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Medium composition for Flammulina velutipes bottle cultivation

utilizing cassava stem chips

Jong-Chun Cheong*, Chan-Jung Lee and Ji-Won Moon

Mushroom Research Division, National Institute of Horticultural & Herbal Science, Rural Development Administration, Eumseong

27709, Korea

ABSTRACT: This study was conducted to establish replacement the corncob used in winter mushroom bottle cultivation. Corncob
is unstable quality in moisture content or total nitrogen(T-N) content. Fruit body yields according to the ratio of cassava stem
chips mixing were compared. After treatment-1 and treatment-2, fruit body yields increased by 8.8% and 5.4% and raw material
cost decreased by 7% and 19%. The results showed that cassava stem chips could replace 33% to 67% of corncob for winter

mushroom bottle cultivation.
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B Ao AR = W02, BoHA (Flammulina
velutipes) &71ollA de] Aujstal e FEolvh. w9
S22 1314 PDA(potato dextrose agar<Difco-213400>
39 g, DW 1,000 ml) S ¥ul=] el 4] 25°Cell 10€7F vl st
o] ARg-shiTh.

HiX|xH=2| o|&tety S4Mat i7tH

WolA wiRA| 5] oslets B4z A AsHE
ARFs7] flste] 7A=Y, 28, w7}, 8718, 1]
Egy WAy, s EF8e| pH, TR, AeA(T-C)
shaf, AAA(T-N) 3, C/NE&2 Cheong 5(2012)2] =
15 ogsoen, Y kgd 7Y @rkE FolwAl
Al s7Hee] 9 E3ete FU7H S midste] 3¢
%S Table 13} o] A28kt

oA EXHuHE 7| =ul X[} FIAHIET | RIS A&
sfol Al HAjulE 7| Euix]= 2IZHE 36%, U7 36%,

D71 10%, HIEHZ 13%, AT 3%, s EL 2%
FFH))e] 2o slo Yz ).

AlgTe Ag-12 Z3E ] 379 1§ 7RHE7RH e
2 A JRpE 1 13%, 23ZE 26%, U7 36%,
U71E 10%, HIEZZ 10%, A 3%, dSEL 2%
2 3L, A -2+ F3E9] 379 28 FRHET|RH S
2 Ag JPENR 33%, SIE 16%, "7 33%,
U7E 6%, BIEHZ 6%, HAT] 4%, dsiEd 2%=
slgom, g3 ZAH} nEHZY] M-S FiAm}
Z71H 02 gA|S FAE I 54%, Z3H 0%, 17
33%, U7 7%, HIEEZ 0%, WD 4%, s
2%= 3kt

AT A ddde AUHERS tEA
Table 19] A5 HAgodA Z3HE 0.61%, 7=
713 1.16%= 7L Z7130] oF 28] A= =ou g ¢
ek wix)e] WY AAERRS 2-3517] 918k Cheong
5(2015)°] WHo R AAkste w7}, WrE, HEFE,
HAT o] E3&S AT S 27 I "ot

o A

=
H| &2 17} 36, B7]L 10, HM{EZZ 13, HAT 3%
iate], -1 w7 36, 271 10, HIEE X 10%, W
Auk 3, 2828 w7 33, 9718 6, HEZZ 6, AAu}

4%, A3 ZH} HEHIES
=713 54%, 7 33, 9718 7, HAH 4% skt 9
SRS 7} AEE 2% 7183 TH(Table 5).
Z2]al 7k A2 wjA] 9] pH, FEE (%, Kim 1985),
HEA(T-C) &, AEAL(T-N) &=, C/N&, 1,100 ml
W iR o] AL (g), WA EY], Y F (TS 2F
3R] A, ARFFAZRE WA FA), FEEFEY
Hixe] Il AZRTHFS W FhHE AR
(Table 2, 3). WYl 3%4=7 & 3274 (Solid phase) HT
izl AZFTF ()2 PPHL €3 1,100m)oZE YiE
el 7M1 (RDA, 2003)dl thste] 2 EAA s
7122 2H]F 1.1~1.3(RDA, 1995; Jo, 2002)8] %
A 122 UrojA wEEs A3k A2 (Liquid
phase)S FEZFS 1,10002 U WESS P,
7173 (Air phase)2 W3-8 100914 2733} A wl gt
° 2 33t

Table 1. pH, T-C, T-N, and C/N ratio of raw materials for the medium composition of the winter mushroom bottle cultivation

