SS=50ol 10-1795949

O (19) PINZE3H(KR) (45) FzAA 20173129012

(11) 35¥E  10-1795949

= =] 3L
(12) 55533 R (Bl) (24) 2EQR 20179119802

(51) TAEsEF(Int. Cl.) (73) E31HA

C08B 1/00 (2006.01) A23L 1/308 (2006.01) AU g aitstyg e

C08B 37/00 (2006.01) AGE AFA AFRR 501 (FHFE)
(52) (PCES 2 (72) L=t

CO08B 1/00 (2013.01) A A

A_23L 33/21 (2016.08) ANGE AFA AWz 31, 103% 4025 (
(21) Z9¥s 10~-2016-0089840 N AB oAl = olue)
(22) =44# 2016307€15¢ 2]

AAE L2 2016307915 AT E AFAA] 217 15-9, 7HE 40335 (3=
(56) M3q7|e=zAHEA 5, o]l

US5705216 A (74) dggd

(HAo] A=) EsHA e
AR A 4 0 F 4 3 AR S E
(54) o] B3 ERDAEE o] &% 2o|AH AxWY
(57) 8 °oF
Homo 2AAZE o] &3 Aol df AxdHel B3 Aogx, 4] HoldfE ZEAE Hol T 2
oazkg] 3EEI FJEFAS FA Ao AF FuEE AolAdf AlE HlE 2olife Bz B
Al FEEHHY 0i1 F48ES S7MA AU TAME 53 viads 52 JdFgs & 5 de aF4E A
Easa=
o ¥ & - =3
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371 AseAlE, 37 e S R sdstaart Ad el 8 WA 12 $F% w0 AFE Aste F3
A G glow, oo AdHE A& ofyth
EF e 7] Azl met Axd s 5A0R s, BEARE o83 AHoldfE Avd

N8 2U5(Pinus densiflora)E AH&3FS
AaL, A7) ABEE 7Y Bk A2 24

= - Z_‘l
dom BAXNEE 60T d2Ax7|oA 4847 Ax 3 94
=

2 cm X 3 cm

= =
Bk FRael FH A F AL
3

MELE:
Z A2l 50 L WkH-g-ZF(reaction vessel)7} A&d A5l ZWE JFE(pilot plant scale) 79 F4] A]lx
oA Fefsilon AT A YR AXRgH, wSAMS sty UMK 2o dAste S5t

ik,

Z A g 5@%—%1gmﬁ(ﬂmwﬁ FZ7] g oR 18 (Ro 3.68), 3%(Ro 4.16), 7% (Ro 4.53), ¥ 13%&
(Ro 4.79) &< 247 AElskqa, F4A8d AlEs 60C 20270l A 48413 A=A 7T

HEES T8t gdd¥sz Ued ¢ e GAAF(olst 'severity factor', log Ro)¥ 37| F3H 12
ERd 4 QL.
[ 1]

Ro = [ exp[(Tr—Tb)/14.75dt

A71 Ro, t, Tr, Tb, % 14.75% Z}Z wb$ A=2x3, WHSAIZF, BFE 2% (Retention temperature, T),
100Cel A 71 A== (base Temperature at 100C), @ Ao|x F2= Jebd AHolt}.

3171 ¥ 12 AAAZ(Air-dry) 2 X (Vater impregnation)® AU Heo] ZHx7 27AS Vel Ao},

#£ 1
Sample Temperature Condition Reaction Severity factor(log Ro)
number (C) time
(min)
1 225 Air=dry 1 3.68
2 225 Air-dry 3 4.16
3 225 Air-dry 7 4.53
4 225 Air-dry 13 4.79
5 225 Water impregnation 1 3.68
6 225 Water impregnation 4.16
7 225 Water impregnation 7 4.53
8 225 Water impregnation 13 4.79

G A E MG ojFste] Aafel Mo w Felsiglal, 7] Ak pll 7o) 2 wizbA] 24t w5 10 St
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FH5RE ARt HoldfE Axsc
AP 1> EE L A S| g =

1 Severity value 298] Ao e ZqXa] 21 &5

T 38 s, 3AYE 2% A4 A8 Az AHY BEAE g st 87MH] 2oz HAHE
Severity factor(log Ro)ZZl uwhe} A ed AvF 3o §ob4 #W3ls el Q).

