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Table 1. Physical and mechanical properties of plywood bonded with

various adhesives

Factor e Properties
hysxc‘es Mechanical properties
Dry (F=0.86) Wet (F=24.2"")"
. M.C
Density %) Strength | Wood Duncan | Strength | Wood {Duncan
. (]
Adhesives (Kgf/cm®) failure(9%6)|  test (Kgf/cm®) |failure(%)| test
UF resin” | 054 [1094(19.73+292| 38 7.68+0.63 20
UMF resin” | 055 | 11.11 |17.95+1.31 25 12.12£047 25 A
Existing +
ot 086 | 113 |00y ol M| oo |e15%044| 10 B.
TCA B.G” gnificance)
+
(Undried) 056 | 11.25 1768+ 177 M4 9.93£0.97 20 B
TCA B.G”
i . . S57%1.
;OD\I;’I(;c:r) 057 | 1157 1857317 45 11.57+1.28 35 A

* K.S of plywood requires greater value than 7.5 kgf/cm2 of shear strength

* K.S of plywood requires value below 13% of moisture content

1) Wet ( 60T, 3hr. )

2) UF resin : Urea Formaldehyde resin

3) UMF resin : Urea Melamine Formaldehyde risin
4) Existing B.G : Existing Blood Glue
5) TCA B.G : TCA Blood Glue (Dried powder)
6) TCA B.G : TCA Blood Glue (Undried)
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Table 1. Properties of plywood manufactured from phenol-formaldehyde

TCA blood Adhesive

Physical properties Mechanical properties
Factor
; Dry (F=138"") Wet(F=655") Boil (F=69.127)
?e'/‘s‘%y M.C(%)
Adhesive (F_‘; 3"; )| (F=107")|Duncan| strength | WF | Duncan| strength | WF\ Duncan | strength | WF | Duncan
Tedons test | (kgf/em? | (%) | test | (kg¥em®) (96} test | (kgl/em® [ (%) | test
U_I;ncu": 063+0023{101+032| A |1997t222! 60 | A |697¢528| 9| D 0 0| c
;F_'&vgnw" 06120017|6.02£075| CD [1383+167| 5% | BC |13.32%385|%2f BC 0 of| ¢
PF-Wo con . + .
2 s, | |063%0015|547%032| D |1498%096| 5% | B [1883+243| 60| A 1484294/ 74 | A
0,
:lemsg 060+0015|561+040| D |1965215|645| A [1354*167| 53] BC [131+286] 43| AB
%
f_’;ﬁﬁ‘:‘fmg 061+0018|584+027| D |1852+278(815| A [1494%419| 1| AB |1337+234] 53| AB
%
P;OO.;B%“ 062+0023|648+021| C [1942+202|885| A [1291%347] 8] BC |1153+186l245| B
= I
B'?d,nw“ 060+0024|833+045| B [1229+065| 83 | C |[87+117| 27] cp 0 o| ¢
—~ 3

*K.S of plywood Bonding shear strength : 7.5 kgf/cm?

*K.S of plywood moisture content : below 13%
UF : Urea formaldehyde resin(50%NVC)
PF : Phenol formaldehyde resin(50%NVC)
PF-Wh : PF added with wheat flour filler(10%), Hot pressing time 5min

PF-Wo :

PF added with wood flour filler(109), Hot pressing time Smin

P20%B15g : PF(20%NVC)100g+TCAblood powderl5g + wheat floor filler 5g
P20%B20g : PF(20%NVC)100g+TCAblood powder20g + wheat floor filler 5g
P10%B25g : PF(10%NVC)100g+TCAblood powder25g + wheat floor filler 5g
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Table 2. Properties of particleboard from phenol-formaldehyde-TCA

blood Adhesive
Factor Physical properties Mechanical properties
Adhesive Density M.C Bending Internal bonding
(g/cul) (%) strength strength(IB)
PF-con 0.85 6.0 2065358 88*2.46
PF(20%)B12¢g 0.87 6.38 2646+339 13.9x3.27
PF(20%)Bl5g 092 6.29 2756*245 16.4+1.87
PF(15%)Bl5g 0.94 6.25 310.8+26.6 152£2.17

Table 3. Free Formaldehyde Emission from Plywood and Particleboard

HCHO HCHO Emission(ppm)
Adhesive Plywood Particleboard

UF 1.48 -

PF 03 0.1
P20% Bl2g - 0.03
P20% Blbg 0.08 0.024
P20% B20g 0.06 -
P15% Bl5g - -
P10% B25g 0.028 0.02

B 0.02 -

* ¥ 2 39 F= ¥ 13 3
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dFE 27 WEQ ez A $ue FeE FAFo HE2 Hoiglof
S5A8 3T 9%l F Yehvda PBe A4e weF9 Ed YA BE
Azt AEgso] glenz FEUANY H$ HEIFAS et wely sgd
PF-SAHAAE AHEE H 5 RESAHE Helg "Warst 48 Ao

Table 1. 1.5N HCI A AFE 9] Azl gyl

(Unit : g)
A B C D E F G |TCAX A u gy
g 40 40 40 40 40 40 40 3558
HHgR 5 5 5 5 5 5 5 5
5 14 14 14 14 14 14 14 14
AXA 05 05 05 05 05 05 05 0.25
50% NaOH 1.1 1.1 1.1 1.1 1.1 1.1 1.1 0.85
243 0625 | 053 05 047 | 031 031 10625 0.625
g% 22 2.2 2.2 22 2.2 1.1 1.1 2.2
B 4 4 4 4 4 4 4 6

Table 2. 15N HCl I AEEoZ AX3 HAA 9 Azt g Fxwo]

(Unit : cps)
Time(hr)] A B C D E F G TCA
0 21000 | 10400 | 12500 | 994 1870 | 10000 48 7,150
2 34800 | 31000 | 34400 | 7843 | 2285 | 11000 115 14,000
4 Gel Gel Gel | 10280 | 4012 | 7050 | 3800 28,800
6 14430 | 5100 | 6800 | 8963 | 76,000
8 21500 | 5150 | 5200 | 31000 120,000
10 24840 | 5760 | 4300 | 48000 90,000
24 31000 | 10300 | 9800 Gel 25,400

* A-G : Table 1. =
* Gel : Gelation of blood glue
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Table 3. L5N HCl A8 ¥ Azuignd Axd a9 £ - 7144

<K
Physical property Tensile-shear bonding strength
as . | Dry test(kgf/cm®) | Wet test(kgf/cm®)
<] = Q =
. 15 (F=0.95") M.C(%){F=1262"") (F=8.805™) (F=6.18")
Mean=SD | P Mean+5D |PU"% | Mean+sD |PU"*| Mean+sp | DU
test test test test
A ]063£0022! A |6751028% B 20.74+1625 A 5.92+0.627 C
B |065+0.041 A 6.8+0.327 B 1743=1918] AB [967+1443 | ABC
C 106520034 A 17.83%0250}) A 176120662 AB [999+1777 | ABC
D |061+£0022] A |[553+0419 C 21.1+2.828 A [1408*2419| A
E |066+0.021 A |670%0698 B 1387+26291 BC |823%2223| BC
F |064£0043] A |[700%£0246] AB |1443+1802{ BC |11.15%1614| AB
G {063+0030] A [659+0246 B 12.01 £3.650 C 976+3071 | ABC

* A-G : Table 1. =z

Table 4. 1.5N HCI-Blood glue®] AlZujitulo] & 712 AA

A B C D E F G
NVC(%) 153 156 158 1568 152 149 14.6
pH 11.69 11.47 11.08 11.69 10.96 10.84 11.16

* A-G : Table 1. 3=

-14_



Table 5. B&4] A2 TCA IAAYE o2 A= e B - 7|AH A

|
Physical property Tensile-shear bonding strength
Dry test(kgf/cm®} | Wet test(kgf/cm®
. 8 9
A2 1% MCCe (F=11.60") (F=12.03")
Mean+SD | Mean+SD | Mean£SD |P"°®| Mean 5D | D03
test test
TCA con"” | 0.60+0024 | 8331045 | 12410824 C 8.83%0.20 A
TCA+25% | 0.68+003 103064 | 144*+218 | AB |790%0222 B
TCA+5%" | 0.65+0.04 95+0.38 19.4+2.841 A 8.04+0.402 B

1) Only TCA-blood glue
2) TCA-blood glue + O-phenylphenol 2.5%(based on air weight of blood

powder)

3) TCA-blood glue + O-phenylphenol 5%(based on air weight of blood powder)

...15..



Table 6. 2EA] A2 PF-TCA% PF-HClI Jd¥L o2 Ax% PBY &

g - 7144 43
Physical property Mechanical property
. &5 Y72 % (kgf/cm?) ¥} 2} 7 € (kgf/cm®)
WB(F=284" | MC%NF=136") | SAD&&(%) (F-4673) (F-096™)
e (F=551") - )
+ Duncan
Mean# SD [P | Mean + sp| D30 | Mean =S |Duncan) 3 sp [P0y fean+SD
test test D test test test
Y 608025
PF-con” (0850025 A o C |[7a5%343| AB [20053+1384| AB [102%107] A
o 5.84%041
TCA+25% |089+0061] A s AB |857+923] C |21005%819| A [114*1120] A
) 7424033
TCA+5%" [094+0049] A o A |[m7%134| AB {2074%5077| A {113+1509| A
N 6.29%0.16
HCl+25%" [094*0022] A s BC |601%123| A [19565t1188] AB [111+t274] A
Y 7.19%032
HCI+5%” [0.88+0.069] A g A Jezo+243| A [18027+13s4| B [9seromi| a

1) Only PF resin
2) PF(20%) 85part : TCA-blood powder 15part

+ O-phenylphenol 2.5%(based on air weight of blood powder)
3) PF(20%) 85part : TCA-blood powder 15part

+ O—ﬁhenylphenol 5%(based on air weight of blood powder)
4) PF(23.2%) 100part : HCI-blood powder 22.7part

+ O-phenylphenol 2.5%(based on air weight of blood powder)
5) PF(23.2%) 100part : HCl-blood powder 22.7part

+ O-phenylphenol 5%(based on air weight of blood powder)

_16_



Table 7. TCA FIM¥EF o2 Axg Ty PBY v&y

- FHFAE(%)1SD FFL2E(%)ESD
X a © =
1= TR (po2smzng |2V (F=2.320:ns)
Blood con" TYPY 1091 £1.50 cov? 1153+1.00
Plywood| Blood + 25%“ | TYP 1084+ 1.00 cov 10.39+ 050
Blood + 5%Y | TYP 133£1.%5 cov 10.44+0.60
.
A spn|FFEaEOOLSD| | THELECOSD
Tr (F=1.176:ns) Tr (F=7.034"") Duncan
test
PF con” TYP 2869+ 1.48 COV | 116089 B
PF + TCA" TYP 2823+159 COV | 1090+0.84 B
PB PF + HCI¥ TYP 2588%275 COV | 993+1.09 B
PF + TCA +25%”| TYP 25.76£6.79 COV | 854+142 AB
PF + TCA +5%!| TYP 250+1.52 COV | 836+189 AB
PF + HCl +25%'| TYP 2453+1.03 COV | 523+383 A
PF + HCl + 5% | TYP 23.11+4.77 COV | 473%226 A

1) Only TCA-blood glue
2) TCA-blood glue + O-phenylphenol 25%(based on air weight of blood

powder)
3) TCA-blood glue + O-phenylphenol 5%(based on air weight of blood powder)
4) R EZ NG A (Tyromyces palustris)
5) & WA (Coriolus versicolor)
6) Only PF resin
7) PF(20%) 85part : TCA-blood powder 15part
8) PF(23.2%) 100part : HCl-blood powder 22.7part
9) PF(20%) 85part : TCA-blood powder 15part
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+ O-phenylphenol 2.5%(based on air weight of blood powder)
10) PF(20%) 85part : TCA-blood powder 15part

+ O-phenylphenol 5%(based on air weight of blood powder)
11) PF(23.2%) 100part : HCl-blood powder 22.7part

+ O-phenylphenol 2.5%(based on air weight of blood powder)
12) PF(23.2%) 100part : HCl-blood powder 22.7part

+ O-phenylphenol 5%(based on air weight of blood powder)

Table 8. PF-TCA blood glue®} PF-HCI blood glueZ ztz} Ajz3k g3t
23a - 71AH AHAum

Physical properties Tensile-shear bondding strength
2 Dry (F=552"") Wet(F=555"") Boil (F=43.037)
LS & 4&(%) |Duncan
(F=1.08™ | (F=31.6™) | test strength | WF {Duncan| strength | WF |Duncan| strength | WF [ Duncan
(kgt/cm®) | (%) | test | (kgf/em®) | (%) | test | (kgl/em® [(%)] test
PF con [063%0.015]547+0.32 (o4 1498+096] 56 BC |1B88+243| 27 A 1484+294] 74 A
Bicod
06020024 833+045 A |12.29%065{ 53 C 879%1.17 | 43 C 0 0 C
con(TCA)
Blood
0.61 £0.022 | 6.59+0.24 B {21.10+283] 50 A 140812421 43 AB 0 0 C
con(HCI)
P2026
0.60%£0.015] 561+040 o4 19.65+2.15] 645 AB 1354*167 53 | ABC | 13128} 43 AB
TCA Bl5g
P20%
061 £0.018] 5.84:£0.27 C 1852:+2.78] 81.5 AB 1494%419§ 71 AB  |1337%234] 53 AB
TCA B20g
P10%
062£0.023| 6.48+0.21 B [1942%202/885| AB |[1291+347; 48 BC |11.53+1.86|245 B
TCA B25g
PF-HCI B {0.63+0.042] 6,741 044 B 1859+456] 51 AB |1372t075| 2 AB |11.28%082] 12 B

*K.S of plywood Bonding shear strength : 7.5 kgf/cm®

*K.S of plywood moisture content : below 13%
PF : Phenol formaldehyde resin(50% NVC)100g + wood floor filler 10g
P20%B15g : PF(20% NVC)100g + TCA-blood powder 15g + wheat floor

._.18..




P20%B20g

P1026B25¢g

PF-HCI B

Table 9.

extender S5g
: PF(20% NVC)100g + TCA-blood powder 20g + wheat floor extender

5g

: PF(10%6 NVC)100g + TCA-blood powder 25g + wheat floor extender

5g

: PF(232% NVC)100g + HCl-blood powder 22.7g + wood floor filler

15.4g

PF-TCA blood glue$t PF-HCI blood glue2 712} Az % PBY
£ - 7144 4Fun

Physical properties

Mechanical properties

e

LIk
(F=8.00")

&%)
(F=766")

% 54
B8 (%)
{F=24.26")

7 2 (kgf/cm®)
{F=55.35"")

u} 2] 3 £ (kgf/cm®)
(F=17.86"")

MeanxSD

Duncan

+
Mean*SD test

Duncan

+
MeanSD test

Mean*SD

Duncan
test

Duncan

+
MeantSD test

PF con

6.03+025| B

7452+34

A
3

2005+138
4

B

102+1071] B

PF-Blood
(TCA)

626010 B

5381+45

B
7

310,55+ 26.
6

A

15623+2.17

9 A

PF-Blood
(HCD

0.91+0.017

AB

6691032 A

675547

9 A

188.65t 89

Cc

991040

PF con : Only PF resin
PF-Blood{TCA) : PF(15% NVC) 100g : TCA-Blood powder 15g
PF-Blood(HCI) : PF(23.2% NVC)100g + HCl-blood powder 22.7g

2. A2 5-#AR
<1AdxE 89%>

7b. A7 F9AR 2%

1) Serum protein®] ¥2] A

(1) 429 serum?] &3
5% ¥4 Y A d¢nA2A EDTA 2g/LE H7Mstd §2& wA @
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$ 7000rpm-9000rpmol A 30-40%3 94 #3dq 45 YU serum ¥ 3
Ao =Y dolA gojA serumPYS Table 13 2o} gutzog AN 22

99 50% XY serumE Y& Aoz Yeyth

Table 1. AYF X serum?] ¥ F

AYYA | =5¥UY FF AEF | 9dE &5 2 A} | serum &
9%. 1. 10 Pig 3L 8000rpm/30min 1750 ml
9%. 1. 17 Cow 3L 9000rpm/30-40min | 1270 mi
9%. 1. 24 Pig 2.5L 9000rpm/30min 1300 ml
9. 2. 6 Cow 3L 8000rpm/25min 1100 mi
9. 2. 27 Cow 2L 8000rpm/25min 1000 ml
9. 5. 8 Pig 22L 7000rpm/30min 1000 ml
95, 5. 16 Cow 22L 7000rpm/30min 1250 mi
95. 5. 29 Pig 9.5L 7000rpm/40min 4800 ml
9. 6. 7 Pig 10L 7000rpm/40min 5400 ml
9. 7. 20 Pig 3L 7000rpm/40min 1500 ml
. 7. 26 Pig 3L 7000rpm/40min 1300 ml
9. 8. 22 Pig 2L 7000rpm/40min 1000 ml

(2) serum proteinl 22|

EZd 899 serumSZ5E serum protein® EYIH7IYF HH 213 2
Y-S 7] A8t A9 blood serumol] 4 & FEe TCAS A}
HCI8 4 & 71382 volume ratiot serum © acid = 4 : 12 7}8id
serum proteing ’I‘J%i"l?&‘:}‘.

2oj FAHE 1g& HdH dd H:0 5ml o] 24A#H pHE ZA%n
12000rpm, 10min ZA3A AR HTE F F59E st 280nmolA
absorbance® &A3%9 9 fdlx £4& % o2 TCA 2 A%E
Z8o e YAF, pH ¥ absorbance & Table 2 o] YeHRT) Table 20}

_20_



w2d TCAY HCIY Fxo we A% ZH$ 7H4 ¥  final
concentration?l 10% TCA, 226 N HCl € 7152w JAFL 238 6%
TCA, 12N HCl 29 o AHA deiwt wzx 73 A§d TCASH HCIY
ZAL HFpH, S8k, IdE ¢& 28 B TCA: HF 55 2%, 219
I HCI H%% % 06N ¥d 713 Hisida Algdd.

Table 2. TCAS} HCIAd 9 & serum protein9 JAF

378 Acide Fin ipi

7‘(':30n}czi:}ntratio-rfll 73 concen:lation Ii:}:fg‘i‘:; pH Az
TCA 50% 10 ml 10 % 1461 1.45 0.185
TCA 30% 10 ml 6 % 16.54 1.70 0.272
TCA 10% 10 ml 2% 15.62 2,67 0.648(10x)
TCA 5% 10 ml 1% 8.38 3.27 1.330(10x)
HCI 11.3N 10 ml 2.26N 16.05 1.05 0.302(10x)
HCI 6N 10 mi 12N 16.68 1.20 0.507(10x)
HCl 3N 10 ml 0.6N 13.67 1.38 1.412(10x)
HCl 1IN 10 ml 0.2N 1.34 283 1.524(10x)

(3) TCAol 2|8t serum albumine| &X

EEYQoz e TCAZACM & #el¥ serum protein®] 54& XA
7] 948 SDS-PAGEE 3t} Pig blood serumd] 85% TCA A AHed A=
TCA o] 9& A5 major fraction albumingl A2 2 Yetgton o §
¥ HzAe FA4R] albuming RE A,

2) 8N ZRol ME @Y =HMHE vl
(1) 22t =4x|2| blood serumel SDS-PAGEOS 2|&h 8|
Y FFH e Y =4 AL vlusy] Add 49 sHA =25
dozre E2% serum protein® SDS-PAGEE &4 vl .

o
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29 A9 serum protein?) FA4 £ albumin ( Mw 66000 )olles =
Z1 9] 7% albumin band & R ¥l single thick band ( Mw 72000 )7} X
Ax ofREd 49 A$de 2l band (Mw 44000)7F EHch. 49
74 9= serum protein®] B X o] glo] Eatgo) ttA &  fractiono] EA Y
=3 A A9 vus & o £xF 20000 =AM FRE band’t B
Ak, AEHoz 49 HA= serum protein o ¥ L FFo Qo] o=
HEo Aole ot LA {4 patternd ZE Aoz Al dr. olRAE
29 sz HE FHAY S Yo 4P Aol AXHAY AGE F
o7} edee RE THHLZ AR

(2) Blood serum ammonium sulfate fractionation
E&5YJoz e E2ld serum proteind fractionation ¥ FAE Y3 71
AF2ZA dEHQA dA JAAA ammonium sulfate & ©]&3 g3 o)
fractionation |t 49 1A 9 blood serum proteing 2+t 20%, 30%, 40%,
509%, 60%, 70%¢] Th& ammonium sulfate Fx°] w& IYAAINF Gy
SDS-PAGE (125% gel)2 M3 %th |
pig2}t cow blood ¥ ammonium sulfate fractionation oA FAIg 3¢S v
o WoE Aozt ANe™w  20% 7tAE albumine] A IAHA FRx
20-30% EESAFE albumine]l HAHAoY I Fo] HJY: pigd BF
50-60%, cowd ¢ 60-70% Esx=A 714 B& 49 albumin®| fractionation
Aot @2tA albumin £28 FAE 4% HAAH ammonium sulfate fractionatio
212 2 AF 2HAE Fxdd o|FoyAE Aol wpFAs
) dx=wio] Mg @Fo S4A vl
(1) & U=
Az Pyd e 88 JHA 54L& vusr] st 494 g8 e g
3 g Yges Ax}Ye)

1) blood serum® &2 Az

2) blood serum®] 57C - 60CAA Q¥ A=

3) blood serum9l 85% TCA €94& 1: 12 7}49 blood serumE A
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ANZAFE o] JHES dx F9 AZHA HY L ol &3t

(@ e sz 54
Adl 7led WYos Jz2d ¥R A4S B4 AT Haid F
8% AxF9 U S E SAAY (Table 3).
Table 3. Dried serum powder®] solubility

Az ) TCA ppt freeze
. Freeze drying (hot air drying(50 °C) .
HAFH drying
pig 145mg/ml 2mg/ml 5.1mg/ml
cow 109mg/ml 5.7mg/ml 1mg/ml

L2aAx ] %>

1) Serum protein®] FHd =& HAHAY HAAF ZAE 7] Y&l Pig plasma
T 479 dzyild wet dz8F pHY 5§ &4 pHY HE 25
Hot-air dried (HD)7} 7 uJetxtew pHej 3lolA freeze dried(FD)$} HD
powder’} @240l TCA precipitate(ppt) FDE A& Jeldlg. dxe
HD7} 7} #%to™ TCA ppt FD, FDE 22 Wi vehgcl

2) 42 FF9 serum proteinE AHE3 A glueE AZF F Ao WE viscosity
HME gluedlZ AFREH Ao we Ax ¥stE AT 273 TCA ppt-FD
glue: viscosity 10,000cpHF& FA31AA WA Adssicirt 1583 olF &
4% WHA pig plasma HD gluet gluext M7t #4943t %3t =7t E73s
A dgsdens & gledds =7 g g4 deiten £8 FD glues
TCA ppt-FD$} & ZH3 ¢S B9t ¥ A3 Ao w29 pig plasma FD glue
7t tha vl $-9le] oy AL3hE o= shelf-lifert U5 #3 FD cost7t &
Ase v AAEE 2elPS B 2L patterne 291 TCA ppt FD glue’t Ht}
H3Y Ao A€o



3) Serum protein®] &M= R WAL} PEAHA vz AFE A Pigd cow
o] TCA ppt¢t HD sampled] NaOHF & 2 A7isid &2 & AT I
TCA ppt sampled] 7% NaOHEEZ 0.1%14 05%7HA @A oz F/HANHA S
W pigs} cow RF Ball=rt A F/sA3 pigdl B cowhth F7t o)
aA JGergth

4) NaOHel] 9@ Blood plasma protein 7}5¥8 = F SDS-PAGEE o] &34
A, 2AFE FAY 23 pig% cowt HAZ FAE FEE 2P oY NaOH
¥5% Aole] 93] band patterno] AtolstAl velsith

5) Alkaline hydrolysis AXxo] @& HAHAe AA4H AFE A& pigt cowd
FD sampled] 2] ¥x¢ NaOHE 718 F A|de] @& viscosity ¥stg 573
g A 2 E sampledl A Aol Ao wel viscosity’t ZAadtE 3L BYe
o] 25% NaOH A&l cow FD& A t}& sampleS & NaOHAE F=71 @
oA HAM 4AI F9 viscosity ol RA yvEetkth HEAA e Ao shelf-lifed
22 sY 10% NaOHS 7971 wpdA# Aoz Atg=w dA HaAle Az
2dol plasma protein powder9] 9] th& A E e FA@dAA oF H2ye Wt
ved 7 ez Ao Azl wel NaOHA 139 HAA S shzjof &
Rog Alg €t

6) Serum protein®] HCHO®} %24 & A317] 13t HCHOOl 93} cross-linked
protein®] conformational changeZ circular dichroism, FTIR, spectrofluorometer
& ol &do A= protein®] conformational change $°] “AHE F
serum protein®) HCHO X349 ZA2A protein® secondary ‘stmcmre,
tertiary structure®] W3} Fol A HU

<3BAYx Qo>

1) qojA 9 serume] ¥3F ¢ HAAxAN
A2 =5YQAMY serume o 0%AE, serum protein® A= oF 10%
AE aAstE Ao el serum protein®] 23 AF 4zt 48L& Table 1



7 Zd.
Table 1. 4 2] serum protein9} %%

dqo LR serum ::::e:l
Ax5FAE) 2848 76.3 52.25 284
FEHF(%) 86 84 89 78
W2 &(%) 100 50.1 49.9 99

E5¥do=24E TCA R HCIY Ao W& serum protein®] A& Table 29
Al HE uiel o] 73 & HF sx<Q 10% TCA, 226 N HCIZ 718t S wjo
FAFL 2318 6% TCA, 12N HCI8 AMerd o HA Jetgd. ey 7b3 H
¥ TCA% HCI9| 232 HF pH, &3x, IHE9 <& ¥ o TCA: HF

FE 2%, 283 HCIS AF¥= 06NY o 713 AHgstqct.

Table 2. TCA ¢ HCI19 Aelo] 9§ serum protein®] JAF

A7 acidd) $E  AAF  AF 5= ‘:::‘l’l‘zf pH
TCA 50% 10 ml 10 % 1461 145
TCA 30% 10 ml 6 % 16.54 1.70
TCA 10% 10 ml 2% 15.62 2.67
TCA 5% 10 ml 1% 8.38 3.27
HCI 11.3N 10 ml 226 N 16.05 1.05

HCl 6N 10 ml 12 N 16.68 1.20
HCI 3N 10 ml 06 N 13.67 1.38
HCl IN 10 ml 02 N 1.34 2.83

E¥ serum®] HAHEZAxAL HAS7] At e 1000miE Yoz A4 Ee

Al A& Ed Nz wtE E2AEEd HESNAC
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Fig. 1. 94E2e 35 AL ©E serumP ] ¥

Fig. LelAe}t o] A& xe} AN F7HEFE serum o Fo] Frhdte
FE&E vElWen AALEE7E 10000rpme] 35 271 108 Bt A Ao »
€ serumo] EHRAL, 5000rome] ¥ 308 FUN ZE serume] FHHUG o
ZA Aeshe dge ¥l we} 10000rpmeol el A 1082 5000rpmol ol A 308 9
EHzPoz As= Aol vk

2) serum protein®} =AWy

serum protein®] AZX Wgoz A F228T)dA9 Az s dFA=2(50T, 8
0T,100C) z8ix, AUFAA=R(0T, -50T, -80TC)9) Wyoez vyoe] 1 AREA
2, HARAz2AE AuEdg,



120

= 100 - e ————m e —— .. —... —_—————e
g —e—50C
fp 80 — -— 80 oc'
g —4+—-1Q0 C
o SO0 —-v— 0 C,
.‘2‘ e 50 °c
o —e— .80 C
o 40 - —e— control
(14

20 = ol

0 1 1 1 1 1 1 |

0 1 2 3 4 5 6 7
Time(min)

Fig. 2. A1t 2 24 ©}& dFAZS} AR F5Az Ae2a s

Fig. 2.5 &zt ¥io mt& 254 & RAFa gled 42 (controDA 9 A%
6AIZ ol UM e dzaHAV Uz, dFB2 Y F 9= 80CH 100THA 1
Al Axo AL BE FE0] FEHO FFd ol2A HJYLn 50T A5 AA
TN AEA BBE AL HL BES HYD 2AN AEA F 2% FFE
Aot AGFAARY F$ 0T, -50TC, -80C9 250 wtg P& o|F Ho
A 3 2AI% ARF FFo TEEHAC

wald, dFAZE 80CTAA 1A A=A e Aol HA&Holgta Bz, ARG
BEAZY Ao 0CAAM 242 Aste Aol HHolgn AIEHUY. £F &
3z 9 AYPEEAZT0 BE S AEEI Y RoE Mol dFAXZWHY B
o o &E&3IY

rir



3) AN AxA ¢

FAYEYe] FEYFE YitFoz HB-IWRAEE BAoH, /tdizg ¥ERE
FhA H¥F A stgdzdgel 9% AzxAE Y JE & 24k YEAR
& Fresh, Steaming, Steaming & crush S22 Y¥o] 106T9 dry ovendlA @o]
FEol ¢4 AA=EH "UEE &= AIHA 24 JREQ W) FolE =AM &
43} Steaming & crush, Steaming, Fresh®] £22 %] $&o] AAHUeH 2} 4
TES FE5Y U3 Aolg Holx] ¥yt EF viHfATY ©E REE golrr)
A3t F2¥ Y 2AFE 05cm, lem, 2cm, 3cm, 4cm, S5cm, 10cmE 242} vpsfsiy
JzEEES A5E 23 A7 Zemolde] A7ldME A9 TYF Axr ) FAE
yeldlon, olf Ao Z/AAFE AxF L] 4335 F4sU). 80T GFAxA
gl gloiXx A7e] 3cmolste] ArjAME 2 Avld we JZxELO Yk Fa
A3, FEEL F Aole HolA gRoy 2 olF 9 AsHAME Kol ¥
Zasd.

netd, FAYRE dTA2AY & F$ 2 AAE 3cmoldR ufste Aol &
5 o) ek, |

120

100

80

60 -

Reaitive weight{(%)

40 |

20 +

Time{min)

Fig. 3. FA¥ 99 23d wg Jxx &



4) [xHE AL AY

€ d7EE H2e YEY o]gude 2D ALAHA ANHTAHL FYHIHY
A3 23 dolgle 2E dYZEE st olvxie FHII RFIHAH
e Wedn, ZHE EAS ol ol HEd AA AZAA Alzstste W d
3] FEHAUT
7h =&dge] AF ojvjx At Wt

o AFE opnjxtst 3] 93t HCIZ <8 8FFEL st &8F F5&
S otplxd B4E 3 & 23 Table 3904 2E A Y Ley, His, Ala¥9 orlx
dol 7H} ®ol EAste Aoz YEuT

Table 3. 8 H W] Amino acids &%

Concentration

M.W. (nM) Amount (ug)  Percentage (%)
Met S + Asp 19.196
Thr 119.12 16.67 0.4965 4.953
Ser 105.09 2952 0.7755 7937
Glu 147.13 16.77 0.61675 6.153
Pro 115.13 26.88 0.77375 7719
Gly 75.07 251 0471 4.699
Ala 89.09 52.65 1.1725 11.698
Val 117.15 21.27 0.623 6.215
Met 149.21 5976 0.222925 2.224
Iso 131.17 1.249 0.04095 0.409
Leu 131.17 44.17 1.4335 14.297
Tyr 181.19 729 0.33025 3.285
Phe 165.19 23.18 0.95725 9.550
His 155.16 2943 1.1415 11.388
Cys 121.16 22.7 0.6875 6.859
Arg 174.20 6.44 0.2805 2.798

Total amount of amino acids : 10.023375 pg/250ml
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0.5

Content (%)

ThrSerGlu Pro Gly Ala ValMet Iso Leu Try Phe His Cys Arg

Amino acids

Fig. 4. ¥4 Amino acids #%F.

£ A3l Jsd AAE A A4y A4 FH L JFAR FHeE §
£ 53 = Ultrafiltration (Modified plate and frame module)2 o}8-3to] of-&%3}
A£AEE 7HeA st dade s 8¢ 6N HCIZ 8743472 4H%E 9
& Z3A0F UF membraned FHAIA A AlRFol dolgds 2 AlA
AA RFEY FE F7AA A HETAAA Bol 3853 & spray dryer2
AZ FFANIE 4ol 73 2&Fcln #elHolgtn Al H U
3 23A H7MEE 6N HCIS 43 £ Azl o4& 2d¢ #337] A& A=
Fo] 3u 4ul, 5uRe} 6N HCIE H7Istn ZHZ 4, 6, 12, 24713 F<t #3 34 total
nitrogen®] ¥FE vlws] & A 3uje] F EHYAY s = A5 PFol
Y5 @ol 68%9 ¥& T-N €& 2o 499 H$ 8%, 58 oF 0% &
& 2oldA sHF AdARHYY. BEF At 3 FEE AT HFeE F3I
BFd FEERYG ¥E FAE Yetllon 6AYEH 24 7t-E T-No $&4 &
Zpol & YAl o} B AR glolre =& SufFe] 6N HCIE AHgstd 64
3 EYG EHEE Ao M Y Aol FES UF AU



AEE

106C=E 7}($1)

A Hd

Round flask9] &%

6N HCl A7}

6 BRFE

of
o
N o
(A

o3 (GF/C)

Ultrafiltration
(M.W 100,000)

106T= 24713
7p2

£%9 EH7

pH 22 %34

o3} (GF/C)

ol ngFA

3

adzhe] buffer2
47

8 =5

Fig. 5. 890 22 € amino acidF& < 4% TAE.

-31..




