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The effect of ozone exposure (concentration: 0, 0.03, 0.1 and 0.3 ppm) during cultivation
of Nameko mushroom (Pholiota nameko) was investigated on the weight and chemical
composition (water, protein, lipid, carbohydrate and ash as major constituents ; Ca, Fe, Na,
K and Zn as minerals; and thiamin, riboflavin and ascorbic acid as vitamins) on the dry
matter basis of fruil bodies i.c., pileus, stipe and whole. As to the ozone treatment, a
significant increase was observed in the water, lipid, carbohydrate, thiamin and ascorbic
acid contents in pileus, in the water, ascorbic acid contents in stipe and in the water, lipid
and ascorbic acid contents in whole. On the other hand, a significant decrease was observed
in weight and prolein, ash, Fe, Na, K and Zn contents in pileus, in weight and ash, K and Zn
contents in stipe and in weight and ash, Na, K and Zn contents in whole. The pileus, as
compared with the stipe, had higher amounts of major constituents except carbohydrate and
also higher Fe, Na, Zn, thiamin and riboflavin contents on 0 ppm ozone culture (control).

(Received Jan. 29, 1992)
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Table 1 Culture medium” for Nameko
mushroom

Composition of medium

Saw dust*” 1.0~1.11
Rice bran 3bg
Corn bran 8g
Water content 65~68 %

* 530~550 g Fresh weight/800 ml bottle

** Mixture of Buna (Fagus crenata) with
about 3% of Kaki (Dispyros kaki var.
domestica)
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Table 2 Environmental conditions for preparative cultures of
Nameko mushroom for ozone exposure

Fruit body* Fruit body
Spawn run induction growing
Temperature (°C) 13~15 13~15
Relative humidity (%) NC ca 90 ca 90
Culture period (day) 10~12 8~10
Air change (min/h) NC NC

* The culture surface was sprayed by tap water and then irradiated by a

plant growing lamp.
NC : Not controlled

Table 3 Environmental conditions during fruit body development of

Nameko mushroom

Controlled range of conc.

0, treatment”® - Temp. Relative
(ppm) Oy (ppm) CO, (ppm) °C) humidity (%)
0 0 392~484 14.5~15.5 90~98
0.03 0. 026~0. 036 398~538 14.5~15.5 89~97
0.1 0. 089~0. 091 388~462 14.5~15.5 88~93
0.3 0.29 ~0.31 374~424 14.5~16.0 87~97

* Concentration of ozone

The wind velosity was 10~20 cm/sec and the illumination at top of culture bottles

was 7~40 Ix.
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Table 4 Weight, water, protein, lipid, car-
bohydrate and ash contents of fruit
bodies in Nameko mushroom

O3 conc. (ppm)

0 0.03 0.1 0.3 LSD*

Weight (g/bottle)

Pileus 84.64 80.21 80.16 73.66 1.60

Stipe 64.09 51.49 44.15 43.97 0.47

Whole 148.73 131.69 124.31 117.63 1.78
Water (%)

Pileus 86.06 86.15 88.87 89.06 0.04

Stipe 85.92 84.81 87.31 87.55 0.09

Whole 86.00 85.62 88.32 89.38 0.03
Protein*”

Pileus 20.16  19.35 18.15 18.26 0.17

Stipe 11.43 1244 11.43 16.14 0.04

Whole 16.38 16.50 15.56 17.40 0.11
Lipid**

Pileus 1.87 2.24 2.43 2.74 0.14

Stipe .63 197 .58  1.93 0.05

Whole 1.77 2.13 2.10 2.41 0.10
Carbohydrate**

Pileus 71.23 71.84 73.04 72.62 0.16

Stipe 81.05 80.07 81.63 76.62 0.06

Whole 75.49  75.24 76.35 74.23 0.11
Ash*”

