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SUMMARY

I. Title
Studies on the development of fermented feeds food waste for swine

and its safety

I1. Objectives and Importance.

e To diminish environmental pollution from the land-fill disposal of food
waste

e To reduce foreign exchange and feed cost of swine by replacing food

waste as a feed ingredient

II. Research Scope and Procedures
1. Review of food waste treatments and improvement on production
techniques of wet-fermented feeds
® Review of food waste treatments
e Systematic improvement of facilities and technigues for the production
of wet-fermented feeds
- Investigation of machinery process of food waste and establishment of
adequate process
- Nutritional changes in food waste during the processing step
® Development of microbial complex for fermented feeds
2. Feeding value and safety of wet-fermented feeds, and establishment of
feeding system
e FEvaluation of nutritional value of food waste
- Nutrient concentration, salt, amino acids, Ca and P
e Safety evaluation of food waste as a feed resource
~ Pathogenic microorganisms

- Heavy metals .



¢ Swine feeding frials
- lst year trials
- 2nd year trial
3. Effects of feeding the food waste-based fermented feeds on carcass
traits, meat quality and physico-chemical properties of pork from
finishing pigs
e General test : analyses of live wt. , carcass wt. and meat quality,
and physico-chemical properties of pork
¢ Consumer’s preference test
4. Economic analyses of feeding the food waste-based fermented feeds
on swine farming and establishment of distrbution system of food
waste
® Cost analyses of pork production from fermented feeds
e [Fstablishment of distribution system of food waste and fermented

feeds

IV. Results
1. Review of food waste treatments and improvement on production
techniques of wet-fermented feeds
e Review of food waste treatments
- Investigate the amount of discharge of food waste production and
the present situation of waste treatment .
e Systematic improvement of facilities and techniques for the production

of wet-fermented feeds

“1

Simplify machinery process of food waste, thereby saing energy and

labor cost

i

Achieve two processing facities(feed processing and composting)

H

Add dehydration and de-odor step during the processing step

Establish automatic feeding system of fermented feeds

- -



e Development of microbial complex for fermented feeds
- Isolate a Lactobacillus sp. which is apt for production of fermented
feeds using food waste and apply for a patent (Patent application
No. 10-2001-0000443)
- Develop a microbial complex by isolating Bacillus sp. which has
high enzymatic activities (Preparing for Patent application)
2. Feeding value and safety of wet-fermented feeds, and establishment of
feeding system
e Evaluation of nutritional value of food waste
- Had relatively high nutritive value but was highly variable in
nutrient concentrations.
e Safety evaluation of food waste as a feed resource
- Not be found any pathogenic microorganisms or Cd and Pb in
food waste
o Swine feeding trials
1) 1st year trials
- Two trials were conducted and results are summarized as
follows.
- Average daily gain was increased 28%(0.520 vs. 0.665) compared
to the previous feeding system
- Based on these results, calculated rearing days to reach 40 to
90kg of pigs were 96, 75 and 63 days for the previous—
fermented feed, the current-fermented feed and the
commercial feed, respectively. Thus, reduce 21 days of the
rearing period by feeding the current-fermented feed
compared to the previous-fermented feed
- Improve feed intake dramatically, especially during the Ist
phase of feeding period
2) 2nd year trial

_10_..



- Average dail‘y gain was increased 128 and 18.1% compared
to the lst year trials

- Based on these results, calculated rearing days to reach 40 to
90kg of pigs were 67 and 62 days for the fermented feed and
the commercial feed, respectively. Thus, merely differ 5 days in
the rearing period by feeding the fermented feed compared to
the commercial feed

- Pigs fed fermented feed had higher feed intake(DM basis) than
those fed commercial feed(2.93 vs. 2.48kg)

- However, feed intake and daily gain were highly variable in
pigs fed fermented feed. Further research would be necessary

for this problem.

3. Effects of feeding the food waste~based fermented feeds on carcass
traits, meat quality and physico-chemical properties of pork from
finishing pigs
- This study was conducted to investigate the feeding effects of

the food waste-based fermented feeds on meat quality and
phisico~chemical characteristics of growing-finishing pigs. For
meat quality and sensory evaluation measurements, 208 heads of
cross-bred barrows and gilts were slaughtered and their loins and
bellies were collected. In carcass traits, carcass weight, dressing
percentage and carcass grade were not significantly different
between treatments. Retail cut weight and retailed yield were not
different between treatment. In meat quality, meat color and
marbling score according to NPPC standard were not different
statistically between treatments. Loin pH was significantly lower in
pigs fed the fermented feeds than those fed the commercial feed.

Cooking loss, shear force, water holding capacity and drip loss

...11 .



were not different between treatments. In storage characteristics,
TBA of all the treatments increased with days of the storage and
were not significantly different. among treatments.. There were no
significant differences in VBN among treatments with increasing
storage period, Sensory characteristics of belly, in the results of
sensory evaluation of fresh meat and cooked meat, were not
significantly different among treatments. In conclusion, carcass
traits, meat quality, physico~chemical properties and consumer’s
test were not different between treatments.

4, Economic analyses of feeding the food waste-based fermented feeds
ons Wine farming and establishment of distribution system of food
waste
- This study was aimed at understanding the status of food waste

production and its utilization for swine farming as a wet type
fermented feed. In order to  understand the  production and
collection system of food waste, 100 restaurants in Seoul and
Chungju city were visited and surveyed. In order to identify the
problems associated with utilizing food waste as a feed ingredient,
total of 31 swine farms were surveyed. The results from these
surveys are as follow. The findings by these surveys were as
follows: _

A. Based on the survey from the restaurants, the largest amount of
food garbage out of the total was seasoned vegetables(25.796), and
the owner of the restaurants were paying 46,283 Won per month
to dispose the food waste.

B. Based on the survey from swine farms utilizing the food waste
-based feeds, respondents answered that feed cost was reduced,
but meat grade of pigs fed food waste was lower than those fed

commercial feeds, and more wastes was produced from pigs fed

- 12 -



food waste.

C. In order to identify the economic efficiency of the f{food
waste-based feeds, data from one hog farm equipped with the
processing facilities of wet-style fermented feeds food waste-based
fermented feeds were analyzed. The production cost of the
fermented feeds type food waste~based feeds for hog was 56.3
Won per kg. By using the fermented feeds, 52.0 Won of feed cost
per kg of hog live weight was reduced, but 3284 Won of extra
cost per kg of hog live weight were occurred from increased
manure production, delayed turn-over rate, lowered meat grade in
marketing, and processing facilities and labour force, thereby
reducing 2764 Won of income per kg of hog live weight. As a
result, a total of 14,013 Won of income loss occurred per head
(995kg of live weight). Therefore, without compensation over this
amounts or over 26,323 Won per ton of the fermented feed, hog

farmers would not choose this style of feeding system.

_13_
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15% 30%
0.5% 40% 0.74%
16. (%)

Ca P NaCl
2 82.78 17.22 4.66 1.99 1.27 2.49 0.49 0.25 0.67
3 81.29 18.71 4.83 1.69 1.01 343 0.76 0.32 0.69
4 83.44 16.56 4.27 1.66 0.90 417 1.33 0.30 0.67
5 81.87 18.13 4.28 1.98 1.34 371 0.87 0.32 0.70
6 81.29 18.71 4.60 2.01 1.48 2.18 0.03 0.15 0.87
7 82.00 18.00 4.67 2.47 1.68 3.40 0.09 0.33 0.81
8 86.85 13.15 2.83 1.14 1.36 1.91 0.04 0.12 0.71
82.20 17.80 450 1.91 1.28 3.10 0.55 0.27 0.74

- 2.

, 1998)



1)

) 1
(1998) 60 30 50kg, 50
110kg
0% 12%, 18%, 30% 1
110kg
, A, B 30%
, A, B
25 42%
17.
(%)
0 12 18 30
kg 729 72.8 72.8 72.8
g 810 778 734 494
kg 3.03 2.94 2.88 2.56
kg kg 3.75 3.78 3.98 5.19
, % 732 72.63 73.4 71.4
,mm 223 20.2 20.3 16.5
AB % 91.7 83.4 100.0 58.3
( : , 1998)
) 2
30 3 ( x ( X ) 60
30% , 50%

- 23 -



50%

11 50%
, 30%
30%
, 30% 50% 30%
30%
L AI
(33.4%) (46.7 73.4%).
18.
30% 30% 50%
(kg)
5 1.04a 0.90kc 0.93b 0.84c
5 8 0.90a 0.83b 0.85t 0.75b
8 11 101 1.00a 1.10a 097b
1 1.05a 0.83b 1.09 1.14a
1.00a 093 097a 0.87b
5 2.37b 2.74a 2.50b 2.83a
5 8 3.21b 3.78a 3.52¢h 3.87a
8 11 332 345 318 3.35
11 318 2.37 332 3.39
2.85b 3.30a 2.97b 3.23a

- 24 -

, 1999)



19.

30% 30% 50%
(kg) 91.5a 86.5a 89.4b 85.7b
( %)
A 4(26.7) 8(53.3) 6(40.0) 4(26.7)
B 1(6.7) 3(20.1) 1(6.7) 3(20.1)
C 2(13.3) 2(13.3) 2(13.3) 3(20.1)
D 8(53.3) 2(13.3) 6(40.0) 5(53.1)
, 1999)
(1998)
(
2001 30% 2005 50%
( )
4

- 25 -




, 1998,

11
, , , , 1998,
, 11
' ) , , , , 1999,
, 7
, 1999,
C )
, 1999,
, 1996,
, 1998, "97
, 1999, 99

- 26 -



1)

1 1.1kg ( 20).

94 9.1% 1%

10%

20.

87 88 89 90 91 92 93 94

( ) |46,470|48,390| 49,970 | 50,440 | 50,770 | 50,200 | 50,300 | 50,540

! (1kg) 1,040 | 1,082 | 1,114 | 1,120 | 1,118 | 1,104 | 1,103 | 1,104
(%) 4.1 4.1 4.5 53 6.1 7.3 8.0 9.1
( : Newton 99. 6)
2)
1996
340 , 1,600 2,000
( ) 1
48%
0.3%
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21. ( ; , %)
2,000
340 48.0
1,600 0.3
600
1,000
( : , 2000)
3)
1
98
()
2001 4
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4)

1995 '
713
80% 550
22 ( %)
116 98 84.8
80 72 89.9
3,030 2,707 89.3
1,162 80 69.6
795 411 51.7
) 1,858 1,350 72.6
58 24 415
29 16 53.4
7,128 5,487 77.0
() 1995

)

97 250 ,
60% 20%

- 29 -




23. (1997 ) ( , %)
140 55.0
57 225
7 2.6
( ) 50 19.9
254
(
)
24,
1,004 194,186
( 197
5)
() 98 , 87 , 1995 3
, (1)
(2) (3)

- 30 -




(4)

(TDN) TDN
71%, 72%,

7%

25. (TDN)

(t) TDN (t) TDN (t)

323,078 210379] 82870 35539 22551 13663 34,508 19,574| 13431
4 22,344 44283 33134 2,458 8,325 7,808 2,102 5336 3,982

197,762| 152,440, 80,210 22,361| 17,919 14980 12561 15014| 13451

627,468 670,320| 998,207| 133,572| 121,998| 147,036 113,345 114,678 147,036
81,400| 349,712| 279,887 14,733 63599 42979 13260, 53105 35329
86,500 84,460| 108249 61,848 65034 47,112 0 0 0

-| 378,595/ 1,442,919 - 13,629 47,223 - 2,603 42359

287,750| 487,080, 549,663 211,496| 358,004/ 409,001 211,496 358,004 405,320

100,248| 135300, 162,479 81,903| 109458 131,152 81,903 85596 111,479

256,610 776,790 299,640, 20,785 42,700| 17,912 18,041 29890| 6,430

18,433| 268341 32,691 1,309 19,052 4,321 420 13336, 1,188

620,340| 671,840, 704,046 93,051 97417| 132254 92,307 87,383 68,845
73532| 85877 90671 39,707 44914 46266 39,191 28,655 22,626

216,565| 1,208,758| 1,348,399 135,786| 162427| 123720, 122,207| 162,427| 121,988
460,714) 544,008 385198 131,303) 155042 71,715 0 143

84,708/ 75,740| 57,369 10,165 9,084| 12,263 5,398 4584 4,883

- 36,447 29,302

22,622 19,859 12,216 10,605

(28 ) |3,721,695| 6,345,255/ 7,128,003 1,081,940| 1,415,900| 1,507,272| 767,712/ 1,016,778| 163,861




1) SaBAQ

(Safety) (Biotics), (Animal

Welfare), (Quality) 4
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(1) (Safety)

(2) (Biotics)

(3) (Animal Welfare)

()
()
(4) (Quality)

2,902 (

(1)

- 33 -

1,671

)



()

1,431 506
1,061 401
136 17
9 1
7 4
146 47
(122) (40)
(24) (7)