¢ Az st 3

ZAY ZAE AXANNA K& EFW R JANUF 4FD2AA olE AR
e WehE AEsSa A4

Table 4.914 RE uig} o] Exo] 2t Y& FFo2 ¥ o YFo HFEA
AAM ESHE] JAAINF dFA= NS W S AR XU doka @
g5 AF G 7% FPsoior ¥ REojg

Table 4. FH % Ex(ol7tAoh L &F

o FER
gy ¥FE TC TN 7 48 dad
222
A
(Z4% 324 520 85 0092 583 20.1 319
op7tAloh)
e B
=899 A
qdFd=x
ALE 8

Fig. 6. E5¥ 47 Z4% 49 A8} THE,
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3.4 3

A%-AA

<IAAx 29>

1

A=e EFALE E5F 1574 o] EAARA g5ty 17974471 &

Ao =53 AEE AV E Adsine v$ ddso A BAE

Ron

E L Ax9 S48 AYY 8%

B7HE Aok

= =3 2 = A %
=& (Bl B9 %49 o AR [Tol=AR
65 50 18 11 86 55 9
A 115 A 60
(‘95. 1. 5¢ 71, @4L)
2) SUHAAM ESHE 429 HAZYEH £3IY ¢ UE 4TS 19949 T AA

z}z}b 5880m°H 36840m°C. 2 ZAbdt),

¥ 2 ES3Y =25F% A 2N 4%

a Ay iRl & =] a =
A 2,796 2,789 1,136 12,680 383 8,697
1873 98’ 38™ 3.1 26.1°
(29 :m® (= 8L/, *== 3L/ ue)

3)

®30) 95 2= 2290m’ 283 HAE 15350m° e s SAde)

YAsHE HEFT T2 Fdsle] 842498 7L £ de 1Y ¥YgFe




® 3 ¢AAFTT A% € $¥Y

g9 AFYT AP | =A4 YT JAF P
A 67-78 ml/Kg 30-35 L/450Kg 7-8 L/vte)
=] 55 mli/Kg 6.1 L/110Kg 25-3.0 L/vle)
g 70 mi/Kg 0.12 L/1.8Kg 006 L/v}e]

* BEFE A Y3 2= 8L, #HAE

Source :

4 =FFde

of me} olst @& Aoz veytd.
Fo] AL 7e WS LAEA] MY A &

ARg FEo2 @we
Yol HFAgANEE FYHez A 28

o,

30LE A dE.

The Merk Veterinary Manual fourth Ed.

< ¥ 43 E

g 2ud @ AFAAde] Hol o E&5PER EEFR
YEHE d48 FHY

Ae AL

7HALn o

weld E&%a He2AZge] FAEDE HA 429 Hx] SAHRAGN HS$
Yo oF 60ulAT SMHol o 3000mg/KgaFol Hu=

2 #9€ + A=

300mg/Kg

5) £239 iFe 2555

9 =FFdME W A7 Brtssded AAY=zsL
F WH @A42Y BOD 150mg/Kg °13th.

6) E5Uqe] QP YA YEHug YELPIAE AZ2 Yo

olst= A&7 MM 1009 HNFrt Yoy Aoz FAdr

Ao w44 sbolst e AT R
o)Foja EE2FE =

TPHEAG. ¥

BEZ AMGE 71t 9% dAqE, Fua AN HAAE He e #49

et




B 4 9849 varA

pH Tz /3 T 71(;;? ¥ T-N C/N ratio
g8 6.27 19.3 420 89 2.7
% 54 23 52 0.3 1005
34 15 06

el ol HEE EXUSY VELHWE ALY 12 A EHY Y
H g7l e & 59 o] HIHAG. A8 At B Fud A9 #aule&2 g
st Az oY C/NER2 € o A4 F7t & Aoz Prido

X5 dE Huly =4

T |F71E
protein| K20 g 35
H .
p ?i/af 2/%5 T-N | ON (%) | (%) /gram /ml
0 (i
A |73 118 | 123 | 22 | 32 | 140 | 02 | 1.2 x10® |21 x 10V
B |72 170 65 08 | 42 | 53 01 | 53 x10° |12 x 10"

7) @ujAtze] 982 0|85 A st e AXEN L offie} Pl
2%t Ao dAE 100TAA 1083 7h&3t] 80T 100C dry oven 1&|x
-80C2 -50C AW EAxsM JxE 3AA ZAANHLE FAE AFsd d=z
A rEUFS 1022 FAUE We AL FEFFE HehliA A2AY F
BHFE 429 BF 722%, HA 9 75 838%At.
a9 712 "o A9 2 YPL 2F vad AZEANE HYon, A 2
A Fo] gFe] =3t

B8 Axd e YL dry ovenollA Wxd PYo] HeMor wgson
W9 ZaZgoe]l vebd ¥ APIFAZAAM dxd YL N9 TS

=)
>+

[
m

Agen B9 FA4FE WHI UUY. EY dry ovendllM AxF Foo] n
o Axg 44E YetyAc



4. A 4 A5-AA

<1-349x FZL%>

D YEg 9 EF

H7E AN $Fe A, AYe At HrE L Hassis Aol 7
o] X Alo]ZFol 2zt TANA HIIEe) BHE YUHoF Folm, BIYEA @
Aste #7188 Aolg, ALE F9 Mo Add HAFALHE HAUZL 3
23848t Aol

EAE 78S AQsE Aot HAsEo] Adog £Hol4d F UES
AEe) NG Anstz, ALY LA JFAAZ T30, HL44
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SUMMARY

Considerable amount of blood coming from slaughtered animal as waste material
have caused many problems. Especially, bloods are mostly discharged through
sewage after diluting with tap water without suitable waste water treatment. Thus
improper disposal of blood seriously causes water pollution. Therefore, appropriate
utilization of bloods should be considered to overcome this problem.

In this study, to utilize bloods isolated from slaughtered animals and prevent
water pollution, simple and rapid method of purification of plasma proteins and
new combination adhesives with phenol formaldehyde resin and TCA- or
HCl-precipitated blood were developed for the manufacture of plywood and particle
board.

Other utilization of bloods such as amino acids, feed for livestock animals,
fertilizer were investigated. Slaughtering capacity, blood production and water
pollution from slaughtered house were basically examined and Economic feasibility

analysis for blood utilization were also conducted. The results were as following

1st section

<Development of New Adhesives from blood>

(1st year)

1. To utilize the waste materials and develop wood adhesive from isolated bloods,
simple and rapid method of isolation and purification of plasma proteins from
bloods with trichloroacetic acid (TCA) treatment was developed. The optimum
hot pressing condition was obtained at 120°C, 3minutes, and 10kgf/cr and
appropriate moisture content of veneer was 11 percent for the manufacture of

plywood.
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The results of dry and wet tensile shear test for the strength of
TCA-precipitated blood glue was quite satisfactory compared to amino resin.
This glue had a longer working life of about 24hr as compared with about 6 to
12hr of traditional blood albumin glue.

Adding of MDI improved wet strength and adding 10% to 20% of TCA
blood into phenol resin adhesives increased dry and wet strength and permitted

20% reduction in the pressing time.

(2nd year)

To solve the formaldehyde emission problem from the wood adhesive,
PF-TCA blood adhesive was developed. PF-TCA blood adhesives were made
from phenol formaldehyde resin and TCA precipitated blood.

Physical and mechanical properties of PB from PF-TCA blood adhesive.
showed better than those of PF control and met the KS standard of PB200,
although TCA blood substituted for the PF solids of 70 percent. Physical and
Mechanical properties of plywood from PF-TCA blood adhesives met the KS for
the dry and wet test and also showed better than those of UMF which now
used for the manufacture of concrete panel plywood.

Free formaldehyde emission from PB bonded by PF-TCA blood adhesive
indicated the almost same value as that from wood. Free formaldehyde

concentrations met Eo of Jis.

(3rd Year)

To overcome high cost of TCA, PF-HCI blood adhesive was developed for the
workability, preservation and mold resistance as well.

For the glue composition of HCl-precipitating blood, 50 percent of NaOH was
more needed and less in Hydrated lime. Optimum concentration of HClI was 1.5
N. A more useful range for plywood gluing of this glue was 7,000 - 31,000 cps
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of viscosity and working life 24hrs.

PF-HCI blood adhesive showed better strength than that of sole HCl blood
glue. There were no differences in the mechanical properties between the
coﬁtrols and O-phenyl phenol treated particle boards.

HCl precipitated blood paste and PF-HCl blood adhesive imparted excellent
preservation and mold resistance.
and there was no need to treat preservatives of O-phenyl phenol in case of
using of PF-HCI blood adhesive.

{2nd section)

(1st year)
1. Purification of serum protein
(1) Isolation of serum from blood
Serum was prepared from bloods by centrifugation at 7000-9000 rpm for
30-40min after addition of EDTA (2g/L) as an anticoagulant. The amount of
serum was shown in Table 1. About 50% of total blood was obtained as
serum.
(2) Preparation of serum protein
To establish the optimal condition for preparation of serum protein,
various concentrations of TCA and HCl solutions were added to precipitate
serum protein. The solubility of each precipitate was determined by
resuspending in deionized and distilled water and centrifugation, followed
by measuring the absorbance at 280 nm. The results of the amount of
precipitate, pH, absorbance under various treatments were shown in Table 2.
The optimal condition was 2% TCA or 0.6 N HCl as a final concentration.
(3) Precipitation of blood serum albumin by TCA
SDS-PAGE was performed to characterize the serum protein precipitated by
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TCA. The results show that albumin is the major component precipitated by

TCA, indicating that albumin is the major blood adhesive.

2. Comparison study between pig blood and cow blood
(1) SDS-PAGE pattern of blood serum

SDS-PAGE was performed to compare the composition of pig and cow

blood. The major serum protein was alburmin (Mw 66000). In the case of pig
blood, the thick band (Mw 72000) and another band (Mw 44000) were shown.

Although there was small difference in terms of serum protein types and

amounts, pig and cow bloods had almost the same pattern. This suggests

that pig and cow blood adhesives do not have any significant difference.

(2) Ammonium sulfate (A/S) fractionation of blood serum

To characterize the serum protein, A/S, a typical profein precipitant, was
added to serum at various concentrations and analyzed on SDS-PAGE. Pig
and cow bloods had the same pattern. Serum albumin was not precipitated
by addition of A/S up to 20% A/S. However, the majority of albumin was
precipitated at 50-60 % for pig blood, and 60-70% for cow blood. This
result should be referred as the optimal condition for blood serum protein

preparation.

3. Comparison of serums prepared by different drying methods
(1) Drying methods were as follows: freeze drying, hot air drying at
57-60C, and precipitation of serum by 85% TCA and drying.
(2) Measurement of solubility of serum dried
To characterize the blood adhesives dried, their solubility
determined.(Table 3)

(2nd year)

was



1. To characterize the blood adhesives prepared by different methods, pH
and viscosity values of hot-air dried (HD), freeze dried (FD), and TCA
precipitated FD (TCA FD) blood adhesives were examined. Viscosity and pH
values were the highest for HD.

2. After preparing the glue, the change of viscosity with time was
measured. In the case of TCA FD glue, viscosity slightly increased with
maintaining 10,000 cp, and it rapidly increased. FD glue had the same
pattern with TCA FD. In contrast, for HD glue, viscosity was fluctuated due
to unhomogeniety. These results show that TCA FD glue is suitable for
preparation of blood adhesive with respect to shelf life and cost.

3. To study the relationship between adhesivity and solubility and degree
of denaturation, TCA FD and HD samples of pig and cow were treated with
various concentrations of NaOH from 0.1% to 0.5% and their solubility values
were determined. As NaOH concentration increased, both the solubilities of
pig and cow samples significantly increased. And pig’s increased further more.

4. Degree of hydrolysis of blood plasma proteins by NaOH was analyzed using
SDS-PAGE. Pig and cow had a similar pattern. However, the blood patterns
were quite different, depending on the concentration of NaOH.

5. To study the relationship between adhesivity and degree of alkaline
hydrolysis, the viscosity of pig and cow FD samples was measured after
addition of various concentrations of NaOH. All the samples had the
decreasing pattern with time. Also, most samples had lower viscosity values
with decrease of NaOH concentration after 4 hr. Considering the strength
and shelf life of adhesives, 10% NaOH treatment is desirable.

6. To study HCHO binding by serum protein, interaction of serum protein
with HCHO was determined using CD, FTIR, spectrofluorometer. The results
show that there were significant conformational change of protein secondary

and tertiary structure, indicating that blood glue could scavenge HCHO.
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(3rd year)

In order to find the optimum separation of serum protein which be a raw
material of adhesive from slaughtering blood the optimum centrifugal
conditions and addition rates of precipitates such as TCA and HCl were
investigated.

And Drying methods of serum protein and steamed blood were compared,
also preparation of amino acids by HCl treatment of whole blood and feed
stuff preparation by soaking the crushed wood into blood were carried out.

1. Contents of water, serum and serum protein in blood were about 80%,
52.3%, and 28%, respectively.

2. The optimum centrifugal condition for serum separation was 15min at
10,000rpm or, 30min for 5,000rpm.

3. The optimum addition rate of precipitator were 6% for TCA and 12N .
for HCI

4. Drying for serum protein was optimum for 2 hrs at 0C by vacuum
freeze drying, and lhr at 50C by air drying.

5. Drying of steamed blood showed similar results to serum protein. Also,
below 3cm of diameter showed good drying result.

6. Preparation of amino acids from steamed blood showed the optimum
result at 6hrs digestion by 6N-HCI with 5times volume to steamed
blood.

7. the crushed wood soaking into blood could be a good feed stuff for

including protein in basis of composition and digestion rate

(3rd section)

In order to find the effects of slaughtering blood to environment and the
utilization methods for that this experiment was carried out.
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Survey for slaughter houses and waste water production was managed, also the

water qualities of waste water and stream water near slaughter houses were

investigated.

For utilization of waste blood organic compost and feed stuff were prepared.

. In 1995, there were 65 of slaughter houses, 50 of semi-slaughter houses, and 64
of chicken slaughter houses in Korea.

. The operation rate of slaughter houses were 19.2% for cattle and 56.4% for
pigs, alsc many slaughter houses were regarded insufficient waste water
treatment facilities.

. The bleeding amounts per day were investigated 275 m°® for cattle, 101.9 m’® for

pig and totally 46574 m® per year. Also BOD loading amounts were calculated

as 7,685 M/T per year.

. Almost of slaughters were kept water quality standard, some of them were

discharged over standard limits seasonally by self-determination.

. Blood contented high nitrogen and showed low C/N ratio. It could be evaluated

as a low material for compost mixed with high contents of carbon sources.

. Contents of crude protein, crude fat, crude fiber and amino acid compositions of

dried blood were not much different by drying methods. v

. Dried blood showed high protein content and over 98% of digestion rate, so it

could be a good source of feed stuff.

(4th section)

(1st year)

1. The demand for porks is increasing 3.0%¢ annually, which means 20-30
thousand M/T of hog blood contaminating environment. Utilizing of the
contaminants as the blood based adhesives and the blood based feeds
were studied.



2. The demand for wood based panel products are increasing 4.4% annually
while the requirements of the adhesives are increasing 89% annually,
because the main products of wood based panel will be transformed
from the plywood to the particle board and MDF.

(2nd vear)

1. The price of the blood based adhesives is estimated 258won/kg, that is
lower than its substitute adhesives. The quality of the blood adhesive is
better than its substitutes.

2. The blood adhesives will substitute 12-21% of total adhesive
requirements. Shortage of blood supply will lower its portion.

3. The total amount of pollution control benefits are estimated 1.5-3.0 billion

won annually.
(3rd year)

1. The gross benefits of blood based protein feed production are estimated 3
billion won annually.

2. The slaughter house of which size is 1,000head/day will earn 140million
won as benefits from the production of the blood based feeds.
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A1Zd A E

HIT 29 ¥ UFHAH0l A dFHAso FAol FAE gsHAN
N3 E HEse] Fale QAL FAAANN Hz} 52, NG Yo
AL S Bole F 38 Add el Fojzts A LA fue 83
U 83719 548 A3A @

S FAME FESEL INAFY FU g4 AN L¥E AL wold
Agoln & $Yuzte] FUFE FolA FAZAYH] & Holg PYrha glow
2 Yo% g% ¥wd¥ Fow AZdd geir $ESK9 AAREAME FAE
9 AW FFoz FARYHEL ztFolor HAo ol A $ES HAHA
A EAsE 715 WHEd % BEdH K AdBAN GAHE Y
X3 A7 2o g% BFLHE 2Y F U JIEE MLt} P

FEF ARFARAA BAPsE BHAL 19919 25 Fx % AASFY A
gle] #¢ YE'ol TXH olF o9 Exo) I § BE 7|50 AHIL
o, AgE AEHL oy AKe] GURHAA BAHE JtEPdd 4@ 2ge
Ao A7HA &3 Ao

E5025E 24d YL A7Y A5 29490 HY, o]F g2 §xE2 olg¥
AT GG ol gido] glo] FHEAE HAY & UL ¥ oh} AgLozE F
olo] & Aoz #8€E F U ’

AEBAME @FTFAH JLE AT 7129FoA B3 FA9 $HL A
T QX AddE R edx ¥ 4FE FaEUh o] dFo] Y S gy
9 FAE7te LERANE AEIHA Rt R Aejn, 45 2AEs} HE
29 TAE ABAAG dq=gE EEFAN 5L dA A Hol 2AEsE
AP Aotk ESF BAEAY AAHL ARAEH AgHo goy t of= A
2N WEA FgE Polrh oY BHEAL FYEAE T HPsE= FAo
2 713 F& Aol AAdte st LYY AARFoz #4Y Ao}

Aoz 715¥Y 1ES Hstr] Astd Y 580 Wasty ol iRio



2 HgRH 29E dodn YR, E € AFFLNGZLE FYAA AF
€ MY Z9dx §F 300-400vt8] AEE Aede AR =539 e o
300-400%t g o] AFAYu|7t Ede AL AAA & o sHEHAE ol &3 g
€ #F8% 248 AUY A¥ old g% B HHE Y F UL ¥ oy A
2 Az AP F89] Fe2 goz I JtFe ArEE Edded Hoy
ot £E¥2 F 7 o] uf uiFAE dojgm & F vt olg @Al AN e
A AL MDY ATz 5 §3 S dAstd AL aA HFAE 3
U & g g% & Aok,

€ d7E o8 £4& d4357] e =¥ FAPEAS AT Y opy
g =YY Y2 RF EE347] AY WY AT 4% AFEA 12 AR
FAe 71Ee SYHIA AzEYol A HEFAd L] AE AHEHRA] R
A& 28, TCA% HCl A A2 st &3 dF25E ¥E Jdszn A
%3 st B¥F JHgE TCAY HClL A EEE o4 #8 HCHORIE A7
A glol AAo) Ta YA Y $AE ANgstel TAVLAZE W2
NS MLz f3td AARAY. 3AFHAAE 253 NEAEF € HF2AF 24
o AU R FH2FE ZAE T3 E5T Y AELE AP ATFEA o}
Ui Atg R HEE2MY FEUHAE AEFR 4HFHAAME o] ZE R A
d3E A =5HqY FAY AAY TALS uA AT

getM B d7E THE FUNE =5 HEY vr € AES 59 A4
€ T8 A R v €A BE BARY AxE A} TGS =HZXAY
23S ESUYE o8 HEdo SANYY HHI AHE FARTG oy
2 =R 4R AL At MYz AR E o] VML AN IA T
2 Zlded.
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A2 Bl AFA AL}

A1d A d

HEAAMZAN B2EARY olf dAl: U2 Lt ofZHAL|¢L AHWE
o FEYAE EFdY 28 AF 5 YUY o}HE veJdady, o F
ARE ol AR Foldol ofH a2 AAMY FEHQA BAN Boe 2338 4
el 71 dgo R dolgloh H|E o]ERIS] FERE ¢ Mudd AA Hx
2 5EA 9Bg FELE AL FARAOU AFHAJJEE A HA
A A4AE g3 ARoy HL2YA Ao AFA LEYAARHELS Y
Ao 547¢% HAANA g 2T 2P FAE Y79 Y 2F)
Hagd ol ooz (Meyer,l950) ANATF SAYHZ F2 ZAFztel A EHY
ot wE Wgoz I Agel ARE Fa AU 2 QYA 24
o o9 PFE YAFHA FAFE A RS FA 2 ol%t AW o &
U ¥4 B 5& F de B2 AzAIE B (BichholzW SYE 3§
1907)& /Mg Aol AWA olfelx, EAZ 13 AANAEL w7 Az A
SE = Wl §ue Az HadE 2 FAZAE BEHAAS o4, 9
AN gle wiel Ao wHelr] WEeld Wy Y 0L 1931d 9
HeFA7E 1937d9 ol A7t A g w7z 4P a7 Hug g A
A gov A& AR UAUD FHdHAE 28 o3 B9 WFAH WFEAo
F31 FAYol 1D HEFA F43] dAH 23 AAUNAAA A9 AL
A ket 23 AAdASZ WAL WEgne 277 Sl wa gA ¥
AHZA7 o=l ALEH7| AFson dRHAY FHAzd IAsEY
vto 2 AFdEo ALY AHFAL 22 AANA o] duiAH A A=
o} 719 ddo YJo] YA AE sHEsg e uwat A} Az G
4571 A&dte 1980d 7R AbgEo] A 19733 2dA& A VREA M=
FA dgo2 FAHoz Y HAAE ALdAoY HIZdE FHFA



Yl Ad A8 @A S 13 48 S 194538 196569742 Hhd
1H59 % HeEst SAFU] ASIAT 19604 E THE GRAYY BB
% YAYRAL sHAe] Yslol SAUKE S, 19709 tho] 2HSAY L S, 10809
clol 3u30%se s, 1986 o] 1MUTHE =(ACSI8DE A% FAshn A= 47
oIt

Y] Fe+ 19509 FHE(1952,1963,1956,1957,1958,1960,1961)8 FTHE
10089 YAYAAD A A7/ T YA Heol GE YAAE, YA
9 sAAA QoA WAYE, L2455 YAYRAY £ A A7E ¥
BAZE FHOZ AYRAOU ddolFE AT ¥ gen) oYL nIE
hazbd e aAA WS¥ 1R062AWE BFIE 57HY FREL 24T
4 AZARRATIE RS BHEYO] £AIAT AR RN WA
HAol A wE AE YA A ABAL Casein® HFEL A= B2
wFo) ush oo WA 02 ABATL ¥+ ATk

FEFAE BA199)6 odd 199439 A 37 JAFL 1,473,000M/T, H A
A7l 64000 M/TE ABAsAT IUe B =&5FdME 29 HAVE =5
ted 457 AL DAY A4 &Fd mAHE sHA 4005F 1208( HA 1€
3 B o 3E)9 Bo] AA4E st 289 o] A EL HFFLRLE &
A5 s E 9 40009 E Ao o oiuix HL ol AZHE o
d 7102 gAY dodE Ng stgFd obgs 43N S AAE T
400007t QA ESEHed AUHE YL FFd 108, 979 AEHE €F
X 12008 @3 Exavit e & £ A= 5 ppm FEE FE AEtEdd
g% 3¢ AAIdgd Holx dFo 3300008 He & Eo] a3/
g0 AFHY ad2 $Hsd FAIGE doyA] FES AYE dod dY
AeFa Auz 43Y Relth Ax siuit 600,000€ 9 sAA7IE A7)
A E HolE 1,800,000 Eo] e ¥ ¥ ol o] st 2dE 3
2 29A7E fA0] HAY °ol& AsstEdd s 495000,000€ 18 BE €9
gastA H9 sFAE] ddANE BE A vEE A do=2H FF



2449 AL AdHHE 802 FEY AL APF ol

u) 53} 8H3](ACS,1989)E B&AUo2REHY HAAGe oA 9§l A 2a)l
o) uleldl didte] 2AFAHo2 AR 5 Yol Qon Jvir2 GFIYA FAHFA
2 g4 dAHE AL AREAMelR oju] Byt ¥a Yu. 1 olfE TAZY
g3, £ R A2t AYEFR JHFANA 22FAY EFARg JdFes
u] % 31 (Detlefsen 1989, &4+ A9 64, =29 158), HFAABAA delopy
o] AAE L F A7) WEoz HAHn vt ¥ e FAQRoE AYIAANL
FI ATATE A AXHYF W5y, AdAdel Fol 2T 438 ReAx
o Atgste] Felx BT AHFAd FHojEol HAAMAERAME olF] GF XA
@ gk A v o}Fd Fo] glrtn #Ddn 7] wWEolw. a2y
AT HirEnde agdg FHFEAY dF2 FZAd B2 A0} tFH
o wel =537 A2 NE AFFHAY AYUA7tHe} FHo2 AYsiA 4 &
T ootz} ZleAEE T AHRA /1A S @33 2T AQAFQHAAY AT
2EE £ A TEAY Wgold FY € BEY AAPEE AT FAFAY
9 EELUBIE H EAE dHBse XA A¥A AANY dF, F
A4 33, TSR T R U, Uiy BT Vled AddeEn Ay
ZA e dg AFE FAAZIESY A4S TF 4 AL EE FAUUY
LA HHF FAJRE A YAz AHAE do] IR IA F@sE
2 7@y,

e B AFE 8 229 E dodla e E5HVEQY S oy
ZAAZAE MYt AF2A FAd uul§ AFIJAzPEAE 28 HEAA
7HA & 2371 d3o TCAolY HCIHE | odtd 3 AAAPozH Ay
EE FEE dZANIA ¥ 333 TCAY HCIY 98 serum proteing I 4, &
g3t AzWE dF Za2dd AHPAAG Az MEdnz ddoen Y O
HEAG Herg Yo FARFAE MEsto olF vludn FAEXELUI=
ik EAE sidda AP REAQAE AP ol Yu PBo] L3 H}



R A FL& AFE ALGHA APHAS

A24d As ROy

1. ANA=

7t BdA 8

SRz g YEFFLE FAUA=A e 24T (Pinus radiata) 2 ¥l1F 0]
04801028 #A AAGA AESHE 9GRS A3 J-ds FUERY
3¢ BEHE vF 069 HFolwrIYotat Malas(Homallium feotidium)®t F%
< e 23FE AP ok 9We 24mm, ERE dHL 12mmP
1= 3

HE]Z BEL UEFFT S GYA EFFFTL2 dA DAAM AHEE I 9l
T HE S & FF Lot AHEEHAH.

v SRR A
(1) obelex @ §H8 HAFAZ 713 ol AEHE 2453A(UF) R 84
YA DI EGTAUMF)E AAIA 8A AHE3tE olu| A& AHE-3 A
ot UF9 A4 AzEue 84d LU= HJt 113400 EHEE
2 50-54%, AEE 25-60cps, pHE 7.0-72%8d. UMF9 7 $- Al=EdjE=
3.05:1:7.9924 EBHYR L 63%, FEE 80cps, pHE 75t
(2) AFF : =AM A AN X 49 4L A
(3) AEF2 R MDIFA : HEFAA(PPHY Az e e d £ELUI=
Hj7} 1:11622 sion EHWEL 40-54%A2H AT 24-80cpsAh.
MDI4 Xl 4-4'diphenylmethanediisocyanate & A-8-3t%itt.

o, &4
groz Azxd FA AAe BEA Huo AHIAZ Azxd @, o



Elg HE9o HEAHEL Yolrry] 98 BEAQ O-phenylphenold #7713t
HIEANYE B3

2. 4349y

7t @AdwA {3y

(1) 71E8E Ay 2ol F HHd dvte] WA RAMZYYLE =5
Yol w2 ankste g4 F AL dEdn F2 A2Zo] A=
st dEo2 AzsdYel & AddyE B A & dE2FE AL
22 FAAZE AASFA

(2) TCAFA AMEY : AR A B E EF5HYoz Ry =5 FA
AGaE AN €9 &2 ¥A A EDTA(Ethylenediaminetetraacetic acid)
g 99 1-2g/L HeElgd F 7500mpmdtelA 4083 A et A
Y4z HEdd. E2E ¥HE AHAAY HF TE 4%HRE
TCA(Trichloroacetic acid)& Ad7teted JAdd Y oA S 3ddan 4
A 94 2sel deT) o] Ad ag2 JRAF A2 AL ndzY
TCA YA} st JHE YAHGYAL d2AY 2L AE3d Az
g HAAE YZELY TCA QA2 #2359 dHar|= @

(3) HCI AA ALY : 3xhd o] 30939 A5 Fo 7ig€ HCl A4 9
¥ HCl €94l 94 Eeld 83 A4S AT =8 37] 98 (06N,
0.8N, 1IN, 12N, 15N, 2N)6z=doA AYsta] HAH JHe= & IONZ 3
A

. dAH A A= v



Table 1. H{FFE 4% TCA IAYEYA F 15N HCl I dYqA 9] Aj=xufgy|

(Unit : g)
1SN HCl JAg8qA o] Azuiy) 4% TCA FAY YA
A B C D E F G o] A elj]
5 40 40 40 40 40 40 40 35.58
AHEE 5 5 5 5 5 5 5 5
=5 (#200) 14 14 14 14 14 14 14 1.4
AX A 05 05 0.5 0.5 05 0.5 05 0.25
50% NaOH | 1.1 1.1 1.1 1.1 1.1 1.1 1.1 0.85
443 0625 | 053 05 047 | 031 | 031 0625 0.625
g4 2.2 22 2.2 22 22 1.1 1.1 2.2
= 4 4 4 4 4 4 4 8

th A=-88 FAYFA Ax

IAEES] AS desAg A2EDY TCAEAAYY] FHaHE H7
At TCABYAE PF(40%) AAFF 10%, 20% H7r3ch. MDIA A
ot TCAEAHAAS] §RAEAE 7] 93 94 FAHFAY ujgulof
utel HHAAHERAE Az or]e] MDIE AAFFv 2 9, 82, 732
2 Edstd EFRBHAAE Az

2ad 29 34 F 29 o] HE¥Y FHYSTA AXE Yo B2 Y
g slEaA 20%9 10%°] ¥E-% 15g, 20g, 25g AUt

53] 3adEd HF/NEE HCl ADEAHAA ] feae F28E 943
o Azd A AAePulE FEFA495%) 1009 disted HCL AR
227, & 11334013071 A& HE=FA9 dA nyLFL 232%122 714
2 3% § otk AxW F£X9 pHE 1154, IEE 3400cpsAth.
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Table 2. Compounds of combination adhesives with PF and TCA-Blood powder

part
Compound
PF20B15 PF20B20 PF10B25
20% PF 100 100 X
10%PF X X 100
Plywood Blood powder 15 2 2
Wheat flour 5 5 5
50% NaOH X 1.12 31
PF20B15 PF20B15 PF15B15
20%PF 100 100 X
PB 15%PF X X 100
Blood powder 12 15 15
NazCOs 06 06 0.45

ojFA AzE HE-TCA FA¥AY 542 & 37 3.