A-severity factor 3.68, A-severity factor 4.16, A-severity factor 4.53, % A-severity factor 4.79% A&
U HE 71 ER 7Y et A AN F, S 2E(225T) oA AIZHS 1R, 3%, 7TE, 2 13%o

gelstel ZaAelsiolnh,

3k W-severity factor 3.68, W-severity factor 4.16, W-severity factor 4.53, % W-severity factor 4.79

=
= AU S 1Y T SRl 33 5, sde 2%(225T) A ARRE 1%, 3%, TR, B 13%oR

EEES RS

AUS HE 138 ol (severity factor 5014 ZH e 39S w, <
U Holl Hetet ] A severity factor 3.5 ~ 5.0 HYIS &
T 3 severity factor gho] S7t&E 24 e A2 A4S dEloy, dx ®

o2 YEhA] 2ttt

CIE Lrasb=M3F = L+, ax, bx2 FAHH, 7 FF20 Aapaowx de] of&¥a 3l
E red®} greend HE, bx:= yellow®} bluedl XJE%— L}E}lﬁ% AAAZZA, BEE YeERNE Lxo] X7}
1009 7}7F9-1 white(EE 8-S whAbsE A, o] 4 of 7I74$% black(®EE s FFste M)& e
Wi, red9t green® HEZ YelUE axo] X7} +§—‘T—°]% red, -Zo|™ green, yellow$} b

Wi bxe] 4227} +&0]H yellow, -Zo]d blueE UERL,

Ir Fn

MRS 72 AlgE ARlon ZAS & EFF T A (Elrepho spectrophotometer, L&W, sweden)= 0] 3o
L#, a*, bx @ AE#Zk (CIE L#asb* system) o2 B3}, A Eo HFFHS HMZ U2 X0 53
AR o™ AE«S] AP 517] EHa] 24 9fste] AlAkelgltt.

AB=[(AL®)+(Aan)+(ab0) ]

¥ 2+ Severity factor(log Ro)ZZol| we}l ZHAEE AuF o AAHEsE el

AAAZxH 2T HE A-severity factor 3.68, A-severity factor 4.16, A-severity factor 4.53, & A-
severity factor 4.799] 7o =x Z+zt AEstS wl, L#gk> 22 51.1, 47.5, 44.7, 2 38.3, a*gks 47
8.6, 10.1, 10.6, % 11.1, b*zk> 747} 20.0, 22.9, 21.7, 2 20.8& YeERAAL, %éﬂﬂﬂfﬁ] 1 B AU
H(L#: 77.7, ax: 6.1, bx: 26.8)°l W3] Lxgk-> ZA #Ase FXE YEIH oY, axghd T8 FAE Y
Ebstar, bxgke & AES UERNA Fsiot.

FAAE AU HE W-severity factor 3.68, W-severity factor 4.16, W-severity factor 4.53, 2 V-
severity factor 4.79¢] xxow Z47 AHE|atls w, L=gk2 242 61.6, 53.7, 51.4, B 42.4, a=gk> 247
6.5, 8.5, 8.9, 2 9.9, bxgk> 27 19.5, 21.8, 21.6, ¥ 20.4& JERAI, FfAP HA ke vy A
o] L#: 77.7, a*: 6.1, bx: 26.8 Ztoll W3} L+gt2 A #hste FAE Ueld oy, axghd S7lsts 35
UEFR I, beghe dA T IS UERNA Zsiot.

AR (L, ar, b A AFE Az Ao, MRS el ABE AAARE A4F P A
severity factor 3.68, A-severity factor 4.16, A-severity factor 4.53, 2 A-severity factor 4.79¢] FHA
o=z 747} A7 etgs wj, Z+zF 28.8, 32.0, 35.0, @ 41.4, F=HAAH AUF HE W-severity factor 3.68,
W-severity factor 4.16, W-severity factor 4.53, ™ W-severity factor 4.79¢ ZHdo=w Z}z} A3
wj, 7t7} 18.8, 25.9, 28.2, ¥ 37.39.2 severity factor”7} S7FE5F AxF W7t A JERY A