Raw materials

Cassava stem chip  Corn-cob ~ Rice bran = Wheat bran  Beet pulp Cotton seed hull Oyster shell powder
pH (1:5) 6.5 53 6.2 6.1 43 5.5 8.9
Water content (%) 10.3 11.4 9.3 11.6 11.6 11.4 44
T-C (%) 47.2 46.3 48.7 44.8 45.3 46.9 9.2
T-N (%) 1.16 0.61 2.85 2.62 1.64 0.93 0.14
C/N ratio 41:1 76:1 17:1 17:1 28:1 50:1 66:1
Price (¥/kg) 250 245 320 420 480 370 125
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sPolmAl A 7] A (=) e} T3 e
gl M2 A1, AF -2, A]-39] o+ wF7IZE,
WAL B B A 717 5 F Ak AEA] e
ZAFSFATE. HiA o] RS 65%7F E]== Cheong
5(2010, 2015)2] WHo g Axlsle] 2 AT A4S
A= 167752 AFs A7 (AARE A2HE o83t
£2Fo] 1,100 mle]Z ¥ Y+ F7o] 75 mm<el PPH o
wolom, Wt uiz|e] A 3,000 0] Q]
A-ZHE A ZHyol| A AtE 2% 121°CE 9587 74
Sttt oAl FF wlFH) FHEHS WY 10g 78
T e FRE W oRoA Bl Ho] o A
W71R o] w712, dF7IYE FE 2dolAg U,
WAL AAS717F 58 Bk Th(Table 4). 3-A] wi<] 2} o
Z A o] A A 58S vlwelr] gt A g 5|
Ao E=takel wAslel] AxE 5739 HAujALA] A

A&

oA FIAHEET |E &It HliX|e] £9 L& 2
HolAl B Au) Al TR E713 8] H7F Bl e
iR 24 6] W8-S A= flste] wiAIAl g ATt
£ ZAbsislnh. 2ol A} o] B uiA] A
2} wj g &l e 7EAE A8t 1,100 mlE©]
PPHo 1RP 4 Alo] vl A ZH]E AHESF3ATH(Table
5). 2ol WF Ffoll whE 10,000%8 o] Ak} o)
7S 1,2009 0.2 sto] ALkt 27
2 v = koA AR 19 AAEES Skelo =
throlA AR SRleH, AAbd 2 A mH| 8 %
HIE 1,000902 A4l th(Table 6). 3§+ Table 49]
&8t g3 (Biological Effects, B.E)= W3 AAA
TS Table 3] W Wi ¢S] ARFFOR projA +
83

eI~

FIAHIEZ & E7HHX[2| o|5tet S

Ho Al WAl 7|2 AIQ th7o] vix|ZdS 2
B 36%, W7 36%, D71& 10%, HIEZZ 13%, WA
9 3%, ST 2%(FHFH)EA A E] FetE
(Table o2 FFE 11.4%, "7 9.3%, 271 11.6%,
HEHZ 11.6%, BAY] 11.4%, HSED 4.4%= ALt
gk 1,100 ml, 10,0008 WA A E] F(Table 5) 22t
FFH 1,140 kg, 717 1,140 kg, 2715 325 kg, HIEZH
3 425 kg, AT 110 kg, A EZ 70 kgolTh.

A2l -12 Q2] 385 JME7|HSE 379 |
< A MR 2 o2, TR 13%, T3E 26%,
u) 7t 36%, D715 10%, HIEFZ 10%, B3] 3%, 3}

¢

>

TS 283 oAl HAlE wiAle] 244 16

AT 2% BRI R RS 2 10,0001
& WiAIAES] R THAMEZIR 400 kg, ESE 800
kg, W17 1,060 kg, 2715 300 kg, B]EEZ 300 kg, |2
7 100 kg, AL 70 kgolth.

A2 2F g2 E38E JMApmET|RoR 38| 2
£ A g MR 2 02, TR 33%, S3E 16%,
H7 33%, W71& 6%, HIELZ 6%, HAT 4%, 313}
B2 2%°]aL wiA A 5] RS 23S 10,00008-8
A 5o F THREETIR 910 kg, FHE 450 kg,
u7} 910 kg, 271& 180kg, HIEZEZ 180kg, WA
100 kg, 322 70 kgoltt.