Table 3. The nature of PF-TCA blood glues

Adhesives pH Solid Content(%) Viscosity(cp)
UF 438 53 625
PF WH 10.7 5 1,775
PF WO 10.7 %) 750
Plywood PF20B15 101 323 1,750
PF20B20 10.02 36.7 12,000
PF10B25 10.51 28.8 5,000
Blood Glue 103 156 8,600
PF20B12 10.2 286 300
PB PF20B15 10.1 32.3 500
PF15B15 100 26.1 321




2. g3 94 HEE v Ax

1A3dxe] A9 eldogfAUTE dntoz Algsin AHAAE AM§s}
o R HRAZ =L #9337 Sl AAEREFE 37T (6%, 8%,
11%) ¥F=3A 35310, 125, 15 kg/em?), €5 2 FF(110T, 120T), L&A
L 3FFoR 3o g §Re dUzAL FHsAdey sESFA % MDIF
Ao}l ELFAEAYG /HIAE Gof B dBE 4 Ao
oo AL 250 X 250 (mmd) o2 A 498 Azt

22 dx9 7% Jigd TCA-¥YE TFAYH A= A, 84 Fvg? Az
% #HEF Be AxE Z 242 +PsiAd. 22n EAAHEY Fd
HCHO HAEHE Folrr] Hsl B3ZFS SAHA

3xdxY S 249 42 B /Yd HCI-¥8E 32H A A, 8+
2|y @ HEF BEE A9 TCA-8E 33F A2 A=xd A
Hw, At

. §% 2 PBe B4xA

Azd o Begd ve9 g - 7|AH 4AE =A%) Hde] KS F
3101-19873 KS F 3104 19929 93t fwo J$ e R Fuis 3,
v, $E, LYY $2FE 53, AEANAR REE 229 Fy ¥
A=, s, FFFA 3L, T, g5, LU= BAFE 53¢
A

ul. BEY AY

YEoz Azd HIAA A9 XY YEHJAE AHEsiq Axd @
%, BE|FRES] BEAHEL dolrr] 98 B&EAQ O-phenylphenol& 2.5%,
5% A7tst] FEAYL PG HIAA A FFE 3 @A R F
FF 24 Aspergillus oryzae, Bacillus subtilis 9] 2% & A8392n §oa o
Egdcee RIEAYE Ao EJRFIFE2A FFRAYHAN(Tyromyces
palustris)® F&WA(Coriolus versicolor)?] 2%-& AH&3tlon TAY] W&



e AA R FFFALEE FAFACD

AL BAAE
Az oz Aenese g8 - JAH 4AE 3% 2§09 w4
4743& 984 Duncan®] A9 AZ L YA

A34d 2% 2 23

L 19 (AGHEAY AL L S A R A2 23 39 L &
3 £3)
7t. A3 73
gn Alz:A S 59 viFd 4" A2.2(0],1981) Lambuth(1977)
o dg2AF wel SE 120T, YA 3E, dBFF L %2 2
g Az ¥ue dYHo wE YeAFAYA s HAHY ARE B
| 213 o] o] HAYY Aele g
Lambuth(1977)9] 918td Aul¢ uj$ P9 HZAHL 12 kef/em” oI
21} goelLRe] A$E 10 kgf/em®] AR 8 Qc
U AP Lxo AdAL ¥4
7h.e] Ao Wt ¢4FE 10 kegf/em® 022 nAHD AL 5} YA
el g AR Eua ARAGHAYY d4F ¥ 1Y 29 2
o HAAY L AR f4At goen U AAATHAH S 1207,
o] M2EF /P U o] FAAELambuth(1977)9) 116T, 2-3/4%
F FAE Ao ot Aol § HE Holdd. wEly ¥AYA
ded &%, Ak 10 kegf/em’, 120, 380l
. A3 aunygsrE 449
ae APYrE 9L Astd o 5 &S 5%, 8%, 11%=2 238
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o AZPTCAYANYAAE AH$ste] AP IY=A207T, 3%, 10 kegf/emd)
of e} YWuE AZX}n dBYFEd 9E AAPFIFYN FUs AFAG
&Y AEe @ Fa4e 129 38 2o 2939 das JudIge g
& ZAolst glow FUlFAZFADH AL 8%/t 5% 11%° ¥ 5o
dolAd. ol FI;E Lambuth(1977)9) FAHIFAE o] 43 AULn$
¥R AZE A%t JAGRYr LS 5%E AT AdEs da gE ge
2 dadzuzt gFd £ olo]l TCAERAl Az wWyol o F& Aoz
Aztd.
Z A dE A FxE v

E 40| 9pzto] gddEtavF R TrE §W%E ¥lFo] 054-057°1n
€0] 13%n| o2 KSE 25 ¢FZAAY. e dFAGHAAAHY 3
T, ARHAEE dA AN ALHR ' oA FHFA(LLFA
UFst 8494aRIg&¥sA UMFP)IS 893 3AA 7 abol7h ge& vebd,
2y 2usAR PR Ed Yol A FAAAANA 1 ol AHE-F
2 A 842FAM P AE7t B3 JeHFAZ ASHD e s4deE)
NF&GrA e} ALY TCAIAE A AAN & 1502 /M %
ot A Jigd JISHAYIAY dA AYE ARy TCANHEAH
AAEe ZE a2§ez2 1 FP AN Jen 25 KSo SuisH
€ WEAAFL Utk g {8 EELU= GAEAE 22 Y of
2o vlEd MY TEFLHI= A g fEE TCAIAEAH
AAs A4 % AZ2E 39 Ax "M gFHEA dAg ¢ S
£ verdtL

3 42 A9 HAY Zj&YEI Q2 Jigd 3ty A4d 2 Sl
23 Aol FHAPAHL Aolzt Qo] vElgon FUsHAH L TCA
AR Y P 2AA 7} Y =4 e

vl TCAR AU A A9 7HApA
AL EHIAA Y ISP dx2xs Pdue faest zolzt &
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ot 20% °l3te] A= E 7HX A YE LS FAY L Foj=A gue oA
43317] ojYoh. & AXR2 x4 3o {Axrt oW A3 HIHY
o] 9= A& FAsY TCAY g3 JAd A& 13 ZHoledde
S E7 oA dgted 3o A G HAYE FAFd= Hol
tt2d, @ste] Azuulo] wet Fxe HaHo] A= o] JAARY
& 2387 Y8t 9 A=xsn a2 Y BAY 29 1Y 594 ¢
°] 24Nt A FHeE Y. olE ZHAAZEe] jEEE Y BE 6-124A A
ol ®]&(Pizzi, 1989, Lambuth 1977) Xt} ¢A APl & Roz eyt

o, AT EGAFA Az de 534

AP HAE AEPAASGE o) FAY B st dF WA gou
FUH=olE VPFHL EF 243, RS IrtfANE B B
93 A%y =% Y4 GAAAMESAE SEY AN APy
drlelEs 23 1€ W (Monsanto Co,l968) Ag4o] F& Aoz
(Pizzi,1989) Bnsa oy FREAHANZ AL Qe e A7y
Az F4% A8S ob7IA7) = (Carmicael, 1945 TCAY A AA=
pH7t 270122 £& pHE Hoj=aidA 29 78 go] o}F FL ARE
g3 gich PRel e TCAYAYAAS) EhEsE AAARo] 2L 5
2 2% 4HALY, 2SR WSERY T8 F4HAD 20% A7HA
AFAIZEe) 20% FAAIE AHE AARTS RS J2HYT Ao pe
A& BA4F 9 vh(Gossett,1959)

TCARH BN Aol MDI) E¢asds 1Y 67 o] MDI) vl&ol
ol A4 2 AUPRHL Aost Yoy FUS L WSHRAL A FA4
NA

A A viguie] wat d2u @4 JHE S 4HE JEd 7AA
4t gdde 24F 38 ddg=s 9dg ®9 P
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Table 4. Physical and mechanical properties of plywood bonded with various

adhesives
Factor Properties
. Physical . .
oro es Mechanical properties
Dry (F=0.86) Wet (F=24.2"")"
.| MC
Density (%) Strength | Wood Duncan | Strength | Wood [Duncan
Adhesives (Kgf/cm?) [failure(%)|  test (Kgf/cm?) |failure(%)| test
UF resin” 054 | 1094 (19.73+£2.92 38 76810.63 20
UMF resin” | 055 |11.11 {17.95+1.31 25 12.12+047| 25 A
Existing
+
BGY 056 | 113 | ooniiorl ¥ | pstnonsi- | 915504 | 10 B
TCA BG” gnificance)
0. . 19310
(Undried) 56 |11.25 1768+1.77 34 993+097 20 B
TCA BG”
i +
(Dried 057 {1157 18574317 45 11.57+1.28 35 A
powder)

* K.S of plywood requires greater value than 7.5 kgf/cm2 of shear strength

* K.S of plywood requires value below 13% of moisture content
1) Wet ( 607C, 3hr. )

2) UF resin : Urea Formaldehyde resin

3) UMF resin : Urea Melamine Formaldehyde risin
4) Existing B.G : Existing Blood Glue
5) TCA B.G : TCA Blood Glue (Dried powder)
6) TCA B.G : TCA Blood Glue (Undryed)
7) WF : Wood faliure
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Tensile-shear

Tensile-shear

B Dry(F=2.52;ns)
B Wet(F=2.31;ns)

25 22.23(3.14) 22.14(4.18)

- 19.76(1.09)

~ 20 -

£

2

POV 11.52(1.99)

'g 10 F ; 8.83(0.67) 9.27(0.54)
g

2 5T

0 1 1
10 12.5 15
Pressure(kgf/cm")
Fig. 1. Relationship between tensile-shear strength and
hot pressing pressure for blood glued plywood

0 Dry(F=121;ns)

@ Wet(F=2.84%

2 r 1764(1.46) 189G8) 130508 18681.08)  1857(3.65)
_ 1525(1.92)
"g15 t
= .

927(246)}

glo -

to

<]

Est

0 1

110-2 10-3' 1104 120-1'30" 120-2 120-3
Temp-Time (Ce ntigrade-Minute)
Fig.2. Relationship between tensile-shear strength and
hot pressing te mpe rature-time schedule for
blood giued plywood
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Tensile-shear
strength(kgf/cm ?)
v

Tensile-shear strength(kgf/cm2)

- 2.41(3.29)
P neey [ ] BovEaT

9.33(0.87)

8 R

835(1.15) 7.23(0.74)

10
5
0 1 1 J
5 8 11
Veneer M((%)

Fig.3.Relationship between tensile-shear strength and
veneer moisture content for blood glued plywood
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Fig. 4. Effect of method employed for drying blood and
species on tensile-shear strength
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Fig. 5. Relationship between tensile-shear strength and
working-life of blood glue
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Fig. 6. Effect of MDI treatment on tensile-shear strength of
blood glue
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2. 249 E(#d HCHO 2A7t 9l& (RAEHA) 2 23¢ X A 2 &3
#4)

7t FARTA A
HeFAPF)9 TCARA "dale A48Ael Fob 3FF =25 100%4 T3
3, 84F5A%E pHAAZ FAGA Feizt 233t dAsid.
yo@a Az
PFet TCAER L2 TZYE A 3FFE=F 80%7A TCAEE o2
HAE ofF $FZ WE FHe U, TUs ®ob opdel AujHAF7A
TR, KSE 88 He 8 FH4E JAgY dA IueA A4atd
o] 90%0lde] EAE YPELER AMEHT o, HiAl= £ AHE
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Table 5. Properties of plywood manufactured from phenol-formaldehyde-TCA
blood Adhesive |

Physical properties

Mechanical properties

Factor
Density MG (%) Dry (F-138%) Wet(F=655") Boil (F=69.127)
3
Adhesives :;{’;3)3 y lr-e6.4™ Duncan| strength |{WF |Duncan | strength [WF{Duncan | strength |WF [Duncan
e ns) (LR, test [(kgf/om?d {(%6) ] test |(kglem® |(%6)] test |(kgt/em® |(96) | test
UF con -2min [063+0023 [1014£032] A [1997t222{60| A 1|697%528 | 9| D 0 0 c
'_’;;uv:h “" los1x0.017 |602+075| cD [1383x167] 56 | BC [1332+385(325| BC. 0 0 c
?;¥° O l063+0015(5474032| D [1498+096 |56 | B [1888+243/60| A |14sa284| 74 | A
3,
I_’::;iBISg 0600015 [561%040| D [1965215 |s45] A |1354%167| 53| BC |131+28 |43 | AB
%
Z’i‘mBmg 0610018 5842027 D [1852+278(815| A [1484%4.19| 71| AB [1337+234| 53 | AB
0,
{’ ;‘:;?258 06240023 [648+021] C |1942+2021885] A [1201%347] 48] BC [1153+186|245] B
Blood
. 060+0.024 |8332045] B 1229%065|53 | C |879%117 | 27] CD 0 o ¢
con-3min

*K.S of plywood Bonding shear strength :@ 7.5 kgf/cm®
*K.S of plywood moisture content : below 13%

UF : Urea formaldehyde resin(50%NVC)
PF : Phenol formaldehyde resin(50%NVC)
PF-Wh : PF added with wheat flour filler(10%), Hot pressing time 5min

PF-Wo : PF added with wood flour filler(10%96), Hot pressing time 5min

P20%B15g : PF(20%NVC)100g+TCAblood powderl5Sg + wheat floor filler 5g
P20%6B20g : PF(20%NVC)100g+TCAblood powder20g + wheat floor filler 5g
P10%6B25g : PF{10%NVC)100g+TCAblood powder25g + wheat floor filler 5g




Table 6. Properties of particleboard from phenol-formaldehyde-TCA blood

adhesive
Factar Physical Properties Mechanical Properties
Density MC Bending Intermal Bonding
Adhesive (g/cu’) (%) Strength Strength(IB)
PF-con 0.85 6.0 206.5t358 8.8+246
PF(202:)B12g 0.87 6.38 2646339 13.9+3.27
PF(20%)B15g 0.92 6.29 2756+245 1641187
PF(15%)B15g 094 6.25 3108+26.6 15.2+2.17

PF-con : PF(40% NVC) 100g : Na:COs : 1.2g

PF20B12 : PF(209% NVC) 100g : TCA-Blood powder 12g : Na:COs : 0.6g
PF20B15 : PF(20% NVC) 100g : TCA-Blood powder 15g : NaCOs : 0.6g
PF15B15 : PF(15% NVC) 100g : TCA-Blood powder 15g @ Na:COs :0.45g

Table 7. Free Formaldehyde Emission from Plywood and Particleboard

HCHO HCHO Emission{ppm)
Adhesive Plywood Particleboard

UF 148 -

PF 03 -0l
P20% Bl2g - 003
P20% Bl5g 0.08 0.024
P20% B20g 0.06 -
P15% Bl5g - -
P10% B25g 0.028 0,02

B 0.02 -

* ¥ 79 #& B 5 64 &
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3. 33I=(BAET 3 E4& HU¥ TCARAASYG TAHTAY A4 Y A R B
&4 1)

1. HCI 33 ¥4 ¥4 3 A=xzg 4 AP Ax 4y

dujdyel Ao wel IAdxe] JiEF TCAIA ¥ HaA Azxsg 943
TCA%Al: 398202 AxHA g3 o] FUE FoAM%E HCIE Plasma protein
& FAAANIE JAAZ ASdtd JAE S YRHAAZ Agstaz AxE 3R
o

R 13 o] wjPu|E A3 ol @& HCl A FAH AL Ao i A
T Yoot HaAMe EA W o] HAAY A= uwigu] B2 Az B, V1AH A
Ag U9 K 8 K9 E 103 g}
E 89 D wigw|7l e} HFARZEs /M FRon £ il HI{Ae vy
o2 AEE 3 JRAANZH QA S Hrtsted JAA BE 24AMHA =¥ 9
71et ZAdo] HAHAL FEE 7000 -31,000 cpsE2A HEFHQ FHE ¥YY FH3A
9] 5000-15,000 cpsE.thE thid Ekou AAQFH AHYL ul$ SRt

2. PF-HCI 44 ¥4 3AY+4) &%

1A Eol AR TCA HA ¥ B} vzt HOIWAYS ARAE P2
Azl A9 3d¢ o 4@ Aol TCA/ FU8e2 AZSN gorz 712
A4 ¥ZH 2rho|n AAHA Yo} HOZ AZa7] At Be 4AAS s @
o 9=e B¢ E MM BE uish 2ol HOAA AARA7 TCARAY AR
A u g WARES S840 adu 44 R Fus AYE FARY e
FANME BHeA RHDZ T 2adE YE§ YRAZSES 4B UGB
AS AAME SEA We FAo GAselor Wk Wb E 1200M9h 2ol PR
' TELUSNE AR FAYE T A% U AYY 7129 TSkg/are 25 W
A 4% 25 $AND A

PF-HCl 43 F2¥4A9) 394 PF-TCA A3 TAYSAS U5 2 2u4 A
Ye $8 TE 1§02 KSE VEANHL MEe o 9 YRoT gAMAA A4



Hozx feEl¥ ¥ oje} Ufe ZA¢x KSE wEAYE $& 2748 239
PBAIZ 9] Zf-oEe E 1564M 9} Zo] TCATZHFAZ HCIZZ2dFA R 4R
$Figdoy 4% F3 ®F KS PB 20073 wE& Az

3. xEX AN &FH
7}. O-phenyl phenol B &4 2] &3}

Lambuth(1977) AFAHA Y FatAo BENAZAN 05-5%9 BEAE F7ist
T Aol #83vdxn Ay BEA2ZAME phenyl phenol, copper naphthenate,
tributyltin oxides & AHEdtAT. wWeld & AF= HEA Az 90 vpxg g
O-phenylphenol & 25%, 5% ¥ 422 AssYY. E 1344 2& %A Had
ARAZ wE Ao ¥ F AYAAMY FIHZ2ES 4 AHEgd fogido] gidled
PBe A4 FEHAUCOV)E HEF T 2PN PF-HCl 32¥<5Ad O-phenylphenol
& 25%, 5% A7te RAol FAHAY e A g8 B/ ANEd o= FY#9
A2 e 22 HeZy Fdd HAAYG HEA EXHO] 7] WELE 4
4 a2 37 He AL BEAY AelFge] HEAl diF WE gy ZARE S
A MR Lol ol FdAH HAAEA ] dig FFUELRE YT v Fo]r] g
olgtx wadd. 28 FFEAYHA(TYP)AME ¥ 27t i
BEA Aed HIAAZ Az g2 B 714H JFd W ERE 2W F |
3 ol B FAYe F¢ At FAHEY FEs 2 S FeE da
doj At
BEA Neld PF-TCA¥Y FAu PF-HCI¥ Y H3A=2 Alzd PBY 7% PB
o HZAEU YRAgEd v BEAY TS F 129 Fo] W AU}
olgl@ olft BEA A/t FAAY BEHEo|A FA A9 BEXI} ohY
22 ¥y HEEu=9 R JYdM= Hedg & Aolg B F e AL
FAsn ¥ Ao}, '

[

U i E ¥ HAA A BEY
YAE JA Eeded AH4HE TCAY HCIES Zidol22 JHE ¥A paste:



74 pH 1-2)017] W& 37]Fo 22 X3 ¥od ¥ FHA] G adz A
Zz€ ¥olot.

metx AbF 5, 6l MAE HY ad2E Az Fo FFEU) FoHAE FFH
U4 BEAE AdAY TCAY HCl J- 8% pastedt PF-¥ 353 Ad
F3EA e AL ¢ 4 vk Lanbuthell 93hd AFAA Y JHA AAFF
o2 10%9 HEFAE F7EA BEAYE T4 P Fd ¢ =344
%9 %% 7] leachingd] % &40 93T stz o

e A2 g PF-¥Y 8% A9 BEAL nj§ ¢330 dxY BE
Ag Y a7t A gz 2E AL 5 Aok

Table 8. 15N HCl IJHddE % TCA IR o2 AZE HAANY Ao we

Hxol
(Unit : cps)

Time(hr) A B C D E ' F G 4 TCA

0 21,000 | 10,400 | 12,500 | 994 1,870 | 10,000 48 7,150

2 34,800 | 31,000 | 34,400 | 7,843 | 2,285 | 11,000 115 14,000

4 Gel Gel Gel 10,280 | 4,012 | 7,050 | 3,800 28,800

6 14,430 | 5,100 | 6,800 | 8,963 76,000
8 21,500 | 5,150 | 5,200 | 31,000 120,000

10 24,840 | 5760 | 4,300 | 48,000 90,000
24 31,000 | 10,300 { 9,800 Gel 25,400

* A-G : Table 1. &=
* (el : Gelation of blood glue



Table 9. 1.5N HCI JA Y ¥ Azujuld A=xd oo £ - 7|43 43

Physical property Teasile-shear bondding strength
| FEOEY | MoOOE-2&2" Dry (ggf{j‘“z) w“(:f;g‘:f./)““z)
Mean2SD| "™ | Mean+SD | D" | Meantsp |PP% | Meantsp | Duncan
test test test test

A |os3t002| A |675t0289| B |074t1625| A [5%2t0627| C
B lo65+0041| A |68t0327 | B [1743t1918| AB |967+1443| aBC
C |oestoos| A |7m020| A [1761t06@| AB |9991777| ABC
D [061t002| A |553:0419] C |2L1t288| A [1408t2419) A
E [066+0021] A |e70+0698| B [1387t26m| BC |8zt2223| BC
F |06420043| A |709t0246| AB |[1443%1802| BC |1115t1614) AB
G [063+00%0| A |esmto246| B [1201%3650| C [97230m| ABC

* A-G ! Table 1. =

Table 10. 15N HCI-Blood glue®] #lZvj{u]e] wtg 7j&43

A B C D E F G
NVC(%)| 1563 156 158 158 162 149 146
pH 11.69 11.47 11.08 11.69 10.96 10.84 11.16

* A-G : Table 1. =



Table 11. 2&A A2@ TCA JAYLEo2 A=W e & - 7144 43

Physical property

Tensile-shear bondding strength

Dry test(kgf/cm®)

Wet test(kgf/cm?)

A U ML) (F=11.60"") (F=12.03")
Mean*SD | Mean*SD | Mean*SD Dut:sctan Mean*SD Dut:sc:n
TCA con" [ 060+0.024 | 833+045 |124+0.824 C 8.83%0.20 A
TCA+25%”| 0681003 | 103+064 [144+2.188| AB |7.90+0.222 B
TCA+5%” | 0652004 | 95+0.38 [194+2841 A |804%0.402 B

1) Only TCA-blood glue

2) TCA-blood glue + O-phenylphenol 2.5%(based on air weight of blood

powder)

3) TCA-blood glue + O-phenylphenol 5%(based on air weight of blood powder)



Table 12. B& 4] X @& PF-TCA, PF-HC! I 38 3AJYrAE A= PBY
& - 71AIH 44
Physical property Mechanical property
- | BF FABLE)| YZE (kgf/em?) w2 7 S (kgi/cm”)
# = * C( = . -
BB 13 F-284%) MCE6F1367) (F=551"} (F=4.6737) {F=0.96"}
Mean2SD [P Mean 5D [P | Mean+5D | " | MeantsD [P Meantsp [PT
test test test test test
PF-con” [085%0.025| A 1603%0250| C [745%343| AB |20053%1384| AB | 102*1.07 A
TCA+25%" |089+0061| A |684%0415] AB |&%7+923| C 21005819 | A | 114*L120] A
TCA+6%” |084+0049] A |[742+0330] A |787%134]| AB |2074%5077 | A |113*159(| A
HCI+25%Y |094+0022| A [639+0165| BC |[601%123| A |19565*11.88] AB [111+2754| A
HCI+5%” |088+0059] A |719+0328] A |620%243| A [18027*1384) B |956:081| A

1) Only PF resin
2) PF(20%) 8opart : TCA-blood powder 15part

+ O-phenylphenol 2.5%(based on air weight of blood powder)
3) PF(20%) 85part : TCA-blood powder 15part

+ O-phenylphenol 5%(based on air weight of blood powder)
4) PF(23.2%) 100part : HCl-blood powder 22.7part
+ O-phenylphenol 2.5%(based on air weight of blood powder)
5) PF(23.2%) 100part : HCl-blood powder 22 7part
+ O-phenylphenol 5%(based on air weight of blood powder)



Table 13. TCA JAYE o= A=Y ¥ PBe BEH

_ 33428%)ESD|__ _| 230280)*SD
el BEFRH posmns [T (F=2.320;ns)
Blood con |TYPY 1091150 cov® 1153£1.00
Plywood| Blood + 25%” | TYP 10.84+1.00 cov 1039050
Blood + 5%” | TYP 133195 cov 10.44%0.60
Py i .)t. 0o (0, i.
i) .
(F=1.176;ns) (F=7.034"") Duncan
test
PF con” TYP 2860+1.48 COoV 11.6+0.89 B
PF + TCA” | TYP 2823+159 COV | 1090+084 B
- PF + HCI” | TYP 25.88+2.75 CoOvV| 993%+109 B
pli 2+5;§fA TYP| 2576+679 |COV| 854*+142 | AB
X (4] .
p“lgo/'fEA TYP 95.0+152 cov| 836+189 | AB
(0]
H
Pf ) ;o/lf,n TYP| 2453+103 |COV| 523+383 A
o (]
Pf g;i?‘ TYP| 2311477 |COV| 473+22% A
(]

1) Only TCA-blood glue

2) TCA-blood glue + O-phenylphenol 25%(based on air weight of blood

powder)

3) TCA-blood glue + O-phenylphenol 5%(based on air weight of blood powder)
4) F-FNH W AR(Tyromyces palustris)
5) +&W A (Coriolus versicolor)
6) Only PF resin
7) PF(20%) 85part : TCA~-blood powder 15part




8) PF(23.2%) 100part : HCi-blood powder 227part
9) PF(20%) 85part : TCA-blood powder 1Spart

+ O-phenylphenol 2.5%(based on air weight of blood powder)
10) PF{(20%) 85part : TCA-blood powder 15part

+ O-phenylphenol 5%(based on air weight of blood powder)
11) PF(23.2%) 100part : HCl-blood powder 22.7part

+ O-phenylpheno! 2.5%(based on air weight of blood powder)
12) PF(23.2%) 100part : HCI-blood powder 22.7part

+ O-phenylphenol 5%(based on air weight of blood powder)



Table 14. PF-TCA blood glue$} PF-HCl blood glueZ 2}2}t Alzx% §ie] &
g - 7143 Jdun

Physical properties Tensile-shear bondding strength
5 2.8.(9 Dry (F=5527) Wet(F=555"") Boil (F=43037)
Y Wa ﬂ'r)%(/G Duncan
{F=1.08™) F-316") test strength | WF Duncan| strength | WF|Duncan| strength | WF |Duncan
e {kgt/em® | (96)]  test | (kgt/em® | (36] test | (kgt/em®) {{%)] test
PF con 063+0.015{547+032| C 1498+096| 56 BC (1888+243} 27 A 1484+294; 74 A
Blood con{TCA)|0.60+0.024|833+045| A 1229+065| 53 (o} 879117 | 43 Cc 0 0 o}
Blood con{HCD) |0.6120.022/658+024] B 2110283 50 A {1408%242] 43| AB 0 0 C
P20%
+04 612 0. 65+ *1. 1x
TCA BiSg 060%£0015(561£040] C 1965+2151645] AB [1354%167) 53| ABC ]13.1%286 AB
P202%%
61 0. 84+ + 94 +4. +
TCA B20g 061+0.018]584+027] C [1852+278(815| AB {14%4*4.19] 71| AB (1337*234] 53| AB
P10%
.62 1 0. A8+ 0. 42+ 9] +3. *1.
TCA B25g 06210.023(648+:021] B [1942+202|885] AB [1291+347| 48§ BC [1153*186|245|] B
PF-HCI B 0631004216.74+044] B 1859455 51 AB [13722075] 22| AB (11281082} 12 B

*K.S of plywood Bonding shear strength : 7.5 kgf/cm®
*K.S of plywood moisture content : below 13%
PF : Phenol formaldehyde resin(50% NVC)100g + wood floor filler 10g

P20%B15g :

P2026B20g

P10%B25g :

extender 5g

PF(20%6 NVC)100g + TCA-blood powder 15g + wheat floor

: PF(20% NVC)100g + TCA-blood powder 20g + wheat floor

extender 5g

extender 5g

PF(10% NVC)100g + TCA-blood powder 25g + wheat floor

PF-HCI B : PF(23.2% NVC)100g + HCl-blood powder 22.7g + wood floor filler

154g




Table 15. PF-TCA blood glue®t PF-HCI blood glue2 2zt A2 % PBo B9 -
71413 dAuvn

Physical properties Mechanical properties
o3 B4 &(%) A5 A BEE&%)| BHS(kglVem? vl 2= (kgl/em?)
A2 (F=8.00") (F=7.66") (F=24.26") (F=55.35") (F=17.86")

Mean 5D |P2™* | Mean+ SD[PP"%| Mean +5D [ PP® | Mean+5D | | Mean +sp | P62
test test test test test

PF con [085%0025] B |603+025| B |7452%343] A |2005+1384| B |102+t10m1| B

Pf;ﬁ:’;’d 094+0045| A |626+010] B [5381%457f B |31055%266| A [1523%*2172] A

P I:H%'l‘;"d 091+0017| AB |[669+032| A [6755%472| A 188.65+89 c 9.9+0.40 B

PF con : Only PF resin
PF-Blood(TCA) : PF(15% NVC) 100g : TCA-Blood powder 15g
PF-Blood(HCI) : PF(23.2% NVC)100g + HCl-blood powder 22.7g
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AHA 5. #(A. oryzae)dF A= A4 6. #(B. subtilis)qF A=
(&4 84) (&4 8g9)

AA 7. #(A. oryzae)dAF AR A4 8. #(B. subtilis)dAF A=
(5= Blood glue-TCA) (4~ Blood glue-TCA)

AHA 9. #(A. oryzae)AF AR AH4 10, #(B. subtilis)JF A%
(£ Blood glue-HCIl) (&9 Blood glue-HCI)

AHA 11. #(A. oryzae){AF A& AFA 12. #(B. subtilis)dF A5
(TCA blood glue + 5% RE4) (TCA blood glue + 5% BEA)

_J2_



AlA 5. (A. oryzae)3F A&
(¢ ¥89)

AA 7. 2(A. oryzae) 3 F A=
(£4 Blood glue-TCA)

AtA 9. #(A. oryzae)}EF AR
(£4 Blood glie-HCI)

AHA 11. Z(A. oryzae)AF A=

(TCA blood glue + 5% RE&A)

AHA 6. Z(B. subtilis)dF A=
(&4 ¥99)

AFA 8. #(B. subtilis)dF A8
(#4% Blood glue-TCA)

AFA 10. #(B. subtilis) §F A8
(£ Blood glue-HCI)

Al- 12. #(B. subtilis)3F A=
(TCA blood glue + 5% R&A)
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ArA 13. (A oryzae)qF AR AA14. #(B. subtilis){F A ®
(HCI blood glue + 5% REA) (HCI blood glue + 5% BEA)

AHA 15. #F(A. oryzae)JF A& AA 16. #(B. subtilis) A% A&
(PF-HCI resin) (PF-HCI resin)

AA 17. #F(A. oryzae)HJF A& AHA 18. #(B. subtilis)JAF A=
(PF-HCI blood glue + 5% REA) (PF-HCI blood gluee + 5% RE&A)
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AR 13. #(A. oryzae)dE A8 ALA14. #(B. subtilis)3F A=
(HC1 blood glue + 5% REA) (HCI1 blood glue + 5% BEA)

AHA 15. F(A. oryzae)BEF A8 AA 16. 7 (B. subtilis) 3% A x
(PF-HCI resin) (PF-HCI resin)

AA 17. #(A. oryzae) 3% A& A4 18. #(B. subtilis)dF Az
(PF-HC1 blood glue + 5% REA) (PF-HC! blood gluee + 5% REA)
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1. 1A¥9 %

EATE £2098 doslE 5530718 E3YAL o] g3o /EYAYR
A AZ ATE go) FFAZAL E wEE N2 AUE TCARARYoR ¥
AU 423 YFE BEax %I w3 TCAYN 939 serum proteing YA
2esto] BAYAAE AL o|F Fuo] HEs 1 HYURYF LT AY=
Ag Y8 WA AEHD e obulxdAst 1 B4 vnAESHD okgd ¥
s479 MDIS%e) EHEAN Eoo S4& HAES 27 9gH e Fes o
Ak,

7h ARUVEEEL 1%YT TCAYIAA YA 444 2AE 120T, 3

2 10kgf/cm?o) Yt}

Y. g Res 2usgdgel WA guAzd 449D Y G4SN &
2R Rt $45e SadANARABAAEF 309 FFol ¥ $4
¥ 44 ey
JEA YA AzeYol vata ESol4e & AR Yehdch
2 WAHAAY SIS 6-1241708 T Po] 24AZbe] Sn ARA o] HTh.
ol MDI$AE ERRAHY WSyage) g
uh, MEsael 10-20%) TCAYAYEAS EFs2 4d 2 Zus, WS P2

do] 453 A = AYAIZ] 20% THE AT

B

2. 2304 %

22hdEe 2% AN2E P2 AzxE YYAE ol8std ZABLAB(¥H,
PB)e2%H HUHE f2 HCHOE 2#3E E#E A7) 989 ©9% £&= PF
F2%e] FAY FAE MLty ¥R} PBE AxdHd A BAR=APAA 7}
Z A7 2 de QA d2E frel HCHOY $adAA&Re 0 548 793
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2z YR AFHog HE-¥Y FIAYFAE ALsd @M AFHAN Fd
HCHOZ A7} A& e SAWAAE Az 4FdAx 4o 2 &L AU
7t F3¥RFA AY : HE5FAPHY TCAIA dY4Ae 4440 $ol 337 =
F 100%48 T3, 845X %= PHEAZ 32785 ¥
Bt £ A
Y. §% 4= : PFS TCAYE 2 F4EE A 3F/FEI=Z9 80%7HA TCA
2oz dAE ofF $FHE UE YU JH, TuF BY
obe} AuA AP FHHAR, KSE HQ 43¢ 5+ 2
#E ZHA QY @A ZudA Add gue 0%l EadE
YELEZ AgHR dew, A= UMFE AHgszn AT
UMFE Aol @334 Rtz Aoy 71ddeg ¥ o
Agd e Y FAHFATL 248 A
o. }EE B=(PB) AR : PFY TCA¥EE T2 AR Azxd PBE HETA
o2 Azxd HEF By 3F 5 WA Y
TE R57F 94 E%on KS200elE& A 43
st g3 wExxg e B opye} A AHEHE
=49 70%E gol ohF AYskn HCHOEAIZL A
Y= TCAEELZ YA AT ol o] 53 A
& A =HA.
2}, 2 HCHO W4t &4 % X483} : 053 4§ ddh 4 dgae
Yaudd gt 4EE 21 e AzdE TEYS
A2 ol PBE vtEol KS(HAIFACERE)N =a #
2] HCHO& £33 234 A9 EAAMA 7P1E A==
2 HCHOW o] Hojzit

3.33dx

3RdEE TCAZAIZL T80l AUHA gepz g4 HCIE o839



serum proteing AWHeIsto] WA YA MNZF YFAROY ANHAH
£ A% AY43 BELL Foiso g2 e FL& FTL AP

7 3ibdel HENLE HC AAWAFRAe) FPugu: TCARAEAH
23 HAu) eI} 50% NaOHE o Sol7kn 42438 @ wists Aol $
Fatgon, HCIY A He $EE 15Nl HIHAL. ojAd Azy @R
WA gue A3 =R B WAs Wl 7000-31000 cps QT 7HARA)
22 24A12k0] ol AT AHHo] WS Ekon Yue) FAFEE wje
1

4. HOEEH AU TCAYE YA ©S9 29 HOFEWRAA7E TCAY
2PRARY o] S50 Y2 2T guy ¥u L FUS 724 Sy
b4 WEAge SoeA Enz x4 TAUSAZ AHESHE o) F
t. PBAIZY ¢ HOUEYAANG TCAYEARAL Ao $4a%0).
BZAQ O-phenylphenold 2.5%, 5% A2 §$#L Aol 79 T
Hoh mobiou Fulde RS tha WolATh 5% st 25%H T YRR
s =%t PBY A$ PBY ¥AEU URAFT A= pEAY 98
& wx A

o &4 F72A AA, HCIolth TCA®) 9@ A YFE ZAHpH 1-2)0]
22 4383 HoAE AL dy] o Fo} FolE a0z Pz B BF
97 gt £ HEAE AAFAY PF-UY 25F SA% A8 1E9R]
%skh webd Agd PF-¥9 24% $AE BEH] Hy Fste] Wx
HEAE MAeA YobE HY

BEA AoE YR AzY Y0 FYPLEL 2 Nd fAA

ol UehbA %ta PBSl A FEHAMGAN Hehd xolst dehdeh
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Al 3 & Serum protein®] 54, AZFAH £ &

7l ot

4148 A

g7Aedd Ay [Ho] EolNEA 3 g FF AUt vt Y
Ha ged 4 HrE F 34 £5d FEY AL =55 FEY ¢
Y @ A9 24 T 2 Ay AV Ao dAsit. £ €A dFEe] &
of Ao sEHR Yo £ 29F9 AAY FHLEL ¥4 AF F A
geir & A7 0¥ EAHE Y FriHE EF 42 AR A
2E 2AR ol &3tnA AYsAtt.