EE, %28 FESY, AN A AF A9 Az £t FAA6] B2 Wt $etomt vehlA ¢
AT, Mgt FAA F, FAANRS Wut A9dE F, EAA2 R4S o Afussr 2
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thebgteh
dutdor Ao wE Ao ¥ste FEE gad Sol V|t deA JJow, H & A s
9e Mut Ax F EAe S90S 0 2 Pl FHE FEE dade] 9T 2 WS % 5 9
o}
x 2
Severity factor(log Ro) Lx* ax b AE*
Pine (Raw material) 77.7 £ 0.9 a 6.1 + 0.5 f 26.8 £ 0.6 a
A-severity factor 3.68 51.1 £ 0.5 d 8.6 £ 0.1 de 20.0 £ 0.1 ef 28.8 e
A-severity factor 4.16 47.5 £ 0.3 e 10.1 £ 0.2 ¢ 22.9 £ 0.2 b 32.0.d
A-severity factor 4.53 44.7 £ 0.3 f 10.6 £ 0.1 b 21.7 £ 0.3 ¢ 35.0 ¢
A-severity factor 4.79 38.3 £ 0.6 h 11.1 £ 0.2 a 20.8 £ 0.5d 41.4 a
W-severity factor 3.68 61.6 £ 0.7 b 6.5 £ 0.2 f 19.5 £ 0.3 f 18.8 h
W-severity factor 4.16 53.7 £ 0.6 ¢ 8.5 + 0.0 e 21.8 £ 0.4 ¢ 25.9 ¢
W-severity factor 4.53 51.4 +£ 0.2 d 8.9 £ 0.1d 21.6 £ 0.3 ¢ 28.2 f
W-severity factor 4.79 42.4 £ 0.1 g 9.9 + 0.1 ¢ 20.4 + 0.3 de 37.3 b

<A 2> Severity value 2@ o] W} steam explosionxZd QY82 382 EAHI)

\d

%L%k =%

A

H

=5
A% oA (Thimble filter)o] A|&E 2 ~ 5 g& Y F 2HE ££E3 FE7](Soxhlet extractor)ol 4Fshar
Holx Z#2~F(boiling flask)el] 190 TFX ojg A& alcohol ,DAEJUNG CHEMICALS & METALS
Y% ¥ AT 6 ~ 10 siphon cycled] HEZ 24A g/l FFE3itk. FEE] AAE AL

Co., Ltd)S ¥

T FEE I 54, gesE 3 54 3 gad 3 SA4S AT B4 ARR ARl FEs T
(TF%) > 3t7] 8230l olste] Al4Fsoitt.

[s=<k4) 3]

FEE (FF0) = {(ARY FA - FF F BAREAD/AIRS FAF < 100

= 45 F=xsPH, Severity factor(log Ro)Z7dl wel ZHAZE AUF FHo FEFE I wHaE

AAAZ T A-severity factor 3.68%7A0 2 AHgHE A2UF Heo =HE =L 19.9 ,
severity factor 4.1627 22 A#¥ AUF o FE2E IdFS 26.7 T80, AAHAZ F A-severity factor
4532402 AYHE A2UF H FEE S 30.6 T, AAHAFE F A-severity factor 4.79F A2 A

gE AU Ho 25 IS 26.6 =HDE severity factor 4.53 A ZANAE FE2E o] Frlste
A4S Yeplloy, severity factor 4.799] HzAoAE A AdS YA

FHA F W-severity factor 3.68%A°o = AHIH AUF FH FE2E FHS 13.0 TH0, FHA F W-
severity factor 4.1627A0 % AH&d AUE H &5 =S 15.8 3%, 53X F W-severity factor
4532702 Ad 2UF Ho FEE FFL 19.3 FH%, $HA F W-severity factor 4.79% 702 A g
H AT e FEFE I 25.4 TR severity factor Fo] T/IAFEH FEE PRkl Tt AES

LHEF 2T

XPOEZLZL % severity factor 3.68 ~ severity factor 4.79% 7122 Z A9 AUHF FHo F&HE IFe 20

2 lo

~ 30.6 %% HYE Y, 31X & severity factor 3.68 ~ severity factor 4. 79Z oz ZAAZR
24U He FEF %‘ag 13.0 ~ 25 %% BH=, ZAAYA 2UF Jo & B EH7 FE2E
IS HAE Aoz EAHAT.

