20, Oakton Instruments, Vernon Hills, IL,
USA)7} hot plate®l] 1= vial puck®] A/ 552 255 =
437] S8 AMg-=H, HS-SPME M5 242 tha3 2
t} : fiber typeS Carboxen/PDMS; 15% 7+ HE e
(equilibrium) 4] % 103 7F &-2F; sampling =% 100°C

Gas chromatography

HS-SPME-GC-MS #4122 HAlol Q= fT s &
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Table 1. The conditions of freeze-and hot air-drying

Freeze-drying Hot air-drying

temperature(°C) -70 40 50 60 70
drying time(hours) 240 24 24 16 12
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Table 2. The concentration of volatile compounds of KMCCO0422(Pleurotus citrinopileatus)’s cap according to different drying

conditions

(Unit : pug/g d.w.)

Volatile compound Freeze-drying

Hot air-drying at 40°C Hot air-drying at 50°C Hot air-drying at 60°C Hot air-drying at 70°C

3-octanone 1.95° 1.51°
octanal 0.81° 013
1-octen-3-one 5.82° 5.93"
3-octanol 0.06™ 0.14"
t-2-octenal 45.61° 341°
1-octen-3-ol 7.43° 15.80°
2-ethyl-1-hexanol 0.00° 0.15°
1-octanol 0.20° 0.16"
t,t-2,4-octandienal 0.68° 0.09"
2-octen-1-ol 0.00° 1.81°
t-2-nonenal 164.43° 18.58"

101%™ 0.38™ 0.07°
0.21° 0.20° 0.18"
2.46° 0.88™ 0.14°
0.08" 0.04™ 0.01°
2.09° 118" 0.35°
8.12° 2.21° 0.54°
0.14° 0.14° 0.14°
0.15" 0.12° 0.11°
0.07° 0.04° 0.01°
0.67° 0.25° 0.04°
11.09° 419° 0.41°

* The time for drying was sequentially 120, 24, 24, 16 and 12 hours from freeze-drying to hot air-drying at 70°C
** Statistics were analyzed at the 5% level of significance by ANOVA and the Duncan’s multiple range test method (n=3), and different letters

indicate significant differences at p<0.05.
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Fig. 1. The graph of concentrations of t-2-octenal and t-2-
nonenal in KMCC0422(Pleurotus citrinopileatus)’s  cap
according to different drying conditions.

* The concentration of t-2-nonenal in freeze-dried sample at
-70°C was 164.4 ug/g d.w.

A, 2hs 4 9 302 Wl 25 t-2-octenal
l-octen-3-01¢] =7} 7P = E}(Table 3). ==l
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Fig. 2. The graph of concentrations of 1-octen-3-ol and t-2-
octenal in KMCC1364(Pleurotus djamor)’s cap according to
different drying conditions.
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;qf?}}” uLi?:!-% gelstith(Fig. 3). 27K &4 2+ 4

}f L7t o E TR fFoFeE ¢ 7

_,_o]»— AL golstint. £33 -Ele] KMCC13649] 735,

Table 3. The concentration of volatiles of KMCC1364(Pleurotus djamor)’s cap according to different drying conditions

(Unit : pg/g d.w.)

Volatiles Freeze-drying Hot air-drying at 40°C Hot air-drying at 50°C Hot air-drying at 60°C Hot air-drying at 70°C
3-octanone 0.10° 0.17° 0.04° 0.02° 0.04°
octanal 1.17° 0.22° 0.17° 0.19" 0.20°
1-octen-3-one 0.65° 0.37° 0.17° 0.13¢ 0.14°
3-octanol 0.00° 0.00" 0.00" 0.00° 0.00°
t-2-octenal 2.46" 1.69" 0.93° 0.72% 0.45
1-octen-3-ol 31.05° 9.66" 1.59° 1.73¢ 1.87°
2-ethyl-1-hexanol 0.18" 0.23" 0.15° 021" 0.20™
1-octanol 0.42° 0.14° 0.10° 0.10° 0.11°
t,t-2,4-octandienal 0.06" 0.01° 0.01° 0.02° 0.02°
2-octen-1-ol 0.00" 0.00" 0.08° 0.03" 0.08"
t-2-nonenal 116" 0.37° 0.29° 0.29" 0.29"