89 ¥4 1d aztec AUA A dFE HA HAA dr2H olgH &
ov dA7A RE 5F EoldM JEHAAI ol &HT Uk FEHAAY F
AEL g9 F9 serum protein®. & E£3] serum albumind] FAAECZ YA
Aol albumin HAAHRE ok werd E AFE EF EYoZFE serum
proteing 3t £ HAAMEZ HE3str] A¥ &9 AxE FE FHez
& olgt ¥ 3se serum proteind] W@ 7 AFE AP{ A

CEA AT 89 Az P wat PR 4FE A He=d 53] 1%
dEdE A2 B39 4& &9 solubilitys 2AGPHo2 JFg oI =3 o
Y4B S 99 Ao wE dso] . wEA 1AdE dFdME 94
&, A9 £ YHo2RE serum protein®] HAF Fa By YL A= WY T
HaAz e ALgE A% dAE g ALsr] 4% 4¥ ¢ serum protein®]
AESE A7

220d: dFHgAly dFNEERE serum protein® FRHel wWE HAY ¢

HCHO®9l 4% #4 el AU dF WL 22 serum protein®] FHol o
€ HIAY 47, Sdx R HAEG FAHge 4EA, protein-HCHO 4578 H



7% dFeld. &, AZ¥ serum proteind FHF WE FHAAY IF FAE U
glue MEA BAY, E&4 F& YW ¥ {73 pig plasma protein®] vl F 3
T Fyolgtn A T HAAY A7 E Ut £33 NaOH Hejoll o/ @ serum
protein®] partial hydrolysis 2% glue AZ F3A $alx, BT HFAge v
HAFE T protein® FER-715FH 42 BA dig ol TN F A AFE
A7t 283 protein-HCHO &4 AFE A8l 159 4328 a2 FT-IR,
CD, spectrofluorometer ©]-8% protein?] conformational change |+ & 3o
protein-HCHO 4 &28& 733t xx stdn. :

gt 3de AFE EEYRQOZ2HEH serum proteind ¥st EAP A=
dgstetr] A HEY AZXE T FHOE 31 olg) HYstd EH5YY AR
g 3t B AFY oprjxets) e AL UL dEdg dFE AFsA

¥ d79M TCAE A7t serum protein®] Ayl =13 oo #AYF I
dzzd 2 FAUY AY Axzd a9n, £2YAY) ALESH ARSI
3} opnjilsl wete] @3 AFE B RIE vlor)

A24d Ads 2 ¥y

1. As 2 A

AL AT =539 29 A &5 A4S AL & 7 A

48 AI%E BT 1F ol Aol

7h. AleF
60% HCIOs, 45% NaOH, 4%-Boric acid, Zn powder, 04N F3EAhze|3Ht
34 02N FAAYEY=EFE9, Diphenylamine, EDTA, 8% HsPO,, BF§
Al 2 k2l E), 2% NaCOs 0.1M NaOH, 1% CuSO; SHO, 2% ErZEel2At
HEFZE, BSA(bovin serum abumin)$%, TCA, FolinAl2F IN Acetic
acid(pH2.31), H2SO4(1:2), methyl orange, n-hexane, ¥4I H}IEF, ether(diethyl
ether, anhydrous), 1.25% H:SOs 1.25% NaOH, %% alcohol, 30%H0,, 6N HC,
1.68% NazS0s Sodium citrate buffer(pH2.2), phenol, formic acid.
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. z2}

desiccator, mess cylinder, 100ml volumetric flask, Kjeldahl flask,
Kjeldahl& 3| B} A, filter paper, glass funnel, burette, pipette, pipette filler,
Erlenmeyer flask, separate funnel, washing bottle, crude fiber beaker,
Berzelius beaker, crude fiber condenser. 2000ml round flask. glass beaker,
petridish.
=

Chemical balance (Ohaus), dry oven, shaker, pH meter, heating mantle,
magnetic stirrer, sand bath, water bath, incubator, electric muffle furnace(800C),
soxhlet extractor, ice bath, vacuum freeze dry system(SAMWON),
evaporator(BUCHI Rotavapor R-124), Uv/vis Spectrophotometer(Hewlett packard
8452A), Atomic absorption spectrophotometer(Baird Atomic Ltd. Alpha-4), Amino
acid analyzer(LKB Biochem Ltd. LKB 4150 Alpha), Spray dryer(Ohkaward Kakohki
Co. Ltd).

2. AY¥ey
7H1AdE dF 593y
D 4A A9 serum®] ¥
E% ¥92 ¥ A $EaA2M EDTA 2¢/LE H/18ld S8 W
AsHeh o] £% ¥AE 7000rpm - 9000rpmolA 30 - 4083 YA ¥
3t 45 H4Q serume EEHAUAYG. serume FA H3AY -20T A
At

2) serum protein®} %3 &e

Acid FAY o3 FelsiA
A9} blood serumd Zt7d ©& Fx9 TCAEY# HCIE serum : acid =
4: 12 7189 serum proteingd FAAI|2 1 ¢& dvuIdIdo,
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3) serum protein®] 3§ % ¥4
29 sz 9 blood serum¥ Zzt £2189 ammonium sulfate fraction

(209, 30%, 40%, 50%, 60%, 70%) & SDS-PAGER o2 A3

4) E9 A=z
Blood serum® tliete] W& §7]d Wo FAP=x7IS AL Ax7IAA
Az d4d. 3z F LHs o ¥ Basidh

5) solubility &3

LowryHel ogtd §axs At WA 24 o ez A=z
¥ ¥ &S 20mM phosphate buffero} 334 4000rpm, 20min ¥4 £ &}
3o 44 A HPY FE2Z JA}A sampled FHlAT

sample®] reagent A 15ml, reagent B 0.75ml, reagent C 0.75ml & Y1
A2 o)A 15min incubateAlZ ¥ 2N~Foiin~§henol Reagentd] 108}%9] &
< Yol 343 8 3ml & W FA vortexingdti 4583 incubatedt
¥ 540nmel A absorbance® &3 protein ¥E2A solubilityE &7 3}
At

U 2AdE ATy
1) Pig plasma ¢ 3dz%yeo] o2 pH 2 viscosity &
Az e gAY 54 vasr] st oga 2 gz
Bz
7}) blood plasma & 54 A=
1}) blood plasma &} 57C~60TCHA dZFAX
t}) blood plasma o} 85% TCA 49L& | : 12 7138t9 plasma proteing 3
HAINF o] JHE9 FFA=
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z}zt 9] pig plasma protein dried powder 1g2 FH% 20mld] =%<¢% pHE &
3l 31 Brookfield viscometer®t UL-adaptor& AME3< viscosity® &A3s¢lch
2) Glue®) Az 9} viscosity &3
7H TCA ppt fd glue A=

1) FD glue A%

& 67g
gq¥ 10g
55 2.8¢
50% NaOH 1.7g
A¥ A 05 ~ 01
5min vortexing
AAM 3 0.625¢
g 2g
S5min vortexing
£l 4.4g
= 18.16¢g
5min vortexing
£(807T) 25g
g8 10g
R 225
A XA 0.25¢
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t}h) HD glue A=

- E(35 ~ 38T) 3875¢g

AFAl 025g

2min vortexing
23 0875
(35 ~ 38C) 175g

2min vortexing
E#8 4375
E(35 ~ 387) 5g

5min vortexing

B 87g
¥qE  10g
28 28

50% NaOH 1.3g
2¥A 05 ~ 0.lg

S5min vortexing
243 1.25¢
g 4g

2min vortexing .
/e 44g
& 18.16¢g

Smin vortexing
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3) NaOH A 2]o] ©& plasma dried powder?] £ % &3

7D Pig®}t cow25¥ doiz TCA ppt FD powder®t HD powder& 2z 3§
4 S0mid] 3 Hrhsted 3083 stirring.

W) Z+zte] solutiono] dWhate] 0.19%, 02%, 0.3%, 0.4%, 05% NaOHE H7istdo
5¥°]4 vortexing.

h 4000rpmell Al 2083 |4 E¥ e B9 E Asld &Hx FA.

2} #8l == 280nmol A 9 absorbance$}t Bradford’s method2 ©“¥ A& FFH
o224 E#3sAd.  standard2E  serum  albuming&  AMgEIgon,
Bradford’'s method ¥ Aol Bio-rad At9] Al %(sample : A2f = 16 :
04)g AH&3H3

4) NaOH A el 23 viscosity &3
Pig®t cow?2 FD powderd] «d2l¥x2] NaOHE #H7IEE A w8
viscosity 98 & &

7H) FD powder 1g& %% 16mid] ¥ 3 vortexing.

W) “7F'9] & 3500rpmail A 2080 ¥4 Ee

o) 4% 16mle Fstx, 42 125%, 25%, 37.5%, 50% NaOH 4miE A 2|3t
o] 10%3t vortexing(NaOH® HF s X+t 22t 25%, 5%, 7.5%, 10%.)

2}) NaOHA 2] ¥ sample® &A) UL-adaptorel ¥ 6rpm, spindle No. 02
2 Brookfield viscometer® AF23td 302 vith 4AI1E §< viscosity ¥ 8}
g 53

5) SDS-PAGE
SDS-PAGE+ Laemmli®] %o o8 33t Arct
6) Serum protein -~ HCHO 433§ 4+
7}) Fluorescence spectroscopy study
cm gAg 50 mM borate buffer (pH 80)9) 0.1 M HCHO solution®
A5t A &AM crosslinking reaction & A1ZIFE 280 nmol A excited Al
7 emission spectrum$ &A3RA=d HCHO £93 cross-linking®] 2J%
g el 3xFRURE AYstr] Ao d&H R zPd g}
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spectrofluorometer (SLM 4800S)& ©] &3l fluorecenced FAHI}IYn &
o] spectrum 9} relative intensityZ v 23 At}

Exitation Wavelength 280 nm
Path length Imm
Scan Wavelength 300-400 nm
EX. resolusion 8

EM. resolution 8

1) FTIR study
50mM 49 ¢34 (sodium borate buffer, pH 8.0)o ztzte] @A
£ 2% T2 &% F microfilter ( 0.45 i pore size, Whatman Co.)&
o] 83t} aatm o]R9 g (0IM HCHO £4% Rudiy] 1:12 &
st A2AA 3083 EEHHEA HEAZRG. aei B9 A-HCHO
$4g IWAR THFA =234 Foj=e A w8 A AT 4000 pm
A 102 4L stA o AHIYAL acetone 22 MY}
t}. Z22]al o] AL speed vaccum dryer & FZE 3% IRE KBrol 239 ¥
2 Evsden, dz+24 00IM HCHO €944 50mM 549 &3
248 ¥udy) 112 F71stdh FTIR (Bomem MB 100) o AHgzA&
transmission resolution 4 cm™, scan number 16 ©]Qt}.
t}) CD study
00lM NaOH &% Z}z}e] o¥ia-g 002% s == E&3 F 4000
pmel A 1583 -4 EAFAR o]RAY FF5RE A IM HCHO 49
B Fodiy] 10:12 58T AFALF )AL FA -20CTE FAM wg &
A sten fz724 IM HCHO €44 0.0IM NaOH £§4& ¥y
¥l 10112 A7bstfch. HCHO €Y% cross-linkinge] 93 ©wjzale} 243
ZUEE AYgstr] fsoq g3t e A kel spectropolarimeter
(JASCO J-715)8 )83t CDITE T3y on Aol spectrums)
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ellipticity & vlx s}

Scan Wavelength 190-250 nm
Path length Imm
Sensitivity 20 mdeg
Response 2 sec
Step resolution 0.2nm/sec
Scan speed 50nm/min

t 3ApdE AFFYA

1) "ol serum protein®] £
E5YHYE 1000 ~ 10000 ome] SPESEAM Azhd2 QU3

2) Serum protein®] 3}8H3 £
TCA % HOE F7kstd 3 AlA =3yt

3) Hoie ojsfehy FAY
galo] ojstaty EMuMHE Total nitrogen (Kjeldahl®), #7182 total carbon
(Tyurin]), protein (Lowry, EE 9% 3: bovin serum albumin ), potassium
(FARFFEAY), sodium (FAFFEAY), calcium (AFFEAY)Y Y
< AOCACHd &3t9 £43td

4) AT E4Y
Crude protein(Kjeldahl method), Crude fat(Soxhlet extraction method), Crude
fiber o] &4& AOAC o &3t 4A &AL Amino acid £4& Amino
acid analyzer(¥4Z-column: Ultrapacll cation exchange resin 200nm, flow
rate! bufferdOml/hr ninhydrin 25ml/hr, buffer change: pH3.2 to 4.25 between
alanine and cystine, pH4.25 to 10.0 after phenylalanine column temp : 50T
reaction temp:80°C chart speed: Smm/min, analyzing time: 90min) & ©o}&3}9
N5 a8 In vitro digestibility) 3-& ALREM Y E3t] A
At
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A 34 a3 2 n&

L 1AdE a725
7}, Serum protein®] 2] A A
D "d A9 serume) &3
E5EY2 AE FA) YgFunA2A EDTA 2¢/LE H7Hst9 $2E

uz21gk & 7000rpm-9000rpmol Al 30-40837F 94

et 4Eded

serume LAY, EEHQNA ol serumPS Table 13 2o}
serume ¢& Rog ey

duwrAoz WA £% B 50% A9

o,

Table 1. AV F ¢ serum? B F

AR [ =5UY FF AEeF | AL &= 9 At | serum ¥
9. 1. 10 Pig 3L 8000rpm/30min 1750 ml
9. 1. 17 Cow 3L 9000rpm/30-40min | 1270 ml
9. 1. 24 Pig 25L 9000rpm/30min 1300 ml
9. 2.6 Cow 3L 8000rpm/25min 1100 mli
9. 2. 27 Cow 2L 8000rpm/25min 1000 ml
9. 5. 8 Pig 2.2L 7000rpm/30min 1000 mi
95, 5. 16 Cow 2.2L 7000rpm/30min 1250 ml
9. 5. 29 Pig 9.5L 7000rpm/40min 4800 ml
95. 6. 7 Pig 10L 7000rpm/40min 5400 ml
9. 7. 20 Pig 3L 7000rpm/40min 1500 ml
95. 7. 26 Pig 3L 7000rpm/40min 1300 ml
9. 8. 22 Pig 2L 7000rpm/40min 1000 ml
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2} serum proteing] ¥

T5d 899 serum® 2% ¥ serum proteing ¥l HFY 3 o
Be &9srl g A=A blood serumol 2+ & ¥ x° TCAEYH
HCI8 9 & A8 2 volume ratios serum : acid = 4 : 1 & 7189
serum protein & AAAZ.

4ol JHE 1g& H&}A dd HO 5ml of 2447 pHE FHsx
12000rpm, 10min = 3de]A WHEHAF F 4F94L s 280nmelA
absorbance® &A%t Z4zte Lz 4 & Y. oY TCA ¥ 4skx
ZA0 X2 HHF, pH 2L absorbance & Table 2 o] YelWidct Table 294
n=2d TCA%t HCIY sxo ©& HAF 249 714 £& final
concentration?! 10% TCA, 2.26 N HCI & 7I3t8 99 JAFL 233 6%
TCA, 12N HCl 249 o HA dexd. @234 713 J{e TCAY HCIY
2L HFpH, 48z, YHPEY ¥g ne¥ o TCAE #F ¥= 2%, 18
i HCIE #ZF%XE 06N 4w 713 A3t Arrd.

Table 2. TCAS}t HC19 9§ serum protein®] 3 A%

e e | o T | | e
TCA 50% 10 ml 10 % 1461 145 0.185
TCA 30% 10 ml 6 % 16.54 170 0.272
TCA 10% 10 ml 2% 15.62 2.67 0.648(10x)
TCA 5% 10 mi 1% 8.38 3.27 1.330(10x)
HCl 11.3N 10 ml 226N 16.05 105 0.302(10x)
HCl 6N 10 mil 1.2N 16.68 1.20 0.507(10x)
HCl 3N 10 mi 0.6N 13.67 1.38 1.412(10x)
HCI IN 10 ml 02N 1.34 2.83 1.524(10x)
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3) TCA9 9% serum albumin®| 3

E5gdoz Ry TCAYAA 9s ¥e¥ serum protein® HA& =AM
71 98 SDS-PAGEE # ¢} (Fig 1). Pig blood serumo] 85% TCA A A
213 A3 TCAY 93 A= major fraction albumin?) RO 2 eGSO
o o] E HAAY FAHLo] abumind RE AlAgH

Figure. 1

Mw
KDa

205——

116——=
97.4—

66—

45—

29— e spen SR = SRSt ——

Figure 1. TCA A9 29]3 ¥l € serum protein® SDS-PAGE
(1. Marker 2. pig blood serum 3. cow blood serum 4. pig 85% TCA

ppt 5. cow f.d powder 6. pig f.d powder 7. bovine serum albumin)
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. 8 FFH WE Y =AHHE vjw
1) &9 A9 blood serum® SDS-PAGE] 2l& u|uw
g FHo Wwe A 24 HAEE vEEr] A8 49 HAY =59
dqo2HE 2% serum protein®] SDS-PAGES ¥4 vw2d ot (Fig. 2)
&% siA 9 serum protein® FAEL albumin ( Mw 66000 )o| %21
HA 9] 7 ¢ albumin band 9] $ ¥ ¥ single thick band ( Mw 72000 )
7t Q3 otdliFEd A9 ASdE= g9E band (Mw 44000)7F 2t
&9 7 & serum protein®] ¥ X 1o EAFo] i & fractiono] &
Aot £33 iAo 9ok vluws] 2 wf 2xiF 20000 FEAM FRP
band7} EJo. ZEHo=2 A9 A= serum protein & ¥ YL FFo
Aol A= HE9 2ol oy HEH {HA patternd e Ao AR
g2 o] AL 29 iR HE HAAY EAdol o] e Aol QA
U Ag@ zol7t gledgets AL BHHPH R AT

Mw
KDa

205—

116——o
97.4—

104l

66—

-

45—>

Rl |

o

Figure 2. pig blood serum¥ Cow blood serum® SDS-PAGE
(1. Maker 2. cow serum(X100) 3. pig serum(X100)
4. cow serum(X200) 5. pig serum(X200) )
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2) Blood serum ammonium sulfate fractionation

E&Ydoz e E2lH serum protein® fractionation ¥ AAZ 9 7lx 4
724 dEA odwWd FAAQ ammonium sulfate & o] {3l g3 3ol
fractionation T} A< sx2] blood serum proteing 2ztzt 209%, 30%, 40%,
509%, 60%, 70%< th& ammonium sulfate FE] wel AAANYE dyA S
SDS-PAGE (125% gel)2 2434 vh( Fig 3, 4 )

pig®} cow blood £ ammonium sulfate fractionation oA #AIS BFE 2o
4o & zojrh gden 20% 7tAE albuminol A HMHA @sti 20-30%
FEAMEEH albumine] AWHUYLo Y I Yol HAX pigd A $ 50-60%, cows]
3¢ 60-70% sEAM 714 BE& 49 albumin®] fractionation =t} uwhEbA
albumin 8 AAE ¥ #HA ammonium sulfate fractionatio 2HL & QF
AAE Fxstd o]Fox & Aol uiFAsittn Atg €

Mw 1 2 3 4 5 6 7

205— '

116—— . .}
e |
-

66— — ww v uw W W
m— po——
L)

45— - — I—

s e ~———

Figure 3. Pig serum ammonium sulfate fraction

(1. Marker 2. 20% A.S ppt, 3. 30% AS ppt, 4. 40% A.S ppt,
5. 50% A.S ppt, 6. 60% AS ppt, 7. 70% A.S ppt )
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" Mw
KDa — —— e Gu— ™
205— «ue
116~—— “u—
97,4 -
6 : C T —
86— - aliandl -"“‘
< T
45 e ey
29 ———e — e

Figure 4. Cow serum ammonium sulfate fraction
(1. Marker 2. 20%A.S ppt 3. 30% A.S ppt, 4. 40% A.S ppt,
5. 50% A.S ppt, 6. 60% A.S ppt, 7. 70% A.S ppt, )

3) xR & E 54 v
7h d¥9 Az
Az dile e YE HFAAY 5L vy A% A4 EE 93
e Yoz AxHAEd
@ blood serum®} 2 d=
® blood serum®] 57C-60ColA EF AZ
® blood serumel 85% TCA 494& 1: 12 73 blood serumE JAAIZ
F o] AXREY AZ T AZtA YL ol &3AUT
W) i g3e &4
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Ao Zled ¥Rez dxd Y& HPAEY 54 I8 Hsd Fa
g AT U $HES SR (Table 3).

Table 3. Dried serum powder 2] solubility

Azxuy P dry N drving(50 °C) TCA ppt freeze
reeze ing ot air ing °
HYFTH drying
pig 145mg/ml 2mg/ml 5.1lmg/ml
cow 109mg/ml 5.7mg/ml 1mg/ml

Table 394 B & uis} o] Az WY F T2 A2 Y& 7HF solubility
7t 31 TCA AAE FH432 &9 739t solubility7t dA3] ¥ Aoz
bttt ¥ FHol @& solubility: pig7t cowRt EA YeElygon Awkyo
2 solubility+~ pig fd > cow fd > pig hd > cow hd > pig TCA ppt fd >
cow TCA ppt fd €22 veld F Q. o9} & F3}E serum proteing ¥
A% BAHE A2 A £ X4 x&HA ¥& AL solubility7l Ex
¥ 254 x3d AL A H solubility7t $on T3 oj2d dWAu
TCAdl & ¥4 Fx7 948 o o ALRSHY olgjd fax Aol 4=

TAHFA 54 AT 4% 7Xgdetn wadd. a2 EHIA A=
e 9ed ¥FEYAY faxd I@dHE Aol oty wood flour, CaO,
sodium silicate, NaOH % o2} BXA7l AiEy AA2 H3xede ojres A
hydrolysis7t 7}4 8% 8 viscositydd & ¥ 714 g HaA A
Wjo] RAEojok @ttt wEtA drying costs AAAY L HAEHY 5L %
2 W FAE FIYAE o] 4 HAY HAA Az Yo A FAH
Y F 9 st A4 gtz Asdd

oo

-4

re

2. 249 A+59d3
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7k, Serum protein®] FFoll wWe FHo] Jag zA
1) Pig plasma®] AZ%WY o] @& pH ¥ viscosity &3
Pig plasmaE ZtZto] dxwhe] we} dx3dF JE L FHFA 5944
9] pHe} AXEE =A3dt. AEE Brookfield viscometer2 Z A& =4 pH
% M= &5 Hot-air dried (HD)7} ¥4 Yelwon pHel oA freeze
dried(FD)$} HD powder?} #2423 TCA precipitate(ppt) FDE 44&
Uetitt =& HD7t 7 £t29 TCA ppt FD, FDE2L 2 Wil vergo
(Table 4). pHE solution’d efell A 2] blood plasma protein®l solubilityo] 2}% 3
Ad F¥S FE 8ol HAEE FAHE vedis @A /EYE n¥yY
W HZA AZA & data® FEd HAA Az HEY 5 3o
Alg el a8y AA H3A AzRe deF protein solutiond 7128 = Aol
ohd NaOHol & 3 partial hydrolysis2l= g n2ig o & das= oA 7)1z
Z 2l plasma protein AlZ £ HEZ A Fx s o]of gt}

Table 4. pH and viscosity of various pig plasma solutions

1
Sample Freeze drying | Hot-air drying |TCA precipitate-freeze drying
pH 8.89 9.60 2.45
Viscosity (cp) 1.43 102 5.08

2) Glue®) #l=9} viscosity &3

d2] FH/9 serum proteing AHE3tA] glueE AZF F At & viscosity
WtE SAYC2ZM serum protein® FH HAEAAY FIY Y W
shelf-lifeg B2 - 73Ut £ A7 F targeto]l He HA =5 AU pig
plasma®] AzxWyomtg} Az &S o] &5 glueE AXIA= glues ¥
99 5&3 NaOH, Ca(OH),, Efels FAHELE 3o Azxdden ke
5,000rpmol3t2 AT, Glued = A FH-E Al weE HE W E 3T A4
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(Figure 5-7) TCA ppt-FD glue® viscosity 10,000cpdFE #2304 @vtaiy
stz 1641 olF F4estdth. WA pig plasma HD glueE® gluextA 7t
FYstA X3 F2rb EFASA B ey e gluedvld HErb wig
=A JdeEtsd. =8 FD glue® TCA ppt-FD$} 22 A3 ¥ d+=d FD glue?}
15,000cp~20,000cp9] HEEZ 3A% AE HA8d TCA ppt FD glue (10,000cpol
el vl&l g4 ¥ viscosity® B33 shelf-liferx plasma FD gluer} 28] Ax
o A3 AxErt W5 2dod Aol "ol 40,000cp~50,000cpeld o2
Beditd EXY F Yo glue2A AHEY + vt HE AU o & a7 F
o] ©EW pig plasma FD glueZt th4d ula £9ld] Qo A43srde=
shelf-life7} 45 &3 FD cost7t €A < vt A4S nalflE @ 2L pattern
€ 29 TCA ppt FD glue7t 2t} A Hog Algdy.

3) Amino acid ¥4

€ A7 F targetd =% A D YA ofnxcAt 2AHE I HEYyy
o 4udg FHsed F=xdHnal pig plasmas) Amino acid ¥4E stk
(Table 5). Pig plasma FD® 7% Proline®} Glycine, Threonine, Leucine %2}
amino acid7} W3t Tryptophano] 7} A Q29 TCA ppt FD2 7<% Proline)
plasma FDET Wt E2 Zov Glux 233 2vi3E F78dch a8y o
B A Ao F 7hA 22 Fuld 2¥WA 9 amino acid 24 Ao el
T olF Iva ¥ & vz Asgd
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Table 5. Amino acid analysis of pig plasma protein

% Amount
Amino acid
Plasma protein TCA ppt FD
Cys 200 1.31
Asp 341 854
Glu 6.29 12.50
Ser 71.37 7.34
Gly 9.29 6.16
His 4.24 2.82
Arg 3.76 3.98
Thr 8.83 7.08
Ala 6.27 7.86
pro 13.44 6.58
Tyr 492 3.28
Val 741 7.02
Met 0.94 0.79
Ile 334 3.48
Leu 8.37 9.63
Phe 7.39 431
Try 0.09 : 0.20
Lys 2.63 712
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1}, Serum protein®] 83 ¥ WAHYT HEA™HA vju AF
1) NaOHx gld] @t & plasma dry powder? &&x w3}

Pig®} cowZ%H 9ojz TCA ppt FD powder®t HD powderE ztzt &<
S50mlel 2% 718t 30min, stiuringdld %2 ¥ 2z} solutiond] 3o 0.1%,
02%, 03%, 04%, 05% NaOHAAE AWHIL 5% o4 vortexing T ¥
4,000rpm, 20min centrifugedtd B35 A& Htoq B E AUt NaOHA g
& 2} sample®] €& 280nmolA 9] absorbance®} Bradford’'s method2 Tz
& A% do=24 FA3s At 280nmo| A9 absorbancex A A ¥ serum albuming
standard® %% 3, Bradford’'s method® erum albumin® standard £ 2 3o A
F stach

Pig®}t cow? TCA ppt$t HD sampled] NaOHZS g d7lsto £3585 =3
gt B3 TCA ppt sample®] 73$ NaOHEEE 0.1%%AM 05%7Hx] dARoz =
ZINZE 9 pigs} cow ZF &M=t A3 F/IHAX pigdl AE cowRt F
7t 74%ol A Yeldtt (Figure 8-9, Table 6-7). HD sample?] 2 $-+ TCA
ppte) Z¢ohE ta oe FFL BAEd ol AZWY Aold sAsE Ao
sample®] homogeneitydll A7} vtn #AGHS € Az whia wiasy 73
ottt R Az wyo2 A9 (Figue 10-11, Table 8-9).

Table 6. Solubility of TCA ppt sample by measuring absorbance at 280nm

Unit : mg/ml
0,
NaOH%| ) 02 03 0.4 05
Sample
Pig 8.357 14571 42,500 58.785 67.142
Cow 12.428 20571 41.928 50.714 60.928
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Table 7. Solubility of TCA ppt sample by Bradford’s method

Unit : mg/ml
Samoe aOH% 0.1 0.2 03 0.4 05
Pig 4147 8.443 24,034 32.272 37.840
Cow 9.863 14.409 26.988 32,102 36.875

Table 8. Solubility of HD sample by measuring absorbance at 280nm

Unit : mg/ml
Samoe aOH% | 45 10 15 20 25
Pig 16.457 12.342 14.257 11.514 12.208
Cow 5.942 8.185 23.342 15.728 8742

Table 9. Solubility of HD sample by Bradford’'s method

Unit : mg/ml
Q
NaOH?% 05 1.0 15 2.0 25
Sample
Pig 0.850 1222 2.818 2935 1,588
Cow 0554 0634 0529 0275 0.345

2) NaOHoell 9] & Blood plasma protein ¥4 X9 SDS-PAGE @3

NaOHell 9@ 7kr&8] £ 5 SDS-PAGEE o|&3to B4, Bzkg 3@
A3 pig% cow: WAZ FAMS AFE 2994y NaOH 55 #boldl 9&] band
pattern©] “goldtAl Yel o (Figure 12-14) 53] 10% NaOH A2l 3ol
ZE d¥Ao] degraded=l o gel’dol HEtYA ¢4 F hydrolysis7t €43 X8
AL BAFUY
3) NaOH A gl 9§ viscosity 3}

Alkaline hydrolysis AXxo] @& e HAA4Y A+E A3l pigd cowd
FD sampled] 92| 5 <9 NaOHE A7 F A7t & viscosity HdlE 23
3t¢ltl. Sample 2= 16ml distilled waterdl FD powder 1lg& ¥°] vortexing3t
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o dissolvedti centrifuge (3,500rpm, 20min)¥ ¥, 459 16mie FslA NaOH
dmlE F7139 vortexing® 10 sec 3%t NaOH Al $ sampled vortexing ¥+
% Zu8l2 UL-adaptordl %3 6 rpm, spindle No. 0o 8 &t Brookfield
viscosity & AH&3] viscosityE SFA#AT. 429 sample 30Erict 4134
viscosity ¥ 8tE5 &S dH ZE sampled]A] Al7bo] Aol wha} viscosity7d #
2% AL BYov 25% NaOH Hel@d cow FDE A3 g sampleE
NaOHA 8] sX7t @olA ™A 4A17F F 9] viscosity gtol @Al YElstth (Table 10,
Figure 15-22). %% pig9 cow FDE A9 ¥ AL B dAHoZ cow
FDe] 73¢7} pig FDEY 92t & viscosityE YeEbdch. NaOHAZ ¥ % #}o]
of w2} viscositye I A4 AEY AolE YeWled 25% NaOH H2dF+E 52
NaOH &% 2ol vla] F24% viscosity 245 229 10% NaOH £ 5 3
g B¢ 4 ARV vay 4wEA Jelwoh HFAl BE9 shelf-lifed
223 10% NaOHO ZA$7F viEag ez Alass da HAHAAY Az
2lo] plasma protein powder®l9] t}& AHE3o] AHuAd o3 HAHol W}
vetd ¢ denz z+zbe] Alzuhyel whel NaOHA el ZFo] APAHE 7lxior &
Rog Atr€,
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Table 10. Viscosity change of pig and cow FD samples treated by various
NaOH concentrations

Unit : cps
Pig FD Cow FD
Time® | o | M| wou | meon | mon |7 M| nom | naow
1/12 29 29 3.1 28 34 32 32 33
172 26 28 27 26 32 30 30 3.0
1 24 25 24 26 3.0 21 26 25
1.1/2 22 22 24 23 29 24 24 24
2 2.0 2.1 22 23 27 20 23 24
2.1/2 19 20 2.0 22 24 19 23 24
3 19 20 2.0 22 22 18 22 24
3172 1.7 19 20 22 2.0 18 2.2 24
4 1.7 18 19 20 19 1.8 22 24

t}, Serum protein - HCHO 4% 38 4+
Serum protein® HCHO® X34& <d+37] st HCHOA 93
cross-linked protein® conformational changeE AF37] 9std circular
dichroism, FTIR, spectrofluorometer& ©}-83tq QA13tAU. conformational
change $°| #AHE 5 serum protein®l HCHO ¥4l d3=2 A proteind
secondary structure, tertiary structure®] W 3}7} &3 =}
1) Fluorescence spectroscopy study
gz 2948 50 mM borate buffer (pH 8.0)9] 0.1 M HCHO solutiong 3
7bsted A&l A crosslinking reaction & AlZFE 280 nmolA  excited AlHA
emission spectrum$ 33 A= Figure 23-249 el e AN
Z2A 9 fluorescence intensity: crosslinked protein®] 72 $+= Z7lst= Zskd of
£ fluorescence intensity amximun wavelength7} shiftg& B 4ot weElA
HCHO crosslinking©l]l 28 protein tertiary structure?] ¥ 3}, £3] Trp residue
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% local environment®] ol &]@ R g Atg €
2) FTIR study