AAANE 2 g& AAste] =7 e Y 600 + 25Te A7 ZoA 2447 ot A3 &3t AA & ks
ZANGT. FRGFH(FTHD) 2 3] 4] 49 23t ALbssiT
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AAAZ ZF A-severity factor 3.68%7Co® AFH AuUF H 3I&E d=Fe 1.
severity factor 4.16&7A° = Ay Uy Hol 38 k2 1.1 3%, AAH1FE F A-severity factor
4.5327002 AYd 2uF Fo 3E 2L 0.8 TF%, AAHAE F A-severity factor 4.79F2A 0= AT H
AUS Ao 38 e 0.5 SRR severity factor go] F7/FEFE 3 E IS 7HAEE AES Yo
U, RAHAF F A-severity factor 4.79F210 02 AHYw HvH ol 37 sl ANE EAH 0w {23 Ak

< HERHA

FHA F W-severity factor 3.68FAC 2 AHHH AUF Ho 3& THFL 1.2 T, FHA & W-severity
factor 4.16270 2 AHgH A2UF Heo FHE FFS 1.2 FH%, FHA 3 W-severity factor 4.53F710 2
AglE 2uF Ho 3 I 1.0 T%8%, THA F W-severity factor 4.79F7AC 2 HH AT Fe| 3
B e 0.7 YR severity factor Ztol Z7FESFE 2 WEE YelA &Egkor), FHA T W-severity
factor 4.79x%7102 HE® ALy Ho & FFAARE FAH R fFofg S e

0.7 ~ 1.2 %] W2 FAAHYA 2T He| 7 BidS I8 &
U, severity factor 4.790]4¢] Z7o A= 38 ek Q3¢S nHS & 5 9},

0.2 ~ 20 =%% ) 100 mgS CHN analyzer (CE Instruments, EA1110, UK)<
ARSS] A A4S s, oA = SE%E sHr] §78H] 59 oJste] AlLbskdtt.

il

= 65 #=xsH, Severity factor(log Ro)Z7dl wel ZHAZd AuF o old 5 w3}

AAAZ F A-severity factor 3.68Z 7oz AHgE AUF Heo whild ke 1,

severity factor 4.1627102 Az H AuvF o chwld safFe 1,

4.53xA07 AEE AU He dwA sk 1.0 3%, AAHAF F A-severity factor
ul

4.7927A072 Az
H AUF Ho wud skeke 0.6 FH%E severity factor ko] E7teaE whuld sleke 7hAislE ATgS
el ot} RAAZR T A-severity factor 4.7927 02 Ho® AUF o wMd dtedoanl EAHo g

fole A vehiglth,

FAA Z W-severity factor 3.68F7 0w AHgwH AUF He wuld e 1.0 F3H%, A T W-
severity factor 4.16F%7 % A% AvUF Ho vz skEke 1.0 3%, F3A & W-severity factor
4532702 AaE AT Heo vmA ek 1.1 2%, £3A I {-severity factor 4.79F7Ao = A
2U o] dhld skere 0.7 TH%E severity factor Fhol 7SS 2 WstE YERlR gkkon), =3
A & W-severity factor 4.79F%71°0 2 AHH Auy e dhuld FgFor] FAHSR fogg AFS UER

AAHAZF F severity factor 3.68 ~ severity factor 4.79F7 02 ZJA gl RS wf AT FHo duiz
3 0.6 ~ 1.8 =%, +xA 3 severity factor 3.68 ~ severity factor 4.79FAC 2 T
o AuF FJe] g skl 0.7 ~ 1.1 392 ZAHIA AUF e 8 BFde

s wXA] o), severity factor 4.790179] A= T A e S vHS & F .