()
92

(2
()

o ok~ W

- 34 -




(

)

461kg
59kg (1 0.27%
0.24%
11.8% 0.9 ppm
21.1% 3.45 ppm
22.5% 0.04 ppm
5.2% 0.17 ppm
4.3% B1
205kg
55kg (1 )
@ ) (2
(/g) 5,000 (/g) 180,000
(lg) 460 (fg) ()
19.16% 9.53%
5.69% 257%
16.80% 16.48%
18.67% 14.05%
(/9) 42.28%
(/9) 6.57%
10.28%
2.87%
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(3 C )

) )
3,750 5,000kgx 25 x 30

450 1,500kgx 10 x 30
4,200
« ) ¢ )
1 500
( ) 400
( ) 400
150
( ) 100500 x 1.2+ 60 (5 )
( ) 6003000 x 1.2+ 60 (5 )
450 5,000kgx 3 x 30
150
300
200
200
200
3,650

( ) «( )
550 ( 13.1%)

25%

65%

- 36 -



2)

1998

(1)

1996

: ( )
()
()
1 16
1996 97
809
276 , 1%
107
2km
30
150 96 97
35

- 37 -

(

)



12%

() 7,000

(2
94

(1)

50 70 5 2

1 30

610 720mmHg

110 130

60

65%

- 38 -



( 1 10%)

(RD : Refused Derived Fuel)

100
(2
1
3,500 ( ) + ( : ) + (7
500kw
)
3 4%, 10%
«C )
)
(1 ( ) ()

- 39 -



2 1 35

50

(3

(4)
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3) (

( )1
)

)
1976 2

.77 5

)

(1)
32kqg), 1
157
153

55

78

79

75

970g

1 2,614kg

, 2,420kg

( 2-4-2

- 42 -

( )1

1 400g,
10kg (20
115



1 26)
800kg
60 66%
27) .
26. 1
, 59 800 600 x 0.4kg+ 300
74 740 74 X 10kg
20 880 |18  x 10kg+700kg(2
4 194 200 x 0.97kg
157 2,614
1) 2
27.
1
() (ko) (ko)
4 70,778 28,311 044
5 76,090 30,436 982
6 68,340 27,336 911
7 55,380 22,152 715
8 11,4839 45,936 1,482
9 59,635 23,854 795
10 89,201 35,680 1,151
11 81,238 32,495 1,083
12 57,084 22,833 737
1 76,289 30,516 984
2 71,350 28,500 1,178
3 93,485 37,394 1,246
913,609 365,443

- 43 -




(2

200kg
1,016
88 4
95 405 . 96
97 11 517
. 86
19 696
97 17 725
61 97 17
56 34 95 18
30

415

86

27

81

11



28, ( )
t t t % %
79 628 86 220 30.8 13.8 315 1.3
80 913 138 347 33.0 15.1 473 1.6
81 1016 132 346 30.1 13.0 514 1.7
82 975 99 308 28.7 10.7 496 1.7
83 935 95 303 29.4 10.2 480 1.7
84 928 94 307 30.0 10.1 487 1.7
85 901 91 288 29.0 10.1 461 1.6
86 385 33 122 29.2 85 197 1.6
87 504 39 165 30.5 1.7 267 1.2
88 596 47 211 32.8 7.9 306 1.2
89 704 58 224 29.4 8.2 346 1.3
90 806 72 266 30.4 9.0 421 15
91 781 61 246 29.3 1.7 412 1.6
92 742 32 216 27.9 4.3 381 1.4
93 577 22 158 26.4 3.8 246 1.1
94 496 17 133 25.9 35 233 1.0
95 405 109 26.4 1.8 229 1.0
96 415 107 25.8 2.0 233 1.0
97 11 517 - - - - - -
696 63 226 29.2 8.2 360.9 1.4

(1)
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' 10%

30
10%
20kg
C )
2
4
19

- 46 -

500kg

100

86
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(2

( 2-4-3
( )
: ( 28 )
15.1%
. 2%
29.2% 2 33.0%, %
18
86 370.6
514 %5 229
10 17 |/
1
160kg 2,278kg
(3
T
9% 7 % 1 29

- 48 -

18

2%

25.8%

14

360.9

81

2,118Kkg,

2,543kg



29.

77 6 % 7 % 1
10.69+ 3.4% 8.93% 9.33%
27.2+ 3.6 217 274
101+ 2.1 145 114
37.2+ 4.9 38.8 31.8
4.2+ 04 4.63 7.26
10.7+ 1.8 114 12.8
3.1+ 0.3 - 1.94
- 2.60 2.36
- 0.51 0.26
( T ,
74 6
3 22 2%
10 15%, 11
13%
3
52 10.8%, 94 95 3.5%, 1.8%
77 3.1%
3.5% 96 1.94% 2 3%
)
(1)
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9 95 %
( 2-4-6)
( 2-4-5)
28 /kg, 40 /¢, 11
/kwh ,
3
267 | 94 12.0
It , 95
94 357 /kg 324 /kg 94 3
30.
94 95 %
«C )
5,936 14,456 13,433
) 483 208 235
( 2,100 1,757 1,800
465 425 444
( 2,888 12,066 10,954
7 12.0 35.7 324 26.7
( 44.6 1326 1255 100.9
It)
28 /kg, 40 /¢, 11 /KWH
94 44.6
95 %

- B0 -




132.6

83%  82%

44%
60%
(2
15,000

1255

, 41%

94

.77

- 51 -

49%

95

96

94 96

95

96



(1)

(2

(3

(4)

©)
(6)

(1)

(2

(3

(4)

©)

20

19

- 52 -



1)

80%

(1)
(2
(3
(4)

(A

1200
1200 ,

10%

( 2-5 1)

- 53 -

1200m/



(1)

(2

3

HEH1
HEINSE
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2)

(4)

1000kg/ h

>
84L/h

80kW /h
1.0 /n(

)

BT

BT

100kg/h

(Wx Lx H)

batch

- B5 -

80%
10%

50

7.5m x

1500kg/h

400
11m x
BT

(7 10

7.5m

)



45 55 , 85%

5 1 2
overflow 2
45
) 21
) , , 21

)
(1) 8 1 19 ( 80%, 15%)
(2) 3000 (8tx 3000 x 30 =720,000)
(3) BT 5000- 5E ( , ) 2 (90,000,000 )
(4) ( ; 6,268 x 30 x 2 =376,080 / )
(5) ( , ; 25000 x 2 =50,000 )
(6) (7 ; 90,000,000 x 1.403%=1,262,700 / )
(7 (376,080 + 1,262,700 + 50,000 - 720,000 = 968,780 )
(8)

190t x 30 = 57t; 968,780 + 57 = 17,000

- 56 -



20,000 /t 23,000 /t

(1) 2 ( )

(2

- 57 -



1)
1,250
560

(45%),

) 4%1

30
Drug Administration)

Spongiform Encephalopathy)

1 300 2

- 58 -

(24%), (22%)

(plate waste) 71%

6% l l l

100
(Federal Food and

(Bovine

Thermo Tech ,

Donn A. Derr(1997.4)



31.

100
100

100
100
100

100
100
100
100
100

30
30

30
30
30

30
30
30
30
30

2)

Michael L. Westendorf, 1997.4 :

- 59O -

: ML Westendorf, Zic Dong, and PA Schoknet




: (36 )
22.4% 21.4% (ADF) 14.1% 27.2%
3.2%
50 4
(P<.05).
( - 25- 50%)

(P<.05). ( 0.61kg/ , 0.65kg/ , 0.46kg/ )

50% (0.9kg/

0.99%g/ ; P<.05)

(P<0.5).
(P<.05) (88.2%  84.3%).
(56.0% 5520 ; P<.05).
(29.3g/ 2459/ )

(1.7kg/ 1.4kg/ ).

( :1998. 12. J.

Anim. Sci.)
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1980

1999).

1964

120

- 61 -

20

30



1)

) 1

(1)

steam jacket

steam jacket

(2

1/4

- 62 -

steam jacket



34

10.
( )
!
!
! ( :3cm
!
2
(8mm )
!
( H
1
: , ) )
!
(steam 5,
jacket)
!
5 9% , 60 1/4
!
3/4
' 60
60 , '
3 3 5 /30 3 /15 20
24 12




A1 eA)

37

27

_68_
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) 2

(1)

(2

(3

(4)

2
1
6- 7%
5 . steam jacket
6, 7
8

- 68 -

96



11. 2

)|

steam jacket

, (3cm

(8mm )

96

1/4

60 ,

3/4

120

, 12

- 69 -
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KFCC- 11097

10- 2001- 0000443,
).

Bacillus sp.
( ).
32
, , test
32.
(Lactic acid bacteria) BCP agar, MRS agar 37 ,24 48
(Y east) YM agar 30 ,24 48
(Molds) PDA agar 30 ,24 48
(Bacteria) Nutrient agar 37 ,24 48

- 74 -



(0.85% NacCl)

BCP agar

broth 37

No. 922)

30%(w/v)

15

1.0%(v/v)

37 24

Bacteriology (Kandler

BCP agar

APl 50 CH

3% (w/v) NacCl MRS

, 150 rpm 20 5

spectrophotometer(Kontron , Model

600 nm (0.D)

2% (W/Vv) 121 , 15
MRS broth 20

37 , 150 rpm 20

BCP agar

Bergey's Mannual of Systematic
Weiss, 1986) ,
, , (catalase)

kit(Bio Merieux Vitek, Inc.)

- 75 -



Pediococcus acidilactici

Pediococcus acidilactici

(KCCM 11746) NaCl

spectrophotometer(Kontron

Model No. 922) 600 nm (0.D)
. Bacillus sp.
, (0.85%
NaCl) nutrient agar 37 24
2 screening

clear zone

phytase phytase screening ( 33
Phytase, protease xylanase clear zone

cellulase 0.2%(w/v) congo red M
NaCl clear zone , a-amylase 0.2%(w/v)
Iz 2%(w/v) KI clear zone
Bergey's Manual of Systematic Bacteriology (Claus

Berkeley, 1986).

- 76 -



33. screening

( : NAD)
Protease 2% (w/v) skim milk - clear zone
Cellulase 1% (w/v) CMC2 0.2% (w/v) clear zone
(CM Case) congo red sol.

Amylase 1% (w/v) soluble starch 0.2% (w/v) 12 + clear zone

2% (w/v) KI sol.
Xylanase 1% (w/v) oat spelt xylan - clear zone

INutrient agar (0.3% beef extract, 0.5% peptone, 1.5% agar).

2Carboxymethyl cellulose (medium viscosity).

34. Phytase screening

(g/L)
Dextrose 15
Phytic acid, calcium salt 5
NHNO3 5
MgSOZs 7HZO 0.5
KCI 0.5
FeSO<z T7HZO 0.01
MnSO4 4HZ20 0.01
Agar 15
MRS agar, nutrient agar

- 77 -



1 MRS broth, nutrient
broth 200ml 37 , 120 rpm 24 ,
8 3L 5 L jar-fermentor
37 24 , 12

(vermiculite)  1:1:1:1

11 40
Bacillus sp. 1.5x 107
CFU/g, 2.8x 108 CFU/g
2 (4-3,7-6) (P. acidilactici) LL1:a(w/wi/w)
1)
500ml flask 4509
48 . 30 35 , 12
2) pH : 10 10
«C )
3) : 10 10
3,000 g 3 DNS
glucose
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sp.

sp.

(Bacillus sp.

35

Bacillus sp.

, Bacillus sp.

- 79 -

Acetobacter

homo- type

Bacillus



Bacillus sp.

35.
(Homo) pH ]
(Lactic Streptococcus sp. - 90- 100% , CeH 120€ -
acid Pediococcus sp. 2CH:CHOHCOOH
bacteria) Lactobacillus sp. (
( ) ),
Pediococcus sp.
pediocin
(Hetero) pH

Leuconostoc sp.
Lactobacillus sp.

( )

Co6H 1206aCH,BCHOHCOOH

CHIOH CO2
CO2

Saccharomyces
(Y east) cerevisiae

CHIOH CO2

sp.

, CeHILOt -

Acetobacter

B. subtilis
(Bacillus B. stearothermaphilus
sp.) B. licheniformis

B. cereus

B. amyloliquefaciens

(endospore) '

pH 1

Aspergillus oryzae
(molds) Aspergillus niger
Rhizaphus sp.

pH 1
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5 3% NacCl MRS broth pH
36 5-2 pH
H pH
37 5-2
36. 1 MRS broth pH 1
pH (O.D., 600nm)
2-3 4.78+ 0.02 1.75+ 0.08
3-7 4.22+ 0.10 212+ 0.12
5-2 4.02+ 0.01 3.01+ 0.02
11-9 4.89+ 0.03 2.71+ 0.02
14-2 4.02+ 0.03 2.77x 0.02
+ STD
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37.