Protein®} HCHOZ} ¥t-3-3 <) intermolecular crosslinking®] amino group %4
o2 o]Fo]x& W FTIR spectrum (Figure 25-28)914= NH streching®ll #i%3
= 3400, 3300, 3100 cm! wave numberc]Ae] W& st o]FojxE=d HCHO
crosslinkinged ® 2-& cow, pig 25 3400 cm™ oA broad# 3 270 ] peakell M
single peak® W3HE ol T[|AHUYL. FEHOSE proteingd HCHOY
crosslinking®l 2] blood glue?] HCHO ¥3AA4L& o]}z proteind
conformational change® %39 UFHUG
3) CD study

HCHO crosslinked protein® secondary structure®] ®#3l& Z33l7|$93o
#3d CD studye FW# secondary structure®] W3}toll ¢}s] far-uv CD
spectrum®] W& E ¥ oF+=d (Figure 29-30) crosslinking®ll 23] ellipticity
value® 2tolr] 2} negative minimum ellipticity value ¥A] shiftd= AL BAF
At
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Figure. 13. SD5-PAGE profile of BG treated by 0.5% and 2% NaOH

{ 1. maker 2. 0.5 %, cow 3. 10% cow)
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Figure. 15. Change of viscosity for pig FD treated by 2.5% NaOH
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Figure. 17. Change of viscosity for pig FD treated by 7.5% NaOH
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Figure. 19, Change of viscosity for cow FD treated by 2.5% NaOH

Figure. 21. Change of viscosity for cow FD treated by 7.5% NaOH
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Figure. 28. FTIR spectrum of crosslinked cow blood plasma protein
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3.33dx Ay dsg
7} oA 9] serum protein®] Fel@d ¥ HHxH
Table 11. W serum protein®] &%

g9 LSy serum :::::;
dxTAg) 2848 76.3 52.25 284
FE8F(%) 86 84 89 78
WHEL(%) 100 50.1 499 99

E&5EYo M9 seume oF H0%X, serum protein® ¥F9 A9 % 10%FE A
Aste Ao eI 9, serum protein®] ¥2l#AA3F 24zt +&& Table 11
3 23k

serum protein®] £E3AFT AZe] HHzIE B i, 4 gogozyE
serum®] €8, JAAIE 0]8F serumel M) serum protein®] FElE 22} vhro] Eele)
HYzdE dAHAct
1) Qo022 E Serum®] &

E5¥Yo 2R saumd] HH Fezd g 4AsP] Y3 €Y 1000mE gdez 4
AEE o, 44 AE e SN e M 5SS e

800

500 ’__—c—:ﬁfﬂh—}—,‘
— PN =
;o —
-~ 400 |- / 7 o S
VA
3 /el g
- bt
g 300 Ly -~
z
. 200 |- 7

—e— 1000 rpm
—a— 2000 rpm
—a—- 3000 tpm
—~—- 5000 rpm
o JOOO tpm
—e®— 10000 rpm

1 £ i T T
4] 10 20 30 40 50
Yime {min)

Fig 31 94229 A& SHAo] BE serumPe) W3}
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Fig. 31M 9} 2ol A&Ed WALl F/EFE ol st serum
o] @Fol F7hste BHFE detdlth 3000rpmeolde] AL EAME 27| 10¥
7t Fserum@Fe] 60%°1d EHRARL 2 F Y&t HA Fasgdon,
2000rpmelstelX e EASE7E A3 dold HF 408 LHANIAAE F
serum¥ 2| 60%°l3te] 2A &S Yetld JHAEE7E 10000pme] B$ Z7
102 &<l AW A EE serumo] 2AHUZ, AL 20% oA
T 5000rpm ool A FHH&Ed BAQl T3] Y FxL&T JERen,
5000rpme] 73 30% FU¢dl ZE serumo] EHAG wElr <AL 2
g o Aesie 99 gl whel 10,000rpmoldoAl A 1583 5,000rpme] 4ol A
0¥ TAxRHLE AYse Ao] uid3FY

Shi4

2) Serum®2%E serum motein®] £e)

£2¥99 serum® ZFH serum protein® Fs71U A za L Pye
%337 9ste) £el@ serumol 7] & FE9 TCAR N HCIE4e H7}
8t serum proteing HFAAA 1 %L A}t

TCA % HCIY A2 ©& serum protein®] AL Table 129149} o] 7}
4 ¥ HE FEQU 10% TCA, 226 N HCIE 713t¢ wWe) Jdze 938
6% TCA, 12N HCIY) AHeud o #HA debgch ey 7b3 489 TCAS
HCI® 278 HF pH, 3%, A48 3¢ 138 o) TCAE AE 55 6%,
282 HCIE HEFE 12NY W 743 Agsisn
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Table 12. TCA ¢} HCI9] A4 2# serum protein®] A

A7 acid?) S  ANF  HE BE I::f:::& t;’ pH
TCA 50% 10 ml 10 % 1461 145
TCA 30% 10 ml 6 % 1654 170
TCA 10% 10 ml 2 % 1562 267
TCA 5% 10 ml 1% 838 327
HCI 113N 10 ml 226 N 1605 105

HCl 6N 10 ml 12 N 1668 120
HCI 3N 10 ml 06 N 1367 138
HCl IN 10 ml 02 N 1.34 283
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3) =&Y o229 serum proteing] EYFALE

D3 22} Aoo] el E5YACSHE serum protein®] Hel FHES e Qo] 1
3) Vel 4 gtk

=&Yy

EDTA
(8983 ¥AA) 29/1)

e
(5000rpm °}d 30%)

TCA ar HC

Fig. 32 =5 N0 25E serum protein®) £2] FALE
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. Serum protein®] =AWy

serum protein®] AZ WYo2A F2(BC)NAM e dzuys IFAZX(0T,
807T,100T) z2n, ALFZAZT, -50T, -80T)9 Wwyos Yo 1 Ax
4 %, #33 Jxzd & 4HEgd.

FTAZx R AATHAZA YolA  ztolE UEhUA ko], BF 243
ool o] =R, EFAZY A 2 Ao FedHoz wHHYS
o By iAo dehd gtd, AAFAAZY A9 €L A @4 2y
o] FAFS Wl A

Fig. 338 dFAxWd we J=254E RoqgFag0=d 4-2(control)ol A 9
JZEE 6ALoIHAA dge JxaA}7E AR, 80TH 100TAA 1A FE
oA A9 RE FEol FEH BF ol2A HAYoH 0T ZAFFAME 14
3 AxA 3B%E AL AL BEE HAR 2NN BRA o 2% FFE 4A
o AdFdA =z A ¢ 0C, -507C, -80CY 20 wWE ¥re zojg ¥
oj|X 3 2AIZ AZF FF =AU

e, dFAxE 80CAAM LA ARAFE Hel Ag&Holgtn Aoy,
BAEIIxY Hgoe 0CAA 24 Hedts Aol HAHolgn Aud A}
EY H3Ax A AAFEIZO ©E 2 YL Q= Aoz Mol 94FA
Zyo) ¥ o & FHoUH.

120

100 |- B e Sttt L,

g

& tr —e— 50°C
£ 6o —— 80C
5 —— 100C
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«

20 |- ——t
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Fig. 33. At 2@ 2%9] WE serum protein®] EF3Z HYx &,
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Fig. 4. A1zt @ 2xo] W& serum protein®] ZYFEZAZ Hlig.

o} SR ge] dxAeu

TG FEYFES Yoz 8B5-WUAEZ  HEAEE  Fresh,
Steaming, Steaming & crush 22 W59 105C9 dry ovenol ¥Wo] F#0)
S AAHcd 82 e AR 3 JEE9] W Folg AN B A
Steaming & crush, Steaming, Fresh®] ¢92 e ¢#o] AALHUew 2 4
TEE FEY @ Ro)F HolX Yt AFAzY A Az Ay 4
Hedeoz UgHAD ¥ ZAUAY v, AYFEAZR A= A
+9 ZAE FAHALY Fuo aE o] Yt

P Ed WE BES dotRy] A FAYUAe AL 05cm, lem, 2cm,
3cm, 4cm, 5cm, 10ecm2 2t obfidtd A2 EE S AWE A3 A3 2cmol &9
71N E A YUY dxA &9 AAE Yellen, oF Aol FYSFE
Fza & 393 FA3A 80T dFARA ] AdoAHE H o] 3cmo) 59
azldqde 2 arld B2 Az o] tda FAAR, FEYT @ Aols B
ojA] ¥3koy I o]F 9 ArjdqME Ao 498 FAsUt

GetA, SAEAE dFA2ANE ¥ ¢ 2 A3 E IcmolEE vtgsis Ro)
A 3H ot}

o d
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Fig. 35. x84 9 273 & dFTAX(BTIAE.

AYFEA=Y A Y, A0 AL gAd wet O AxrE ¥ 2
2}73 0] 5cmst 10cme] 734 3A13t ojF o= FFo| =Tt X3 74zt 29%<
49%9) ol2x o, 27 3cmeldte] AV|AMNE A9 FIE AxE L R
A dzx 087 90% o9 #38 M AES Holorl 1N i §¥=
29& vetdth olF Aol FIUSFE Az RS0l A3 FALdd 4em AT 9
735 2A 3 ol Fd gFo EE3A.

b, FAEEE ALFAAZNEYE € BF 2 AL 3cmoldtE vh3
£ Aol ARFoI e IFAxs} HFHE B 2 HF o] 3cmoldHe FiAE
Ad@ xold BolA ot FUdF A diyoz dIFAxAYsL
o AU Aoz AEHUY.
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2 AzYEe) AUE Yot

¥ A7Ye A2e E5Udy ojgukie vastn A4He AABHEL FUsh|
sl WRFo Yol BE WAL Falsio] ofn)xabe FEE 1¥AAAS o
£ wok, E48 S olf olF ¥R Ax IZRAA AasEis W) gsid
A ST,

) £2¥de) WF olulxits Bot

Yo AFL obulxAls} 37 A HCIE o4 RFR22L AT BF 3
EEE ot ML 8 £ ZH Table 133 Fig. 3791419 o] Leu, His,
Ala% 9 obulxAbo] 7h3 Wol EAE Aoz ehgtoh
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Table 13. QW Amino acids &%

M.W. Concentration Amount (pg) Percentage (%)
(nM)
Met S + Asp 19.196
Thr 119.12 16.67 0.4965 4953
Ser 105.08 29.52 0.7755 7737
Glu 147.13 16.77 0.61675 6.153
Pro 115.13 26.88 0.77375 7.719
Gly 75.07 251 0471 4.699
Ala 89.09 52.65 1.1725 11.698
Val 117.15 21.27 0.623 6.215
Met 149.21 5976 0.222925 2.224
Iso 131.17 1.249 0.04095 0.409
Leu 131.17 44.17 1.4335 14.297
Tyr 181.19 129 0.33025 32%
Phe 165.19 23.18 0.95725 9550
His 155.16 26.43 1.1415 11.388
Cys 121.16 227 0.6875 6.859
Arg 174.20 6.44 0.2805 2.798

Total amount of amino acids : 10.023375 pg/250ml
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Table 14. @49 HCl 3o} oA HA 1 9 JEds

. ANE ¥ NaOH Total ¥#% 22F =4

A8 BHA T3 EFE

EAIT o @9 (10 N) Volume 8E 22E n¥E T-N TN T-N T-N
S e B 5
X4 Rg B Soml Z0ml (o5 (00 BT (0 (15 10 (08
o e 2 e 2 25 2

T, table 1401249} o] E&A] A== 6N HCIY

g zdojgds 2ES dF AU
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ZP& g1s7] s ANEF 3q) 4ul, 5819 6N HCIE H7tstn ZH7 4, 6,
12, 2473 &< 238 3t total nitrogen®] @S vlws) & A 3uje] F$-
EalZx9 719l B A8 o] UF Wol 68%9 ¥ T-N &8 d3e
o 4uje] ¢ 86%, Sule oF 0% F&E HolBA Y FHoIU T
BaAIZH] 7 FELE 4AN9 A9 T3] HE FE€EEY BE& FAE YEW
oo 6AHEE 24A2 ZHAE T-N9 &9 & Ao]E vz of Eaj#4Ay
o glojre AL 5ulFY 6N HCIE AH&dtd 641 &<t Eafste Aol 7+
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2) Aba st Wt

E4% ZAE AZAFNA 4L E5YR AAANIF dFDEZAA o] A
23 e Wee AEHAD

Table 149 15 E4% A9 dqd gle FE Aoz 7+ Y& &
Fo2 Z u EY AELU olX =EH Yo FAANF dFTFAZE NAE
W FES ALRS ZHAC gl weso] o8 AR EA Y &3t ABARE
< AR

Table 14. 43 A (olgtrlo}, 2AMA)) 9] L& F

Hemi-
2 3 Walel  2x8 T-C T-N Cellulose

emi ligni
contents Cellulose i

%

4% olglAlel 64 520 535 0.092 58.3 20.1 319
ZH 244 8.7 690 488 0.071 59.0 218 346

Table 15. ¥Ye] JE&F

Crude mrotein  Crude fiber Crude fat K Na Cu Mg
%(Dry. weight) mg/l(Wet. weight)
847 2.1 06 2,723 11,450 345 1485

ZAE EA9) AL AZTFAZA ofslAopst &AM 50088 =&Y
3000miel 6A1Zt AXNANZNF 2mmaAlo] ") 8o Y4 AAFRL 24PFN
80C ¥z, IANFY YYL F B 2F Heygoz ws §
on, FA A SN opFtAlot H$ 7] 500gilH HF AzAZZA
620g S22 o 120ge] AZYE(FY 570mlol FFHAL, A8 AS$ 27|
500gel Al 690g2 2 190ge A=Y E(YYY 953ml)el FFHUL. FFAE9 Al
A% L table 167 B3I},
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Table 16. TS5 ¥ o] FAAA ZAq9 AAZHE

Crude Hemi-
=z M M - '
= 73‘ ) CxuiefaxCeliuloseceu o lignin T-C T-N K

%(Dry weight)

4% obstrlor 167 0.15 43 180 223 463 129 0015

THY A4 184 0.11 49.1 193 216 436 153 0.012

Table 17. ¥ JAEA 9 In vitro digestibility.

SARA] of7tA) o} kR AR L&A AR of7}A o}
%
64.1 434 91.6 742 60.9

E3, BAEZ In vitro digestibility N g & 3t ofefl o] Table 178 & 24
HE UG A=EEY Y 91%Z diF-Eol £3EUR A glojMs 2AHA
7} 64%, oFFtAobrt 43%2AM B ¥ 4388 BAL ol ZA9 BEYxd
7148 Ao Agg@ JA FAY Hex olg} vz Hgoz A 435}
&o] M%AE ol F& A2 ey olg 2& AAE2R FEI] A8Y 71X
7t e Ao #a=E,

A44d 8 &
1218 Ee B¢ =5YYoz e YAy Fe] € EY Az B
A oS3 Fe FES U
1 258 Foj serum@FL Yoz AN =5 A9 50% Bx
9 serum& ¥+ A2 ey
2. 7t A¥Y TCASH HCIY =32 HFpH, $alx, JHEY 4& najg
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W TCA:E HF % 2%, 183 HCIS HFF5E 06N 49 b4 g3t
o3 Alg €.

3 2589025 TCARAY 93 £ ¥ serum protein®] S§4& XA}
71 918l SDS-PAGEE & Z 3} Pig blood serumedl] 85% TCA A A¢g
@ A3 TCA o 98] FAH+= major fractione albumingl RO 2 e
won ol E HAAL FA4E] albumingd AE AAMRT

4. A% dA = serum protein & ¥ R FH Aol A= Ax Aol A
o1} v FAME patten® ZE Ao AREU. )AL 49 A9
HE HFAAY 544 o] 4T Aol AFHY A Aojst glod
Ze RAE P H o2 A

5. pig®t cow blood ¥ ammonium sulfate fractionation A A} AL
o W{gE Zolrt YQew 20% 7HAE albumino]l A JASEA &%
3 20-30% FEANAFE albumino] JASHJo UL 2 o] AUR pige) F
$ 50-60%, cow® H$ 60-70% FExolAM 74 BE %49 albuminol
fractionation Hth. wWelA albumin ¥ FAE 93 HAH ammonium
sulfate fractionatio 23 & & A7 AHAE F=x3do o]|FojA& o] vy
2 3ttt}

6. Az P W AE HAAY 5L ulx2dr] 39 1) blood serum
9 &4 ¥X, 2) blood serum® 57T - 60TColA 4F A=, 3) blood
serumo] 85% TCA 44L& 1 : 12 713t blood serum® HAAINF o)
AAEY Az T AZ A BHE ol 43n 7led WyHo= WxdE ¥
2 AAAEY 4L A7 H8d F8E AxF Y FUQA LA
ZA3&Ad

22dE AT HAY AFNLEREE serum protein®] FHl e HAY d
HCHO%] 43 24 7 Uu b&3 e Ad4s AU
1. Serum protein® FFol we FHAHHA FAY ZAE 7] A& Pig
plasmag o] AzPYol wat J3=2PF pHY F=E FAHAcd pHet
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X 2% Hot-air dried (HD)7t =4 Yelwow pHel 3SlolA freeze
dried(FD)%} HD powdert ¥@e4ol13 TCA precipitate(ppt) FDE M4
< Yetdo. F == HDZ 7HE #9429 TCA ppt FD, FDEo2 Al e
st

2. 92 FH/9 serum proteinE AHE3HA glueE AZTF F Ao ©[E
viscosity WEE gluedlZ A FHEH Ao wE HE WS AT 4
TCA ppt-FD gluetx viscosity 10,000cpdF& #FAHA gusA A
7} 15712 o] F /4<% HH pig plasma HD glue® glueztd7t 243 &
o] HEst B ASHA ¥ on 4E glued vla et wie A Y
Elyton] T3 FD gluee TCA ppt-FD} 22 3L ¥ & A3 4y
of W2 pig plasma FD glueZt t4 vl $-9d oy Aggsr|d =
shelf-life’t W% #2 FD cost/} &AM HE uv FALS nade o 2L
patterng %2 TCA ppt FD glueZ} B¢} H{s RHo 2 Algdy.

3. Serum protein®] &M E L WAE G HAHA vimw ATE Y& Pigt cow
9] TCA ppt%} HD sampled] NaOH#& @& #H7l8td LA E ST A9
TCA ppt sample®] 7% NaOH¥E& 01%AA 05%7HA @AHoZ F7HA
A& 9 pig® cow EF Lalxrt A FrtAx pigd B cowRt F
7t A&ol A JdEbgt

4, NaOHel| <& Blood plasma protein 7t+28 FEE SDS-PAGEE °] 83t
o BA BExFE FIF BH pigs cows AR FAE FF¥FL BJony
NaOH ¥ X #old] 98 band pattern©] Aol &tAl Yelyict.

5. Alkaline hydrolysis A= G& Hadae 4B A+E A pigd cowd
FD sampled]l 98] X9 NaOHE& 371 ¥ Aol W& viscosity ¥E &
A¢ A} 2= sampled]H Alzko] g @} viscosity’l FAdtE AFE
B92o9 25% NaOH AH&@l3 cow FD& A& ©t€ sampleE& NaOHA g
FE7F RobARAM 4A1ZE F9) viscosity akol @A JEtyth. HRA Y Fxe
shelf-life§ 323td 10% NaOHel 73571 uigad Aoz AusHn HA A
o] Az o] plasma protein powders]e] thE AR AuT{A 9
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o e Wyt debd ¢ Jornz Zzte Alzwye] wel NaOHA 2] 3
o HRPYE JtAol & Aoz Alad

6. Serum protein® HCHOY X#4& AF37] 93t HCHOA 93
cross-linked protein® conformational change® circular dichroism, FTIR,
spectrofluorometer& ©]-83t9 AF3AE=H protein® conformational change
%ol #FHE T serum protein® HCHO ¥249 ZHAZA protein
secondary structure, tertiary structure®] #®3} go] &A= AUt}

A5 3¢ 258Ae2PE HAAY A=/ IE serum proteind] HH
H2Ae ARe7) A5t YA 2VH serum Eelol 0N HH AR)zAL
M0, EF serum protein®] ENM AWAZA TCA% HCle) F& ARa
Atk 2 9ol serum protein 3 FAYA) Az Yol glolN AFVZ AUEZ
Az WEe ¢ APaee 2AIeR, olge £EUAY ARE FAooH
A YA HCOIZ Balsto] ofvlicital st et Z43 24F Yoo A=A
% azse] Arstets gorel disted AEsAT FaW R Pen 2o

L E5¥AF FEFFL o B0%FET AXEARL, seume] FL 523% , serum
protein®] 4-& 28% HEZ A HUh

2. 9027 E serumd Feldl oM HAH YA L AL L 2EY o
10,000 rpmolA 15, 5000 rpm ool E 30E o2 A= Ro| uiatz sy
c}.

3. Serum protein®} E&lol oAM= HAANFE AHAPE @ TCAE HFFS 2%,
g3 HCIE AFEx 06NY o 7H3 A o)t

4. Serum proteind 0, -50, -80C oA AHEAAZE MY A} 57} ¢ A
g Alojol] & Aolg HolA %3, BF 24 o] 3o =gt} uha}
A AAFRAAZAGANAE 0CAA Aeds Aol AU

5. Serum proteing 50, 80, 100C 9 & XN AFAZAld &= 80, 100CTAA 1
AZE ol el ¥Fe] £ AR, 50T B4 38%c o= o3 L
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HE&S B2A2F 80TAA 1A A3} Aol AAAA TAZHAN
o =Y RAFEIxSG dFA2E vBHE o, AFI2V LA

Holgtn /I HUY.

. AR AxA T glolME Serum protein®] FFHs} vl AHrt zAHH
Aew, TAxFo2E AAEPAxY S 0CHA, €dF3x9 H$ 80T
AN, FAHRe AFE 05 1,2, 3,4, 5 10cmZ 2 visfstd H
2@ 23 3cmoldte] ARGAME dgE o] glo] 1A oy #¥F
d 23, 2 ol AAdAME AV FAEFE A&l FH3
dojAo.

. AN L opr|ets 7| NE B HH o2 B 5ujFo] He
6N HCI& AHg3 o 6A1Z Ealste Aol 713 ¥ AUt

. E5YAe Eoe AL WAeEA ZHY FQPE JAF AxAA AR
R A3EE AP 2 FES Alme E&7HAVE A& Aoz Bwd HAUY

A54dd JFugd
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Al 43 =53 L BAHI Eof
A 1A A A

1994 U Hmy] AAFES oF 147,000 M/Tol™ six7] AAZE 614,000
M/Tolwt Stk & 15T AF 375 - 400 kg) TAA] 6-7L F=7 = A (H
T MF 80-100 kg)®} A% 22 - 24 Lo} Y Eo| A%z g sgo?
B AFolNE & 450 kgd A 110 kg 71F02 HAL W 4= o 8L, HAE
of 30L8 WdFo] sHede Udo] 4 Ydm AAEz & A <%
2600m’, HA EAA) 16700m’e) Bojo) $A W) AU 2A} HojA Ao Wy
gtk 2y $8F ool & 159 16 -17L, 283 A 153 2 - 2514
Y4e ¢ gonz? o) &g Fatw Wzt o 38000 m*e) o] 52 F Yk

webA oA WS FL ZAL HAWAAY ART AT o83} E AL BiE
22 B Afe 2L £xy¥de] B8UAe AMsEd Yok zed £2YY
< A8 Povkg AFHE o] opz} BODE o 165,000 mg/Llelt =m
F Y2t FRan o FH3T e E5EAS FAY £ A =54
o A% 0T AMo] 1Y WEHE BFSY $AL Yk £ TEYA 4
o] 343 Ful, RHHDZA Jed & A= ZAHS A7) 9 YHS AT
o #AFAL AU ‘

g7l 750 ¥de 582 i el o, HE&d uieh o] wwa
FFo] £ A2l ol Arsht 4714 vz YR2ZM olfo] A5 A
oz gusglon, E¥ A YEE FAZ 9 §712 vES Azsdd TaAY
7tg NEFIAR ARZEN P18 A6 ANAER Az BE ofujxat 2A4H
288 $¢ ZAEA dojA RS Busu W

A2A A7 3y

AFE A 3FELE Yo FYPAATG. dF 12 AFe =25 ¥ ¢ o
TYEFE ZASAL AT 20ME dF =253 AFe) 459 FAAYY 253
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BHS F3 L YUY £33 R4 YU HAe 43 2AsEon, A7 3

A =5F R o] frictd B ATFZ {714 SHuistst Aluste AHAM BE
Hu4

1.4 =

<y 4>

Ayl AHEd EHLS dABHA 2AF dIAFL2RH FYE F A
3o} AgstdTh

<Al o>

60% HCIOs, 45% NaOH, 4% Boric acid, Zn powder, 04N F3 gz i &
L9 02N SFAAYIFSLEFLY, Diphenylamine, 85% H3POs; Ammonium
paramolybdate-vanadate-8 %, X &8 q(Q43 2, Zdg vtadlw), 2% NaCOs; 0.1M
NaOH, 1% CuSOs 5H:0, 2% ©El2El2AEFZE, BSA(bovin serum albumin)-$
o, FolinAl%, IN Acetic acid(pH2.31), standard buffer soln(pH 4.01,pH 7.00),
MnSOs8 %, KI-NaN3z8& 9, c.HzSO4 0.025N NapS:0; starch indicator soln, 0.025N
KMnQs, H:S04(1:2), methyl orange, n-hexane, ¥4+ #41H}EE, ether(diethyl ether,
anhydrous), 1.25% H:S04 1.25% NaOH, 95% alcohol, 30%H:0,, 6N HCI, 1.68%
NazS0s, Sodium citrate buffer(pH2.2), phenol, formic acid.

<E: AD>

desiccator, mess cylinder, 100ml volumetric flask, Kjeldahl flask, Kjeldahl¥ &%
%], filter paper, glass funnel, burette, pipette, pipette filler, erlenmeyer flask, BOD
bottfe, COD bottle, separate funnel, washirig bottle, crude fiber beaker, Berzelius

beaker, crude fiber condenser.

<7l > _
Chemical balance (Ohaus), dry oven, shaker, pH meter, stirrer-magnetic bar,
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sand bath, water bath, incubator, electric muffle furnace(800C), soxhlet extractor,
ice bath, vacuum freeze dry system(SAMWON), evaporator(BUCHI Rotavapor
R-124), Spectrophotometer(Hewlett  packard  8452A), Atomic  absorption
spectrophotometer(Baird Atomic Ltd. Alpha-4), Amino acid analyzer({LKB Biochem
Ltd. LKB 4150 Alpha)

2.% ¥
<Adz¥Y ¢ HulAY>

Az o]3}8ty P& EAUYL Total nitrogen (Kjeldahil), #7182 total
carbon (Tyurin®), protein (Lowryd”, ®ZW¥a: bovin serum albumin ), P:Os
(vanado molybeden4t®), CEC (IN acetic acid®£'), potassium (¥z}FF244),
sodium (FAFFEAY), calcium (FAFFEAMR), pH (108) 22 EFEAY(Y
EAEA)Y o FaA

<E%3F FARHY>
pH, DO, BOD, COD, SS, n-hexane 2% $9) $2%4& 8329 3494
2 o) Fato] ANSAT.

<Az ARAE 24>

Crude protein(Kjeldahl method), Crude fat(Soxhlet extraction method), Crude
fiber & ¥£4& AOAC W4? of Ealo] 4AN&Y ™ Amino acid £4€  Amino
acid analyzer(¥4 2 ¢ -column: Ultrapacll cation exchange resin 200nm, flow rate:
bufferd0ml/hr ninhydrin 25ml/hr, buffer change: pH3.2 to 4.25 between alanine and
cystine, pH4.25 to 10.0 after phenylalanine column temp : 50°C reaction temp:80C
chart speed: 5mm/min, analyzing time: 90min) & °] &3« 2X4¥5 A} Az 9
In vitro pepsin @YALEAFL AR o Faio AU
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A 34 A4 ¢ nF

AT 1. =EF5A4 4% 9 AHdy 24}
A9 F4AE AYUY ¥ 19959 14 59 71§o8 =AY Fos Hi1n 2o

£ 1 A39 FA2 AUY 4%
(9. 1. 59 71&, @91 ; L)

= = = A A
F ¥
¢ 97 ¥
AE £33 Rolzdy =A% | olEAR
o 94 & | 9 49
3 - - 1 2 - -
A & 2 - - - 2 2 -
A 1 - - - 1 2 -
4 7 1 - - - 1 2 -
d A 2 - - - 2 1 -
% F 1 (1) - - 2 1 -
g4 A 10 10 4 - 16 15 -
d 7l 7 6 2 1 10 4 1
2z o 6 1 - - 7 3 -
s = 7 5 - 1 11 9 -
= 5 7 4 1 7 6 1
s 5 7 3 1 8 5 1
Ao 7 7 3 2 9 1 .2
% 7 6(1) 2 3 8 3 4
3 4 1 - - 1 - 1 -
4 F
& A 6 50 18 11 86 55 9
Al 115 115 64

() $713% ¥4 =534.

E 149AM B9 A9 E54L 66/, BolEEF 0MZ o]F B9 =53 18
N, £¥o] &= 5% 117, aeda UG EHo] g6illoln, EAFLE 2F
doz TAF 55MAe Tol=AF AL T F 6470 Aoz AU
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gREe) E234e Axgo ALHE IFE Adsne dAAsE YL s
A Agsn gov =AHFANA FAsE AF € BN vEN AlREH &
W 2 "oy J|EAE 59 H/ESe] &3] EEHA g1 HFER fFdFdR Ao
#AAHJAEH FHAN vfg- EAHl F A2 BIEHUG.

g 2= T F83% 2539 1d E5AHYTYHA 1949 Fd E5FE 2o
F1 Ao, 1994939 395 HA AF AHFsHPY & 192%%e] EFHUR, HA=
oF 564% AE7t £&d Aoz YEint. ot 219 FAFol F/ieHA JE
¢ A woln s 50% o4 285 EEF £5FL T AFAY,
FH9 Y agxn Hee dAAg Fol sy, i A= £9 MEITa
2 Ay By o B o 116%F 534U A9 N Fol 100% =& FF
& YENE ¥ di ey =253FAM AHeFHe ndds 59 HAE =5 Ao
2 eyt ¥ olg ESAIHEY 1Y Hy HAFH wFEe 334 Zo ¥39
&L 2t ESA MM Ang Wgolug Aal GAFoly RFFHE 2ols} AL
Aoz Aztdd. A2 A9 2L FEL 15D 12 - 15m°, A §& 04 -
05m* =9 o] 2@ty A Jenz® F2o A B o HLxJe 3
Mol EZAFAAM A 2259 A 5981F8 WY Zo] EFHERE EE HAZE AHS
e A 2& % 266m’ 22 AAE o 2392 m*t 2850 #A 2658 m® 7t
dAsE Ao FAHY HAHA $FFE F 47% FFD 1250 m® o]m2 gz
AolME 2 19te) £FA] 06 m® o SR 19te) £2A) 02 -m’Y 2 AHEF Ao
2 & 7 Atk A EFA B AFEFE A3 Also AAHY Jde HIFH
g Ald 8FY FYH=AE Hrlstdol ¥ Aoz QY. o2y LolxFH
ol =AY Agde FHFFF] UAY v§ AL Aoz AHUEH HYHFHQ
=533 seAed gdd FTHHA FAEV "ssiga B,
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HE2 F8 E53Y 5% 9%

Helsd 9y =&

=534 & A A ($/9) (£/9)

I’y s A R

Z2¥F43 NI HF (M 947 71eEF 600 283 | 2,000 129 | 2,319
$AEAF) Mg JETF o2 E 766-8 170 | 2,000 76 | 1,662
PANE(F) Ag F2F E4F 1007-13 84 | 2,000 17 | 2,000
FARAF) B ET 2aE 270-3 300 | 1,500 78 | 1,017
e A (F) B BT BAF 571-3 300 | 1,500 91 | 1,017
(F)AFR A7 MF MAF FEEA 234/ 7 160 | 1,100 84| 92
g A14e] AA MF 7MHRF 477-4 300 | 2,000 “32 | 1,008
A5 Bz BT FAF 409-5 200 | 2,000 49| 414
432434 B+ JATF EF4F 50-2 2,000 | 1,000 15 47
g FE(F) A 7 2AF 705-64 100 800 12 317
(FAN=2FHHEF A d9g3 dgsts 1-8 - 200 - 153
AQA(F) A ANT QBAF 788 100 | 1,000 54| 6%
24AEF) Al BFTF o F 1376 150 | 2,000 27| 866
(FPAAE QHFA] ek wEF 692-9 100 | 2,000 41| 821
YAAA(F) HYgr AT 233 150 750 81| 213
Al 2 (F) oJHF RS obvld 660-1 70 | 1,500 22| 1,053
(F)SANE AXF XS F59 661-8 150 | 1,500 23| 835
R HE A 4dFA QAT 716-12 150 400 54 64
384 2 YPF YR =] 355-1 200 1,000 76 293
G BAA(F) Z8 HFA £4%F 89 180 800 42 707
(F)u %3 23 SAF 449 %Y 575-1 50 | 2,500 3| 1,143
FAYE(F) 29 A¢A AIFF 379-1 70 318 21 165
(F)=Y714 2d FFA 39 £&8 614 53 168 14| 112
AFza23y AFA BES 27} 166-4 150 350 35| 213
2R A FAA F4F 63 100 300 15| 186
yFz2AeI3HY Ad UFEA &35 A 80 100 700 10 450
(F)FF2H Ad Y dUng 33 100 | 1,000 20| 120
(F)8etay A% AAA H3F 101-1 100 | 1,200 32| 407
(F)A 44 A% A% gHF 370 100 500 41| 218
Ag3 Ad AsNA FEF 902 50 | 1,200 5| 746
T84 Ad YT 24S & 226 360 730 15| 180
AFZYXAEZFBFE |BAFZ N¥ES oS 2533 50 1,000 18 414
- Al: §,460 37,016 | 1,232 | 20,868
H#:2074] 1151.8 | 41.1] 6521
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B3 =% LAY =259 Ae3AF A%

(&9} 5 md)
14 3
A A T ¥ '
A W
R =& 1250 1250
A4k =& 275 280
R =4 170 170
& 190 190
B = 45 20
3 70 70
B3 == 65 65
3 36 90
A =4 50 81
27 L 2690 2727
=7 48 481
7)€ 30 30
29 =% 519 534
=4 125 121
28 = 988 1000
=7 559 559
g =% 2129 2159
=4 423 455
A = 459 457
=4 1021 749
A 3 1116 1136
E4 126 86
AB & 877 893
=7 363 221
A =& 509 447
=7 178 146
A F % 497 497
54 4 4

_154_



E 4 dATT EAF 2 BEF

a9 AT d4F| = HF dQF % g ¥
& 67-78 ml/kg 30-35 1/450kg 7 - 8L/7te
L B 55 mli/kg 6.1 I/110kg 25 - 30L/7te
g 70 mi/kg 0.12 I/1.8kg 0.06L/v} 2]

* YPFL AN G4F 25 80L, HA= 30LE AASAE.
Source ; The Merck Veterinary Manual sixth Ed.