4- i -

g2y e AFF(16 X 100 mm)ol A E FAAE 300 mg 12 M H,80, 3 mLE H7bste] geldrt dojut
EE 1E 5ok witslsltl. Geldhd Al87F E9UE AlEES F252(30 £ 1) 9 2A|7F vESA|A A
7hE-8 Stk
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A Zbptelzh 2 AISE 250 L Fekaael &71aL AlRe] Edo] glEs A ARE 79 mle] SRR
Aol Yar, WHEEFE B4 o|w=AlE &9(inositol solution, 5 g/ 250 mL) 5 mLE H7}3F & QEZHo)H
+ 3C)ol ¥3 1AZF B9t JMEE A AT, JeEdE AlgEe A g5t A FAE 548 st

Sk, el @Re a7 ek 6ol olskel A,

a9 (FH%) = (FAL] FA/EH] A5 FA) x 100

il

= 78 FxsbH, Severity factor(log Ro)Z7e] wel ZAAgd AUF HY gad 3=k AH3ztE el A

Ax & ZqAg9E 2 HS A-severity factor 3.68, A-severity factor 4.16, A-severity factor
4.53, A-severity factor 4.792 % severity factor Zto] Z7}drol wel glad dtsfko] Z+2; 31.6 3%, 35.7
TEh, 40.7 TH, 4.1 THE SUbske A dEbden, FHA F, FAAYE Auy F = W
severity factor 3.68, W-severity factor 4.16, W-severity factor 4.53, W-severity factor 4.79%7 o=
severity factorgkel F7pgtell wet 2lad gheFol z4zf 30.4 %%, 31.7 %%, 36.0 %%, 37.9 THI=
Z7kshe 4% vehigid.

AAHRZE F severity factor 3.68 ~ severity factor 4.79F7° 2 ZTHAY ¥ w, AU H yad
SheFS 31.6 ~ 44.7 T%%, THA] ¥ severity factor 3.68 ~ severity factor 4.79F71 02 ZH7] 39S
g A ol Fad RS 30.4 ~ 37.9 TR, F3IA F FAAYE S W BAu AdnzE dEE
ZAAZE SIS W, Bad g vA= dFde] F AR IRIFA.

5. weshE @ 57

G5tE (cellulose 3 hemicellulose) &2 W= AEA T3] (American  society for testing and
materials; ASTM) standard E 1821 - 96¢] ¢]A3&te] Lr]E olAlH o] E(alditol acetate)ol we} 7fA~=z =0}
E#9](gas chromatography; ©]&} 'GC') 2 EA 3t}

(1) 7}5is
AN FF(16 < 100 mm)ol] BAE FAAZE 300 mg@ 12 M HS0, 3 nLE #H7tele] geldt dojUeE® 18 ol

= =
WAL Gelshe AlR7l Bl AR FLEEEG0 £ 1T)0] W 243 MEAA A AR o9

al

o},

A Zpptelh 2 AISE 250 b FEkaael] &71aL AlRe] 4ol s Ao ARE 79 mle] SRR
Aol Yar, yEEFE B2 olxAlE &9 (inositol solution, 5 g/ 250 mL) 5 nLE FH7}g & SLEZdHe|H
(121 £+ 3Tl @ar 1AZF Bk 7hiel] Ak, 7k | Alse f@eh ofatste], el Hom e
Zet

(2) ot d s}

AlEA(18 X 150 mm)oll 7FEEE] 4 1,000 £ 1 uLs %4 "2, F23Fd 2 (ammonium hydroxide) 250 = 1
uLe} FAsEAZE &M (potassium borohydride solution, 0.15 g/ml) 500 + 1 uLE #H7}s &, o4z
(40 £ 1C)ol ¥ 90F3F RESAIHATE.  WkE F W xAk(glacial acetic acid) 500 £ 25 uLE Al M7t
ahal 1048 = YAAIZ o

HhSol o 222 AJF (18 x 150 mm)oll 400 + 1 uL® %7 & 1-wWEo]n|t}Z(1-nethylimidazole) 500 =+
5 ul, oA EAL ¥ E(acetic anhydride) 2.0 + 0.1 mLE H7}ste] 3083 wkeA 7l & Z=F4 5.0 + 0.1

S AN 50 £ 0.1 als AA & gF2 29 e(dichloromethane) 2.0 + 0.1 mLE #H7}s}]
¢F ¥ A7) 3.5 M AL (potassium hydroxide) 5.0 = 0.1 nLES H7}ste] o] A2 of
Al k. Dichloromethane 59| alditol acetatei= GC(gas chromatography) #2418 Alg= Al&£3}%)