( : CFU/ml)
(h)
10 24
2-3 2.7x 103 2.7x 103
3-7 1.0x 103 1.2x 103
5-2 5.7x 105 3.0x 107
11-9 2.5% 104 2.7x 105
14-2 2.1x 103 2.7x 104
5-2 99.4% Pediococcus
acidilactici ( 38).
P ediococcus
acidilactici(KCCM 11746)
rhamnose KCCM 11746

- 82 -



38.

KC KC
5-2 | CM 5-2 | CM
11746 11746
Glycerol - - |Salicine + +
Erythritol - - |Cellobiose + +
D- Arabinose - - |Maltose - -
L- Arabinose + + |Lactose tw | +w
Ribose + + |Melibiose - -
D- Xylose + + |Saccharose - -
L- Xylose - - |Trehalose - -
Adonitol - - |Inuline - -
B Methyl- xyloside - - |Melezitose - -
Galactose + + |D- Raffinose - -
D- Glucose + + |Amidon - -
D- Fructose + + |Glycogen - -
D- Mannose + + | Xylitol - -
L- Sorbose - - ||B- Gentiobiose + +
Rhamnose - + |D-Turanose - -
Dulcitol - - |D-Lyxose - -
Inositol - - |D-Tagatose + +
M annitol - - ||D- Fucose - -
Sorbitol - - |L-Fucose - -
a Methyl- D- mannoside | - - |D- Arabitol - -
a Methyl- D- glucoside - - |L-Arabitol - -
N Acetyl glucosamine + + |Gluconate tw | +w
Amygdaline +w | +w |2 aceto- gluconate - -
Arbutine +w + |5 aceto- gluconate - -
Esculine + +
+: - , TW

- 83 -



5-2 5% NacCl

Pediococcus acidilactici(KCCM 11746) 5%
NaCl KCCM 11746

( 39).

39. 5-2 1 ( : 0D)

5-2 KCCM 11746
NaCl
0Oh 6 h 12 h 0Oh 6 h 12 h

(%, w/v)

0 0.14+ 0.01 2.65+ 0.01 2.79+ 0.00 0.13+ 0.00 2.55+ 0.11 2.74+ 0.02

5 0.15+ 0.03 1.82+ 0.05 2.39+ 0.01 0.14+ 0.02 0.79+ 0.03 2.07+ 0.07

7 0.15+ 0.03 0.18+ 0.00 0.25+ 0.01 0.15+ 0.03 0.20+ 0.00 0.24+ 0.01

| + STD

(Bacillus sp.)

phytase, cellulase, xylanase, protease,
amylase Ca- phytate, CMC, xylan, skim milk starch
screening

colony , ,

Bacillus sp. 10 ( 40 1

-84 -



40 Bacillus sp.

Bacillus sp. 4-3 phytase, cellulase, protease, xylanase a- amylase
, Bacillus sp. 7-6 protease
amylase . Bacillus sp. 4-3
41 API 50
CHB kit(bio Merieux Vitek, Inc.) 50
(97.7%) B. subtilis
( 42). Bacillus sp. 7-6 43
Bacillus sp. 50 B. subtilis
(  44).
40. 1 Bacillus sp.
37
1 Phytase Cellulase Protease Xylanase Amylase

4-3 +++ ++ +++ ++ ++ +

3-1 +++ ++ + ++ - ++

3-5 +++ ++ + ++ - -

3-6 +++ ++ ++ ++ - -

5-7 +++ ++ +++ ++ + -

6-5 +++ ++ ++ ++ + +

6- 11 +++ ++ - + - -

8-24 +++ - +++ ++ - -

4-6 +++ - ++ ++ - +

4- 27 +++ - + ++ - ++

7-6 +++ - - +++ - +++
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41. Bacillus sp. 4-3 ,

B. subtilis 4-3
Gram staining +
Motility +
Cell form Rod
Spore formation +
Catalase +
V oges- Proskauer +
Acid from glucose +
B- Galactosidase +
Arginine dihydrolase -
Lysine decarboxylase -
Ornithine decarboxylase -
Citrate utilization +
HZS production -
Urease -
Tryptophan deaminase -
Indole production -
Nitrate reduction +
Gelatin hydrolysis +
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42. B. subtilis 4-3

B. subtilis B. subtilis
4-3 4-3

Glycerol + Salicine +w
Erythritol - Cellobiose +
D- Arabinose - M altose +
L- Arabinose + Lactose -
Ribose + M elibiose +
D- Xylose + Saccharose +
L- Xylose - Trehalose +
Adonitol - Inuline +
B Methyl- xyloside - M elezitose -
Galactose - D- Raffinose +
D- Glucose + Amidon +
D- Fructose + Glycogene +
D- Mannose + Xylitol -
L- Sorbose - B Gentiobiose -
Rhamnose - D- Turanose +
Dulcitol - D- Lyxose -
Inositol + D- T agatose -
M annitol + D- Fucose -
Sorbitol + L- Fucose -
a Methyl- D- mannoside - D- Arabitol -
a Methyl- D- glucoside + L- Arabitol -
N Acetyl glucosamine - Gluconate -
Amygdaline + 2 aceto- gluconate -
Arbutine +w 5 aceto- gluconate -
Esculine +
I+, ;W
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43. Bacillus sp. 7-6

B. subtilis 7-6

Gram staining

M otility

Cell form

Spore formation
Catalase

V oges- Proskauer

Acid from glucose

B- Galactosidase
Arginine dihydrolase
Lysine decarboxylase
Ornithine decarboxylase
Citrate utilization

HZS production
Urease

Tryptophan deaminase
Indole production
Nitrate reduction
Gelatin hydrolysis

+
+
Rod

+ + o+ o+ o+
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44. B. subtilis 7-6

B. subtilis B. subtilis
7-6 7-6

Glycerol + Salicine +w
Erythritol - Cellobiose +
D- Arabinose - M altose +
L- Arabinose + Lactose -
Ribose + M elibiose +
D- Xylose + Saccharose +
L- Xylose - Trehalose +
Adonitol - Inuline +
B Methyl- xyloside - M elezitose -
Galactose - D- Raffinose +
D- Glucose + Amidon +
D- Fructose + Glycogene +
D- Mannose + Xylitol -
L- Sorbose - B Gentiobiose +
Rhamnose + D- Turanose +
Dulcitol +w D- Lyxose -
Inositol + D- T agatose -
M annitol + D- Fucose -
Sorbitol + L- Fucose -
a Methyl- D- mannoside - D- Arabitol -
a Methyl- D- glucoside + L- Arabitol -
N Acetyl glucosamine - Gluconate -
Amygdaline + 2 aceto- gluconate -
Arbutine + 5 aceto- gluconate -
Esculine +
I+, ;W
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12. B. subtilis 4-3  phytase, protease, cellulase, xylanase, amylase
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1) [ C ) ]
12
45,
(acetic acid)1 2 3
12h 24h 36h12h 24h 36 h 12h 24 h 36 h

A 4 23 35 43 27 42 55 32 22 21
B 5 35 55 62 43 46 65 39 34 24
PA 24 31 33 23 22 25 39 37 27
(P. acidilactici)

BA(Bacillus sp. 22 33 37 32 41 45 38 35 27
4-3 & 7-6)

PA+BA 22 34 35 23 25 31 37 37 24
( )
1 (acetic acid) , 1( ) - 10(
Z 100 )-100 )
< 1:10

10 )-10C )

LE

~

-0 -



2) pH,

pH 1 ,
PH B 12 "
’ B
(%, )
B 48

|B12h
(B24n
(D48

A=

A E A waH o

13. oH
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E oy
c 0.5 F
3 ——n=7
[
w —l— U= A
fj 0.3 —h—unH B
o 0
0.1 B8
Hhg A2t
14.
A ( , ), B
2z
sq b 20,38
18,91
= 18 F = r
£ 17.35 —— =T
EURCH —m—wEH A
% —h—WEH B
Kl 14 L
12 F
10
12 h 24 h 48 h
B Al ZE
15.
A ( , ), B



1
1.
H 4 y 5
5 (drying oven) 3
(Wiley mill) 2mm
A OA C(1990) . NDF(neutral detergent
fiber; ) Goering  Van Soest(1970)
“ ” 12 Ca
1)
1
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1. (%,
)
1 1 195 80.5 13.8 28.6 34.7 6.1
2 2 22.7 77.3 19.3 26.1 21.2 6.5
3 3 23.8 76.9 25.3 21.8 21.3 4.3
4 4 21.9 78.1 14.2 27.2 26.1 54
5 5 21.8 78.2 25.0 30.2 19.8 53
6 6 19.9 80.1 12.8 26.9 28.1 4.4
7 7 19.1 80.9 17.7 27.6 23.9 4.2
8 8-1 20.0 80.0 194 25.3 21.0 4.1
9 -2 22.3 71.7 14.9 26.2 18.8 5.6
10 -3 28.5 71.5 11.8 22.6 14.7 4.1
11 -4 33.9 66.1 7.8 18.4 95 4.0
12 9-1 195 80.5 18.9 26.2 22.5 49
13 -2 22.9 77.1 17.8 27.0 20.2 51
14 -3 30.6 69.4 13.2 225 15.9 58
15 -4 36.3 63.7 89 17.8 10.9 3.0
16 10-1 17.9 82.1 19.1 26.4 194 4.2
17 -2 23.3 76.7 17.2 25.8 17.7 38
18 -3 25.6 74.4 12.7 225 135 35
19 -4 324 67.6 8.3 18.2 77 35
20 11 175 82.5 18.2 28.3 21.2 4.1
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21 121 197 803 162 28.6 225 23
22 -2 254 746 175 284 237 29
23 -3 330 670 116 217 149 22
24 -4 343 657 15 17.4 59 2.9
25 131 198 802 196 29.7 207 37
26 -2 244 756 193 273 198 40
27 -3 331 669 94 192 9.0 37
28 -4 373 627 15 18.4 7.4 38
29 14-1 166 834 193 26.8 121 46
30 -2 218 782 148 263 183 37
31 -3 298 702 110 220 126 39
32 -4 322 678 90 196 133 38
33 15-1 218 782 157 295 236 59
34 16-1 179 821 176 30.2 209 56
3B 17-1 188 812 162 283 203 53
36 -2 231 769 170 277 195 66
37 -3 291 709 138 296 135 50
38 -4 262 738 100 312 11.0 53
39 181 200 800 151 30.1 261 42
40 -2 242 758 152 295 236 51
41 -3 318 682 103 313 139 38
42 -4 373 627 97 316 126 40
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43 19-1 189 811 162 288 235 74
45 -2 260 740 126 293 185 51
46 -3 272 728 125 306 149 39
47 -4 254 745 92 32.9 77 5.9
48 20-1 215 785 160 280 238 7.1
49 -2 215 785 159 280 212 55
50 -3 289 711 121 29.0 171 46
51 -4 291 709 102 312 8.7 6.3
52 21-1 189 811 141 27.7 204 7.8
53 -2 199 801 147 265 219 45
54 -3 266 734 118 299 162 41
55 -4 335 665 94 30.4 100 65
56 22-1 189 811 166 275 288 81
57 -2 191 809 156 28.1 192 48
58 -3 249 751 129 31.1 146 34
59 -4 337 663 95 31.0 102 7.1
60 231 187 813 168 298 211 85
61 -2 202 798 155 276 205 19
62 -3 227 773 144 307 179 29
63 -4 241 759 108 316 104 21
226 774 160 275 202 450

320 680 91 25.4 96 45

191 - 746 - 126 - 258 - 17.7 - 19 -

254 809 193 295 237 66

241 - 627 - 174- 59- 21- 85-

373 759 329 133 71 136
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(%

1 1-4 30.2 6938 140 31.3 16.5 3.87
2 2-1 211 789 17.8 324 121 4.19
3 -1 224 716 18.7 31.9 9.18 345
4 -2 248 752 18.7 32.6 20.6 5.36
5 -3 255 745 20.6 32.0 185 3.66
6 -4 341 659 155 28.3 14.2 4.85
7 3-1 222 718 21.6 31.1 205 5.56
8 -2 249 751 24.0 30.0 21.9 6.30
9 -4 30.2 6938 175 30.0 19.2 2.92
10 4-4 33.8 66.2 18.0 29.3 14.6 181
11 5-4 289 711 18.1 289 16.2 271
12 6-4 311 689 19.3 29.7 16.7 3.95
13 7-4 325 675 185 29.3 18.8 2.00
14 8-4 254 746 214 30.9 204 5.78
15 9-1 240 76.0 24.2 295 17.2 5.63
16 10- 2 257 743 22.7 29.9 19.8 6.89
17 10-4 373 627 26.5 28.8 15.2 4.58
18 11-2 18.7 813 215 29.1 18.0 6.44
19 11-4 253 747 147 19.3 9.89 8.24
20 12-2 296 704 19.9 294 18.9 5.82
21 12-4 237 76.3 15.0 214 101 7.44
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22 13-2 280 720 194 284 15.8 6.96
23 13-4 372 628 218 274 16.0 2.72
24 14- 2 263 73.7 215 274 134 3.32
25 15-2 259 741 22.3 28.7 26.5 8.91
26 15-4 377 623 125 21.7 171 7.11
27 16- 2 269 731 20.6 30.0 25.9 7.78
28 16-4 385 615 125 225 17.7 5.75
29 17-2 255 745 18.0 27.1 12.0 7.29
30 18-2 304 696 22.7 31.2 21.9 7.24
31 18-4 40.8 59.2 126 24.6 124 5.75
32 19-2 295 705 20.0 30.9 20.9 543
33 20-2 212 7838 20.0 30.3 20.6 5.66
34 20-4 40.6 59.4 135 23.7 12.8 4.50
35 21-2 278 722 191 30.2 18.4 5.63
253 747 20.7 30.0 185 6.00

33.0 670 17.0 26.7 155 4.62

18.7-3 69.6-8 17.8- 27.1- 12.0- 3.32-

04 13 24.2 32.6 26.5 8.91

23.7-459.2-7 125- 19.3- 9.89- 1.81-

0.8 6.3 26.5 31.3 204 8.24
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2)

) Cay P)y
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Chloride Titrator Kit(Part # 711196, Environmental Test Systems, IN,

USA)
, 5  45ml
#5A filter paper

( 4.3,
53%
6 - 8%

3.