Pileus 6. 74 6.57 6.38 6.39 0.06

Stipe 5. 89 5.93 5. 36 5.31 0.04

Whole 6.37 6.14 599 595 0.03

* Least significant difference at the 5% level
"* Percent on dry basis
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Table 5 Calcium, iron, sodium, potassium Table 6 Thiamin, riboflavin and ascorbic
and zinc contents of fruit bodies in acid contents of fruit bodies in
Nameko mushroom Nameko mushroom
O; conc. (ppm) Oy conc. (ppm)
0 0.03 0.1 0.3 LSD* 0 0.03 0.1 0.3 LSD*
Ca™" Thiamin™”*
Pileus 48.8 48.3 44.0 19.3 0.22 Pileus 1.79 2.02 2.88 2.10  0.12
Stipe 60. 4 55.3 41.0 3.5 0.78 Stipe 1.35 0.99 1.42 .04 0.11
Whole 53.8 51.2 42.8 50. 0 0.28 Whole 1. 60 1. 59 2.32 1.67 0.07
Fe** Riboflavin™*
Pileus 12.3 11.0 11.8 11.2 0. 23 Pileus 1.22 1. 01 1.26 1.27 0.04
Stipe 8.0 7.8 7.1 7.8 0.23 Stipe 0.92 0. 86 0.79 1.04  0.02
Whole 10.4 9.7 10. 2 9.8 0.23 Whole 1.09 0.95 1. 08 1.18  0.02
Na*” Ascorbic acid™”
Pileus 26.5 15.6 12.0 8.7 0. 38 Pileus 66.50 91.00 78.10 78.90 0.17
Stipe 15.7 19.4 20. 8 16.3 1. 07 Stipe 50.20 50.60 52.40 52.40 0.16
Whole 21.8 17.2 15.4 11.8 0.24 Whole 59.44 74.31 68.19 68.19 0.15
K* * Least significant difference at the 5% level

Pileus 3490 3130 3210 3170 40. 08
Stipe 3160 2870 2260 2700 10. 63
Whole 3350 3020 2840 2980 24.95

7t
Pileus 6.24 5.99 5. 84 5.84  0.04
Stipe 3.76 3.55 3,55 3.83 0.02
Whole 5.17 4,98 4.96 4.91  0.02

* Least significant difference at the 5% level
*mg % on dry basis

*
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[FI53HT U 7o BRX 0D 2 FKAR DB R Y % flbd + £ 2
DIEFDY L KT 2 &, Ca, BLU Fe ZRIN
AT A BRUNES DR X0 RI# I 25~29%,
BFER1T~25% -7, Na B8LU K FREMITHE
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0, REE & DRNIC 5% LI T OERRTHOMBMZR L 12
boL LT, &TCRRATRE, ¥ v ov0HE, K, Na b
LU Zn, HWTRTE, RK S LTRSS, BTFHEE
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BIMAd Sk b o, 0 MEGICKTT 27Ky, Tl
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Table 7 Correlation coefficients among O; concentration, weight and

Proximate composition

Weight Water Protein Lipid h?/?il;gct,e Ash
O, conen. —0.944*" 0. 820" —0. 745" 0.910"* 0.628 —={.738"
Weight —~0.735" 0.768" =0.947** —0.650 0.791"
Water —0.940"* 0.862** 0.918** —-0.910*"
Protein -0.912*" -0.983"" 0.989**
Lipid 0.822" —0.909*"
Carbohydrate —0.974*"
Ash
Ca
Fe
Na
K
Zn
Thiamin
Riboflavin

* Significant at the 5% level,

** Significant at the 1% level
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£ ¥

F A A BIITBT 5 0; I GIRXE XU 0y MR
X :0.03ppm X, 0.1ppm X, 0.3ppm X) D L&
AL FRSY D S MRET L 72

NEE, Ak, V.B, 8&LU V.C, MTHKDB&
U V.C BTEARTEKS, KEEBLUY V.CTH-
7o Oy SERIC K DEEICMAD LN, KRTRTE
g 2B, K4y, Fe, Na, K BLU Zn, T
H, K5, KB8LU Zn, 2THETRER, K9,
Na, K BLU Zn TH - 1:.

O; WK & ORNCHESLEOHBERLAZbD &
LT, ®RTEAKDBLCIRE, WTEKD, 20K
BLU V.C FHEEATRKDENEEBLY V.B, ThH
sfe. Oy RERIE & ORI AOHEMAFR LD
DELT, TIREE, & v ~2H, K5y, Na BLU
Zn, WTIRTER, RKCWE KK, LTFEETIR
T, k%), Na 8L Zn Th - 1:.

WL GHEX) OEcBWT, + 4 2 DRI
W LT, RIKIELUN O F T D—kE%SY, Fe,
Na, K, Zn, V.B,, V.B, 5LU V.C 2L EHEL T
Wi,

il ¥
HEMBE L r 2 20 BEAEY LTV IV
R F il fbrk (B UF S AR BE= U 1101) wexfL

TEHOEELL ET.
AR EE LD BIcHlcD, BEHLVITHEHENEFL

O, BFRIC L O AL 72k, &TEKS), oM BRSO AT S AR O S
contents of chemical components in pileus of Nameko mushroom
Mineral Vitamin