A7) 2702 ZA T alditol acetates GC(GC 6500, YL instrument, KOREA)©] DB-225 (15 m < 0.25 mm id,
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

0.25 um film) AHBE 28l 431300

OlAE 2LEfE 200CE 9ow, yHE 25 250C2 3. Algoizias AFS AHEsId e, 4%
AL 190TolA 18 B A4, 220C7H4] £9 10CE 52, B 220TColA 148 5 FA 33T
ETEe S5 3A2=(glucose), AR A(xylose), ZFE(galactose), W= ~(mannose) % ofgH]:=Q 2~

(arabinose) (A 19k F=el2, W& SO, Fol FIs BEFE WFEALD 2t 925 W
g el Adsga, BEF) ARHETBG RFANE E 29 F 30 dehi.

)

Z 3

G AT E oPMHOE FEA - E A ZEH(min. )
Arabinose Arabinitol acetate 4.1333

Xylose Xylitol acetate 4.6617
Mannose Mannitol acetate 6.7142
Galactose Galactitol acetate 7.1100
Glucose Glucitol acetate 7.5542
Inositol Inositol acetate 7.9817

& 85 =i, Severity factor(log Ro)=dol weh FfAed vy o dste 3 2 324 st

AAAAZ F A-severity factor 3.68FACE AHzH 2uF | glucose TS 38.4 TH%, AIHE F A-
severity factor 4.16&71°=2 AHzld AU FHeo| glucose TFS 32.4 T30, A

factor 4.53FA 02 Agd AUF 9 glucose FHL 35.6 TH%, AAWD=R

oz AHygd AT HO glucose FHF2 37.0 TH%E YEFAAT. FHA] ¥ W-severity factor 3.68371
oz Agd AvF H glucose 2 29.0 %, %A F W-severity factor 4.16F7 02 AH#H A}
T He glucose e 23.5 TH%, A F W-severity factor 4.53F7102 AH#H AuHF H glucose
Shake 20.4 %, FHA T W-severity factor 4.79F7A22 Ag® 2UF H9 glucose TS 31.0 T

%S HERH AT

AAAZE F A-severity factor 3.68x2722 AHgd AUF 9 galactose 2 0.9 3%, AR £
A-severity factor 4.16%7A° % AHddE A2UF 3ol galactose IS 1.6 T4, AAAZX T A-severity
factor 4.53x271°2 AHeld AUF FH9 galactose FF 0.5 TF%, AAHUFE F A-severity factor 4.79%

Aoz AYE A 9 galactoser AFHA Fdrh. FHA F W-severity factor 3.68%710= A&H
AUF F 9ol galactose THS 1.0 %, A & W-severity factor 4.162722 AHI®H AuUF H
galactose HL 1.2 %%, A & W-severity factor 4.53F A2 A&d A2y 9 galactose THF
2 1.0 %, FHA F W-severity factor 4.79FA 2 Agld AU 9 galactosers AEHA L},

AAAFE F A-severity factor 3.68x7°o2 A AU F 9| mannose TH 3.6 TF%, AAAR T A-
severity factor 4.1627122 AZH AUF F | mannose THS 3.5 TH%, AAHAZX ¥ A-severity factor
4.53x710.2 A AT A9 mannose FHF 1.7 T8%, AAEX F A-severity factor 4.79x%710=2 A
¥ A ) mannose ¥ 0.9 TS HYERNAT.  F3A] F W-severity factor 3.68x%10% AT
d 2UF H9 mannose TFHS 3.8 T, FAA T W-severity factor 4.16FACE AE 2UF He
mannose H 2.7 T%%, THA F W-severity factor 4.53%7ACZ A" AYUF 2 mannose T
2.8 T%H%, A ¥ W-severity factor 4.79x7°o2 AHgd A2y H9 mannose TFS 1.0 THF%E YE}

WAt

AAAZE F A-severity factor 3.68x27°o 2 AHEl®H AYUF H xylose §#H2 0.6 3%, AAAEZ & A-
severity factor 4.16%7 22 AHIH A2uUF FHl xylose 2 0.7 T%H%, AAHUZ FA-severity factor
4.53x7102 AgH AYT Ho xylose &2 0.5 %%, AAAE §F A-severity factor 4.7927102 A
gl 2uF 9] xylose FFE 0.2 FE%E YEMNAT. AAZZE 3 W-severity factor 3.68F7102 g
B AUF "9 xylose &2 0.5 %%, A F W-severity factor 4.16F7AS2 AP AUF 9
xylose &8 0.3 3%, A ¥ W-severity factor 4.5327A°S 2 AHgld AU 9] xylose 2 0.3