4. Ca, P

- 102 -

5
Quantab kit
( 2.0, )
03 - 09
3%
(NRC, 1998),



1) E coli., Staphylococcus aureus, Salmonella, Listeria
5
E. coli., Staphylococcus aureus,

Salmonella, Listeria

1)
5 E. coli.,, Staphylococcus aureus, Salmonella,
Listeria

E. coli, Salmonella sp.

. Atomic Absorption Spectrometry

Shimadzu AA-680

1) cd

Pb (3 ) (8 )

31 19 Cd Pb
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3)

Cd

1

2.5ppm

(Cd 0.06ppm, Pb 0.15ppm)

12 (

Pb 10 20ppm

- 104 -



- 105 -

9 11 )
2 ( 16 300
) 289 71
3 6
1 6
288 ( 216 72 )
2
1) 1
- ) 3 966- 38
- 11999 3 25 1999 6 15 (86 )
(8 ) (10 )
( )
)
2 2 4 4 4 4
36 36 71 72 72 74
- 45kg - 90Kg




3)

- 106 -

1, 2 =2:1
3, 4 =3:1
) 3 966- 38
6 1999 26 (79 )
(4 )
) ( )
2 2 6 6
36 36 108 108
50kg - 100kg
3:1
50kg
100kg
2( ) 1, 2
, 3



% , %
66.01 0
22.64 66.60
8.47 24.92
2.04 6.00
(50%) 0.06 0.173
( , 25.3%) 0.72 2.129
( , 43.4%) 0.06 0.173
100 100
- =3:1
% , %
75.0 0
125 50
11.25 45
* 1.25 5
100 100
, Vit. A, D, E, K, B2, B12, , 1, Zn, , Talc
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3. : (%,
)
1-1 2 1 844 28 130 32 17
1-2 2 1 855 41 120 39 11
1-3 3: 1 878 6.0 332 17 22
2-1 3: 2 748 65 348 27 20
2-2 3: 2 876 54 312 36 28
5 1,2 1
(1,2 )
( 3
(average daily gain, kg)
0.665 0.797
1, 2
60 0.520
0.545
1 27.9%
40 90kg
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96

, 75

63

21

- 109 -

12



(kg)

1 2 3 4
46,5 0.639 4.88 0.335 5.46 0.868 1.27 0.762 8.73 0.673
8 46.1 0.669 4.58 0.375 5.54 0.907 6.71 0.742 8.33 0.699
46.3 0.654 4.73 0.355 5.50 0.887 6.99 0.752 8.53 0.686
42.5 - - 0.561 5.26 0.775 8.14 0.739 9.25 0.650
10 395 - - 0.484 4.50 0.842 7.29 0.805 8.42 0.639
41.0 - - 0.522 4.88 0.809 7.72 0.772 8.83 0.645
445 0.661
2 42.8 0.669
43.7 0.665
48.2 1.136 271 0.731 2.89 0.840 2.78 0.516 2.80 0.869
8 49.0 0.926 2.55 0.490 2.22 0.638 242 0.699 2.67 0.726
48.6 1.031 2.63 0.611 2.56 0.739 2.60 0.607 2.73 0.797
] '8 =71 (1 22 ,2 15 ,3 20 ,4 14 )
10 =81 (2 44 ,3 18 ,4 19 )

NY
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(kg)

1 2 3 4 -
516 0687 6.73 0.711 8.26 0.707  7.90 0641 7.52 0575 10.2 0.
451 0659 6.05 0.506  7.93 0.741  7.58 0.637 7.06 0.666  9.00 0.
483 0.673 6.39 0.609 8.0 0724 7.74 0639 7.29 0.621  9.00 0.
442 0.653 6.53 0.444 8.18 0.746  8.07 0.677 7.49 0.879 - 0.
457 0630 6.30 0.455  8.08 0695 8.26 0.638 7.46 0.618 - 0.
450 0.641 641 0449 8.13 0.721 817 0.658 7.48 0.748 - 0.
472 0662 6.40 0.555 8.11 0.723  7.88 0645 7.35
509 0.759 4.39 0.829 4.04 0.861 4.88 0.861 4.88 0.592 - 0.
49.1 0857 4.39 0.823 4.04 0.727  4.88 0.727 4.88 0.467 - 0.
50.0 0808 4.39 0.826 4.04 0.794 4.88 0.794  4.88 0.529 - 0.

] =79 (1 21 ,2 11 ,3 31 ,4 16 )
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15 1 0.083

1 0.654(
4.73kg) 2 0.662( 6.40kg)
2 1 2
( ) 0.05%
2
2 (1, 2 )
0.662  0.555 1 8 0.654 0.355 10 2
0.522 . 1 3, 4
(8 0.887, 0.752 ; 10 0.809, 0.772) 2
(0.724, 0.621)
1 0.665 2
0.645
9kg( 80%)
(dry matter basis) 1.8kg
2.02kg( 12% )
1 6.36kg( 65.6%)
2.19kg 2.31kg( )
2 7.35kg( 70.1%) 2.20kg
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system

1)

2)
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(

75kg

2 phase feeding

, 1998; , 1999,



1999; , 1999).

( , 1996).
(1999)
(4.1% vs. 24.7%)
(
)
( )
( , 1999).
( ) (biological feed value)
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(

, 1998)
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100 115kg

11, 12
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24 ,

2+ 1
1) pH
pH 59 20ml Ulta Turrax(Janken &
Kunkel, Model No. T25, Germany) 8,000rpm 1
pH meter
2)

Grau Hamm(1953) filter paper press
plexiglass plate (Whatman No.2) 300mg
plexiglass plate 1

planimeter(T ype
KP- 21, Japan)

(%)= x 100
3)
polyethylene 2
%
4)
polyethylene 75
water bath 30 30
(%)= : x 100
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5)
75 water bath 30
30
Texture analyzer(TA-XT2i, Stable micro systems, England) Warner
- Bratzler blade

6)
Colorimeter (Chroma meter, CR 210, Minolta, Japan)
(Lightness) L* (redness) a*-
(yellow ness) b*- . L*

97.83, a*- -0.43, b* +1.98
7) NPPC

NPPC(National pork producers council)

, 1(pale pinkish

gray) 5(dark purplish red) 1(devoid to

practically devoid, <2% fat) 5(moderate to slightly abundant, 6-8% fat)

8)
TBA test(Witte , 1970) , TBA
malonaldehyde mg/kg

9)
(1975) conw ay

10)

TLC(central location test) 30
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. 100

1999

13

11

17

16

19

30

37

63

28

23

49

100

1)
2)
3) 8
4)

1) pH
2)
3)
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4)
5)
6)
7) NPPC

CLT (Central Location T est)

30
Quota Random Sampling
30 39 40 49 50
30 30 30 90
30 30 30 0
60 60 60 180

()
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1.

2000 11 25 ,12 2
1)
2)
1.

2000 11 27 ,12 4
1
. 108
Q Q Q
25 27 26 30 51 57
52 56 108

8 )
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1) pH

2)

3)

4)

5)

6)

7) NPPC
8)

9)

CLT (Central Location T est)

30 2

Quota Random Sampling
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30 39 40 49 50
25 25 25 75
25 25 25 75
50 50 50 150

(

)
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1.
< 4-4-1>
(kg) (mm) )
83.00+ 5.64 20.36x 4.90y 1.82+ 0.60
86.41+ 3.94| 25.88+ 4.871x 2.18+ 0.95
85.07+ 4.88a 23.71+ 552 2.04+ 0.84
86.00+ 6.88x 21.29+ 1.89%y 157+ 1.13
- 79.75+ 4.09ry 24.13+ 2.87Inrx 1.75+ 0.58

81.65+ 5.74b 23.26+ 2.90 1.70+ 0.75
82.74+ 6.38 20.63+ 3.83 1.58+ 0.84
82.70+ 4.27m 22.77+ 3.93m 1.70+ 0.84
82.71+ 5.12¢b 21.94+ 3.99 1.65+ 0.83

1) 1=A , 2=B , 3=C , 4=D

El

L

Xy

86.41kg
85.07kg N
81.65kg
25.88mm
22.77mm
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2 1, 2
1.65
2.04 ,
2
< 4-4-2>
7.67+ 0.84 7.53+ 0.63 7.34+ 0.63
15.71+ 1.36 16.20+ 0.85 15.70+ 1.76
7.06+ 0.85 7.40+ 0.72 7.26+ 0.91
1.10+ 0.12 1.13+ 0.09 1.16+ 0.16
4.25+ 0.34 4.49+ 058 4.16+ 0.46
10.05+ 0.98 10.15+ 0.98 9.66+ 0.86
0.20+ 0.04 0.23+ 0.05 0.23+ 0.07
3.62+ 0.43 3.76+ 0.64 3.63+ 0.50
49.64+ 4.17 50.88+ 3.80 49.11+ 4.83
1 7 7 7 7 7
. 50.88kg ,
49.64kg , 49.11kg
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< 4-4-3>

7.55+ 0.53a 7.01+ 0.40b 7.27+ 0.55¢b
15.38+ 1.31a 14.23+ 1.37b 14.64+ 0.21b
6.91+ 0.74a 6.19+ 0.66b 6.64+ 0.64a
1.09+ 0.15a 0.93+ 0.14b 1.04+ 0.12a
4.21+ 0.40a 3.94+ 0.38b 4.03+ 0.38b
10.56+ 0.76a 9.39+ 0.76b 9.81+ 0.77b
0.20+ 0.04a 0.17+ 0.04b 0.23+ 0.06a
3.68+ 0.37a 3.34+ 0.31b 3.49+ 0.28¢b
49,58+ 3.42a 45,20+ 3.35b 47.15+ 3.00b
eb
49.58kg o
(45.20kQq) (47.15kg)
3 pH,
. pH
24 pH pH 5.53
) - pH 5.39
pH 554 o
pH : -
pH
< 4-4-4> pH,
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pH (%) (kg)
553+ 0.22 32.11+ 2.38 428+ 1.87
554+ 0.26l 31.51+ 2.14m 350+ 0.96
554+ 0.24a 31.74+ 2.22 381+ 1.41
5.39+ 0.23 32.18+ 4.40 343+ 0.72
- 5.37+ 0.15m 33.08+ 2.55m|  3.18+ 1.32
5.38+ 0.17b 32.81+ 3.15 3.26+ 1.16
542+ 0.17 32.82+ 3.27 3.74+ 1.26
5.38+ 0.17m 33.36+ 2.58 355+ 1.19
5.40+ 0.17b 33.15+ 2.84 362+ 1.21
El
Im
31.51% .
31.74%
4,
. L* value
L* 53.84
55.46
(54.44) (54.63) (55.69)
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< 4-4-5>

(CIE L*a*b*)

L* a* b*
53.84+ 2.80 14.47+ 1.27] 3.25+ 0.97
54.63+ 2.60 14.30+ 0.62 3.64+ 1.04
54.32+ 2.65 14.37+ 0.91a 3.48+ 1.02
55.35+ 1.94 13.39+ 0.55m 3.43+ 0.86
- 54.44+ 1.90 14.05+ 0.83 3.65+ 0.69
5471+ 191 13.85+ 0.81b 3.58+ 0.73
55.46x 2.59 14.07« 0.73Im 3.65+ 0.95
55.69+ 2.61 14.14+ 0.79 3.88+ 0.80
55.60+ 2.57 1411+ 0.76zb 3.79+ 0.86