A7) -3 tz27o] FAH} HEHYE HEks 7Tk
7IFo 2 gAg wiR 2 o2 | FMAEEZ R 54%, 7
33%, U71& 7%, WY 4%, PR 29%0] 3 v =AY
59 FEIFFS £33 10,0008 WA B %S T}
APE713] 1,560 kg, P17 960 kg, U71& 190 kg, A4
3] 110 kg, #3970 kgo|tH(Table 5).

Table 204 E3HA]2] pHE 277} 5.3, Ag]-19]
5.7, Ag]-27} 5.7, A g]-30] 5.9% FAlE7|H ] H o)
&o] EETF A9 A= (pH)E FokA= A Eo]
2T}, o] Table 1914 7MAME713] pH7} 6.52 22
H 533 HELE 4300 ¢ ¥7] Wil Zos A
T} ZEA(T-C) TS 217} 44.0%, H2]-10] 45.3%,
22|27} 44.5%, 2] -30] 43.9%°]3L, FZA(T-N) S
S EZT17F 1.81%, Agl-10] 1.85%, *&]-27} 1.63%,
2] -30] 1.89%=% A& 7}ol| xfo|7} A= skt 218
U C/NLS thZF9] 24:100 B3k xg]-10] 25:1, 28] -2
7} 27:1, A& -30] 23:12 zol7t Yo, 3] 1,100
ml MY FAFS 279 431 gl vlste] xg-19]
421 g, A2]-27F 3.83 g, A ¥]-30] 4.23 g© = A4KCheong
%, 2012)°] H AT}

Table 3914 A28 wjR]| o] YW, N2FT=F, T
WU 374, A, 717 S AR A 2T e 9
& 781.0 /1,100 ml, X5 283.3 g, T 497.7 ml,
7HIF 0.26, 27 22%, N 45%, 7173 33%Ah. A -
12 AW 763.0 g, AZFH 2683 g, T 494.7 ml,
7HIF 0.24, 327 20%, A 45%, 7173 35%Ath. A2 -
2% YW 7042 g, A1ZFTH 2472 g, T 457.0 ml,
7HIF 0.22, 27 18%, A 42%, 713 40%e™, A
-3 AW 7245 g, AZXFH 2562 g, TETF 4683
ml, 7H]5 0.23, 27 19%, A4 43%, 717 38%ATh.
A2l -13}F 22l 2004 = 77 o] ARSEA] 92 7
Aol wlgte] FRMEE71F] AREEol BETE HiX| <]
P g AxFo] AoR= Aol A7 -3olA=
THHEEZ1R] ARl 7MY Bedl® Estal vl |
Wk Axgo]l g ol AL wiAARe] i S
Aol FAG7E =& BEZZI}L AT 3olls FH7EA
o2 o] WF oz vhdtEth. wpEhA My wix 9] 9
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Table 2. pH, T-C, T-N, and C/N ratio on the additive cassava stems for the medium composition of the winter mushroom

bottle cultivation

Medium composition®  pH (1:5) T-C (%) T-N (%) C/Nratio Nitrogen weight (g/1,100 ml) Material cost (W/bottle)
Treatment-1 5.7 453 1.85 25:1 4.21 97 (93%)
Treatment-2 5.7 44.5 1.63 27:1 3.83 84 (81%)
Treatment-3 59 43.9 1.89 23:1 4.23 83 (80%)

Control 53 44.0 1.81 24:1 4.31 104(100%)

*Medium composition

Treatment-1: Cassava stem chip 13, corn-cob 26, rice bran 36, wheat bran 10, beet pulp 10, cotton seed hull 3, oyster shell powder 2; Treat-
ment-2: Cassava stem chip 33, corn-cob 16, rice bran 33, wheat bran 6, beet pulp 6, cotton seed hull 4, oyster shell powder 2; Treatment-3:
Cassava stem chip 54, rice bran 33, wheat bran 7, cotton seed hull 4, oyster shell powder 2; Control: Corn-cob 36, rice bran 36, wheat bran
10, beet pulp 13, cotton seed hull 3, oyster shell powder 2 (dried w/w, %).