* The time for drying was sequentially 120, 24, 24, 16 and 12 hours from freeze-drying to hot air-drying at 70°C
** Statistics were analyzed at the 5% level of significance by ANOVA and the Duncan’s multiple range test method (n=3), and different letters

indicate significant differences at p<0.05.
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Table 4. The concentration of volatile compounds of KMCC0422(Pleurotus citrinopileatus)s stipe according to different drying

conditions

(Unit : pg/g d.w.)

Volatiles Freeze-drying Hot air-drying at 40°C Hot air-drying at 50°C Hot air-drying at 60°C Hot air-drying at 70°C
3-octanone 0.30™ 1.70° 0.49° 0.59" 0.04°
octanal 0.49° 0.22° 0.22° 0.23° 0.17°
1-octen-3-one 162" 5.36° 0.78° 2.17° 0.06"
3-octanol 0.03° 0.11° 0.03" 0.04° 0.01°
t-2-octenal 49.03° 10.60° 2.20° 4.96% 0.29"
1-octen-3-ol 3.77° 26.41° 7.37° 17.30° 0.13°
2-ethyl-1-hexanol 0.00° 0.16° 0.17" 0.14® 0.16°
1-octanol 0.17° 0.18° 0.14° 0.17" 0.10°
t,t-2,4-octandienal 0.72° 0.23° 0.07* 0.12° 0.01°
2-octen-1-ol 0.00° 2.89° 0.71° 1.86° 0.01°
t-2-nonenal 174.80° 59.88" 21.64° 32.95° 0.98"

* The time for drying was sequentially 120, 24, 24, 16 and 12 hours from freeze-drying to hot air-drying at 70°C
** Statistics were analyzed at the 5% level of significance by ANOVA and the Duncan’s multiple range test method (n=3), and different letters

indicate significant differences at p<0.05.
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Fig. 3. The graph of concentrations of t-2-octenal and t-2-
nonenal in KMCC0422(Pleurotus citrinopileatus)’s  stipe
according to different drying conditions.

* The concentrations of t-2-nonenal in freeze-dried at -70°C
and hot air-dried at 40°C samples were 174.80, and 59.88 g/
g d.w.,, respectively.
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Table 5. The concentration of volatiles of KMCC1364(Pleurotus djamor)’s stipe according to different drying conditions

(Unit : pg/g d.w.)

Volatiles Freeze-drying ~ Hot air-drying at 40°C Hot air-drying at 50°C Hot air-drying at 60°C Hot air-drying at 70°C
3-octanone 0.16° 0.08" 0.05™ 0.08" 0.01°
octanal 2.12° 0.26" 0.16" 0.21° 0.17°
1-octen-3-one 1.59° 0.37° 0.20 0.23" 0.10°
3-octanol 0.00° 0.00" 0.00” 0.00" 0.00°
t-2-octenal 4.10° 121° 0.72° 0.85™ 0.39°
1-octen-3-ol 176.17° 15.77° 5.83° 7.64° 1.96°
2-ethyl-1-hexanol 0.16° 0.25' 027 0.18" 0.19°
1-octanol 0.69° 0.13° 0.13° 0.12° 0.09”
t,t-2,4-octandienal 0.11° 0.00" 0.00° 0.03" 0.02°
2-octen-1-ol 1.06" 0.40° 0.33° 0.19° 0.16"
t-2-nonenal 0.50" 0.25° 0.27° 0.29" 0.22°

* The time for drying was sequentially 120, 24, 24, 16 and 12 hours from freeze-drying to hot air-drying at 70°C
** Statistics were analyzed at the 5% level of significance by ANOVA and the Duncan’s multiple range test method (n=3), and different letters

indicate significant differences at p<0.05.
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Fig. 4. The graph of concentrations of 1-octen-3-ol and t-2-
octenal in KMCC1364(Pleurotus djamor)’s stipe according to
different drying conditions.
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