<

Im

. a*-value
a*-

. b*value
b*-

a*-
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<

4- 4- 6>

(%)
(%)
2 7
42.48+ 10.5 4.09+ 1.94 8.91+ 3.39
41.50+ 9.72 3.84+ 2.16 8.02+ 3.67
41.89+ 9.85 3.94+ 2.05b 8.37+ 3.53b
41.45+ 7.26 521+ 1.14 9.54+ 2.35
- 43.42+ 6.01 459+ 1.15 8.97+ 2.24
42.82+ 6.31 4.78+ 1.16zb 9.14+ 2.24&b
42.86+ 4.80 5.73+ 1.91 9.88+ 2.00
42.55+ 9.40 5.04+ 1.93 10.04+ 3.08
42.67+ 7.88 5.30+ 1.93a 9.98+ 2.69a
2
2 4.09%, 7 8.91%
2 5.73%,

2

7

9.88%

3.94%,

7

8.37%

- 132 -

—



6. NPPC

<

4- 4- 7>

NPPC pork quality standards

o) 9 9
2.91+ 0.30 3.00+ 0.00 245+ 0.52m
3.00+ 0.00 3.00+ 0.00 2.82+ 0.73
2.96+ 0.19 3.00+ 0.00 2.68+ 0.67b
3.00+ 0.00 3.00+ 0.00 3.07« 0.19
- 2.94+ 0.25 294+ 0.25 294+ 044
2.96+ 0.21 2.96+ 0.21 2.98+ 0.38a
2.95+ 0.23 3.00+ 0.00 2.74% 0.54Im
2.90+ 0.31 293+ 0.25 2.60+ 0.62
2.92+ 0.28 2.96+ 0.20 2.65x 0.59b

) 1=Pale pinkish gray, 2=Grayish pink, 3=Reddish pink, 4=Purplish red,

5=Dark purplish red

2) 1=Very soft and very watery, 2=Soft and watery, 3=Slightly firm and

moist, 4=Firm and moderately dry, 5=Very firm and dry

9) 1=Devoid to practically devoid, 2=Traces to slight, 3=Small to modest,

4=Moderate to slightly abundant, 5=Moderately abundant or more

eb
Im

291 3.00
290 3.00
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2.96




<

(2.94)

4-4-8>

2.92

3.00

(2.93)

2.94
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3.00

3.07



1.82)b 2.02a 1.94eh
1.81 1.97 1.94
1.66 1.64 1.66
3.80a 3.33b 3.78a
3.74a 3.33b 3.70a
3.85a 3.3% 3.79
3.46a 3.26b 3.59a
2.38b 2.6la 2.37b
(%) 40.0 183 41.7

<

4- 4- 9>
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3.82))a 3.71eb 3.62b
2.23b 2.25b 2.47a
1.93b 2.04eb 2.09a
3.69 3.59 3.57
3.76 3.66 3.62
2.64 2.63 2.58
3.57 3.49 3.53
2.34b 2.53a 2.48b
1) 5= , 4= 3= , 2= , 1=
eb
3.76 )
- 3.62 3.47
) " 64.5%,
' 30.5%, * ' 5% , -
) ' 57.2%, ' 33.3%, ° ' 9.5%
) " 49.4%, ¢ " 38.9%,
11.7%
< 4-4-10>
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3.95))a 3.72b 3.62b
1.99a 2.14a 2.37b
1.80b 1.98a 2.07a
3.93a 3.63b 3.59b
3.83a 3.66¢b 3.63b
2.31b 2.53a 2.55a
3.84a 3.66¢b 3.59b
2.37 2.43 2.55
3.76a 3.62¢b 3.47b
64.5 57.2 494
( , 30.5 33.3 38.9
%) 5.0 9.5 11.7
43.9 30.0 26.1
(%)
1) 5= , 4= 3= , 2= , 1=
eb
43.9%
o 30% 26.1%
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1.
< 4-5-1>
o)

k) | (ko) | (%) | (mm)
103.9y 78.56y 75.63 17.83y| 1.68
106.2x 80.74x 75.96 21.57x 1.70
105.3 79.63 75.79 19.66a 1.69
106.3y | 788ly | 74.12 15.58ym | 1.63
108.9x 82.00x 75.35 19.73x 1.77
107.7 80.52 74.78 17.80b 1.70

) 1=A , 2B

g

Im

Xy
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2 1,2

2.

< 4-5-2>
7.40+ 0.64 7.69+ 0.93 7.75+ 1.14 7.91+ 0.78
14.90+ 1.06 17.70+ 1.79 15.03+ 1.45 15.18+ 1.36
5.18+ 0.57 5.14+ 0.61 5.39+ 0.43 5.44+ 0.37
0.79+ 0.09 0.81+ 0.09 0.86+ 0.07 0.85+ 0.09
3.96+ 0.36 4.08+ 0.41 4.16+ 0.51 4.09+ 0.55
9.26+ 1.25 9.92+ 1.20 10.07+ 1.22 10.39+ 0.94
0.21+ 0.03 0.21+ 0.03 0.22+ 0.03 0.23+ 0.04
3.45+ 0.32 3.59+ 0.40 357+ 0.43 3.63+ 0.46
45.16+ 3.29 46.12+ 3.64 47.06+ 3.34 47.71+ 2.17
43.45+ 2.62 4342+ 2.36 44.27+ 3.07 43.84+ 2.23

1 7 y 7 y
3. pH,
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< 4-5 3> pH,
pH (%) (kg)
5.51+ 0.21l 32.65+ 2.49 3.72+ 1.11
5.54+ 0.25| 3143+ 2.21 3.74+ 1.03
552+ 0.23a 32.03+ 241 3.73t 1.06
540+ 0.17m 32.79+ 1.62 3.78+ 1.39
5.42+ 0.07m 32.40+ 1.48 3.72+ 1.60
5.41+ 0.07b 32.58+ 1.54 3.75¢ 1.49
Xy
El
Im
. pH
pH pH
) pH
4,
L*-
a*-
b*-
< 4-5 4>
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(CIE L*a*b*)

L* a* b*
54.50+ 2.29m 13.94+ 1.24] 3.41+ 0.83
55.06+ 2.27m 13.83+ 0.91l 3.80+ 0.93
54,78+ 2.27b 13.89+ 1.07a 3.61+ 0.89
55.95+ 2.03I 13.22+ 0.74m 3.52+ 0.66
56.84+ 2.30I 13.17+ 1.24m 4,06+ 0.80
56.43+ 2.21a 13.19+ 1.03b 3.81+ 0.78
El
Im
5.
< 4-5-5>
(%)
(%)
2 7
40.20+ 8.92 441+ 1.78 9.05+ 3.15
39.28+ 7.57 425+ 1.94 8.67+ 3.32
39.73+ 8.19 433+ 1.85 8.86+ 3.21
39.57+ 4.30 468+ 2.01 9.83+ 3.44
39.05+ 4.63 461+ 1.72 9.65+ 2.33
39.29+ 4.44 464+ 1.84 9.74+ 2.87
eb
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6. NPPC

< 4-5-6>
NPPC pork quality standards
) 2)
2.72+ 0.46 2.88+ 0.60
2.69+ 0.47 3.00+ 0.75
2.71+ 0.46 2.94+ 0.68
2.65+ 0.49 2.81+ 0.75
250+ 0.51 3.05+ 0.70
2.57+ 0.50 2.94+ 0.73

) 1=Pale pinkish gray, 2=Grayish pink, 3=Reddish pink, 4=Purplish red,
5=Dark purplish red

2 1=Devoid to practically devoid, 2=Traces to slight, 3=Small to modest,
4=Moderate to slightly abundant, 5=Moderately abundant or more
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< 4-5-7> (TBA)
1 7 14
0.184+ 0.04 0.282+ 0.04 0.343+ 0.07
0.188+ 0.04 0.283+ 0.04 0.338+ 0.06
0.186+ 0.04 0.283+ 0.04 0.340+ 0.07
0.187+ 0.05 0.289+ 0.07 0.345+ 0.07
0.191+ 0.05 0.280+ 0.07 0.339+ 0.14
0.189+ 0.05 0.284+ 0.07 0.342+ 0.11
8.
< 4-5-8> (VBN)
1 7 14
5.63+ 1.62 9.58+ 2.41 12.82+ 1.91
5.58+ 1.45 9.85+ 2.14 13.40+ 2.34
5.61+ 1.52 9.72+ 2.39 13.12+ 2.14
5.68+ 1.67 10.17+ 3.57 13.16+ 2.62
5.57+ 2.32 10.88+ 4.76 13.78+ 2.86
5.62+ 2.02 10.55+ 4.23 13.49+ 2.74
9.
< 4-5 9>
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42.7b 57.3a

(%) 41.3b 58.7a

3.39 3.76

3.45b 3.80a

3.40 3.49

341 3.60

) 3.55 3.81

(5 ) 341 3.56

3.40 3.45

3.28 3.44

3.40 3.51

341 3.53

5= , 4 , 3= , 2= ,

eb

< 4-5-10>
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56.0a 44.0b

(%) 49.3 50.7

3.53 3.72

3.64 3.68

3.51 3.32

3.60 3.55

) 3.73 3.64

(5 ) 3.68 3.65

3.57 3.59

3.36 343

3.51 3.59

3.53 3.60

1)5= , 4 , 3= , 2= ,
eb
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< 4-5-11>

49.3 50.7
(%) 453 54.7
3.46b 3.74a
3.55 3.74
3.45 341
3.51 3.57
) 3.64 3.73
(5 ) 3.68 3.61
3.57 3.52
3.36 343
3.51 3.55
3.53 3.57
1)5= , 4= , 3= , 2=
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A 5 & AUYUSARE Z0Al ES YLty

HZl &4

AlAFLE a4 2AIY

Sevetolld "ad A4S Ak oF [I7T7THEC] HEd o] FoA o
8% sFEE oF 4240420 W& FHEFR WHAD vk ol & Fof
o 116HEA #FE ol won gatsldl A of Bade] Gy
Aol =ol AZE A EAR dFEH L Ut

FAGet A7 Mol AFHA A MMt 3% B LAsE §4

g2U71E o 415080 HEd 1 FolM RF - ARE - FUE-4F
5 AAEAA v - el 4d - M 5 Ad7IZ A2w ool gn W

7hA R2-& 5108 (123%)0] Bilsti 10958 (38%)2 ©E & U ALw
FREAE 257 A2 Ao (4 F,1997)

A&2E 3870 wigtel 5370 Tl YoM BHE AAE ste dYe WE
1538 ol @l o] RolA d-Fe Lo FHE 2#7E 10289
o ol & APl 626U Aol A8 ¥vh(AE FW A 1999)

olg] gk FulE Fo)7] | 1997HRE “FAE 2y7] 0% &7 F¢l
5% A% ey o e Vg, olFE de SHEE &Y
oA e ¥

Helu HBeM  dR FAELE A WY EE 2%t ge
ol NgRIE WetoR EWE i Alugs #HE QA7HE FHEu
sict. 28y g e A EE FAH Ftde U8 a8 A$ Yol oy
ojA A QAEEZ} Fol22 ¢ow FojE fEs7] oj@n H3 ¢
€ SHES 71F AIRE #8387 #lgt P e 2 Tl o A #UN
g M shevt Fopsizl AERG W ool oW ARjl ¥ ¥R AF
Aot ol @& FHEE AR st vo] dE 2 A JHEHE}

p
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fivte ¥ol ¥t

o] =EAME w7l & &HEE £A, Hse v g Uiy &
23 E7hE A4 FHAEE FHeE A, & 428 o83y
AV IALRE TEA H&E HAdA F4F FS st A driy &9
o] $AS=AE dtotdln, W& FHEE YEd LY AF I/ AN
02%F od FAH A3t AdeAE AdTezdA & FHEF MY AA
o 712 A8 & AF}A T
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A24d F2 S4E Anig A

1L &AM 8

3 $4EE /Moy AGLEZRE £ AMeldte o] Eohy v
B3R E H3}r] At Frx ool LA Py FFHA A4
g Hedo Alelg zAech o] $4EL & FAFE 109449 Fxg 7
Adul g e 3lon oY 40089 & EA4EE AHYsn e o &
2 299 40% 4HUE MNEARRE RAL2E AU ¥k Urix 69
e ARFgeg ST o FHEL F4L HEY 4T F HHEZR
B ET 80,0009¢1e} AYFE WAT o]F FZNA F£43e BT E
¥ 550003 #wejHlRer &Y 250009E& A&dtn ol ANWAALR
o] davt He 9 SHE GRAE HEY ¥ldo] EX e Aol
11X

9 4008
+ Bl edw N M@
: FHA
v &2k K.4F (80,0009 /MT| 32,0004 ¢
" ] AP E=
441 & 55,0009 /MT| 22,0003 9 e g
A " o
ga) ®g  (250009/MT 1000089 | 7

2. QAR RALR A v S

dgog e FAES Helshy) 3 <ddn, A, dgsl, 7 oA
E0lg, FxpRpgolat, 7NAALl g rpadziel, A KA dul, e
ALEH B FuE AN Aol H 2 o vteRt ot

g FHE EdAERE 2 Y3 Az tgd 44e F&
0% dY4EFE 90d/ke(EFoRE $4F 90,0009), ciFdAUdAE 60
H/kg(EF T 60,0009)) B,
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ge SHES Heldle dd e JAPHZA FAZIAY 1%, EA371AF 1
W, olEA £AJR 3o i VEFE, AAF 400%, HAIFS £9F
100% 8 243 Fdo] ¥ 7,080,000¢0] L3S kg7 17.7¢99 Ayulst @
st Aog FAEAG.