Table 3. Filling volume of the medium and 3-phase in the bottle according to the additive cassava stems for the medium

composition of the winter mushroom bottle cultivation

Medium Moisture content(%) Filling volume of the medium (g/1,100 ml) 3-phase in the bottle (%)
composition’ <post-sterilize> Total Dry-wet Water Bulk density Solids Liquids Air
Treatment-1 67 <65> 763.0 268.3 494.7 0.24 20 45 35
Treatment-2 67 <65> 704.2 247.2 457.0 0.22 18 42 40
Treatment-3 67 <65> 724.5 256.2 468.3 0.23 19 43 38

Control 67 <65> 781.0 283.3 497.7 0.26 22 45 33

*Medium composition

Treatment-1: Cassava stem chip 13, corn-cob 26, rice bran 36, wheat bran 10, beet pulp 10, cotton seed hull 3, oyster shell powder 2; Treat-
ment-2: Cassava stem chip 33, corn-cob 16, rice bran 33, wheat bran 6, beet pulp 6, cotton seed hull 4, oyster shell powder 2; Treatment-3:
Cassava stem chip 54, rice bran 33, wheat bran 7, cotton seed hull 4, oyster shell powder 2; Control: Corn-cob 36, rice bran 36, wheat bran
10, beet pulp 13, cotton seed hull 3, oyster shell powder 2 (dried w/w, %).

*Solid phase = Bulk density °; 1.2(Medium of 1.1~1.3; real density of organic materials).
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FIAHIE? & H7I=F0l| w2 Ho|HAle| MuiX SM

oAl HAjul-& 71 Bujx)Ql thxTe] viR 2A (22
B 36%, W7 36%, 71 10%, HIEEZ 13%, W49t
3%, SR 2%yl FHHO| 389 1(HE-1)H 3
9] 2(AE-2)E JTMHE7 IO tiAlet ALY S5 e}
HEZZO] AFs 77 es Al (A8 -3)3t]
iR & ZAIEkAL W A AlES Shith. 2 A 2+
oF X2t BF o wg717ke] 29, WAEA Y] 10Y &
fFRem, MA AE717Ee ZE-10] 164, LA A
Zot 2= 1590] A8 FUT. WY AHA s
zT2] 259.9 g/1,100 mlol] thate] 22]-10] 282.7 g©
2 8.8% B AT]-27} 274.0 g0 2 5.4% Bk}, A
38 213.5g0% TERTO 82% FEoE Uk
(Table 4).

WO|HAl HWAIEHS HiXI2l FIAMIET IR Bt 51
olul Al WA A THRlETIRe] HoH g me
77123 B45)7] $181] Table 49] W A-AA] ool
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=

A AE]-19] 282.7 g, AE]-29] 274.0 g, AE]-3¢] 213.5¢
I gjZ2T9] 259.9 goll tigh wiAAEY], 2Y) S, 25
] 5& Table 63} 7Fo] AT, 18] 7} X2l <} o
Z7ol| tigh A A ZH)oF 2] o] AFA& Table 79t 2+
o] o]o]A Qe Wi, IFEH| S EHUF o
aofl go] T S wwete] &8 AASAT. TS
Table 4014 W AHdA] 85 Table 39 WY HjA|<]
AZxFTHoZ Ypola A& a3 (B.E)E Flth.
A - 1P HE7IHos E38e] 359 18 A2 1
T AEA 7 2827 g& WAl AT 2683 g0
o] AESH a3 105.4%, A 20PHE7IHeR &
FH o] 380] 28 thA )= AMLA £ 274.0 g ¥R A
ZTF 2472 oA B=ETE &7 110.8%, 2] -3(FHAE
HE7|3o® ZxHel HERIT] HES tiA| ) 2}
A 7 213.5 g2 iR AZZFH 256.2 goll A AESHH
a7 83.3%, 2E|AL JMPETIRS FUbekA] 42 dix
T A T 259.9 g viA] Ax2FH 283.3 gollA
91.7%2] A& x5 A&t JhpET o=z
Z3B o] 3] 1 WA 379 28 tiAS AETE U=
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Table 13} o] MiAA&E FRFTFH kgd D7He 7F 11.4%F 3709, TSP Eo] 4.4%s} 1259902 Abs)
ArEEZ1R o] R 10.3%°]3L kg 2509, ZHHE7E AT} Table 39141 1,100 ml PP AZHA] 7471 A
11.4%2} 24591, B EZZ A7} 11.6%2F 4809, 7] g]-10] 268.3 g, A&]-27} 247.2 g, A& -39] 256.2 g, th
7ol 9.3%¢2F 3209, D71&o] 11.6%S}F 4209, HAT7E 2 2833 g Wl 1RPH <] ek SR 22 Table 59