YA E BEFF HFEZ FdEH] BHAS ALY F de 1Y dAqFe 1Y
BT E5FFA & 34159 iR 3BIITE 71Fo2 W F 49 it 4E ¢
275 m® 233 A= % 1019 m® 22 FAdd. o]RL AT o 46574 mio|H
BOD #&3Fo 2 #Ailstd oF 7685 M/Toly He B Fojo
ESFdE U A4 HFAA L] Hol oy =54 W =E5TFR
w2} zol7t BE Ao vyt 2EHE g £AY F Y= AHS AT
TELE BE ¥ HAYEH Zlet P T 2LYEAo] AMAS9 A EAH W
A AL FUHER dsHEe 288 ¥FE 2945 /MAL3 A

ety =53 sleeAdFae BA(H2)E BY 4% A E2(FAA 52
w98 & d= ¥IgL o 60 HFx FAHo o 300mgkgFEC] HE=Z
300mg/kg °l3tZ #FAI3t7] AMME 10019 M7 oy Aoz F4dy.

ESZAM AHEHE FFE =253 vt UE ¢ oy 2554 2= HEE
Agsted FEE Aol @ulso] A T A FeFHA d AL Aot
BREE E5HRo2 A8 29HE FHE HEE ¢ A= /8 dAHo 24HE A
oz g4,
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AT 2 =539 BFT % stdsd 395}

E53L AATARY EF4 Wi wrFo P o] giEn dF o
WA FFol E7] Wi BOD7F o £ WA AA #AAFAA f4E & dE
AR EFY dFo B Eo ¥HHEE AHAL ¥ 2YESAN dRHE

FRHERAE OF 80 At "M =257 wiEAEL FABFELAY APFH
ASZ(AE-3)el A HEFAZALZ FAH 3lod HF WEALL 20 m® o
doz gojgln.

R 5t FHAYY =54 ¢ ZAFAAMY @FF $AEY 2AE 5T Q)
th B 59 z8% 959 3-799 A8EAN £&5FA 27l 2H3E Pgo|o,

pHE BZ#eg RE A9/ &2 7I1€QU pH 65-85°19 24 =5% B 49
o pH 8874 &el/te & WE A & Adoez & pHE HodF:n
Jed ole MR PH FAo] Jde Aoz ¥IAY /U8 FFHE CODY
T+ HT 262-160.7 mg/L £FC2 £ BODE 187 - 1504 mg/L HA2A gy Ro]
FHErFA 71U 150 meg/Ll o2 detgth. =3 R{EA(SS)E 120 - 2604
mg/LolA R FAIAGE S HEQ n-hexane FEEL 05-164 mg/LE ¥ & $F& ¥
4. 2y BODY COD9Y gtol #5743 71&Q 150 mg/LE YAY Sutdies &
%ol goe AL dsAg ANdued FRTAY dAR 71EH S Fol "
3 &g
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XS XY 25 9 =AY 4FF 3 2ME
A | A A 24 ¢S (mg/L)
u|_'p_
Fa| A pH COD BOD SS N-hexane
Aver. 6.8 262 254 120 05
A 6d Range| 6.7-6.8 22.8-30.0 20.6-34.0 10.4-162 0.4-0.8 e
39 | Aver 82 65.4 50.8 24 14
Range| 80-84 58.4-70.8 45.2-64.2 20.4-345 1.0-20
449 | Aver. 84 422 25.4 853 34
B Range| 80-88 38.4-458 22.4-34.7 82.4-89.1 31-38 .
5¢ | Aver. 6.7 451 283 320 14
Range| 6.6-69 42.8-486 265-32.0 28.7-345 12-16
64 | Aver. 83 342 21.0 97.0 28
Range| 80-85 32.2-378 20.8-249 | 87.7-1006 24-32
su | Aver 75 388 27.0 285 15
c Range| 7.3-7.8 34.2-427 26.7-30.4 26.4-34.0 12-17 .
6u Aver. 74 470 421 320 18
Range| 7.3-75 45.6-50.1 40.7-48.0 30.4-35.7 15-24
ou Aver. 74 284 187 19.4 17
D Range| 7.2-76 26.0-32.1 16.2-206 174-225 15-19 .
9 Aver, 71 40.2 214 234 2.0
Range| 7.0-7.2 38.4-450 19.1-24.0 22.4-251 1.8-2.4
4% Aver. 73 58.4 58.0 124 1.7
E Range| 7.2-74 56.1-65.4 55.1-62.7 11.0-15.0 15-20 .
6 Aver. 76 495 320 13.7 08
Range| 75-7.7 | 482-5240 | 30.4-345 12.8-15.0 0.6-1.2
s Aver. 7.2 1420 130.0 55.8 16.4
F Range| 7.1-72 | 1381-1482 | 1280-1432 | 524-580 | 14.4-20.7 .
64 Aver. 6.9 160.7 1504 62.0 15.0
Range| 68-69 | 1584-162.3 | 147.7-1558 | 60.1-654 | 13.7-184
a8 Aver. 74 1311 128.7 70.0 36
Range| 7.3-75 | 129.8-1357 | 120.3-1347 | 68.4-74.0 34-38 .
G 64 Aver. 75 1045 149.0 260 40
Range| 7.4-75 | 100.0-112.3 | 140.0-1582 | 24.1-30.7 38-45
™ Aver 69 146.2 1333 260.4 43
H Range| 68-69 | 140.8-1553 | 1255-148.3 | 2555-2786 | 4.0-48 .
o Aver. 7.8 1067 1205 138.7 6.2
S Range| 7.6-79 | 100.4-115.1 | 118.2-1245 | 1324-1456 | 6.0-6.38
™ Aver. 5.8 120.0 30.7 130.7 25
1 Range| 57-59 | 1104-1385 | 284-357 | 1284-1390 [ 20-28 ;
6 Aver. 6.4 1455 284 64.5 34
Range| 6.2-68 | 1355-160.7 | 265-32.7 62.0-67.4 30-38
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A Al A 4% 2(mg/L)

S REA pH COD BOD SS | N-hexane

sy |Aver| 72 62.2 56.4 64.2 3.1
Range| 7.1-7.3 | 587-702 | 487-652 | 60.1-704 | 28-35

g |Aver.| 64 50.4 75.1 385 37
5 Range| 62-68 | 485-567 | 702-841 | 345-428 | 34-42

Aver 74 55.9 68.4 423 24

3 Range| 7.3-76 | 523-610 | 624-725 | 387-500 | 20-30

sy |Ave| 78 85.1 85.7 56.7 38
Range| 7.3-78 | 821-896 | 821-896 | 50.2-637 | 3.0-45

g |Aver| 69 2.7 102.2 1430 6.0
6 Range| 66-69 | 384-485 | 942-1207 |130.1-1589| 4.8-7.2

sy |Aver| 78 1359 120.1 1240 28
Range| 75-80 | 1206-142.1 |110.4-1402 [ 110.2-140.1 | 2.0-34

oy |Aver| 69 1200 100.0 1134 38
Range| 6.8-70 | 1162-134.0 | 92.4-120.1 | 985-1246 | 3.4-45

ag | Aver| 77 1146 984 1240 2.0
Range| 75-79 | 1100-1324 | 90.1-1108 |100.8-1394 | 18-26

sy |Aver| 72 1203 102.3 87.3 2.3
Range| 7.0-74 | 1146-1352 | 984-1267 | 85.4-984 | 20-27

sy |Ave| 79 836 65.2 642 1.8
Range| 7.8-80 | 80.1-87.3 | 61.0-693 | 543-724 | 16-22

oy |Aver| 75 69.7 394 6.1 32
Range| 7.3-77 | 603-758 | 324-487 | 60.2-69.7 | 28-35

sy |Aver| 75 783 1200 706 137
Range| 7.3-77 | 735-834 |[112.7-1408| 65.7-748 | 105-154

gu |Aver| 67 855 1162 64.3 12.0
Range| 65-70 | 823-915 |[111.4-1248| 60.4-69.7 | 9.9-160

4y |Aver| 79 1404 1329 1400 32
Range| 7.6-8.3 | 130.2-155.8 |1253-1407 | 1345-1583 | 3.0-36

ou |Aver| 77 87.5 120.0 123.1 38
Range| 75-79 | 843-984 |1102-1376|1162-1377| 35-42

g | Aver| 78 1122 88.6 885 24
Range| 7.4-79 | 1104-1312 | 80.4-963 | 81.4-963 | 20-35

sy |Aver| 76 98.7 976 84.3 238
Range| 7.3-80 | 905-1168 | 87.4-1154 | 80.1-96.7 | 2.1-35

ag |Aver| 68 69.8 431 215 2.7
Range| 64-70 | 604-746 | 383-487 | 254-380 | 23-35

sy | Aver| 64 88.7 69.4 60.8 24
Range| 63-64 | 843-974 | 62-781 | 586-642 | 20-32
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EExgelA BAE ASE 7 FAN o YRE £F L $Ayo] wEHAY
QYEE 425 oo WASfe Mol AT AAHoT A Yepe FE I
27 Jae WEF suold. £33 St sfggoz: YRS &
A AAL ANAY FEE 4D 52U ohje dadn PP o4 4
3 JAE 7R WET Sol, HEAR0] YRR $/12(SEANY) , A4, 1

2, AFNEEAN S 492 2B By W YUe gy
F&s 2Hetd AT WP =53 Wee £2L pH 62 - 75 BOD 800 -
2000, SS 1200-1600, n-hexane 100 - 150 mg/L9 A& Yehin ZAHE FF
Fefe) BODE 165000 mg/Loln €A £nata F53A 331 . Balsts 3ol o
o |

HW ojd BANES ety AP WA Wwges £2%4% £AE A% Dia
¥ AAse A5 NS +A¢ TR AAEee Yi¢ A= E 6%
zo.

E6 5% 2 =A% 95 2 AP $3

Hr T

it

N N EA 8 E(mg/L)
AARE |7 2 oH | COD | BOD SS [ n-hexane
as |Aver| 70 1315 | 1485 | 1090 110
Range| 6.8-7.3 |1080-1550{ 970-2000 | 980-1200| 90-130
=&
s Aver | 71 1225 122 1245 25
T Range.| 69-7.3 | 90-155 | 84-160 | 110-139 | 15-30
qa |Aven| 67 1310 | 1440 | 1036 107
Range.| 63-7.1 [1100-1520| 980-1900 | 920-1150 | 89-125
=A%
. Aver.| 66 1225 123 112 25
e e

Range.| 63-7.0 | 95-150 | 92-154 | 95-129 16-29

E6oAN 2 o £5FolYd EAF) AFFAL of fABIAey AYRERE #
At B 94959 £32 =25Fold 45 AFALd de P #3A
2k 48 fd=oA AHINASE wHET
COD9l ANYEE&LS HT 905%% dehgoew BODY Fde AdEde] BT
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916%2 uYEebgt. =3 SS o MAEL =59 A5 836%, =AY A
89.2%°10 3, n-hexane $& &89 AAEL =% HAsx9 A$ 795% oled £
F Aae 788%2 velgd. oY AAZ vjFo] ¥ o =59 HEAHIALL
vl ge] FHE Ao HAY F Jou FH Hgol ¥ Aoz A
st ko] "asitn By, £ =5AM i@ HFMeEge BAME F7)
A Hrb7h e @

E&3Y e 2 59 AUFTALEZ it FrHMSY vadgEe 53¢ A
d AA, =444 dY e dFe A4S FHsn Ay 0] FF HAYNS
du g@¥d Edd 7% BODZF wi¢ =k A4, WA AAMZAE, 94308
9 AA9 AGdMe HFHEEY A5E dPgdz B7stn 43T oj28E
B} BuAiel dHeToer EUE7] HEd HHAE FAZ 3} FHEH0 B &
AR EEY FX dgole FWA Aol 438 Bol dAdch waEly ol
F EQL st dFAeA AAYR B ASAYE FAAFE Rol Fo3)
% BOD, SS A¥9 ¥57 o082 Er|xd #Usr] del AYEE7tA] Fiol
Hela&g 3ok . T SSHEL /5d ¢ Erx fYAd AANEE ¥
28t Zo] Fou SSHEe] Raso] BODZ W3 71%4dol o] BOD7 ¥obx
B2 o] Jx nHool gt

ut2ha] oje} e MR wEHE FHY £AL ojd FIL He AUAE
7h3t7] st 74 334 FARAME AAE 43 ® 73 ¥
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B 7 3dFT TEARHY

AN | A H 482 (mg/L)
CE Al 7] pH COD BOD SS n-hexane
3% Aver. 6.7 515 455 55 0.6
Range| 6.5-6.9 32-83 27164 4-7 0.5-0.7
) Aver. 6.8 46 37 35 0.35
E 2
=% 5¢ Range| 6.6-7.0 28-64 16-58 2-5 0.2-0.5
7% Aver. 71 34 37 2 05
Range| 6.9-7.3 26-42 25-40 1-3 0.4-0.6
3% Aver 6.3 34 405 175 0.2
Range| 6.2-6.4 21-47 19-62 1.5-2 0.1-0.3
59 Aver. 6.7 355 40 275 0.2
= AA Range| 64-7.0 18-53 23-57 2-35 0.1-0.3
79 Aver. 6.5 38 415 26 0.2
Range| 6.3-6.7 27-49 21-62 28-36 0.1-0.3

B 794 € W =539 FFE 39 vs 749 BOD7} AHE Ao vy
on, TAZL & WUt Y& Ao BYEd ol At AF FFFGE B
At A Rz 5 Utk dAZ F 69 ZAR vFo] B 9 HHor F4H
W SS7t ofF ol Aer yEREd ol F{Ed0 FAHAY FdHE=
A detde 232 F3dY. o9 E 5-79 RN BA =AU FAsA
2L =5 HUE Ao7t = Aoz AHJHEERE 580 ¥ AHEL A
2o NPAE T AE RS S A8 xHo F e wddy. =E F7)
A sieANgAde FAL T8 HH AYzA L FANIIES YA & Ao
un, olge dFEoR Hooly rlE F£FLY JhsHel & BAY EUdE e
F Je =547 gesideE J & Fxsnx o

AT 3 =59 U

YL adgez FLYEo] FTHIERE #71A HEANEA LYo A
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48 & Jdonj, EW Y EFEx ARHI AxY Jide] sHesitn o

7b 7714 EvlY Az

EZYAEIADE 714 Hulo 9482 AHEs] A3 dEF § F €89 v
B7HAE HIH da= E 839 o
Y YL At AU F ol§ Hfstn A xH ANEE AHEEA
o AZYEFT A4UFS HT 89%2 "W$ Ehew od w C/N&xE 27%4

At

e EHulg RARZ o] &3

gA o2 o] 8¥ Fe usFYeR CONEE & 100% BE olAx, 2

¥ 8 9= v grtx
3 = an - FEUF | F7IEYF T-N C/N
N = = P (%) (%) (%) ratio
¥ ® | Aver. | 62 193 20 89 27
Range| 60-64| 184-234 | 384-510 | - 87-91 26-33
§ % |Aver | 54 23 52 03 1005
Range| 53-55 18-30 48-58 0.1-04 | 69.6-336.4
I S Aver. 15 0.6
Range 12-17

H8olM Jehd AE EUZ o YEHHF Azsigeon] Huls HAHANA
Mo #2279 60%E 7|30 3o Hulg AzdYos (A9 B), £ o] A
S 33t C/N& 7|Eo2 §u & Azxso (Co D) ¥EZdgctk. 27l =Ad ¥
u)o) A& ®99} )
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B 9. EEHY 9 =4

$%| |F ¥ [8712 | T-N| ON [Protein| KO | 434/ |$7%/
A& Pl 96) (&%) | (96) | ratio| (%) | (%) lgram ml

A 73] 118 | 123 | 22| 32| 140 | 02|12 x 10° [21 x 10"
B 721 170 65 | 08| 42| 53] 01 |53x10°|1.2x 10"
c 74| 165 | 490 | 18157 | 118 | 02|75 x 10° |23 x 102
D 73| 174 430 171146 112 ] 0278 x 1040 x 10"

Ast B w3 249 gavige s YRS zZASHAOU /NGO
WP wol Cot DE HAYEE 7D YR S SL 152 RFo] O/NSE ]
2H ¥ s WEsuE ZASAT. A% Bl ulste] C% Dol #71% Wl ¥
Ae wA¥Q Buo] Wol AsEYUr] WFoln C/Ngol A% But w1 o)y
1 C/NEQ 20 77ko] § AOE Mo Ash BT Suuazdc] A Re
gesh

ANE YRS GERFZ vud o] Ao, uzASH S E@
o Arggnd +EzEAzAe 715e FYNY + A& o2 sdEc. @W
2 AYAM ALgE NS Bl st sHdol A¥snz, 7Y oldn 1t
9§ 7159 $EZAANZAY olg7i5H0] YL RO B

. @EARZEY o f '

YEAEHE AT dxAY YWSHolh uweby WR AzWEE 4L, 7
edz P AYEAAZY PPo2 Yo AZENE AEW An= 1YL, 29 2
o 29 1% 204 ¥ W HeazE Tuso A @ed, ojs LM axy
W Aol £2RHEE 6XZ ojUe] AZATE W WSt YY) GEolch,
agldlE & Yo AZEAE BoF Y 80TH 100 YETAZRE 1A
2 A%l Ae) fRo] FusHo| o o2 HUu, Az A= o 24
of Aoe Fol o] TYHE o2 ¥ 4 U E SAAZNEE FE A
AE B715) £28 F48 & 3lorz /1d AZARE 20 O 5& F2E 2
SERTCY
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P20 e HAEYY AZEAN S 29T gled o] A¢E 1Y 13 FAR 3
Fgolurt. AdAH £¥YL of 722%9 FEE, 2D A YL o 833%9
FEg R de Rz =AEA.

¥8 AzY g YL dry ovendllA] Az Yool He&Mog WasHew B
o] Aol Yebd whd vacuum freeze dryerdl A A2d AL A& ML
FARes Foo ZFAFL Wsrt YUAT. £F dry ovendllH FxEH Aol
vacuum freeze dryer A Jzx¢ FJuct And 44& Jdedidn

aeln FRAEGE Az e AR s AAEAE Hrlste Ao

Fasez zow, 244 9 2ALE AT S E 100 £2HA.

zo9Me 35 92 Ydo) 28 B ga EXT, ZHH JA AN Ydo] ¥
o ZAWE HAY ROl AN uo: seazy FFAZG ol ©
AzhRel AEAAE A 2O gFo] ¥& Res et ok dedAs
AzE oo o9 2o 502 U@ Adsk ohdsl AzEc

¥ 10. £5Yo] Azutel g AlRsX Hib
(%)

Az HAE Y 2389
EHYE 4 e| sc| -swT| 2 &/ 8T |-8TC
Crude protein 832 | 889 | 89 | 8Ll | 822 | 83
Crude fiber 19 | 27 | 25 | 15 | 18 | 15
Crude fat 03 | 04 | 03 | 04 | 03 | 04

X109 22 & o 2 §F9 Aole USAAE dzAAFTAA ofn|xit
o] 2SIt JIEAE REpg AWy d BE opnjnd ¥F € 24T A
Aew 3 Adfe EllY FF}ALH opnjxit REEF(2YIFH -80T 4N 52
Azxd 2899 EHZH(HDE d2M FEHY
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Relative weight(%)

100
80
60
40
20
o )i L 1
0:00 1:00 2:00 4:00 6:00
Time(hr)
—%— 80T AEBx - 100C HEUx
— 80T FAU= —— -50C FAU=
39 1. & g9 Ax=E4.
Relative weight(%)
100 - - -
80
i
60 N :
LR
40 A ‘\ \\\\ ‘
\\ﬁ-\.___ \\\\‘ ; :
20y — z ——
i
O i 1 1 R
0:00 1:00 2:00 4:00 6:00
Time(hr)
—— 80T WEHUX -6~ 100C HBUX
- 80T EIUX 6~ -50TC FJUX

a3 2 AR ¥ofe] A=SA.
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E 1. =25¥99 Ay 0 o §F £ =4
. AR YA £¥
Amino acid MW Factor 4 & 80%C -80TC 4 e 80C -80C
standard oM (% (nM|% |nM|% |npM [% [oM| % [nM| %
Aspartic acid | 133.10 | 1458 x10° {135 90153102152 101132 88]107{ 71]127| 85
Threnine 11902 | 1409 x10° | 60| 36| 62| 37| 66| 39] 83| 49| 63| 38| 80| 48
Serine 10509 | 1420 x10° | 84| 44| 97| 51| 97 58| 98| 51| 78| 41{100] 56
Glutamic acid | 147.13 | 1511 x10° | 126 | 93 141|104 {145]107|134| 99104 77133 ] 98
Proline 11513 | 1.339 x10° - -1 07 04} 09} 05} 13] 07} - - - -

Glycine 7507 | 8975 x10' | 79| 30| 93| 35| 92| 35| 71| 27| 62| 23| 73| 27
Alanine 89.09 1.@ x10° | 158 70180 | B0 183! 37 ,152| 68 133} 59162 72
Valine 11715 | 1422 x10° | 142 | 83 |156| 911|161 | 94 [132| 77(122| 71[141] 83
Methionine 18120 | 1274 x10° | 09 08 12| 11| 20/ 18] 27| 24 17! 15] 32| 29
Isoleucine 13117 | 1.339 x1¢° 181 12§ 19) 1.2} 22| 14] 14} 09} 14| 09| 20| 13
Leucine 13117 | 1.321 x10° {191 | 125190 (125|197 129|146 | 96 |138| 9.1|164| 42
Tyrosine 18119 | 1289 x10° | 25| 23| 27| 25) 32| 29 29| 26} 26| 24| 35| 32
Phenylalanine | 16519 | 1209 x10° | 70| 58| 79| 65| 86| 71| 75| 62| 66| 55| 83| 69
Histidine 15516 | 1.661 x10° | 89| 69|106| 82]104| 81 77| 60] 65] 50| 77| 60
Lysine 146.19 | 1407 x10° | 11.0{ B0 [123] 90124 91112} 82| 98] 72| 113| 83
Arginine 17420 | 2031 x10° | 47| 41| 96| 84| 48( 42 43| 37| 30| 26| 44| 38
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Ave

Standard (40 ul)

Iy u "' 4 ‘\Ou :
WMT}" o e dy (y('\"’\ pacl (ry P 7 W, Pey

29 3. ool Standard chromatogram.

WY

2% 4 -80C PxYHY(LYE Y)Y olulxA chromatogram
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E 1N ¥ 9 2 A opnlxd 4L 3 OEX @& Roem ¥ 4 3
o] Lysine) 3¢ gA¥AL AL un slddzY $AAEI} g B &
ddo) 4= $AAZ7 HAPE BT 5 A0 UYEROn Leucine® 28
£ $HAZAYE A7 WA 5o RoE Uyt mdEd & sol: gt RS
2 vehgou, 52328 A$ ohuixae) Rast A e Aoz HrHoh
agse dzWEel Be 49 s AzYY F £ olvlxA gL vay
B2 WEAZRs e dzPdd sl o ZAREd Aoz Jehg,
#d ols} o] xS AL W AstglE oHF o7} YL AAXS
MEE AAs ®129} o}

B 12. x4 @& 0.IN HClol 93 Az¥Re) L&
(%)

Shaking
time(hr) 1 2 4
BzUy
A2 Y Y 339 340 3.1
A&
A g 333 334 335
A28 Y 19.2 218 237
80T
A Y oA 176 194 216
A2 ¥ 9y 2.2 21.7 21.7
-80TC
LRk 19.2 20.6 20.7

¥ 12 0IN HCIl @ AzxYhe] &S AP AR2A -80C A4 54
Az &, AANYR9 g8 &0] 80T o AN Az P PYJuo vjay 4 o
23

....168..



£ 13 A=Y 99 In vitro-pepsin BHA A3

(%)

= 5 &% 9 ik
- AL goc | -8oC | we | soc -80T
& B & 98.12 9809 | 9815 | 9867 | 9860 | 98.82

@Y AxI N9 In vitro-pepsin YA 488 L ZAY FHYe 139 Y. B
13914 2o AxyPye wE 43089 3ols A9 g,
3] 98% ol =& 4A88&E Jehldrh. waMN AzYY9 AlgsE &Y
A FE8F HAEI ojFolaol AT,

29} A e

2358 Aol & W dAxd Y9

s FokAv AEAEZA Y NSNS Eohn HrhE A
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Az¥Y

Ataste




X\\
oL k\\\ . B
2% 5 AERWEl G BzYel ofnlwnyt 3




A44d B &

E5Yge] 8730 vAe 9492 HAdn =5ERL Y& JAL FFa
2t € 47E A" =E53AE 49 % AN E 2da dF =S4
Yird 2 SAFAE ZAEAR, o2 ider {489 AagE A
Eddey Fa% die oo} o

1. 19953 A A9 =5 AELS =5 6504, BA=FFH 5004, E4F 55
Mast oA 9L Z F 179042 ZAEH A

2. dREY £EFL 19MIE e X vAE £FY 258 ey &
= 3T 192%, SR T 564% A9 7MEEE g

3. 2FA AEHE B89 97 25548 Zdste S #HEAEAE REE &
Z3o] ggRoz waHAUY.

4. 1994 713 =&Y B¥FL A7 1Y 275 m’, AAIE 1Y 1019 m® 2 F4
H B2 Jdzt 46574m’o|®] BOD #3%e % 7685M/Te 2 35U

5 395 AYY =FAELE g $R5A V&S YIFLEE EF%2 Jdov
Y =539 HE AZYET GRTAVE o222 yEdgdEs Aol =539
27t &3 A3 wEAY.

6. £33 TAZY Y i e Ade HEaEe dAZ BOD AAE
91.6%, SS MAE& 89.0% FFo 2 H7HHMUG.

7. EFAA 79 i AL vuy 4%t xten BRF FAVNEY
Aest A713A Aol a+HUY

8 E&YAL ALAE o] ol C/NEo] 7] d&d Hgd FAZE A/Istd CON
&g A8 &9 {7 vEAde2N FEY JMAIF AE Aoz wIEHA
o},

9 AxYAH zad FAY, ZAF §F ¥ opvixit Y& ARG FAH} d=x
Yzt £33 Aol e Aoz YERoY THAZE €Y Algs 4E
3ol vl A Jetwd.

10 Ax2YHL Gid §Fo] ¥ 98% U9 & 48&E B AR2ZMY 84
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NS R W

10.

11.

A geRo2 HrHAG.

=3

R

As54 F

BHKEFXES, 1995 BHKESR

SR, =53 s e, 19%, 94 T 493, 39-41

B0 AN U3, B2 AFTANYY, 1992, Fale

FEIEA, EGETESY, 1989

Association of Official Analytical Chemists, 1990, 15th Ed

AS39, 71888 A2, opglHRA A

B. M. Mitruka, Clinical Biochemical and Hematological Reference Values in
Normal Experimental Animals and Normal Humans, the 2th, Masson

Lowry, C. H, N. J. Rosenbrough, A. C. Farr and R. J. Randall.(1951) Protein
measurment with the folin phenol reagent, J. Biol. Chem,, 19 265

Mason, V. C., B. Anderson and M. Rudemo. Hydrolysate preparation for amino
acid determination in feed instituents in proc. 3rd EAAP symp. on protein
Metabolism and Nutrition vol.l

The Merck Vertinary Manual Sixth Ed, 1986, Merck & CO.INC. Rahway, N.]J.,
USA

BAARY, AR EAAY, 199, A E3HA},349-350
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AS5SF ABAE B7HEok

413 AqA

s2ue FANA Edo] AAeE HFL 242 AND A 19704 A

FAZFlY 56%d BASY SAES vF 1959 U9%E Sl e
717 FrhaSe) Wl JWF 195% FPLSol 181% HolRen, 5YLSE
FABYEE) £50] 17.4% Foltgol s, 2ANLEL 254%7 ol 4%

2o] $YAE, Yoprt $7125e) 27bd] A 7dHASE ¢ 4 ok

NESS £@ 2A 27 899 A 19709 FA 1286 TN 1994
230BHFE Eoluv dHF 26%Y% FUHIA A, &8 7|t daE 139%, HAE=
72%, $& 52%4 Z7hRTh o9 BE HMe) wFZvle Fue Fu= o
W SR BolA AES] 4598 Hugus Y Fohsn A= SR A
+88 ¥EAA 0= FYYA A g 2426 9 BAMEI Soly
2 o $AAA guE AAS Fz Ao

53 FEAYE TULSY F7b WA HAD7) 2 A% Fold WFo]
2 % Seuely $YLE FAM TAFAH] ¥ Bobz Wrhtm glonz
goz o WY Aoz A4YY. e ES GARTANE FEIE
BNy Yoz FARYLE ool AW ost @A £89 A4
A SR 759 MAEY 98 BHeAT YS9 HARPAM wAsE @
g uEF A7 98 BRAL 2Y 4 U: JEE AWt} BrhE
AEA @ BANHE 242 A4BPAA YeiE 2dBAY 9 B3
st 2889 RPN Yehbe 2420 9% Ha2 e + Ao

EN4EY AABAANN BASE LJEASE JEY Burt GRS I
3 glen], o= By Jgsie] 56%E AN S(AEY, p3N Mo
e 2AE obldtn Utk olsh e S FRBAS A4 19819 ¥
BAYAMN ATFE SAANLE SAAFNEALE FAFAD, 19874 ArEB

Aol TR AN gt SANFAHALY YA T sk
19919 ‘24 ¥x P SAsSe Aol B YES FTEHG 244 BAF
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Ag ddsde § A4F AL F7Rn Ao 2384 FAERL JHEAY AN
SAHE 7429 538 ASE v=t FAAA 2P3%%E 159 gL gy
2 AeHo Be EAE WAAIZ ALAE EFSn old i@ At
PHUE FHHR A7IHA o} B EAME do7la A

Ezo2Re ¢Ad ¥4E #HrE BF 294 4¥e] dY, olg HE &2 9
¥ A5 9 o] 8o o BAETANE HEY & UL ¥ ot 4B
L2% o] e AR #4Y 4 A

HEBAME FHFTEA AHE AT 7124 H0A 833 A FI4E A
A3 U3, AHdCE € 2 gA ¥d 43E ZxdN o] 93] F=zd 7
T dFEY W7t 298N E LA R3{q HFY Aoln, 4F F
Aerit Ased EAE AT d=gs 25PN =58 A £
Al Hol Fs7te BRY Aol '

Fedehe 19959 ol F a3k 1,000% vl o]39] sHixg =4sx gled o
71 SAHE AN EYL 243} sy HA AF HrIHo] #FedE o
o7 Aok 257 BAEAY AAAL ALY AL goy t ol A}
H2M HEA] F%E ol odd AL TYEAE FA sFs:e
Yo JHg F& Aol ARt HZstes LdU] AN LR §8Y
Aol dutHog YUY 18 NYs}] HAsd 44 5Ee] "adm og
dF-Eol st WHHY 29E dosln Y3, E o) HAeFUAHFom
FUAA ATE Ny FFAE FF 300-4007te] AXE AYdE AR &
39 A5x4 300-400TU ] HMFANst Eche dAE HAES B o
58 AE o]83 e FE¥ BEAS AAY A o o BP9 HHEF
Y 5 T B ol AMZE Agtd g Fo9 FE2 dog I 159
AAZIEE Gdidted Hount £3E £ 4 o] uie vl Ad dojgln B
T ATk oIt A 4714 vrEoi e EAL WA AFolne A 4EF L
qAste] ALgstEa A BRFFAE AN F UAdd 9% F& Aol

1€ A YL A, A4L dgsn HriEE HasE Aol g
oJX Ao}Z9 Zk dAN HrIEe LAE YAHoR Folx, BruEA @
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ate AZIEL Aolg, AYE T Wy g HFALHE AVEL H
283 Rolth

EAE AL A= Aot #A/|Bo] AQoS £¥|8Y 5 UAES
AEe) LSS Ansdn, ALY 521 AFANE 7S50, AEsA
e BANSE 5 FUFoIR HLFA Ao ZYAN 2L FEEAQ zAYstst
ojo} g, '

AR A7IE HEHE YA $2Y, EFLY, tried 5 a4y
& HAstas Aolch@H WA 1996, p.284).