2902 A7E Y Ao 20,000kwrt Eo] o|E FHog #§AEW o
1,000,000¢1 0] A3 kgF 25¢Ue] M7 B ey FAHY, @
BHI2A 29478 BYY 15§ A8 44000009202 /& x 5509/ ¢
x 400M/T), F&J &= ¥ NAXE A& 330,00091(600 ¢ / ¥x5504/
0) % 4,730,0009 s A8V B3 kg 11.89 9 Amulyt B A
o8 FAE A

2 UE dYTAAE HFE v

| eay | LANE N x

| “ A 74 19, A7 19, o83
AW 17.78/kg) 708088/ 9 | 74] > 3E AR Aledgel
Agvl | 25%/kg | 1,000% %/ 9 |20,000kw/ ¥
| g%%ago%q‘ﬂ 400M /T=4,400,000
\;?Lu . } 3 - 5 + Q ‘ =, ’
(@g A}& 124 /kg [ 47308 ¢/ ¥ i}a‘;@%%zgffé}%ﬁ}ﬂ] PED
600 ¢ /¥ x 5504/ ¢) = 330,000 _
: 30kg/ 0009 /k 400M/T
37} vl A& | 3%/kg l,zooa:j%l/%_zg,%}g%/é x 1.0009/kg x /

e sow s (179, SO0 T P

4 A : AR} 600,000 + g5 10d
wohgzpnl |1258/kg) SOOUU/H | oq - 5000 0/ 9

-+
dc

af}

71eb-f A BA,
AoEg are| 259/kg| 1,008 /49

%%' * M”‘;ﬁ 56390 /kg [22,5104 /¢ | 22,510,000 +400,000kg = 56.3Y
21 AgAA 2 $AFE: 1,000, 2% F424: 4009 2hg,

A 6007l

At EALE AXE A HUF JAEE 3k 1,200,000 (30kg/10M/T
x 1,00091/kg x 400M/T)o] 285 ¢ kg% 3o dAHY Rog F3H,
22 Aol thE olak@A] 2,500,000 (2} EE 600,000 H x AMlFH ozt
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& 5% +12€¢)3, #7pAu2A 50000009 (2Hg 600,000 9 + W8d
4100 +129 = 5000 HA/H)o] a0 ol F kggoz #A3Y 47
6393 1259 2] vl Ro] WY Ao FAHAUG.

Bog 7| fAES, ARF 2 FwIEAM 10000009 Hze ulgo] w
Y Aoz sAsE kg 2549 Hgo] FriEe @e FHES A%
GHEALEE AR 913t = kg 563409 wlgo] WARE og
A Ak, olw EX AR diF ojate XEEHA FUoh

3. ARG REALRC A& HA AAKe $44 B

Fe& FAEE AFonty FA ol JALRANER ARt H K
4 Axlol FoRe 49 A Fria dopit &ojo] HAREAF Yot
27 geide daes A EAIRE J9% 9ok At e E
Fog Age wla AlFAgol ol FAAA HFow t¥ivh ¥ ol
Aokl E & 19999 ~2000% 2W AlFew YR FHNEAe Yfo
A 2E PxAe] G ol FARIL o] ofridM HAF AlYAY
AEE $E3e EHE AU

7b. A% AQds

AFLAAEE B E XA FAdste AGANEL HEHFol

448kg?) SAHEE 7YY W& A Bhkego R FAE £ FAR
50.7kg e 718 Ay FA YL 065kgd AoF vElRew oy 1d ¥
T LEANE AFFEe 2EV)F 6.85kg, AR AT8E 105kg] ReZ e
ek,

vt AR Fol dde A%E HiAFol 493ked F49EE THYL
vl & A3 1049kge g FAso & FA Y 566kgE: VNEHA dd FA
B 0.74kgd) A2 Epwton ofw wigAlR 19 Hit NEVE AHF
& 263kgel HoZ AAUAAIRY 38% &l 23 Re g vEgten, A
B 878& 35kgolth

2) £TF(1997) e ol& 41 R FH3%UF
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B3 FE AFEE 49

T | M AALE o ulk wi3tALE
v LA A= 44 8kg 49.3kg
&3lA AF 95.5kg 104.9kg

v S Y = 77 o 75 o

3 ZE BYH 50.7kg 55.6kg

A TE FYF 0.65kg 0.74kg

dF Alg HJF 6.85kg 2.63kg
ArRLTE 10.5(1+0.65 x 6.85)| 3.5(1+-0.74 x 2.63)

v, 94 Bd

Ad EA RO 2§ W S8 x| AbEe £AdE sy HHA
B €% kg% WAUE AEs ol wigAtm] 28 ALKA A8} v
ek BYe Hoh 53 ddLdrAs st Wit o fd4E Al
71 A8l M e ARE], F7tg BxAed], A& s Belss Astdl 9@

&4, AL TAIR Fo) AlY 9 Qv FohEd §8 TesATh

1). At
7b). A g A4t

A gAE R R AAE KT A A BAAHY AR
€ BAE7) 98te A4 HEAEA YR @dd AlRE RF3eof
t}, o] Al AgPolMy HMEE A2 SHARE 2] HEE Fo3igen
2 A AG/NESG I ARHE ATl A89ME 66.7% R4 i
#ALEY 9 33.3%¢] @A BEFAENE nld Fojop H,

AtgdlE F o gt el AAe A LEAE kg® AT
v 56.3¥ 3 T8 & 66.7%F A &3to] AdG Az F 2227199 RF ¢
EALRE ARV SISt Aoz FAEQdC ool M 2E A B
A8 TYH 2759/kgd FAHE 333% % HE5E & 3626299 ¥ 8o
WAt wEAlEo] o F HKE 57 AARE = 585334¢ AR Y
Eb st ot

{LE

o]& wlgo R E& kgT ALEHE AN fdd 497 &

- 174 -



ZA% 507kge HBE A A wEAEC Y EF kg¥ AlBYE
L1549 & Ao Z AAEU.

gigle] wifAlE ] 2§ E& kgW AU E A7) o F
% 19 A#H(263kg), AHEZIZHTHY), 2000 1-49 7|1t F B sl FAR
FHENE 24796 ol AE 375%F 1A &G WMPAE FF FU
A(340¥)& Mg o8 & FAYPGEE6kg)ew v wiAbgo] o7
=% kg Atgn] 12069 1At

AT YRR WigAbEY] B kg 5290 AEE Ao
2 ety

W), Az A3 E e o FEFrH) g

AR 0% FEFNHE LR e 4E AlRe FdF
Atgvle] A ARG Bole EyolA §uhrbel 93.4%(288%)7F AtEulo) 5
A GELS AAUL AV G, FAHA s we A A
A2 66% AT o] FAHog MSARY ALRAIL o}F Weol W
drp'eba @@t FEA7E 300%0%), Atrulvt 28 ddEwv'dan s
Bl &2 634%(197), ‘At oA Frhohe A& e TL ofF @el FoHY
Hebn §Ed AL 24z 1%0EA)dch <E 4> Fx

4 d2 48 Abx F9Fe Abmv] AR

z BRI SEHNS(%) | 3
AR M) 7} o} F We] AdEd 9 30.0 93.4
Atgelst 22 Azet 19 |34 | .. |
EH %'5‘:—0]%}5} __,_,' - O S S— 00 N N S
Atgul7t oha 27k 1 3.3 6.6
A&7} o}F o] &3tk 1 | 33 | ..

3t Al 30 100.0 -

2). ExAn] 71
7h. #x A Al
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Qb AlAE ol B eher o] Hixe] 19 widAE A
H e 263kg ™ uste] AW EALEE 6.85kgol Hel HA FF HE ]
d Bx wjMae] xto)zk Q7] whdolth wely &vie] FEEE i
07} &7b2 A Scin Molop Sty AAMIALE FolAl HA FF 1Y
By wjdee Skgo 2 WIFALE Fojalel dkgol ulste] Fulje] @® Re
2 A oyrlel B Ewxd 2000098 AL ol& AW
Z & Z2AUoz o] kg BEx e & Ast A3 qALEANE F
ol 79 13499 Frtulgo) LA} Aoz ANHUSG

), FEFIT Y dExAd

0% dAdoR ¢ FEF/HE e FEATANA B2 &4
g Age Fo¥ Fxe LARE AR A ‘Eurt o @ohAoh
23.3%(7%), ‘Bx7t 2F WolMrPetn $¢8 n$0133.4%(10%)2%, &}
Aotn w8 9 567%(17H)elAY whd, ‘Emvh 23 AHoiAWR7t
13.3% (4ol AvkA ekskeh &9, g nolseten FEE AL 30%(09
ME 22 sk o) Ao, =T 37§ qle wE JPue Aw
W Bysjeivle] 3o @& S48 AR AMEe] U A5 8928 A
Agste] GFERIIEC T SAE AEE V¥ d4dew B 5 Sl
5 %%

E5 W& S4B AR FOF RuuAY g

L PR eAL (R eaue(%)]8 2
By}l v Beldo 7 723.3 56.7
¥not 23 golAt 0 34 | o
iR k) s 9 30.0 ;
¥zt 28 FoMd 4 133 13.3
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). A% ARG Fad g &4
WAt o) o% vl el A4 184 B 13590 A8 RE THA
& v, A HASE 275 A(365+135%9)0) "k LHEAEA g H Ko
Ao ugALE o g ul Kol wsted 1L13v(AR FAHE&H 0.74/065) BS54
o] o] £89E2 135U olF HEY A% 18AT 239FE 15390
52 A7 3ASE 243 H(365+163Y)e] Ho AFH 03] Hdgol
A28 Aoz A4t
wad HAE Fao wE A A7 H3ke] 1998ExE F
PRI ZA} WEG 20E Aas 2AAHT £33 AF 103kgA FF
&ole] 7,3619)8 A &dted AAG Azt wjgAlE W Kol Wstd kg B
Qo Aol A Aoy +HAY

21

). $FAl A &4
(1). &9 A4

HEol go wA F wuickAoly AR EANREZ AR A4
Eo WMIAIRZ AFRE AEC Mkl £io]l Hetst APl Yonz Al
A GAGME 292 AYSAANRE ¥ &Y 9 hdo] BoixE A
o] gch.

olel® FHANE WSy Slstel AMLEARRE ASE HE
o W@ £3& C $802, WYMNERED ALY YEe ¢ B §TeE
ue Tojud BSE o CEEe 7hAae 33709 320391 0957 Ak,
710 2000 19-659¢ HE kgF Ax WEAF 188488 H g A4
WEALRE AFS @ SR8 AR 7hAo) kgt 9420908 Ael7t @ R A
Ao,

(2) dExA 43
AR 3078 FEEE YR duaAgy de SA4F A
8 g% S58A ANE B oM SEAe 46.7%(147%9)7t &
o] WolAT: SHUL, 267%(8W)e& dERo)Ft gHPed, THO
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Folarti S ¥IEE 233% (7)o 2] oot @4, & RE2R0D
@ eAxE 19(33%) 0l

ol FHHoz BHsH, ‘FiHol 2F WA 26.7%(8
W), “gdol g wol FoAX7t 200%(67), ‘Fwel 27 ForAd'Ut
13.3%(473)01 ™, ‘FFol wi-f Bel ForHUTH7E 100%GF)EolUS. F, &
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g
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& 30,0000 Q9 Hgo) WA Roz Figch AlY WHEFE 104
2w AA A7 AZue Az 39008 Yol P,

olWelE 39,0004 el thd 27} xR} g olatz A W
5%8 A43t7 gk ARolx wae 1950MY, 7et F4w Fez A
1508 9¢ ANsd g A 60008 g1l Nl o] kR WY Hoez F
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Atgic}, ofvle) Az & &8lAlF 573,000kg(2500Fx 2.43] dx 955kg) S A4
3l kgd 1050€(6,0004H H +5733kg)el v go] Fria WAE How F4t
o,

ah). QAR EALR Fo]E HE A F7F 44
stM 2 vpel o] APLAAIRE Heol¥ AF I Wi s
2 84d AFgHlE ¥ dol wste Fol, Ha, &3 F AdFol Tolu
100%4 2] #7140 AR Y Hog B
Az F7iu & AL7E A HEE BlKE UM F a4
T Avk xEolg 2dE H R AR LEE 10005 ol TR
& E n§xFHHE kg 578%, A7t wm¥HlE 109%em R Aziv] F7}
Fede 68700 gt