Table 4. Cultivation period and fruiting bodies yields of the winter mushroom according to the additive cassava stems for the
medium composition of the bottle cultivation

Cultivation periods(day) and yields(g/1,100ml)

Medium
composition® (Sé) jzzsfgr?zi;’g) Igirnr:;?;l Fruitbody growth ~ Total Yields of fruiting bodies B.E’
Treatment-1 29 10 16 55 282.7424.0 105.4
Treatment-2 29 10 15 54 274.0+27.3 110.8
Treatment-3 29 10 15 54 213.5%21.5 83.3
Control 29 10 15 54 259.9+45.7 91.7

*Medium composition

Treatment-1: Cassava stem chip 13, corn-cob 26, rice bran 36, wheat bran 10, beet pulp 10, cotton seed hull 3, oyster shell powder 2; Treatment-
2: Cassava stem chip 33, corn-cob 16, rice bran 33, wheat bran 6, beet pulp 6, cotton seed hull 4, oyster shell powder 2; Treatment-3: Cassava
stem chip 54, rice bran 33, wheat bran 7, cotton seed hull 4, oyster shell powder 2; Control: Corn-cob 36, rice bran 36, wheat bran 10, beet
pulp 13, cotton seed hull 3, oyster shell powder 2 (dried w/w, %).

"B.E.: Biological Effects.

Table 5. Material costs on the medium composition of the winter mushroom bottle cultivation (1,100ml/10,000 bottles)

C Cott d Opyster shell
Treatment A%8V8  Corn- cob  Rice bran Wheat bran  Beet pulp orion seed TIyster she Total
stem chip hull powder
Material price(W) 250 245 320 420 480 370 125
Treat-1 Mixture ratio (%) 13 26 36 10 10 3 2 100
Material weight
400 800 1,060 300 300 100 70 3.030
(kg/10,000 bottles)
Material cost 100,000 196000 339200 126000 144000 37,000 8,750 950,950
(/10,000 bottles) ’ ’ ’ ’ ’ ’ ’ ’
Treat-2 Mixture ratio (%) 33 16 33 6 6 4 2 100
Material weight
910 450 910 180 180 100 70 2,800
(kg/10,000 bottles)
Material cost 227,500 110250 291200 75,600 86,400 37,000 8,750 836,700
(/10,000 bottles) ’ ’ ’ ’ ’ ’ ’ ’
Treat-3 Mixture ratio (%) 54 0 33 7 0 4 2 100
Material weight
1,560 60 190 110 70 2,890
(kg/10,000 bottles) ? ? ?
Material cost
390,000 307,200 79,800 40,700 8,750 826,450
(¥/10,000 bottles)
Control ~ Mixture ratio (%) 0 36 36 10 13 3 2 100
Material weight
1,140 1,140 325 415 110 70 3,200
(kg/10,000 bottles)
Material cost 279300 364,800 136500 199200 40,700 8750 1,029,250
(/10,000 bottles) ’ ’ ’ ’ ’ ’ N

Treatment-1: Cassava stem chip 13, corn-cob 26, rice bran 36, wheat bran 10, beet pulp 10, cotton seed hull 3, oyster shell powder 2; Treatment-
2: Cassava stem chip 33, corn-cob 16, rice bran 33, wheat bran 6, beet pulp 6, cotton seed hull 4, oyster shell powder 2; Treatment-3: Cassava
stem chip 54, rice bran 33, wheat bran 7, cotton seed hull 4, oyster shell powder 2; Control: Corn-cob 36, rice bran 36, wheat bran 10, beet
pulp 13, cotton seed hull 3, oyster shell powder 2 (dried w/w, %).

Dry weight substrate in a bottle(1,100 ml), treatment-1: 268.3 g; treatment-2: 247.2 g; treatment-3: 256.2 g; control: 283.3 g.

Raw materials for 10,000 bottles, treatment-1: 3,030 kg; treatment-2: 2,800 kg; treatment-3: 2,890 kg; control: 3,200 kg.
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Table 6. Income on the medium composition for the winter mushroom bottle cultivation

Material cost of  Yield of fruit body Total yield Gross profit Packing box Packing cost
Treatment medium () (g/1,100ml) (kg/10,000 bottles) (W/day) (Box/day) (W/day)
Dx10,000 ©+1,200 @x5 kg 3%1,000
Treat-1 (A) 950,950 282.7 2,827 3,392,400 565 565,000
Treat-2 (B) 836,700 274.0 2,740 3,288,000 548 548,400
Treat-3 (C) 826,450 213.5 2,135 2,562,000 427 427,000
Control (D) 1,029,750 259.9 2,599 3,118,800 519 519,200
Differ-1 (A-D) -78,800 @) @) 273,600 ® 46,000
Differ-2 (B-D) -193,050 169,200 29,000
Differ-3 (C-D) -203,300 -556,800 -92,200