19723 2EZEAHANAEY AGY AARAFAES 19929 JeMARS ¥
A AR R dE FASE Fssn Ak o] Aol AAFYL FAHE Y
& adetecetn @ adeeEs Tl es ofF HYH MATYY
FAAY 4EH YA AATAE FARE F2d F9 HuPgn ¥ 4 Ak
ety FARAY AEY AL aWFLShAM F&¢ Huds okF £
Mol Wygoz & 4 3t

£33 EHBAAEAN AHLHE FARAN SAHE FTBYUS=E Loy
2} KS7AE Sppmoltt AAZANE lppme2 1 AHRFE ASsHL o] o
A FAZL AL S Selvete) ZABYAEL F30] BrlsdaA B ohz
ZARAAEL Ao BE T AR AFAE B JFL uAA €
ot} |

ojel @ £xg #A%Y] A% EHIIE FuUd AL o]83o YA
U} FEYUE ZA}AE B 4L BASANNY ZHBFATY A
g sy v$ F2% dojg oY 4 gk oA AES AL JE
Ho2 % sbgsteiol A, BEolA AFol AYN WY ¢ UEAE B
Nats A ¢ 2% do] ofd 4 Qi |

AAE @ $29 BH L sy 45e JE AEHE GE YUE 9
A gtk S8 AT Pato] 7l¢H oz sHssteiop snf, I the] wEolH
AEo] 7Z1¢Hozy AR oz AAYE stk B oA 328 BAL
AAANE BE AL o)A e ulastAolY, sle¢Ho WAYAAYG =
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LU= ERA Y Yol 75} i, 47]H BT AFo] &
Ao vl Mol FAY fFatadop & ¥ ol sHFAYHo] dojok
gt EE 71€E9 AFFH wEsod HFAAgH] QoA FAE AT HAAAA
BAHE BR2YE HASE W Y BYoR e eu] ojyer BEFo]
AEd + A& Aotk

2 ATE ol FAHE 2467 Asd Y% Y= =25 AZ|E2FEHS
2L YAFPHRA ] ALt FARGAFS] S4d B¢ A7 234A2
AR HEA Mg FAH eg EMae eold AFe FAHF EAFL
5 2

A, 258 oz Wgold AFY FAPE BN Aotk ol Ay
el mel @A Hed RKEEA AF ot Az YAF P JA
T2 TEoAE YAHAA U4 AAG £4E s Aotk

A, =5¥9& Hsed e FAAE EAEYG Aol 25¥Y9 H
g2 A BA4ses BAYYANEFAG Pog dE NAF A FAH &
#HE EFHY Ao,

op FAHos FAHAAG vAA

AA, RYFA Qo] =& v &g 2489 7€) FHA9 714 g va
b Zolth. HAYT FA3 AJE AEQ HFe] sHAZ A AL AE A
FY ANE AAAAA 2718 Ay HEAEAYe] UE AS ol AEY vz
E AAGE A8 F ARET s A AAE ENsool do gy ¥
AP ke FALEYLA § ¥ AHYS}t A7) GFoln}

A, BARAA AzTF FH4E BHYoRM AzTHe AYH AGo)
Hed 7 & AAME EA¥Y BE AVAE HAR $801 898 98
g 7tgd @ F8E A AzFAe AFH BNE AE@

A, JAA F2FE FAYT ARAY F8E ZAVIAETY PuFHA A
Fe& 1Yo Bl F22 Aoz ZAVYATY Fo2F¥L FHY
F ARAY F2FE At
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oful AbA| = ot FHE FAY L HEAAS fAbsch

B G BA | &3 Az}

A, LI IFE FHWYL 8329 YAse SYAL AggezA
Z1dgE ol & A7 fAsiME EAF RS Aol @ FIHE ¥
AL 49 HAY EFHAHANA A Hed E5FANN GAGE 4FE F
Fdd 71zA5E A 4.

4, FAEANEL ASss doldh. FaARAW L AFE AFANGFLS
dAdste 99 H7IE JYAAA A FS o2 YFolA AL

A2A7Ns =25F % 89939 4
1. 479 AR

7t5e) YRS PAHAA ] QA iS5 "Wy st 71N e
de AL FUAEFS X FAEY FTI Tl old 7159 I I Foln

a9 HAE Fued YA 4 dgvte FoE SHTIFLLE S
B2 AL o]g¥ & gl Peg FE AL FAE 2AedE =58
FA Ao Y FAEL =253E AX 1A IFE F FEHEEE AA 24w
A A FEHEZ 2E5FYYH AHRI|2 A »

® 4-12 $vdy =53 d32 € Aot fddde 154429 £F
Zo] Qd=d o] F TMAE £2%, 65M4E BolEEHo) Y FHEEFF 270
A $13% B4 =530t o] RAA T & 109755, A 69,3065
A Yol o, 19940 Mt A4H LS 4 2304F, ;A 33%HBIF2 A
29 Z+zb 21.2%9 49.0%F At U

olg ANg¥= ¥ MNgo|l & HNETY 49%, HA NesH 87% EH
U, AAz A R Az 96%, 17.6%=2 A5 v dAZ =&
vl go] Etah.Ae AaFHY 413%, AR B¢ 98%E JHEstn Ao FA
3 g3 8=/ oy, FFG AGELS 4 AHTH 20%E ¥834A
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Z&n dow, shAe A¢x FF4 Adol #z 154%, 195%=2 A5

vl &30 FHYd.
¥ 4-1 5% 8%

A9 =&5F Bol A AATHTE/Y) 'UER(F/Y) EF/AATH(%)

&% & b B & A a A A

A& 3 - 3 837 6,000 222 5981 413 982

s 2 - 2 600 3,000 169 2034 282 678
ey 1 - 1 160 1,100 84 922 525 838
QA 1 - 1 300 2,000 32 1,098 107 549
BT 2 - 2 2200 3,000 64 461 29 154
A 1 1 21 100 1,000 12 40 120 470
7371 10 10 20 1435 12610 409 7488 285 6594
24 7 6 13 1,060 4,700 202 1312 191 279
5 6 1 7 465 5,460 124 3015 267 552
o 7 5 12 523 5,752 133 2842 254 494
A5 5 7 12 830 2,800 172 1698 193 606
ad 5 7 12 690 5950 133 L158 193 195
A5 7 7 14 900 7,69 289 1,858 321 242
A 7 6(1) 13(1) 1,066 7244 261 3200 245 442
A+ 1 - 1 50 1,000 18 414 360 414
A 65 50(2) 115 10975 69306 2,324 339%1 212 490

AR FYFAY 72983,

2. 493329 =4
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7b N

YA AA L] 9871 He BYTIFIF L FA37] A5t 1970258 1994371
2] NAGAEE o83 Ac 2n7le F29% FUWFITZY Aol $90L F
d Pt sfA e AR FEEFo] Yoy FIFH £87F A9 I
o2 FEFFE a2 AL

E 42¢ 5 2 89 29 FFE & AQd 19949 A 2279 FF
€ 147 7THES 2 19709 # w2 £ 9 of 4uist S Aol). ofof uls
FoE B7IF BREL=R T72u7F FUEAG. o] WPFoR BWU FFS
59%4 F7tadod, F8&E 86%4 F/HEAG. 19769 23177t U9 oF
FAEFS AL F7heted 19919 ol 10TVEL dA FUdsdn Y] AFE&L
55%0°l EFstcth. A7 E 19709 FA 29 FTFo] 8UIHENXM 61THAE
o2 I 87%H4 FUtstd Hav)(73%)% @A 2wzt FFER oy 19904
o] ZF7tFAZ EsEx Adh. 199097AR e FEe dHTF 9.0%A o
1990-19943& olo] EuX & 50%9 F7H4E BHolxn U

¥ 42 9% 9 =89 o9 FF
a9 3M/T

dx +5(F3) +5(8) AFE €S

1970 373 373 100.0 83
1973 49 49 100.0 90
1975 70.3 70.3 100.0 107
1978 74.3 114.7 64.8 172
1980 93.1 100.0 3.1 235
1983 66.1 11565 517 295
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1985 115.7 120.4
1988 1322 1415
1990 94.8 1806
1993 1296 2330
1994 1473 269.8
A5 &%) 59 8.6

96.1 345
934 432
62.5 506
9.3 618
54.6 614

8.7

F1) 1970-1994 @G dF 718
A8, FEFAFLEA, APIE.

b 2n7] IWIEFHF 4

Yt o R FQ T FFY FHL o9 e Fo E=
gtojob st oA ¥ F$ & RE

W4 B3 g2 A8t

FIFUFE e

A 2ol

of o} olFA ¥ A UF EFsta, E & A7 HWYE Yolung o474
S Z|Zyd o ey FFFE FH}AL

=
e

D = f(P, P, Y, Ta, Py, A)
S = f(P;, P, Fo, T, G)

P; d2Aste] 714

P; & A9 714

Y &5

Ta 2M2HY 713

Py A+

A A5EY

Fn, At249) 713

G 71dyg %

43719 FIUFIFFE FA%7] Adtq AL 2y 1 AdE ggn 2
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c}.
28 Inye= Bo+ Bixe + e

Ln yt = 37643 + 0.04808" "x¢
(40.65) (7.72)

R? = 07215, DW = 057

% A7 FUTIFF 53

A7} FWTFFES FH387] A9 ASY =¥ 2 doE e
e}

2 ye= Bo+ Bixe + e

yt = ~20.870 + 24.107""x.
(-1.26) (21.57)

R? = 08529, DW = 055

2 A3 F F3

A9 Yoz FFE 29 HAY FUHTIFAA 428 77%, AAE 3-5%
(A5d9, p24)E FAA 2 A} FHE FI7Hc® 29 A GYPe
# 4-33% Zd. a3 AAZ AH7PeE FHFLS o9 50%e] Bz A
Ao da2A AHRE & UAE FL olg AW FxF BE Aol ©§IY Ro)
ok 2000 ddE LA o THE, SANA 1217 8HE, 2006 = AolA o
9-E, AN 1T 24820 AL Y FAA 952 FFLE F 4
& Aoz FRHEY
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£ 4-3 29 KA YAF F3

We A7) A2YNR ) 2] 32.7] A Y
(*M/T)  (W/T) (HAM/T) (M/T)

1994 1473 11,342.1 614 18,420~30,700
1998 1739 13,390.3 6782  20,346-33910
2000 191.5 14,745.5 7264  21,792-36,320
2003 221.2 17,032.4 7988  23,964-39,940
2005 2435 18,749.5 8470  25,410-42,350

azg? 47 3.0

F1) 1994-2006 IHIFF7}H8.

add 29 WAL 18T 4800-500080.2 7HAe] YR o] BEHT
gomz B ATAE @13 gt gAo) d4e Adsed qE A
2 2Asq.

Al 33 ZARVGAE L EAAGAF AL HQ
d JAFZA 29 FF
1. A9 AL
A B4 Al F(wood-based panels)ol# ZAF 7133 HZY Aol & 9
3 HAAE F Y4853d: SARAAEZAE ¥ (plywood), 3= X Z(hard

board), €3 X E(particle board), U =M A+HMDF)5°) Jdov, Ztzte) Y8
& 2ANE 2F Y2 B YA YAS L YARE ALY oA
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o] FHAF A vis, ©hE AF S FAMNTA(wood chip)t o1t FA}
¥ d#3A AR(flax, sugar cane, baggase) T A3 52 Ab43ie], AEH%H
Adolet= zbol7h flek

A7iM e SABVLGAFAA) "R HAA F£8F5 FAHs] st dAH
ERRVSAEY AAFE TR FHE SARIATE BAsI] A5o o=
HEo] A YadstE Bz o

H 445 SAVYAEY SUHITFFS & Aotk EARYAELS Tl F
FE AT ey HIde ¥R dAAY P53 HEHER=Y FUEY
fFrae Jledgdos g 8 Z4dn ow, 94 SHRAFAFT A
87t solvda vk 1980d Wl 27w s x §HE FAHRFAF ] 90%
o4& AAFL JANET ¥ olF FEAYeR FEAHANFE oJER ANy
2 ol¥F I3 F2sdoes, d=vet 1990dd ol WE 52 Fojdam
Aoy 29 EAQRFAF] 10% vle] 2232 o HJEFHEE FHAE o
Asted 1988 ol 10%E o] 1993d0l= 1/4014 2 ARsta vk FAEHN
B 19863 AAso] 18 1% FEoIJ e 199294 20%F 3 ol
. & SAWRGAEFS IWFTFFol T 82%Y FrstAEA & gue
54%9 Z7tol azch 1979d7tA §w/e dBF 50%0ld FHTIFol 9
Wo 1 olF Asm dov, 53] 1990dd o]F9 FAEAGe] FEAR
et dzEEE AT 98%H FUHEHen, HEERBEE 164%, TEEA®
B 575%4 F43 St ol ¥eE v FARGAFTY TS
HE| GRS FTUEMRH] 938 AoE2 oA
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® 4-4 BZARLAZT] FHUTEF

@9l m® (%)

s LIRS [ A=R RS HEERE  FIEHYAH TE%
1970  233,700(89.6) 14545(56)  12,704(4.8) - 260,949
1973 297544(92.0)  9483(29)  16375(5.1) - 323,402
1975  500557(95.1)  7,770(15)  18,111(34) - 526,438
1978 908809(95.7) 13868(1.5)  26569(2.8) - 949,246
1980  667,645(91.8) 11,399(1.6)  47,933(6.6) - 726,977
1983  1,075793(982) 11,647(10)  67,502(5.8) - 1,154,942
1985 1,024,151(938) 13,766(1.3)  53,885(4.9) - 1,091,802
1988 1,075979(81.0) 20,271(15) 170,857(129)  61,362(46) 1,328,469
1990  1,011,179(753) 53717(40) 165103(12.3) 113,163(8.4) 1,343,162
1993 779227(49.1) 125870(79) 414242(26.1) 268,442(169) 1,587,781
dze’ 54 9.8 16.4 575 8.2

1) 1970-1993 Y@ EF71&, ¢ MDF= 1986-1993 W& F718.

25, AHEA, 1994,

2. 7|1EA4F9 HE

ERRGAFT AA ddl £28 23 AL gdov, dFrE SAVYA
Ao 713 we e £88 dEsAd.

FBe FRE TR 45 =8 €(1976)0] HSAd 2= IIZH?A
Aol FRENFH dFolzte 129 HAY RN d57]2H1976-198DF ¢ |
HE FUFLE 139%, FETRE 169-223%9 A S HY Ao AW

ofd
of¥

._184_.



Kt

FH 29 o|(1980)= ¢&7IH(1966-1977)F¢ I BAsege dAHgGd
82%¥Y F7t¥ Aolzgtn A&

Ao F(1987)L A15712H1986-1991) 5 TR BF oS 78S 94%2 &
A3t

ole} o] 7j&9] A7} 82%-223%7HA A Ut AA Fxo)l AAG
& 19789 279%m’e APoz A% Jou, FUFTIE e E4-444
e AAY 19834 108Um’ e FHoz #Asm Ak oA € olfE A2
ARHE olF AHA =9 AYHEETANCZ Y8 dE7AY Z5 g4 9
285 #3871 A HUZl Wi, FYAME =94 F T /2 = F
oA AU #H19 YA | o] A7) QA7 WEolth ol A
EAE Aoste AT ML a7 Holddx I HAo] A

1990 d 9 AlAle] 982 1,171YvE ] At 85RIEo] & Ho] F£E &)
7%°olY ¥H RYekES] Aite] 119Eo] &5 F£E&o] 33%d olar
& Z(French, pl1)& H& AiFo] A8 FE& Z4A7]2 Ui gHE &
3t FII7HAE el d7le dges AE@ao Sedegs e 45 £4]
& YEE T 65 PEojiYdE AME B Fa o

19949 9] A4S $-avets AdxuAlotel A 7468m®, T o) Ajolal A 168Hm* S
Fgddte 5 EF 1,003¥m’e $98a 59% oj4e #§Be sdsted AHgst
At olg} T VAL go 2 ALHE Holdh oo we HId e Faie AL
F 2% BF A3, dEFH ey sholv ¥ E(fiberboard; HBSH MDF) &)
FoFol F7HE (0197, pNolete Aol Yen .

3. SARIAFTY ¢2.573

9 #8E F357] At ZEARGAFTY ANFH I HL0NF
kel BAE ATkl 1970-19937te] A AIE AEE o8 AN TEEAF
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B2 HIo Agd Re2 JAr|do] Aol ME FAHL A g3 FAye
2 AAsAd.

v A F3
D SARZAES F A4F 3
B 4-5¢ SARZAEF] FALFYE FUTFITHE £ Aot EHBYAE
o AL 19789 ¢ Adoz dF¢ AaHAOU T AAZ 9 QEa o
Tolue F A Ut
19703 it 3t ERRGAEY A AFL FEIUoH JIYFF Lo
20%TEA Aol JAE Y $EFo] e FEAFAEY At 2y
YA BE53 w9 A, IUFELFY F/12 SARYAE grre 2
el A 285 A Sk 19909 2o = el 90% o]A4e Fulel A Aujsn
ATk = 1970-1993Q7bA] AFe dAHF 2%y Frhstgod, FUERITFL
82%Y Frtstd =W FFY F7H B4 F7He 4w ojiteld HUrh =3
AAFL 1970-1978 7hA = d9F 115% F71ste ARAdold oy a1 o)k
d\FE 27%Y gasta o

R 4-5 ZARGAEY FHNF L INFIFY
99 m’

HE AAA) THZB) FHTEFL(B/A%)

1970 1,097,978 260,949 238
1973 1,958,465 323,402 165
1975 1,863,867 526,438 282
1978 2,621,101 949,246 36.2
1980 1,656,568 726,977 439
1983 1,568,406 1,154,942 73.6

_186_



1985 1,296,029 1,091,802 84.2

1988 1,519,765 1,328,469 87.4
1990  1,455608 1,343,162 92.3
1993 1,739,775 1,587,781 91.3
dze? 20 8.2

F1) 1970-1993 B H 57t &.
;A

EARGAEFD FF8E d&Fe YL GYosh Fokste 2goz Add
T A4 1A FHE ALHAY. ASEH FAXAYG dgAaFrt o
3 2ol YExH.

2% ! Lnye= Bo+t B1Xe + B2D: + e

Ln ye = 13936™" + 031764 "LnX. - 0.61963""D
(16453) (6.33) (-7.45)

R% = 0.7267, DW = 095

2) ¥89 ANF 3

Seddel Fudde dAF L 82 B2y E 4-63 o 19169 FA FA
o] AE71GAA Hz2 FAE AAso FAF AR, T AL FFEA
A gudgdol BxEAet 4AAE T &2 Jedy A= T HeY
4 WEd ¥FEANE FAHLE EAH 4. 53 #BL 1960ddd =
Egdddez A 19708 D FH7kA AA Ml FEFoIAY (AP E,
p8l), 19708 % olF YAAY FHEIOIY Y9 Hed ZE duy, dd
A olf 2 Aul9 FZFHo] Yehvdi .
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£ 4-6 U A%

3] Ay A A A dYd= d3A5HCM
A3 Ak 1916 240,000
4 5 A ] 1936 170,000
A F Tt 1953 130,000
A3 Nk 1959 280,000
TLEA 54k 1969 40,000
ojAAd QA 1972 200,000
TIED FAk 1979 20,000
de4dd Ak 1979 10,000
A55A T4t 1985 90,000

o] A, TUITIF € FUFE B E 4-73 2ok fwe) ANFES
FoAA HEFE AAY 19789E AFo2 st #FAE7] ARG 19708 0
FRAnF S ANF 20-30%2 70-80%E FEHALU HIdAe FWFLst
90%¢°l 23t A& ¥ obvzt 1993 FS o F Auto]FE £dd &
33 e AER BE T FYsD gioh w2y FRAUAYLS do £E344Y
22 AZY 7heAde A Yo, FAddde s dolgld d Reld, o]
ot o] FHL AAFo] FAFMd gleny, LuE FolEn AUth

..188-



® 4-7 §989 A4F, IUWITSH 2 FUF

UE A4FmY) FIFFHm) TS %) FAFEHM) F9%)
1970 1,067,261 233,700 219

1973 1,866,393 297,544 159

1975 1,808621 500,557 27.7

1978 2556980 908,809 355

1980 1574930 667,645 424 23 33
1983 1,490,984 1,075,793 72.2 11 1.0
1985 1,227,213 1,024,151 835 17 15
1988 1,267,275  1,075979 84.9 351 225
1990 1,123625 1,011,179 90.0 735 412
1993 897,903 779,227 86.8 1,153 56.2
dze! - 07 5.4 35.1

d38? 15 185

dz8¥ - 67 - 1.0

1) 1970-1993 dH T F7HE, @ F£U& 1980-1993 AP TFF7}HE.

2) 1970-1978 YH A ZF71 L.
3) 1978-1993 A ZF 71 &.
27, A A, 1994

o2 WWFZHET AUEIZ HA 1070-1993d8) FFL BY AAFL
GHE 07% Z&, FUBIFE 54%2712 Yol AFe A4o Fool Y
Un QAT @A o8 A 23 MgnEol Yoyt 19784E NPL2 Yol

HR 2 oHel: ANF J 115% 37, TUEF

- 189 -
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L

o] Fglo]l Yeldn YUY I olFel= ARF 67%HLE, IHUTEH
LI%z28Ad E3 $£UEFLS 19809 olF dHT 36%Y I3 oy
Aol ARA7 FEF ety gaadd Qe FAE BoFa Ao

Fae gAY AL SYUFE AAdF2 Hsn FHAFAM du] A
h FAH oz Futste 2¥E A9sid.

3

EY i lnye= Bo+ Bixe + B2Dc + e

Ln ye = 14031 + 0.0510""X, - 0.11312" D,
(147.38) (39D (-6.02)

R? = 07518, DW = 0.77

3) Hard Board® 4833

dmRes 1961d %) AtYg d=RE= FAHo] I Axeld. 1 F
1970-1993d 7]E<t Aol a7t dFF 10% old F7/Hd SARLAEF
olt}, 19708 thollE £ % ot 19829 oA &L A Esm At
1993wd0} EolAof &AL Fojynl 251 Yt}

JeRst g SARGAENE 2o g4 AxHn glenz #FAPE
Ag ok7l&A doh WM N2 J1EY o] g ¥ Ao vFHe R
Eojd Ao HoAE o, AFNA F/HEE EUAT FUEABLAF
oA A= vl &S Wt
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¥ 4-8 d=Rz=9o AiF 9 IYFIH
49 m’

dax g FIFF IHTIFE%)

1970 14545 14545 100.0
1973 16624 9,483 57.0
1975 16,358 7,770 4715
1978 18725 13,868 74.1
1980 14069 11,399 81.0
1983 11,647 11,647 100.0
1985 13766 13,766 100.0
1988 20271 20271 100.0
1990 53717 53,717 100.0
1993 138218 125870 91.1
3z’ 103 9.8

Z1) 1970-1993 @H F 371 &
Z8; AHE A, 1994

fopeo AAFE FHsE YL yu FARYHY 2

23 : Lnye= Bo+ Bixe+ B2Dc + e

Ln yt = 89442 + 0.14018""X. - 1.4144°°D
(50.82) (6.23) (-4.48)

RZ = 06642, DW = 1.40
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4) Particle Board9) 853

Seivetol A PBAIY S dHE ¥Y B 4-99 2t #HEFHE=E 19633 o
AEAAN HLoz wEolx 1970 d o] E3Ado] AAHAR, 1980d ] ¥+
RERE 19909 Zo QAT ofid, At Al FTHFo) BAEH AdFol 343
solutth. HE|ZFEE 3L §aIg vt E FFEAC] EXHo drt
Mol FAA oI, ofdat Fiko] HIZ iR FFe] AAH] JtEF At

E 4-9 BE|ERETY WY

B &A= dYdx d 15 HCM

A5 A AA 1963 550
3714 QA 1978 150
4371 AH 1988 230
AR op4t 1992 400
%714 &4t 1992 400

HEESE=9 AAF Y FUFISF S BW E 4-103 #o 27lde 489
F2 A= 198549 7tA] dH T 85% FUMst oy E3F BWNFIEY 2
92 §x7t dgssHo] 1 olF dgF 0% sl7tel ARk E3) 1980
S FREF AR A3 g AAdge]l FASA o] 1993Q9= 1983
d did] 66viY Eold AR F&3] A

JEEREE dF FEE 2 oy FYEF0) 199499 F$ 4018m’2
TN SRt 0|9} o] HE|FHEE EYRYAEF Ygo2% F871 &
o= Aoz B 4 At
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B 4-10 HEE=e JAF R WIS T

U4:  AAEm) FIFFEmY) IUWFIE%)

1970 16,172 12,704 786
1973 75448 16,375 21.7
1975 38,888 18,111 46.6
1978  453% 26,569 58.5
1980 67,569 47933 709
1983 65,775 67,502 102.6
1985 55,050 53,885 97.9
1988 170,857 170,857 100.0
1990 165108 165,103 100.0
1993 435212 414,242 9.2
dzg’ 153 16.4

1) 170-1993 dg #5718
28 A A, 1994.

BEENCe] 858 FAUE 2 ¥ 4-11% 2o UM E o7t
AE FustF4o] 50%E AAY AEE PBE FY/T AR 23 ddol
Aoy, dEo} EUME ety AEAA, A2 o&dx Ut o
gM Ui E gosEs Ayt L AREIHTE, AAAFE, AAZA
U 7lel & 452 29471 sojd AR AA4Ha A4
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H 4-11 HEjFR 9 Zpd, 4549 74

9%
S2vel e 5
2ALsE 50-55 M8 556 M 50
dutzk+ 10 A&A4 286 EUAA 30
AZ1AE 10 AZIAE 141 AFAA  10-15
248, o]3Y, pb.

HE]FRE9 AiF FHL FEHEUFY A SPUSFE AddFE stz
gu) st FARE 2y Askdch
2 : Lnye= Bo+ BilnXe + B2De + e

Ln yt = 9.9081"" + 040955 "x. + 0.08742""D,
(39.12) (3.02) (3.81)

R® = 08226, DW =135

5) FUSH AR $237

ZFUE MABE 1960dY HIolA ALse] 197080 SolMoF AHoz
Aol A AAEFoI Pl dE 19869 S0 AAE Azad
ge 2 e sge) Huan Yo FRY £ Shol YAASHL 1,100CM
obw, At AMe] FAULE e FHe| glon, FAs ofie] Z2 FHol
&by sleh

olf
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# 4-12 U=+ S 3HER

3] A1y 242 dgdx d4

>
olr
JB
O
2

8714 G 1986 200
AEEN ML 1989 230
HEEA ] 1989 180
ATEAD pal 1990 230
FARE oft 1991 270

THE=AFRY ANF, FUTIEF R FUFE 2 E 4-139% 2. 27)q

HEEE w4 A& Ao 1990dd ol F IUFTZFY AFHE F
JYEEE ZA Dotz FUHAALL 19861 d Aol AJZHE o]z 19929 7}HA]
dH T 70% o149 33 718 2Y AR A4Fg ¥ 22y #EE
vy daddggoe] 7tdgi, AMEAY LudYgFo] o 2y of E22 7}
Aol SAUGY &Y A5 158, 59 A5 200y HARG(EF D, P.80).
agdx EFdn FHEL AF¥HAY 2dd A =Fd= F HEAEC) o
ele] @gAe] vd 3 goz® 2YAUt AL ol Ao ¥

rir
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# 4-13 TUELFEY ALY, SWSIF R 9%

4E A4FmY) FFFHm) FIFHEM) FYL(%)

1986 11,158 11,158 41 79
1988 61,362 61,362 56 48
1990 113163 113163 7 46
1991 - 241,944 241944 84 26
1992 305809 305809 44 13
1993 268442 268442 102 28
dze? 575 575 139

2hg; YA, 1994,

FTUENFEY &5 F4E 29 B 4-149 2ok S FUEN
fFrae 7T gz F2 AHEEHR dod, 47l AFE7E, AWFAUG
Aze ARSI A3, dEAME 779 £, 53] JAFAAZ go] AMSHR
ol UM E o]d §x2 AFY A ¢ Fa7 L Hojd ojh

£ 4-14 FTLAEHFR §x4¥ 744

v de

1o e 56 A5 437
471+ 20 AZFAA 4.1

A7 A F 10 AZIAE 68
ARG 15
W A 5
28, °|31Y, p6.
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o FaFEY FAgg N2E Y] 43

%9 2YPo2 EAVZFAFY U A4F¥E FIE 2 ¥ ¥ 3"
g o] 2PN E A SN dHFZF &l 1%TELE YT #3, IY
Heoz A" FUSHFBY A4Fo] dass T ALH H5Y] Qo] E4
BAFAFY £2E FH3}E Uk 2Y & WU

E 4-15 SARVIAF SHAIF FH 1

99 m?
e b1 L= BeElgrEe  FUEHdA9 Al
1998 634,581 108,556 420,061 605,860 1,769,058
2000 560,441 143,685 514,170 593,523 1,811,819
2003 465,152 218,801 694,121 517,694 1,865,768
2005 410,807 289,607 864,718 334,820 1,899,952

o] RYM X o @& BAFo] obd FaFoltd. 1 olfE FARIYAFET
Ag7tA JF @S 28 b e AdFe]l 3738 A2 AMHe=
Agel UF olAr] Wl o] RYgME FoFE 23 o< 2
& 23g UE FH} EANAY dGIALAFEL 44%2 e en, Joge
2 HY® FUSHRFUE gaM 488 AANY AFAYes vy

EY Llnye= Bo+ B1Xe + B2De + e

Ln ye = 12177 + 0.14823""LnX. - 0.10538""D:
(1342) (11.92) (-5.89)

R? = 09491, DW = 1.23
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T 4-16 SABFAESY THANT 23 1

@) m’
Wx LIgs e #HESHE FUEHLH Al
1998 634,581 108,556 420,061 767,612 1,930,810
2000 560,441 143,685 514,170 885,281 2,103,577
2003 465,152 218,801 694,121 1,014,069 2,392,143
2005 410,807 289,607 864,718 1,041,058 2,606,190
YA F7H& -6.0 15.0 10.9 45 44

doz ZTAMAAEL SUAAF] g 2 AE vge 2 B ¥

4-17% Zq, go 2 EABRZAFL FEIHE

THEHFRY 2 1Y

SABZAEl FE olE Aot & F#L 19939 A AN ZARFAF I
a3 Awng Axda glov 2000980 € 1/4 £F28 F3, I olFd &
A% Folg Aoz Awgdy. sd=x=E
SR FAEF] AT A vFL 200590 10%FFe HE Ao By
A, FEYFHEE 19939 26%91A 200699 & 332%2 TAEHFRL 169%
oA L 71N 40%E ol Aoz FAHHO Yoz o] F A Fo] AL
Mt FoAdA BEA/IAEANGE Ay Aoz Ygdr
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B 4-17 SRVIAFY IHAALF ¥ &F 3

29 %
de LIg3 epe HeE s  FASHHFL A
1993 49.1 79 26.1 169 100.0
1998 329 75 21.8 39.8 100.0
2000 26.6 6.8 24.5 42.1 100.0
2003 19.4 9.2 29.0 424 100.0
2005 158 11.1 332 399 100.0

B 4-182 S=EREE AAY AAY FA FARYAFT A ZF Y4EFY
&g & Zeoloh 1991d A Huig &2 du FHoY MA HAz B
JEFRETF 422%2 7 Bol o3 glov, FALE 406%2 HxF{U &
Bl &o] Of Fold Aol Fuelx
199399l = @9 ¥ go] H0%E WA U oy gese AARFIY
9 Yei2 WFso] 20059 $d AN S 20% olHE EolEn #

o2y HEYIHE9 FUEHFB

HErey SE=HFRG e AFo] FE o€ Ao

B 4-18 BABRZAFTY 54 AHE

8 HEIRE=E FYEHHE
MAAA(191) 406 422 172
5 9 (1991) 470 3%.6 174
+ ¥ (1991) 87 804 109
4 & (199 761 12.8 11.1
$-evek(1993) 533 28.3 184
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(2006) 17.7 373 45.0

Z7; =9 AArE FAO, 1993.