. ARLAAIES ALGE A9 44 @G
ol 4dg FEEY AYLIAIRE AMEE A= HAERE ALRE
ARt kgd EF ALHZ}F 27649 A= FrF GAT Ao FHA o
7)ol oAb LEALEC 2lg FA FE 507kgd thAl A Estd A LERA
B2 HAE AMRY AS aEatez HAE AFSE 5l vt 5
14013927649k 50.7kg) Aol &4 wAsE Ao g wepr F&
SN EE o) &3 YALFAIEE ARl HEFEE ASTFLRAM BA &

w7l &AE sl Ao HRHA 7] AN FE T
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¥ 7 ANEEAIE o Mg £o44 vl

AFLAAR #9 AR o

i
> of
2>

1.ApE Y]

6.85kg % 0.75" x 77 x 509 =22,271¢
6.85kg X 0.25% % 779 % 27597/ kg = 67,0659

- ) T 2 g ! "

36,2629, %A 58,5339 kg APEH: 528

H & E kT Atasl
* 67.065+55.6 = 1,206%]
58,533 +50.7kg_=1,154% €

2.63x 759 x 3409"/kg

2 Bt x 77U X200 A AAHD00Y) (6o xT5U Y556 g
a )| 507 = 2429 =1084)
AR |1AAY BSdF : 153A(UF 204 v 1A §IS:
q1&3 0.74/0.65) x 1359) 1354
o9 (ot M4 36591539 = 2489 AT HAE 214
¢4 (AE A 038 x $F €0l 7,3619) 3651354
(0.28) ) SHFEE NFBkg Y =2a9d | =27 943
4 % 2 |2oivgd BEF o CE¥Ee sHEa
Aol [1:0.95(5.0%)98 20008 1.59 HE kgt 4 s :
o o |WaAA 188480 A | | B
& 41,8849 x5-+-100 = 94209
- §ol7] 37}
7571](1507H"§“ngﬂ°l7])x120,oooaa+x1
B3 o @A 20,0004 9+ 1}o) e}
LMlY, FAu) F 10,000 ) YA 39,000
e
- Al e 10 d3 A oG
5,4) 4] 1) 3,900 ¥ :
&5 7} |- 2H&olxt 39,0004 Ux5%=1,9504 % ' 0 10.509
- 71} Al Tk 1504 9
- F71 ulg A 6,000 ¢
- AT S EEESTIVKg(2,5005x2.43] 3

x95.5kg)
- A7k kgF Aldy] F71v) 8 10.509
(6,000 §1 -+ 573 H kg)

U FALE M BT Fol, ¥, &3 F A

6.4 F |17 100% 27h $A
?]a:‘l e 57809 /ky ‘ 0 68.7041
&y [A7h=g 1090/kg ,
A 68.70%1"
¥ A |276.4% kg
1) BEAE F AN Yo

2; UEAE 3 BFAEYAHCE

3) R3AlgH

4) MEALE T A FF 1Y Hceud ek

5) '99 W FALE kg?a‘ 4714

6) '99 ¥ E ¥ 2AFE A4 FALRIA PP81-85

7) 2YZALI R 20008 6YF P23

8) 2UZALHE 20003 645 PO3A 2000 144 71TF WK E| @ WY
AR BAE 712 2479/kgol A F00A I75%F 7HAg st @ag HA 9.

9) FEH A AR
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A #HAE &3 1A G 140138 ol R}l o|FoR)3] YuME F
E F7te BAHE ¥ 4 g Reg udsnh

B, o) AALAAE EFOR fHAstd B 2632398901 000ke +
(LEAE ALRARTE 105 x 9 LAAER v &A7E FE 50.7kg] x
% 2gslelol ¥ Fo 140138 0] 40l de& SAHEE o83t AYUE
AE Az siRA g RA Foists Folel AlYE]ofol §& &ul o)

2. A4 HEAE O WFAR FA NFE BY
HEAIRE FANE A WEARE S8 Z ol Hst N &E
kg 20499 F7pH|fo] WAL o] F 8| KE FFoRn Fadd 103429
o] &4d0] WAste Aoz FHEUG
Y AlF e wel BEANR AxFus FE EuMnit HEd
Ae od &A4E YA WEsE/E B 8 o BAATH

¥ 8 AATHEALE o WA A UdE ¥4
fal WEALR A2 4 Wg

l
+10% +5% 0 ~5% | -10%

“10%| 275(+134.8)| 253(+24.05) 281(+132)| 209+25)! 186(-8.8)
FE ; SR PR T

By +5% | 262(+28.4)| 240(+17.6)] 218(:6.9) 19?(-'55)' 175(-14.2)

A g | 250(+225) 228(+11.8)  20400.0)| 184(- qaa‘ 162(-20.6)

¢
o 5 -5% | 238(+16.7) 216(+59) 194(-4.9) 1"‘?(—1'373(13{” 26.5)

~10%| 226(+10.8)  204(0.00) 182(-10.8) 160(-2] b} 138(-32.4)

3) FEFLS FE& S48 AR AEAFOTHNN S SHE ET
30,0009 A=e] Aol glol o) ARE FHa] ofyrii FH3I UE.
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A, EALEANZAE L 10%3F6tn FE BaedE 10% 4+
ot A dMe E& B kgF 27599 Frhulgo] MAste ARy
Aol Wgsly] Arvl 34.8%9 F7bA e wl & dAdol oigch

olglol = WEALR AZAu|7F 10%stEsln FE Exxelu) 10% &
¥ #HMe AnvElodiMe ES A kgW 1389 ute] Friu]go] EAEA
Agoidoe] wEsty] drct 324%9 F7bAQ) vl 7o] dAdt. o)A
BAAR AZEBH FE Py vge WEC] dA FEFAMA A
T FEgE F= R wdH

of. AR EMNE ST FEAY B FRAA VA= 9% BY

GE FAEE YRR APUYHAIEE Azt HFE siA] AlRE
58 HS, oM A5 vkt o] sE FrHY dFAME & A
¥ 140139 Aol Bio] o|folAA] guMe FAHeE ¥ Efo] F
A gtk 2y ol A FEAdECrR Hu ¥ B9, U YorhM F
7h Ao B o 2 e ofgA F AU ol HE @il H
ste] WEAE o)-gd ¥ HFARE FEFUHA A FE FHE

Aeul g Ao ¥R & FEHAL

L
ol

. de $NE2 MY F AL ANTS

$o deeld @2 MEHE de S48 o 4U0NELE

4sEd olF 678400 E(160%¥Erh AEE BEHT glew(2Bs,
1999) olF oA Hut F =<l 33020080 AN AlRE g/ Arh
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X9 HALHARE AAKobsE @A F5 2F

¥ T o AA 2 A

A7 SAE ¥ 7] HEF4240HE x 16%(ALE I E)

x 50%(WNALESE) x 0% (MYEL) - AL EALE

578,000 & |59 Md#%¥ 05275 = 578¢ %+

A7l AL 2y 7] NEYF 424088 x 50% x 90% -+
ofl A} ub B AL sk ME (0527 “3,617‘11“

3,617,000 Nk FAlE FF A% 05275 =

F1) &WE, 1999(7) AAA, PS5

o] We| YLFALE 0%E 7FASHE o 305HEL] e FHEo] Ay
YIAIRZ FRErte Aol e

o JATEALE Folge] 5275kg(UY FAF 685kg x ¥ 77
olmz 305MEORE o STBMF(305H & +5275kg)e] HA& wl& shest
o ol ‘989 A HA EEFF(12630HF)9] 46%, 9% 8U'd WA s
R A& F42(75448 F) 2] 7.7%0° sFEch

el Az WiEEE @ S22 42408 F F Aol sjdaE 21200 E
(500%)¢ HF YL aAae $48 & UAD AL 90%FE 7t o
Wk 3617THF] AXE AASE £ U 98 AN =EF T B6%F, '
W 89 shR| A& T4 480%F A= EHA #)

). A E S SFES dAE
AL EALRE Fodetd FA A & FAYE 5% 50.7kgelth
ol A& ANIAALEE W KFA] il wiIFAbRR WS geietd 1770k
A% 60.7kg x HA ¥E WPAE AR 84 359 wWiEAEVE BAR
Yed, AFLAAIEE LU ol o whEgel wigAtrsE HEE AU
oo Relop & Holr},
wpebd Mok sle e & ALEFL 102595¥ (57T8HTF x 177.5kg)ol =

g8 F FRTFAHE 8%E A E W of 50650582 AtERE S oA
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A7t U

oj¥lofj= AT BT E B& SAE 42400 EF Hutel s stE 2,120
BE(50.0%)¢ AALEARE $5F 7 A ReE2 Y B &% 36174
%9 A E AHSY 4 AolAM 297810 el e ARG FE FY BRAAAI
A ol § YHZ BEAY 357490 ol Aoz FLEG

th). 287l Aeuig A%

otA e upgl o] AAWEAIRE Fata 33924 E(AA
16%)9] &€& SAEE Hd £ JYoni olF Yy F¢ EF 4544
A88 Ao st 1526999 2] qeulgo] FH R, & &Y
% 7S BF 200M4e) 2088 A2 HASW 6784949 207 M|
fo] depd Ror et

olfole A 21204 E(HA Y 500%)& AYLEANER Y T
Ae 4% o8 AT 4R @ sfystE A Rk of 9544 E, A%
st st o 4240998 AP 5 UL AR FAAET

ol 4ol Al Hiz uiel o] ANWEAIREZ HAE ARY Ay F9
1401390 9] &40l wAsl Aol gk wtkd AF7AA FEFINA o] A
o) ZA AVIE B2 ZH olft viE ofyldl vty Rl OHER
Ge S48 g o] gte] ANLAANRE ATt HEES ASYLEM &
Al 2#7) BAE AAsteis Aol AAEA &Y HAME FE FA
AA® 238 WA F9 14013 EAAR EY 263239) ol4te] ®aol
Qoje Aot
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¥ 10 F& S8 AIRSE G 7bed Abab R 28] M)

Ay A ¢ 2 A
e 4’760‘%%‘3% %2 250.7kg x AFR 8 g 35 x 578 F=102,566%
=S 1025668 x WgHAlE B8 TAE 058 x £ 54712380
oy | (57]_9-1:‘3 s 476031'2—.&&1 X 1200-?1 = 5'712“““)--?_ )
29,781 1 g o) | T3 F2 A F507kg x AFRRTE35 x 3617056418368
44 641,836% x W¥IAIR TLE THF058 x B 44712380

e (357449 |5 29,7813 e x 1,200 = 357379 vy
2 152.691 41 WAL EAIRE o] 83 G SAEH I39.2HE x €% WY
o ' B8 4537 = 15,2649 k4

a4l TANTAAEE ol8% e SAEBF 2100E x £% v
A8 Y g sspe - osaome

. ‘ﬂi’b"%ﬁ’*l-hi o] &% ‘i’} él%‘a‘ 3924 E x EY 27}

&l AUEAEZ 0|88 Yo SAEF 212088 x BF 27
al | A0 e 004 = 426000971
= 1) A, 1999@ AAA, P9
2) %%%ﬁq% B AENA s 129 Azbul8-¢ 200000808 24
33

b

Fe SHER AYLEAAIRE WE] B RE A A ATz A
B 9M T AAAH &def A7Iv AAAHLEE oF 1026HE~6418
HES ANEd FE £UYAEA} BA o8 FHer FUTE 47604
92)(57.1919)~29,781 Mg ef(3657.49 )2l ¢lg7t dgE 4+ Y& Aer
g ¥ olvel gde& AHEE vYY B M HAABAYE F
3to) 15269 Y ~6784% %o, F& §4HEE 24% F9E AT WAA
BAGE Fohe] 95499 ~42400 9] 287 Maju]go] dAYH Aoy F
AHo R o] Aldel AHdste FE FIHAA FZ 14,0139 BAg %
¥ 717 e ANes Hr,

ol#l g AAWAANEE ol 8F FEUE HAHANTI] S E QAL EM
2 3L ALFARse FE AL AE Az & P87 AW =
3 Aol Hold AL EAME FANME E& SHE WEILEFH L
& Aegozn dgadgae Mzu g7 AWae 245 Jor2 9

.L>.i
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AR e HE7beAd e W&

e

Aoz g

. FE FHEAR AT AFIE AT R ARFE 59

AN ARx F4

A AFoA AzF LA 424U tES] FE S4E F 16%T o

1% Alee ey ded ol& HHASRR AR HA FARE
AE AL 1286HF9 HIKE AMgo] ZhestR 1274 Yl MEFE 9
Hgo] AgHe Aoz HHUG

ayd ge FAHE 2 FoUAM ol YBAIRZ ol &3e M E
£ e AYG Fckd AL Jbe WA AMS e H3d ARF S
A ulge JgA ABIEIE <E 11> & <E 12>94 4F FA A
gad, & S4E HAL 10% Fo) F& SHE AR H&E 60%7
A e HAg AUz dME 43403 F9 HEES AEE £ SloiA
Al 2ot 34uie) HESE ALY F A& Aoy FAHE EY, Fe
A oA 4299 90 AlaE =9 W gl HZE £ AoA €A R
34u1e) AlEF ¢ dgo] MY & s Hon FHHAN, OJANY A
o] Age] we} ¢ FAE & ade A exd 5 U