Table 7. Economics on the additive cassava stems for the medium composition of the winter mushroom bottle cultivation

Treatment Loss factor(A) Profit factor(B)
o Increased costs o Increased profits
- Packaging costs: 565,000 — 519,200 = ¥46,000 - Gross profit: 3,392,400 — 3,118,800 = 273,600
- Cost of the raw materials: 1,029,750 — 950,950 = W78,800
Treat-1 - Total (A): 46,000 - Total (B): W352,400
o Profits (B-A) = W306,400 per day (10,000 bottles)
W91,920,000 per year (= 306,400%300 days)
o Increased costs o Increased profits
- Packaging costs: 548,400 — 519,200 = W29,000 - Gross proﬁt: 3,288,000 — 3,118,800 = W169,200
- Cost of the raw materials: 1,029,750 — 836,700 = ¥193,050
Treat-2 - Total (A): ¥29,000 - Total (B): W362,250
o Profits (B-A) = W333,250 per day (10,000 bottles)
99,975,000 per year (= 333,250%300 days)
o Increased costs o Increased profits
- Gross profit: 3,118,800 — 2,562,000 = #556,800 - Cost of the raw materials: 1,029,750 — 826,450 = ¥203,300
- Packaging costs: 519,200 — 427,000 = W92,200
Treat-3

- Total (A): 556,800

- Total (B): 295,500

o Profits (B — A) = W(-261,300) per day (10,000 bottles)
W(-78,390,000) per year (= -261,300*300 days)

Treatment-1: Cassava stem chip 13, corn-cob 26, rice bran 36, wheat bran 10, beet pulp 10, cotton seed hull 3, oyster shell powder 2; Treat-
ment-2: Cassava stem chip 33, corn-cob 16, rice bran 33, wheat bran 6, beet pulp 6, cotton seed hull 4, oyster shell powder 2; Treatment-3:
Cassava stem chip 54, rice bran 33, wheat bran 7, cotton seed hull 4, oyster shell powder 2; Control: Corn-cob 36, rice bran 36, wheat bran
10, beet pulp 13, cotton seed hull 3, oyster shell powder 2 (dried w/w, %).

7ol Aa-10] 3,030 kg, H&]-27}F 2,800 kg, *@]-3¢]
2,890 kg, tHET- 3,200 kgo] 2L %t}

Table 5914 7] &28]A]] 272 Ax A8 HE&S
TAE 36%, P17 36%, B71E 10%, FIEEZ 13%, |
A3 3%, A EL 2%l M AT 283.3 gol| o

st RS XS AAES] FARE sk 19 9]
EFHIA] A2QFS 3200kgo|H ABERE ZIH

1,140 kg, P17 1,140 kg, 971& 325 kg, HIEE X 415
kg, B2 110 kg, L 70 kgoloh. wahA] 19H
& A 3,200 kgoll tiste] YAEEE 2| SH= H]
&2 FIE 35.6%, P17 35.6%, E71E 10.2%, HIEZ
I 13.0%, AT 3.4%, HSAED 2.2%|). oju] ¥
A5 ZHz+e] FA S @7He rete] AlLkek thxTo] wl

2 AERE 1,029,2509 0.8 A5t}

Agl-18 Az A8 vlgo] FAHEIA 13%, 22
B 26%, P17 36%, E71& 10%, FIEEZ 10%, HAS
3%, FASHEE 2%t} W iR 268.3 goll thaled
TS X3 Als 1989 3R] A8 7S 3,030
kgolH, AR 7JHAE71R 400 kg, T3H 800 kg,
17} 1,060 kg, 2718 300 kg, HJEH 300 kg, HAT
100 kg, SHEFEL 70 kgolth. webr] 19H & SR
3,030 kgl tistel AA2H 2 AXehe g TMhE
717 13.2%, S3H 26.4%, "7 35.0%, 2718 9.9%,
HEHZ 99% WA 3.3%, WL 2.3%°]2, 9
ANEHE ZHhe] FA e} @rHs wate] Allket vjA] Al 8]
= 950,9509 0.2 Ar=E QT