Ca Fe Na K Zn Thaiamin Riboflavin As;giz;ibic
0.173 —0. 442 —-0. 790" —0.477 —0:713" 0.177 0.510 0. 099
—0.166 0.697 0.893"" 0.712" 0. 808" —(.183 —0.230 - 0. 406
-0. 410 —0.182 —-0. 818" —0. 448 —0.849** 0. 686 0. 687 0.010
0.491 0. 429 0.939** 0. 703 0.973** -0.766" —0.409 —0.330
—0.102 —0.629 -0.966"" —0.762" —0.923"" 0.454 0.307 0.413
—0.635 —0. 329 —0.878** —0. 647 —0.945** 0. 858** 0.418 0.287
—0. 468 0.491 0.952*" 0.743* 0.985"" —0. 732" -0. 338 -{. 387
—0.217 0. 254 0.178 0.425 —0.928"" —0. 224 —0. 048

0. 698 0.905"" 0. 602 —0.003 0.521 ~(.895""
. 0.873*" 0.982"" —0. 567 —0.162 —0.569

0. 839" —0.416 0.330 —0.895*"
—0.703 —0. 207 —0.526
0. 339 0.170

—0.705
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Table 8 Correlation coefficients among Oj concentration, weight and

Proximate composition

Weight Water Protein Lipid h():léél;‘g?e Ash
O3 conen. -0.718" 0.17517 0.914*" 0.397 -0.859"" -0. 749"
Weight —0.588 —0.507 -0.273 0.413 0.996""
Water 0. 444 -0.303 ~(). 349 =0.575
Protein 0. 682 ~0.993"" —0. 562
Lipid —0.731" —0. 334
Carbohydrate 0.473
Ash
Ca
Fe
Na
K
Zn
Thiamin
Riboflavin

" Significant at the 5% level, ** Significant at the 1% level

Table 9 Correlation coeflicients among Oy concentration, weight and

Proximate composition

Weight Water Protein Lipid hgr%?gct)e Ash
O; conen. —0. 826" 0.902"" 0.632 0.877"" —0.642 —-0.766"
Weight —0.807" —0.259 —-0.942"" 0.295 0. 987"
Water 0. 263 0.727" —0. 269 —0. 808"
Protein 0.531 —0.998"" -0.117
Lipid —0.570 —0.881""
Carbohydrate 0. 150
Ash
Ca
Fe
Na
K
Zn
Thiamin
Riboflavin

* Significant at the 5% level, ** Significant at the 1% level
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contents of chemical components in stipes of Nameko mushroom

Mineral Vitamin
Ca Fe Na K Zn Thaiamin Riboflavin  £SCorbie
0.282 -0.319 —0.210 —0. 389 —0.597 —0. 366 0. 666 0.794*
0.379 0.733* —0.525 0.856"" 0.939"" 0. 239 0. 005 ~0.903*"
—0.158 —0. 305 —0. 056 —0.616 —0. 294 0. 333 0. 280 0. 869"
0. 599 —0.119 —0.417 —0.039 —0.497 —0.659 0.848*" 0.498
0. 557 —0. 069 —{. 147 0.228 —-0.510 —0.990*" 0.518 —0.019
—0.684 0.038 0. 486 —0.077 0.430 0.710" —0.886™" —0.392
0.314 0. 740" —0.479 0.815" 0.950*" 0. 305 —0. 055 —0.888""
0. 536 —0.894"" 0.713" 0. 296 —0. 565 0.891°" —0. 348
—0. 645 0.735" 0. 764" 0. 124 0. 326 —0.573
—0. 743" —0.571 0.152 -0. 830" 0.317
0.712" —0.257 —0.420 —0.852""
0.493 0.032 —0.705
—0.505 0. 061
0.107
contents of chemical components in whole fruit bodies of Nameko mushroom
Mineral Vitamin
Ca Fe Na K Zn Thaiamin Riboflavin As;girablc
0.234 0. 386 -0.902*" —0.483 ~0. 745" 0.071 0.713* 0.188
0.229 0. 583 0.986"" 0.882** 0.981** —0. 394 -0. 300 —0.617
—0.129 —0.086 —~0. 837" -0.599 —-0. 681 0. 460 0. 780" 0. 036
0.880"" —0.476 —0. 406 0. 200 -0. 256 -0.722* 0.412 0. 066
0.071 -0. 711" —0.974** —0.718"* —0.941"" 0. 097 0. 309 0.628
—0.859"" 0.516 0.438 —0. 156 0.297 0. 706 —0. 386 -0.122
0. 364 0.516 0.952"* 0.928** 0.964*" —0.518 —0.270 —0.593
-0.199 0.074 0.635 0.221 -0.923"" 0. 268 —0. 240
0. 591 0. 466 0.712% 0. 303 0.333 —0.851**
0.793" 0.957*" —0.275 -0.397 —{. 552
0.891** —0.682 0.019 —0.707
—0.320 —0.125 —0.749*
0.113 0.082

—0. 530
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