E 1l SELIARANGF A&7 = A (&9 HF)

T ¢ 8A% YEAE 8% 9%

16% | 20% | 30% | 40% | 50% | 60%

_ +10%| 1414 1768 2652 3537 4420 5305

ge eng| +5% 1350 1688 2532 3376 4.220] 5,064

g 2g | B9 1286 1607 2411] 3215 4019 4822
| -e%| 1229 127 2201] 3054) 3818 4582
1157, 1447] 2,070 2893 3617 4340

-10%

- 186 -




¥ 12, ¢ LA AR o Ansynd R (294 9Y)

e BHE FEAR oJf8
16%| 20% 30% 40% 50% 60%

+10%| 14.0| 17.5 26.2 34.9 43.7 52.4
ge §A4E +5%| 13.3| 16.7 25.0 33.3 41.7 50.0

= 2 0| 12.7] 16.9 23.8] 31.8| 39.7 47.7

s s

-5%| 12.1] 151 =226 302 3770 453

—10%| 11.4] 143 21.4| 286 357 429
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A3d AAH T

ol el A B ulel Po| 4 HEARER SXNE ASY A+ FT
1435841 ¢] &Aol MAste o) gt wpebM AF7hA] FEF I A o] A}
fdo] ZA AV A &% olf7t v2 A7]o) uin Relit, aeg
e EAEE ol 83ta AN LYAAIRE ARIA HKFESE ASFLEAN
EA 287 EAE Ay AYol AAHA Y] AHe FE Bt
A #H2 &3 A FF 438U (AFLEANE EF 269714) oldel B
ol o] Fo Aok gttt

g SHER LAAIRE ¢E] HKE HAAA FAF2EN vAH
BE 9A 23 A &4ol A7V AANHoRE oF J026HE~6418HE
o AES FE FAUAEIA AA 0§ ddoz @AsE 47608 ¢
(57.19 9)~29,781 6 g el (3574 2)el 97t dokd 4 Us Az F44d
B oolvel @& S4EE WYY A$E MASE QAABANE F3ld
152.6% 91 ~678.4% ¥ °], SHES 228 A4E HHEY GAAREA
AE Fde] 9549 N ~4,2409 99 2y v do] HopE R FAH
22 o] Ao FdstE GE FiAA T2 143689 HAL FEI
ZHx 7 e AHLE KAl

ol21g A WHAIEE ol & FEUE LA faMe GHTRA
B FAL AGFAR}e JE AG AE A= B "avt U &
3 ZAdo] Hold A4 WHAIR BFHAME @& FAHE uEJAZREY @
& XNYFoy AR EAR HE:0E7AE e B+E JLo2R o]

Aldel HEMsAe B F HoR gtk
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A6a He SAS oS YBAR 30 |
SEo Ny F=2 B4

A142 %Fe I3 42 F3

A FRE Fo4A A4g 7k Huie £48 AV Hae v g2
2 BHa=u AAg 2bsA st tRE deh oldd A FRE FHo}

o owdozye dEd$4E o)fdt wya ¥ AE7]IR|(Survival
technique Methode) §°l Ut} vl @& ol &abs Wy 223 v]&F
4 g “Ux 3(U-shaped)" o Xi v]g352 HA4HdMe HEE
ol wylolrt, ol& AT ME YA IeloiA e A At 7t
TR ol FAFlek shest

8, HALE J)He FAN FA AR ok TRE HFHE
Mg welsbe WY o g “AlgEe] Ko ddly M7 FIE Mol A
e od 2AE T Aok olE HAMAME AR oy giape] AHAH

AR F7100) BAH HRE oo} Fr}

i

1. Bl &g o] &

RE ¥ uEe Jhn &3 v fog A A EVOe F
7b7b AALg QAR e FEol w wEtE s angolo o Y8 S5
AAke 71zke] @l A )zboly] W spN &L &EFE Yastr) A
€ staREd 8 A Fufsh dute] e v EoR AAE 4 . JhEY]
&9 ole Fa} HE, AzA, 4EA o2& g8 s vlg #Hel A=
o 8-2 Z3etch oy A 71 dell M AZ e B, 8 kv g B 5
< Atgojt},

LGH G(FCYe Aatg ated, 84 ¥ e wAsle v golvy, 1§
E59 de 74 - AM, A8 % Al »drpda 9 SRR, Aol
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 AAEHE 5 T¥ed ey Wes EESS Rgol HEoE BF
B ol BEHA S W Ak B BARE MEs BT EA %
As)7] Aele Aung EBoz HFY 4 dou), AW 230 FUALW =
ARG AE oln] $9 T EE BUSAY FoinAE 048 £ ge
22 DN EE 58S gl REG WS A Q Aulel A
M B4 DRUS0R ANEY NehE 2R Azel FolAd, 1 A L A
HE ol ARFoRA BAMLHE 6 o4 YA @A Ik EAE
U ARA A oz veld nee o o)y wARA wEth ey
L5 45 2 DgH8 TR ud ouch J UNE 1Y FU=E
Qe gasn, 34X 9A o) NEslolol s nAN oL ARY & Aok
28y Y wEAE ALANDE O o4 THHIGo) B2 GEth AT BY
2 089 YAREAL 0] AUHEoR BRE + o

53 JALAE RAV SO UM EOE ERHE AL o9 To] KA
N APEA ABslel AT

29 Azke] AUE FrhE AATA AL LANELE FEH A EA,
AAF FIE GALAE AT % 4 itk oMY A Aol AuY RE
Hee $4 bavgon AUk

Jev g FY go] AR #FE vy A4k V2 Wl wdAGAE
ABR2e FE AA Z2HY 5 U Rolth oA NUFAAE BE UG
ol mAgu g0 HFY + Avk welM zt A 92 F Ao MY R F
2oz RRsE AL BR¢ A2e nedsA) gus Bobssch nAv D
el gzie) FHE B A 2 E F2 o) FolR s Ao FEF
2 bAugo] dg nAYE W go] Fo4an Aol Yo W4E 12 WL
Baw

2R AANGAEL 27 (Long-Run)ix &3+ 205 A= F4E ¥
AND 4 A B ANYOZ 2RE goletn & AT Y¥L 73
AR BATY (R AFRLG) o) H4E 7HH)S Wl 84 ¥ S(SRMO)
5 2 S “UA} 2ol 7] @R 854 (SRACI N 2A 9T SHE 7
2o A s ofel Al wol @A W YIFNEIHo| AR

r

- 190 -




AlZbo]l R A FoAM AY e WAE £ AW /e ER, ¥4 2
4% Zu & AAY & =5 Aok 7] HFE S(LRAC)S 24 w7 Hav &3
Mol sl EEAM(Envelop curve)g Wl T8 4 loh

2. v &84 A2
AR A B U8 E BYIHoE welsAGW DN Lo ¥

% sle
Ao wPu), g, AL Fo ANT B HA A &L AR Su

Hgow ¥ & Qo
Fulfold 7 v 8YH 7z Faolth AaE Abw AUTHAN F5)
& Qaase] ANFAS YANA od7lo] FH FRAF tF Eu]go]7]
WEol AR FHAZNM o] & AGozM o fatEol s et
ARNBANA AL M SFSE 22 Yo FUY AR A4 B
g TR JJRAOE gt 2

v = f(AFR e &, Aasa, Adwal 714, 7))

FUEHTE AFS7] Ao AAR AL FA e HEzA ARG o] &AM A
B 1Kg A4o AMFRge 948 ages youE dAH AY, &
TR} ARl wel At 24 B Frhatea g Ad8o s sorg 4 9
o},

FH| R85 AERAE oo 24 o)}
TC = Bo + BQ 1 AQ5 + wi

g AA TCE A&7zt 2 £ul 4, Qe A& F UATE By B, A%
TR & gefuel, oF 24 & JEbRY o]HA AHg Ry g R
2 #H2zx4 ¥ (Least Square Method)& o) &8lo v £ 84§ FA%c) bgo

@

2 3¢ Aetvete] FA fold HFol HAuketol ot
A 34 2P AEY L vehle 2P ALRYE 0K &g AT 8
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A SAE Aot ot AAGREE AAAF ol w2 e A
Aol FAHolY Ane A et FAE ®& B¥E ¥
s},

3. 97398 HAE A HY YAqR

ALE A Ale AgdA Avle vEE Hag 87 §Eto o]EHoEE
Y 9ol Ate AdFE =T 8Tk At

H) & gl A FAEE FHHE AaHE atolof sted Ay
E£grol oA HEu &g AP L BAUEFN) FHAHEE Ho e
A& ol4 HEu-§ HANFS oy & QUrh

o|g F£A2z YedR, g3 gt

TC = Bot B1Qi + BoQ% + BaQ’ + @ sessvessesneninisi @)
ACi = (But BIQV/Qi +B:Qi + BiQE i worverssemeenss ©
MC; :ﬁlQ;+2,3'zQi,+3ﬁ:4Qiz T T PP PIT PR Rl ()

©43 ©40) Bolok =2 MC = AC @AM Qol BsA 27 Q &,
2 ulg HAHAME AR AVTFRI} AZEC

oeie ul4US PUE o8] AAME /IRHoT AR AAFIY F)
29 29 AR 24 sojof st v, A Y& SABE 04 AN ¥
E UHEARE HrEdA A Alxdte =g olve ' F3 o
G2 go} METF GG AR ARAEE ALY BrbssT

4. 5 A9Ae #wd(Executive Judgement)ell 23 ¥
Hia Agate] B 1 HFo A7 AYE HE H 49X ¥
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o] ol AP YL FUF BHETE FEY wrt Wt TYM 29 €
e e BZoRE 2Y 5 e A A9A BUEE A9 4
& HRoA w ¥& & v FEeld ozt Hu AFAte] ddy AFEY
of 8§ oj&o] golwold AL 1 dfel NFEE I UF FobH Aol

Fe& SHES oY AN FE LEARE Fol® ¢E HHANE MRE 5
Ae7] MR Sl AF 7 287t Guslojok st v AR o] AR
= AR g AR o] Wy A HAYFF FH & M el
ete g He A EE YEAIRE o883 e Tk Wi MRE HE S
AEZ ol 4% A FE LEARE Fol8 FE AYMNE TEZ RE UHE
9E 4 dbef it
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A2 A 3L SHEL o]l&% R gE WHEAR
Holg FEFIZA}

de SABE o8¢ N FE LAANEE Fol¢ YE 37 3 9=
259 04 5719 WEAS 545 366455 (HEUH 66791, Wol A4
182.3%)2 2000 8] M= &9 shA] AMS 54 32767%F Bul 10Wjo)d sk
o, HE EE &7} 307 RHHAL ¢S S4B ARSI 4wl 17
e PG W AvHoz AWMAY FEFAuC FFLoU e YE
o 9o HIAA ¥ e o},

29N M We ASTRE /AW F7HE N00FE AREHT AL,
A4 M AEED 9E s 052 UEdon aREsstE FHoz
$Ue Ads 2euo] 267%EH) 02 A Uest $9Bste ARFE
By 1005 ulute] 6.7%(29), 1005 o)A 500% wvlvte] 16.6%(5%), 500F
o]4F 10005 mgto] 6£.7%(2W), 1000% o144 50005 nIuto] 30.09%(94),
50005 o|A 10,000F vulute]l 6.7%(27%), 10,000% olA} 30,000% w|wrzt
300005 o|4H& AREE ¥7h7t 27] 33%(2 19)4 oIk WetA o) #
Mol 29 H3 A4S FRE 366552 714 Bk

E 13 S8R Ag 7R

do

O k. &) P
38 4

32

7 B AL SUvIE(%)
30,0005 o4 1 33
10,0005 o4 ~ 30,0005 wjgt | 1 33
5,0005 o)A+ ~ 10,000% wv]ut 2 6.7
1,0005 o]4y ~ 5,0005% wgk 9 30.0
5005 o4 ~ 1,000% ®wk| 2 6.7
1005 o)A ~ 500 vlut 5 16.6
1005 |3k . 2 67 |
= 2 o 8 26.7
3t A 30 100.0
3 e = P 3,664.54 F
R & H 2} 6,67913 %
v o] Al % 54.86 %
H 1 AR 30,000 %
| 2 A 50 %
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A3 G SHYEE o83 Y FELRARE
Hold FE AS 571 &5 4

Arbakel Qlgol e 27 GEQ tHe] Eobd #F Heie el Fvhal
7] wj ol wigAg do) @ e #MufriAe] X uAjA goixlW vt
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3). W %4989 (Internal Rate of Return Method ; IRR)
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