2 A $233

AF7hA F3Y EARFRAES BAFE /AR o] PAiko] W HF FaA o
88 33 B,

$Be 3uPBE 7|Fo2 o m® F 300ge] 2853, HEFREY FAE
Aene 239 22 9%9 11%7 2280, 2dd @97t mioluz o) F
Foz @A D= WV = 0757 8k £ St=R=E Nead$Ag Algdan
AR, FHA AHEFol 1%PEo B HIA AEF L FRFEdE AYsAt
A9 HAA £28%S H 4-199 2ok BElFRc=y FUASNFBG e A
AAE ®ol AL SHAVYAMEY AAEIE FAAN 25 ZHRYAE
ANEILE 44%5 A3 E IWT 89% Z7stel 2000dolE 1993 ol )4l
Sl o)2e] HAAI 289 Roz ARE

E 4-19 SABFAITANA S P ARAF 73

49, M/T
dx L2 3 #EEs  FAZHAS Al
1993 269.4 29,376.8 22,1465 51,792.7
1998 190.4 28,354.1 63,328.0 91,8725
2000 168.1 34,706.5 73,035.7 107,910.3
2003 139.5 46,853.2 83,660.7 130,653.4
2005 1232 58,368.5 85,887.3 144,379.0
WH3&(%) -63 59 120 89
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4. YAYPYIXA B39 BAY ¥4

7b. g9 Ay

o 2023kg) €L Yol EEY A4 79 gFo2 Wiy Yo
Zth o] F YFE BZdo YEARZA o4 & JoHIAEE A3ATH
A 2 Y& o AN AXAA EAHE ¢ 2EWE AN 24Y
F g A Az AN A3 de EXDYS €F 85082 AL A}
dAre ol9 ARE uiFAIRAA ALgEHI A o] =¥ AL 7}
FERAIE opr i HAZIZ Yol Ao opmxide JoFes ED
4,0008e] €3t 27t AFeld. AAZIE &2 XN oAl & W oln)
A4S FEFD U] RAAV|E AARE AHEY 5 Ao 2Ed A7) 94
Ferl2 Hed F 439 JAERZ dSoA: ARA dAMT E4sr2
Lide 2

Y7o 2Eg ¥3S TCAR ¥ Z¢ 4593 JAERZ Yol Aok 3
TYL FEo dEEA FE dMZ vEs FPAL A9 dedA ged.
o] 4ETHAE IEI/HA AFE FAse YRA2 o8 £ Ut 4T ofHl
Ae AAE & A7 F8 HAQY HAAAY U952 AHgse 2ol

oj¢} o] ¥ AFE A8 /X Yoz 58 A " o] &Y e A3k
ot 2 23 EE5YAE A3 o) 8Y F o] EFAAYAN eAHE BAEA
g 2% & AL ¥ ok} A2E AP E FEIHY 28E F/ANE 7 UAH
tobrl F49] 9 AN E 7143tA Ao
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aY 4-1 gR9 Ay
d 4(1,000cc=2.3kg)

(A=) (&)

J iz
3 (1,000cc) 3 2H(1,000cc)
(1,088g) (1,212¢)

RA AxEH) (TCA £+ HCIA ) by

| N

Zay TCA: A5 (748cc) - A AE(D2cc) B8] 3
I HCI: (752cc) (248cc)
(Akx 8], 7t Eal) (48 #43)
3}
azx
o}oj i AF A 7]
(gza Ad)

L

ofpjxrt  FHIIE

s A7HE élé%!?hﬂ DRI} R) Al A 2R Zoy
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U IS ARy RAle At R

T AFEHA Y AWt Fe AR S84 BE AAEFF &
o Ao FEFG o SPFL 1A FAHAHRE MUY 2
A3 E 4-20% S ¥ AAYgo) ¢Py, AFIHIA AW FE
HaA AAEgd] e Fed ol fEute A AP @ Y
BAEAZA A7 FS 13- EA 26HE 2 Aol

E 4-20 A dAFYHFA Y NF F34

LA A7l ANYALAF AR F AN F

(AM/T) (M/T) (m%
1994 614 18,420-30,700
1998 678.2 20,346-33,910 12,738-21,230
2000 726.4 21,792-36,320 13,644-22,739
2003 798.8 23,964-39,940 15,004-25,006
2005 847.0 25,410-42,350 15,909-26,515

D) WALAT * 20/23 * U2 * 1.44
A 4ALAFE IAIELDA, p63

o AR A A 7148

D ¥Ry aae 4154

AP HAA) AFTHE 29 4-2 A B AMYH dATEH olAFA
02 YyHojAd. dAFTHL =EFANA olFojAE Aoz YAE AHAsA ¥
T ¥4 Fede Aoy, oAFTHL FTRAA oFolAE A= Eed
YPoz HAAE Adste HFAYolo
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3% 4-2 BAREARA BNT A

AAHH —-> ALY --> A= --> F7MEI > HFARY

| i

Y233 o) a+& 3

YL &3 A

(D) 944, 9 AHsecdes & =539 38 548 Aol "Wa gl
c}.

(2) 33 T35 ¥ 1,000cco] #$3A 2go] Fddrt.

) dAdED o] ¥Ae 94 Esd g 72 FEEdo} It

ojatE &

() TCASS; 35 IAAEL JAAIN7] A Yoz 3% TCAE 59
do} @,

(2) 332 £ TCAE F7Istd 4543 AMEZ Az o9 I
AgE FAstA oL gt

(3 71237 £ed FAES ¥ 3-2¢ & vz Hod HIAA "o
ol dxt ¥ UM L4dkgd] H3AZE AdEd Fnz ¥4 1uy &
Ale 1,115g°)t}.

E 4-21 AR HIAA o] 8@ HHE

e A7)  ¥IH(%)
g 1200 79
NaOH 50% 30 2
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L-R 150 10
Z2E 42 3
XA 15 1
A4 3 18.75 1
Na-Silicate 66 4

4) 3%, weold "ARAD HARAE HAY AVl XA} Bojsioo} &

2) AR AR A S Aot

AR FA L BA7HHE 99 $FEE st g Ao

AR}F AN A

(1) 895, 84183 =5AAAM AFH Mz 5dF v go] 9
7HA e ez Hotth BE AHANAEFH oMM, € AYnEe Bas
o, ¢fZte] QAPHE St

(2) ¢4 £9; #3a4E EDTA. 2Nag A14¥ 3% 2,8009/kgolH,
Y 1,000ccol 2go] FYHEZ 56¥U0] Sojtrt. 2w W YFH
Raiool tu2 YPo] Fess & 1 Wl 28dolt AL 4F
A3 YHEZ Yyoj ez JHEY £FYL 1490 ¥4

(3) AL, AR =& 4§ 4L 7| Y FrHEdug i
718 €9sted =& o2 Yol

o] 23 Al A

(1) TCARS, TCAZL 8oz AAHA R Yxn A%8e] 500gT
19969 13,000991A4 30,0002 #A3 deaAct w2 713 AR
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o@gel Atk TCAE THEo2 AU A48 713 7148
Ags 29 e do

® TCASY A& ZHCHCOOHH d27t2(C)E 9ol #de 24
AYA7NE F2EA7E B2 G2EA7E E07F TCACCLCOOH)7F &
Eo] Adh. 344 W29 sHFe] 800¥/kgolm, °ol8 d&d 7HEId
9 W Ed F40) R floug 20009/kge 2FHEA 4 Aol

olst 37 TCAE TP&22 A3 AsiHE Q2 27t 50Ton
Hojopat FHH oz MY £ Anh 239 FhS Ased G
50Toncl 9] a7t AE7178 HEH Mool drh. {3t 508 o3& +
2387 YA E 1,7008 ol3e] & Asteiol @ # 3-19 &34
1998 ol ¥gel W} FIFFL 100008 ojgelnz RE RS A
&4 dedn f=tx 508 o4 TCAE ¥A8Z &7 #&d U4
o2 A Aol 7HestA do.

@ SAAEF A4 H71EE TCAZ A FRE AF3d o
FZo Aok o] BF SZAEY AZIES FaAE ZHE FA 7
¥ < gl

@ gutHozs FA8H 494 &9 JHAANE 2 ® 3-3% A E
oz A= 4 4AY8 S0 I THE &9 20-30u, =
o 4= 30-50u0 wigth kgo 2 AfHE AL /HAAI} FHo] I HY
& 899 4-8u), 9 HYE §h9 7-13w) Fx HF AoE e
308 TCAS 49 71F0] 05kgol 3000090122 kge 2 AAB B4 ke
F 4600-85009 AEe] G Aol EFos AAY 7§ 1,200-20009
A=d Aol
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E 4-22 TAET 498 849 7H3A

T2 FTH8(A) 4L4E&(Z4B) AU EENC) B/A C/A

24 76,000/T 2,210/kg 3,500/kg 29.1 46.1
g4 120,000/T 2,500/kg 4,000/kg 208 333
W4 800/kg 3,500/kg 5,500/kg 44 6.9
A 250/kg 2,100/kg 3,200/kg 84 128
QA 700/kg 3,600/kg 6,500/kg 51 9.3

g, YAFFEILEA, 96-9.
@ 14 AAE A £ ZId TYE TCAZEAE 2000822 A3
th o] A9 HAA 1440kg e A 30kgol £8H2E HAA lkgd
AAshed TCAZL 4290 289t o] F whe AFe] Y Esioo} 3=

2 JAEY ¥9EL 21¢0] ¥4

(@ W2 ¥ol; 2Y YUES SA%EUE A5AHE ASHER dE
ulgo) Sol7t4 gt Aoz Brh

(3) AZMEY A7k YAHIRA Ade] Yo A/MES 7HE S & 3-49 2o

- 207 -



® 4-23 F8 /A9 713 € FAA 144kgT P2y

e 7t3 HZA Adu(d)

ED.T.A. 2Na 2,8009¥/kg 14

TCA 20009/kg 300
NaOH 5009 /kg 75
2% 3004 /kg 126
2FA 2,4009 /kg 180
£A 8 659 /kg 12
Na-Silicate 600¥9/kg 396

ol AHEF AX WSl AES 1AL AR} 1.44kg? 1109 FEE kg
¥ 7790l €k gutHoz HIAANE L JlE seAEe Havie T
v, Fuje] vl 626 10 157019, wi&dUrtsl dutpeule) v 23103,
EA7tE AavY ¥ T1%oIHEZ L, p.238), A B¢ F4
87t 7tAo] gleug vYavke Aol drf FARE 0% ¥ A o]
H &L 19 1: 1622 & 4 Utk BYaus T7delng xFulE 419, Aue
65¢10] €k AzUsl 1839 Hojujg} Yutdalu S F¥ A$ 258490) O

® 4-24 ¥AAHAA Y A7t 34

7Iet BEAE T+ (%) ¥ A3 A 2A

A B v W&
A &) 7091 6453 7 42
e F-) 11.33 1267 41 22



7 ¥l 1776 22.80 65 36
& 47t 61.94 7768 183 71
ojju] dgkdeiy] 2666 1393 w29

28, 716t A FLS FF28, pp.238-239, 252-253.
3) t& HEA s1dy vin

714 HEoj HAAE AP =X Aol ofye} /& HiaAld At
of Abgstedol @k HEAA Y HFe MAFHANM FRFJILER A=
9&s AT vastd 87t g AAZEE wdstnzr dd. AP AaA 9
7HAL 2589 /kgo 2 8A4FABTE Bty diAZtsE 84%S HAAAY 8
-l A visiE 7HE 997 3, PFRYE ol ¥ JHAed. o
E AFo AR Hrsto AgIe Aomz FEW 87 UL Roq ¥
Y@ 4ertde ga-degrl HEgae sthdoz g

® 4-25 diAsbsE AL A4

A 2HA) 713 ¥l 3
8A4¥EHEA 263 /kg
84 1859 /kg
UMF(a4+d2te)  3329/kg
PF 6079/kg Zelol g oo ALEEHE

ARAZ 9. 49m’
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2 dRHRA Y FaF3H

ZABVFAEY Ade] oy HAA F2FES FAY Y qAstTE o
AP A A ¥ v &S FE 4-263 Y. A3 HAA +8F 10¥M/TF
AP HFAE 11-23%S dAY 5 UA o F4FFA= 4T HZHA
100gol 25g4 ol AHE3tE2 Ho 20%71A A 4 o] Aidd AYLAE
25 A8 g o

EARGAE] Ao FAAE AA 283 FHAPE AgsEn, A
AE @ol AHE3ts REFTR2EY FEEAFR UGS 43 Ao 14X
22 8T AF4EE7 9% ©1F RoE AWEHY YEAU S AR 7 32%H4
A AL dPAHE2 YAFYHHAAY v &S LT Aot

B 4-26 SAVGAIAL 42 ¥ HAAF 34 L ARYIRAY o
AF
@9 M/T

Y @ gegERcs FE=ARE A HAFAHH A v &(%)

1993 269.4 29,376.8 22,1465 51,7927

1998 1904 28,354.1 63,3280 91,8725  12,738-21,230(13.9-23.1)
2000 168.1 34,706.5 73,0357 1079103  13,644-22,739(12.6-21.1)
2003 1395 46,853.2 83,660.7 1306534  15,004-25,006(11.5-19.1)
2005 1232 58,3685 858873 1443790  15909-26,515(11.0-18.4)
d5&(%)-6.0 59 12.0 89 32

5. Ak BAY ¥4
CEER X
AYRANE BE TFY ¥ £71830) o] o8 WY S B Az
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YFE UG FAYL ¥ HAE d¥Hoz AHedse wyPoz AYEE
7t &sted SmAA a9 4-3% o] HAFA #F, T, Ad, HA o2 A
A F AEYY 29T AAdse #ARY L T oA ¥ B4 AL A
gAY + AT E b2t d&F Al Jhsdtd 7IdsEr] fralEd

a¥ 4-3 FAYHY FA=

(pHZHA) (105T)

ATE 7159 4L 71Eso AlrY Q48R AR oy F5Ed EA
7t e, 4N Ed ®ol Hd AF A7E Fol de T FALol A 2MF
Zboll A <ke] gleve & £E9 opnite FEI}A ARARR AHESE F
HE s

U ARQdo2A B4 uwa

g AMEHE FEAGYALS ol SEL F2 ASsn o "EE
A ALgE R ged ASAAY e =5FM FIE 4L Y 59
Wyo 2 A3 AZRA 9dS FAVZ $EL AANAY YEIZY WP
2 Azsgch YEY AN Azl g2} A=y YEdx > &
Az > Y5429 ¢oz2 Foan FHEEFFY, p.159).

ol WOz E YEEL ¥ F8 AEYEY AL YU E 4279
ot 8P L ojfoly ¥ vs zawo o] o dyAe L8ge] W
ou, Ax vt ey goldl §Fo| Eol 2AFALR Eold FFAZA 7}
7t =oh.

o
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¥ 4-27 58 FEY AR YL ¥F

29.%
g3aid ol K& JIER4AE gXESF ¥R
Fi 8.0 70 7.0 6.0 8.0
Z oy 64.0 538 58.4 335 79.1
Z A4t 45 90 124 0.9 1.3
2 H 0.8 2.4 2.3 03 2.4
NNEFALE 25 3.0 53 513 3.8
23R 20.2 248 149 80 5.3

A8; £FF, ¥, p.l145.

Sl FEATRAC ARAN FAsE &L E 4-284K4 BE A
Ay 08-18%AEoltt 1986dolE 187%= HlZAH Ekou I F 19924
0.79%7+A 4397t A 234 Folxln gl $uEeA Abgstan Q)

' BEHOAL
Ataol A AR e H&o] Pol 3 YTt

S Adsn F2 £Ydd & Jed 7tFo] Fof

T 4-28 AlEF FEAQ 9yA 9 v

a9, M/T
A% % FEAGYA H]-&(%)
1986 7,692,835 143,788 1.87
1988 9,788,169 154,030 157
1990 10,446,891 147,693 141
1992 12,005,851 0.79

94,309
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1994 13,575,618 116,756 0.86
1996 15,820,590 140,233 0.89

g, SYZAHE Y, 1997, p.136.

o Zuw AN L aNslsy 23

Yo 100ge FFEk & HAY S £E 0%olde] TEE Teo] 15g
g, 10%9) HAZH 0% HASs GA@h E 4205 FARel o9
Zoy GA7bs3E B glolth 199849 ol F A4rEFE W2t 3,000-6,000M/T
olc}.

E 4-29 FTAYA @ FEAH 9y YWt F F3

dx HAR7]  AHAEYEAF =R F

(BM/T) (M/T) (M/T)
1994 614 18,420-30,700
1998 678.2 20,346-33,910 3,061.9-5,086.5
2000 726.4 21,792-36,320 5,086.5-5,448.0
2003 798.8 23,964-39,940 3,594.6-5,991.0
2005 847.0 25,410-42,350 3,811.5-6,352.5

Zo¥el 1998d AAFAZFL 1996d AL AdC B0t FEAYWA
140,233M/T9] 2.1%-4.3% B3t HAG 7177 AAY ¢ Lvjde A
7 918 Aoz B, dutdez HEY AgsHAE g FEA4 @9
AEE 2% dAY + e AXE He Ao BIY oy, AAEIAE
2-4%(5F &9, p159)2ta ¥z Yeme AlgAdtFol soid FAf FEAR
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9] FFFE AAAETAYA UE Aoz PG,

gt zaue) 714 3 |

dA B oF 85082 4US I e FENARY/AAQ 2ue oA #F
ol 17-28% AEolu], @¥idel g wet sAd ot k. d71M A
Zo e 9wy o] 90% olFelnz 4-5ul9) stFo2 ¥ A%Ao) e
U 3uo] sigaE EY 250082 Atk 1$=000902 Adsa B 225
vtgdo] slo] E 4-303 z& Wujefe] FAWTh 2000d01E W 704 Lol A
12099 4ol WPY 4 k. o]= E 8002SAA 1,300%6] S JohX A}
7t vebg & Uth

E 4-30 =9 Auw A Aoy 33

uE 2 YA Hof o
(M/T) (94)
1998 3,051-5,087 68.6-1145
2000 3,269-5,448 73.6-1235
2003 3,595-5,991 80.9-134.8
2005 3,812-6,353 85.8-142.9

of GHETRY AL BY

Y9 AFEL7IeMNE2 717 oldE B & 25l YL HL4d:
g elA 7t5y e ol ojgd dde FxES QAN NEY B opE
ol At AME B ¥ &o] Edh. wElA of y]go] MEHA =53
A AMHe 2 ALY JHsAol &

49 100078 =5c =539 395 /HaA o9 Rdz zave 4
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48 7 e F8E A 2o AAddn sz dA 1,007 °oldE
EXE T e AEE ZE E5FS 2042 =25F9 F1/30] o7l HEH
, ATHoE FXHO . WA old =ZFAA FTAYA o zaYE
Aistes AL MR HAH.

ol &9 FAHE AU Exl dY 1L,00FE =580 sHAHA F2
o 3,000cc® o] FEHx, dt 300¢ JHEGA dATHT 15589 2
ol At HoA AP EF 7170 26HHolE2 WAt 35949 Flo
LR 1e

F7HH £ v go2E 29499 AU LEHE HEo2 S dE& 10%9
o|AHEE FHEIdol ¥ BF 2WTYY ojAEHe] WAEZ, o] AHE 10d
AYges HFZAE A 2AULY oML eAEY. o] ANEE A
371 A% FABFHZE A3 o 3MnHo] L85y, e X9 YA}
olgd Aoz FAHAY 39& ngstoo stz AAH S6HUA dwtag
¥] 53T A-E Fetd A 8L 2999 4o] Hoj vid 169U oo ¥4 Y
F Jg Aoz E

2

# 4-31 FFEIY AT

d9 das vl 2

o FIF 345€ 1035€ "3 3¥ccd] HHFZE, 13-cc=1.15kg
Zzay AFE  052€ 155€  19& 300¢ 7t 71&E
Z9Y A 11734 3594

A gz 24 AAdY 2994, 10d B9

Al ] o]z} 24t 10%9] °l&AE 73

A k-Righ 3xd

23 A2 3t AJs, Fx8, 94 §
AA¥(3Y) 561 Y 1209 A*12¥*3U*1.3(B 2 X3)
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SRS 5387y 2|9 50%
dztol & 16919

vl ZEE ¥4

ojde ANL dY HFE EFd}e =5F0] ¥FE Y3 AL HY¢
1, E5Fol A9 f13) FHHE AL V1T Yo, 2dve 3L H
A7H) B9 225wt 02 wsteh waltA ofd shgel Aol AW AF$ ol
9234 €t -?'%EC}EA@QI%?’VS ofstolj A} A F¢ o] FE disA
T WEol Aed 87329 AAv &9 HAWAA ANt 28-S AEsqok
Lid=

A, Y7ol =€ v g0l B2 F Ak =FF0] ofd & FAU 9
g 3% A AZIER $AsHbads)Y o] A (goods)7t sol Hehe 7t
Zol YHE £ Ao 9d& xWo] YRY A$ HYrtzol EF 100%Y F kg
Z B ool € Fe AL oS wAY § Utk WA 49 Yol MR
9 8= FE(20Tkg)Z 4,800-50008] 7}F0] P oz A ¥
Ao Ag8o] 7HedtA B BF At sof 71Fo] Y4 E sl A

E&3e] obd RN . FFE FEY BS A4 A gl B2 e HA
A9 7hAol AL Mol ¥ o] AY FHL YA $9HA RY
Aolth ARl =EHYEYE FFE F A B9 Ao B BAE A
el e s ojof e,

4, 299 stFe] £F 135%4Y o3z HFY AP E ol&e WA
ger 2y F£YtE JEez 9 £33 a8Ed Mg APFAEY
AAREZY FIWFEFA wet 7o) 283 & Ak VA fBEol A8Y
BN AR sts FEASYAL v & T u3Y o o] AYPAL o B ¢
At

AA, dd L0078 =589 7HFdAoH 1,005 o4l A5 gl
< B 2074 F 49 L,000F o4E AHdn Ae E5FL 19944 7 E
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o2 g/ BERsAY. JlLEs 800F o3& =& YAom2 o]o] uy
g 7 Aoy, UnA gllde E5F] soluA &g A$ olYo] wANA @
< 5 4.

Gty E5Fo] B =AM E FabYd o zdy AL AHE F4E
o A ABEstn, HATE S0k Ao} @ =E5Po] HL 5L Y&
7t &ast ENtg F e AxY AHE #HFA s & 2502 ke
dof & Aold, £ATFE EFA o] AME A} E v LS 4 =E5FAA 4
2% + AL Holn

YA, =¥ A4S Y& 308 2 ngsodol sty dA SZE Hed
BAHE 192 FAY A3 H71Eo] A9 LA @geng o Ady A
HE 29 5 9. 43 ¢ 83571 AYLe 290l o] oA AduE AL
a2 sttt

vl o e Fdo] syt @ BE YFUUIEo] wdso AFFFo] &
ojd ¥ ozt :rj YYFo] Eo] ¥AY 1718 TEY + Ut

A 44 FIPAuL >3
1.4 &

420012 BY AAYN5AL 27st ePEA] HAY AA%A Q
Adoz wWaHo 2o o]g2Ho YA @A © AHES e, o)A Yo
S RS dodol vt AsAAE PN BE ARolsHe] AP
2 2y 2394¢ B, Be B2 A As%d $38 uEshe 3ol
o},

1996 % WA Seluetl AW AFFVAYNLE TOHL0IN, AHEY
& UY LI5BRET. 2005474A 23649 HEFTHANANEL A 1891
FES o AAE ool olst ol ssAeE wgo] Bol == do|n], ¥
¥ 7bsdol we oluxst £a9E Bol A= Ardolnt,

Jp rU
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B71ES A48 FS 7P 8 FHL 7129 ez HriES ANy A

EE ¥4 Y F Aded AR o] B5 FHY YL WAGPen
e FHLAUELE A ojgeoz AUHO Yo BxgoZ AFI}E
Aol 7H3dA dd.

FaAgAN g FHLS AHPA FHPez2 U 3 Adsddh. AP
< FAFAANLE JA}YAR /PSR ol Ao st vk A 7
7H3n g |3t Eu 8-S ¥ Aoz ASIFAYG = PP RE HIEA
el A AR 3¢ S vgo2 AMHAL

¥

2. AAMu)9 33

7h A4

=AM A= AFE AYde B4 dAHE FAGAANLE RFE
H =& ¥8s ¢ 5 flens BF w4 A&y Y& 39 A5F
AR A A-FEALY, FUAHT AYANE F& AHRUTY o]
A @ olfre AFAAR S FHsted = v Lo HEy HA, My, s5
A2} 7R 44 T we A Ao)r] o dFR(FDY £LTFR(F
TEA]), SAE(FAAF) F& FTEsA nBEy] ANt YL FusF
U SAsHsRg 68 Aed] Y€ Edolmg HYg B v go] 289 Ao
U olg 47] Y= olg ARE o4 FHH MIZ AL

R R e R e e B
TAE FEAFFEAGAL g v 8-S FHA 1A F 4-329 g A
A(1995-1998) A4F<Q] FTLvFMAANE 24 YL B Y FEY ASE
A2st7] A Adu 4L 80,600 A (4HEA)FE 12890024 (P70l A8
o ¥ 99 3T A He A& ¢ 5 A
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# 4-32 FAE FTIAFTLAYANLA 4¥ v & 34

3 4¥F 27 IR Al

A& FHHE/Y) 10 98 73 38 219
FAu( ) 110 790 638 490 2,029
HTE (YR Y/HE) 1,100 806 874 1,289 926

25 1996873 WA, p.203

. w32A] AsFEANLY B¢

AR F3YAY AFFEAANLY FUdsE dHH LS 4MEA ¥ 4-33
3} o] 375002 (A ok2)FEH 24 4(FF 7B o7 7AR] WFe Fof
o 2, B 86A4YUUc R FEAFEAdE v §o] HA == Aes
235 4=

® 4-33 ¥R AFTFIEH AL g% v FF

A AFME  FHolE SxFH g ESF

ANAEFHHE/Y) 4.8 0.05 16 175 14
FAI U (=) 4145 110 600 1,892 1,543
FF(YTY/RE) 864 2,200 375 1,081 1,102

28, 199637 WA, p.205

2 FadsAAEY F¥
A FA o] o AAuE FHH 2 E 4-34s Aok Y HET
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283 Aol A 203 ¥R == Aeg Yehy g9 Fooly FFdAnc b g
o] o] =& Ao 2 yeigth AEHEE o9 5P A go] oy AL
olEojAde] ¥ RUAX U= HAoE HAALG,

¥ 4-34 FvsA A g ¥ g 24

A 199%57H4 1996 1997

AR FHHE/Y) 1379 672 179 528
FAGEI(H ) 3504 1,532 425 1,647
BT A/HE) 25410 22,798 23,743 29,299

28; 1996873 WA, p.208

o, Adue] 233 o3

ojde] AAdujojA] B= uieh o] ujge) FAHL FHro) A, AP, A
el #2 2 A4 w2} @AY 25849 Au g FAARTY S
Hedtes Ay g RAojuz 19779 FAAFA Y& 4Y AEDR 300
A ooz BE Rl BHIHTR AAAY. 7N E dAsAgulgol 3
v SAdsAgE g2 sHYs.

THFAANLE 7HEs7] A E THEED A &g AddaME ofd
Agegnlgo] Eo7iReyY AFdHa e dsE AIFIHE HujAg y7d
39l 60d oz Mol AAPor ZHIAY B¢ HEDZ 54He] "ok FAYo
2 8 3¢ vgol UF BA #Hrldoe dye] oy dt v &g FA57]
AaMe FAYEE AL 4 ol U whEb daAl du)ge obdzule
ol Mg ¥ vebd Fojr,
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2. 29vl9 3

TAHYAANLE TI3 FAHED LS AANY] A
ot ¥ && W], Fu], AWM, YA, 7jgtz FEE E 4-35=

1988 9] dA\vjs}t AEu| & & ot}

& ugol soizt

Ayl w2l 8 Fo HES Hested =& vl 1,500 A(F A )T
B 127002¢U (S A)7tA] zlelzh An, AEHo|Ax Hgstool dH=2
Al dAju|g v &2 BT AH|= A9 287%0l22 3T HE

< At o 86949 AUt 48 AoZ JFdy.

B 4-35 A#yd dav % Aeu d3(1988)

e B R
A 223 &t JYEH FHH IF ZIEHA=E)

el 2 F(HE/Y) 5783 125 6% 198 4658 105 1

32| A A d =) v 6,931 178 2,520 954 2680 593 6

dzrA 2y 1,989 68 887 244 695 94 1
L 5655 26 187 84 237 20
o5 648 7 307 67 230 39
QM| 414 23 238 54 8% 13
e R B 257 7 100 26 113 10
7] & 115 5 5 13 30 12
e/ M| ()34 54 127 123 15 90

2 7; ‘883Ul S A A ZAE H H 1A, 1989, B3 H.
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3. 334 TAYAu L9 A

dd HEE AYsted =& v gz FoH AHY AN wjd Adu Y
Z7HdAn 2 Fagel % ulg 5943 AA Hsed == 29 86 ¥
g AdEgch 4Y HEL U7 365HEo|ERE W HET 2,500%HH0) 229
th o] ¢ FASE FH YA g8 FYL ® 4-36% 2oy, 19983 ¥H
ZF 5949 oo BRPANGAGAAS e Aoz Ydn.

® 4-36 FRE FTALANE; FAFAAAL 34

de SR (M/T) 8748 Au80yrH)

1994 18,420-30,700

1998 20,346-33,910 508.7-847.8
2000 21,792-36,320 544.8-908.0
2003 23,964-39,940 599.1-998.5
2005 25,410-42,350 635.3-1,058.8

add o] B £A% YU digor & AHolmg MEdA AIFH AA
2 JY 1EL HEgstcd B 580 Uadud AMZE A2 Holxr W 30
q Q9 o]de] HA¥Y FhFAol ATE AL dEFY F U

4. A7 AYYAAA Ag3HAS B¢ TA LA &

AZ1EE AYste g WHeR H7E AdAddA Agstes wiol Yo

AHHFE FARY FdEHo2 Ase dsTHAAAAE 19959 2T EA)
2670 JdA7E A =5 ¥Ao A Loz HIE AAUA =S A o}
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gt oYL AFH ooz &P olgez AuEd. dJE dAE
A S AAHGER2 wo} HFAY a2 Pol wPsrlE dd. 19969
A QA By ExE FASM: Aoz dged Aedye €F 7¢dold, A
A AR FAY FF £ HYE D EF 4ol n @

o] 7tAL HIIE A7 A FsHn wiPBo] FH YoANR ASS
a2 2 de2 FHFA ¥ Aoz WA d JHHFTAA o8 A
2 FFoxE E 4-377% o] LAY FF Ne &L n2sA gevda =
2 A 8 AdA 17999, A B¢ d 149 UA 30 79 ¥ g0
&850 EFFAME o] ¥EE AFY F A= A2 YEHEH.

® 4-37 FAd FALAE; drEFAJAANA A

dE  SAEE (M/T) 833A (A Y) 873828 (HA; )

1994 18,420-30,700
1998 20,346-33,910 813.8-1,356.4 1,424.2-2,373.7

2000 21,792-36,320 871.7-1,452.8 1,525.4-2,542.4
2003 23,964-39,940 947.8-1,597.6 1,677.5-2,795.8
2005 25,410-42,350 1,016.4-1,694.0 1,778.7-2,964.5

EAE oY AN &S Mddan j=gdx YA A gede A
o Ad. & Ao dsAMgRYPez d=r qrH Yo Hee ARG B
of obd AS HF2A FA7IEd HAY BY Eoly, JAM2A FRAATT A
gt w7 Zolth. nA 2N AYY FrAE widE sHA=HY @A
o] BZ vidFE BAEAY BN Fo] dE&Han otk A FHZAE HE
e 7HE F& WL ol olfste AY Aolnh

B8 F2 3 o] My ZA S 10-40%S H71Eo] gAHEE o] FF
2 99 o)A Aztsteol ¥ Zojn a¥Y s=dx A9 o] MY 7
S HBAHE HIES AL WHAUES F5o 2Ade v B vAe
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gFe ul$ B Aol
A54d 4 &

1. 7t5¥ 99 TH34 SARXGAFT 5789 FHdA

ZFatol A HAHE FHEAE d¥ust P2 FANZA 71932,
Yozt BEARGAESE d=tdN BAsdE XEFLUI= EAE AZE + 3
t A AMege BRARIY SHoY EARYATY TABYHAE FY
AZickE HelA vfje FY dojg.

E dAFE old EHE 2AE7] sty wEN AHHAY sa9 o9
e 7H5Y4ITI IS F3Y Aotk @7€ e 9 2o

A, 2005E74A A9 FUHFFE ABNAY ARFAHAZE 59% =7
RojxE G 47%2 F3HH, QAR = 71 dGd 9 &0l 30%2 4
29, gty Q47)M A d4FE & F 2%UE, A o 2574 E0)
g Aoje, FHE FL o9 ANAEQ 2u-3¢EC] B Aol

A, A SHBFAEY F8E= F/EY &4 AFA we ZFSET 2
A Aojch. EABFAF AAMALZE 200697HA GHT 44% BFY Ae=
FAY Fgue Y 6%FE LY Aoy, F=rE9d AEIHEE 10%°]
4, FUEAFEE S%AE 4BE Aoz F3EH

A, 2 A% vt SARGAEY BNe AHIHES FUELFY
Aoz Agd Held, o] F F5o] AN FARFAFAN AA e H]&0
Ao} 43% TEAA 2000 70%0140] 8 ZHolnt. BA 7L ol F FF
0%°]4-& A AUt

WA, SARGAE o] oy HAA] F& BT 89% T/HE Aoz
FAE ol ZADGAEF F7HE 44%) ¥8 & FEAQU 2 o)fE FA
BgAEo] FRFAHAM FUARAFRLE viFed 1 9d] Aok

3
&
o}



2. AN FA ) B3 BAFA

E5IAAN B} dEH H7EQ A 0|8 FHE HAAY E o}
Yt FA71we) 84 e YEME F2F ZAlold. d9e YAEYs o ¥Ry
72 UFn 7 ARAMAY qFEog olfstn, €L HgAY 2y
ZPHNAZ o] 88 A9 FaAYRG N2 AEQ Mol o|F AHAE 7]
g £ Ak & A7 o A3F AFAY Mdd @ AAYL 2HE A
ojlct. A7 € HAE: v 24,

A, AR A RA S 712 L 258U/kgo 2 FAHUG. d7ldle Ay, x
Fu], Zy] 2 duvje} dvigelnrt g Fdoltt o] /1AL 24 EHEY
A9 7HAY 263U/kgyt g4 el HaAe s1HQ 3329U/ke B B3, a2
2 ol AFHEY Foug Ao JeHL o

4, $edete] HAA 8+ 19939 @A SYM/TL R oid 89%4 F713t
3 glol 20009l 10TM/TE 238 slojch. FAFAFHEAE 20004
1.3-232M/TE A4 F 20& Roj=2 12-21%E dAY 4 Adth o= 7%
dAF 6%t dow, YANULITIFY QF7HE FHAE 32%0lng FF
He d4g4 A= 2F 48" F

3. AW B

orlxAte] &% F40] BAYA ol AN YA A F3
Yol &l zZuue Adsts Aol FYA=2 ol ARE 2%Ed gLy g
9.

A, AR B2 9 o 15-0998 FAEYBEAS Gehde, 29
Woge B¢ AAEFS AAEIE W o HdUes YUY E 6879
n§F/HETHIL Qlow, 2o, ouleite) SUG AR} G,

4, £5%9 Aol GlAE ERE Yo A AN == 8P
ez 74z A% A9y Z2EIE gou AYAH W YAsEm
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ARk M g IR
AR, AdFH ] v ARZE ESFAN 2T FE AP 29Y 7
F 7 o 14999 F£o] YAPY Ao dFHY.

4. P ARH

BARA£L Neldol B B 250008 FEH 7000087H4 g =
Uebdo of We) FARANEE £902 AMHY G 53864 302 Yol
olgth of $YE HAAE Fou FANE AHAYAT AL Yo F A
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