Agl-2e 7% AsE v o] FMAREEZIR 33%, &3
B 16%, "7 33%, 9718 6%, HIEFZ 6%, HAD
4%, ST 2% Tt W viX|FF 247.2 gof disted]
FES 23S GAE 1] E3hIA] A8 F2 2,800
kgol™, A= 7AHEE71R] 910 kg, 5 450 kg,
ul7t 910 kg, 2712 180 kg, HIEEZ 180 kg, HAT
100 kg, HSHEL 70 kgolth. webr] 1RPHE-E Sui]
2,800 kgoll thate] YA EHE x| sh= H|&S 7HAbuE
713 32.5%, Z3ZE 16.1%, "7 32.5%, 271 6.4%,
HEHZ 6.4%, AT 3.6%, HsET 2.5%0]3, 1)
A AEH|E 836,700 0.7 2HEE| ST},

g -3 Az A5 vgo] FRMEETR 54%, P17
33%, 712 7%, WAY 4%, dASED 2%olth. HF
HiRE 256.2 goll Widte] RS EFS UAE 19hEe]
A A8 2,890 kgolH, AFHZ TAMIE71R
1,560 kg, P17 960 kg, ¥71& 190 kg, HAF 110 kg, =}
ST 70 kgolth. wetA 198 E3IA] 2,890 kg
of tiste] YAEHER A sh= BHlES THPEZIR
54.0%, V17 33.2%, U71E 6.6%, HAT] 3.8%, HEE
2 2.4%0] 3, WiA] A BHE 826,450 02 AEH ).

Table 6914 23E ARl 3179 18 7MRMIE713]
o2 AIF Hgl-12 10,0008 WA EH] 7} 950,950
Qo7 xE2l 1,029,750 HIs] 78,8009 (7.6%)°]
AzrEom | 249 3,392,400 EAH|E 565,00090
o ti=9] 3,118,800 519,2009 2] xFoi-& &
o 10,0000 12 306,400, A7+ 3009 PHEAAC
2 91,920,000 2] 73AA &¥7F FAFEATH(Table 7). L
gl ZIHE AREFe] 379 25 JMlET|Fo R A
3 2] 2+ WA A EH]7F 836,7009 0.2 T2l v
193,0509 (18.7%)°] Azt=lom, 2] 3,288,000
FHE 548,400 ek thFeke] AlS yEE
ol 10,0000 14 333,250, A7 99,975,000 2] 73
AA g3t FokEo] AEl-11th 19 26,8509, A%
8,055,000 ¢] =t} 23 F3H e} H|EFH xS ALE-3S}
A Al 1 AFS JPPEET IR o2 thAl g A7) -3 )
ZAFH7T 826,450¥90. 2 wiERTol HlE]  203,3009
(19.7%)°] AZ= Ao, ApAA]| F=3Fo] 9] 2599 ¢
HT} 213.5 g(17.9%)22 Solr AA|Z a4= A
T Al

2 AIge] Aie oAl BAn] s FAER
A H7H&0] 35~40%F AA|ehe E3Be] MRS 3
o 15H 359 27 JRHEEZIHOE thA| sk A
uZt, W71, vEE 2 WAY F e AUHEE B
T AL ARtem 2o AFH o= A5
= 7

=4

727 e Ao R ]Ei.

THmEE71H S 283 oAl WAE wixle] =4 20

5 Q

oAl WA WX R T S, 24 5
FHo] Y3t At e Z3 8] giA) AFE st
A AIRE St JTPhET IS 58] &
&S F3Be| 3E9] 15 JHETIFCE giAS
33:67(T-1), £2H9] 35-2] 2& 7RrHlE7|H o= g gt
67:33(T-2), ZH 9} HEHZ O] HFS JA =73 o

2 YAIF 100:0(T-3)9F 0:100(th =)0l W A= 3
< BRIt At R el 65% oAl
AT T-13 T-2= AHEA] o] 282.7 g} 274.0 g0 =
Z279] 259.9 ¢/1,100mlol Blsked 108.8%<F 105.4%=
Zokth, X2 W uiA] A ERE T-10] 979, T-27} 84
do= iz 1049l Hst] 2+t 7%, 19%7F A7t
=3k

aAMel 25

o] A= FEXTH T A (FAHS: PI01012901)
o] e 25 o] Foixl Aol X Yol AAL=HU T
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