=%, A F W-severity factor 4.79F7A°=Z AHFHA AYUF FH xylose THLS 0.2 THE
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

S=<S35 10-1795949

UERH AT

AAAAZ F A-severity factor 3.68FAeZ AHEH AUF 39| arabinose FS 1.7 TH%,
A-severity factor 4.16Z27 22 A#¥ AUF el arabinose THL 0.6 TH%, AAAZ FA-severity
factor 4.53x1 0% HgH AT 3] arabinose FFE 0.7 T3%, AANE F A-severity factor 4.79%
Aoz HEH AT 39 arabinose ¥F2 0.3 FZF0E UEIT. FHAF W-severity factor 3.68371
o2 Agd A2uUF A9 arabinose FHEHE 0.6 TH%, FHA F W-severity factor 4.167AC2 AF A&
U5 9] arabinose THFHS 0.3 TH%, FHA F W-severity factor 4.53FH°ez AHgd A2uUF HY
arabinose &% 0.2 3%, $HA & W-severity factor 4.79%7°o2 AH2¥d Ay 9| arabinose T

2 0.3 TH%E YERNAT.

Az e A T A E AU Ho] BestEe] gxAded 9dojA, glucose’t 7 2 v[E&S A
218k 912, mannose, galactose, xylose @ arabinose w22 FF5o A S AUt 2uUF F
o] B3t E &S severity factor ol S7ME4E 4 AstE FES Ul on, o)== galactose, mannose,

xylose @ arabinose &% el 711%S & 4 o).

2
2
L
B
=

AAAZ & ZHAYE = H$, A-severity factor 4.16 ~ A-severity factor 4.799] ZAdAE €©3&
shako] f-ol%k zfolE YERA] gkkony, 3X|] & f-severity factor 4.16 ~ W-severity factor 4.799] %

Ho g ZHAEZ 3= 4AF, severity factor #tol] WE F3 Ao)= HyEAL.

6. a-cellulose 3k =A

S
3
o
x
S
He
e
o
i)
ofL
(o
fru

Holocellulose 1 g3 17.5 53% A3k
AomdA wSAZ F, 30%E 5

20C &g24ZFoA 5

F 25 nLS 200 mL H]A o] FY3 F 2
a1, o]|F ZE4 o5 ml FUEAT. 18I AS AojFE T, A

, el EH (glass filter)® &l 2 oFHs3ict.

She
w

T

T
olo
> o
=

o He Ao (Aol A= 5 olu €x:)dta, FElEloR wy AUA THRTE Ao, AAs
Akl 10 5% 24 40 L &3 5 ¥HE F o ia, TR 1 LE AASGY. dAszged sHe=
Z0ALS A AP, 106TAA Axste] Aot

= 95 FZ3H, Severity factor(log Ro)Z7Ao wel ZAHE A2USF HY a-cellulose ¥ WH3IE
Ebl 3 9},

AAAF F A-severity factor 3.68F7102 AHEH AuF H9 a-cellulose &2 18.8 &%, AAH =%

o
% A-severity factor 4.16%7d°2 Al AUF FHo a-cellulose FE 21.7 =%, AAAR & A-
severity factor 4.53% 7422 AHgd A2UF FH9 a-cellulose TFHE 22.0 3%, AAAF T A-severity
factor 4.79%7 02 AEE A2UF Ho a-cellulose TS 22.8 =4S e ST},

THA & W-severity factor 3.68x272o2 AHegd AUF HQ a-cellulose 2 17.9 T2%, T3IA +
W-severity factor 4.1627°o 2 AHzld AUF <2 a-cellulose TFS 18.2 %, T3A F W-severity
factor 4.53x%71°2 Held AUF FH9 a-cellulose &2 15.9 %, A & W-severity factor 4.79
zRoz Agd 245 H a-cellulose L 20.6 392 Zdq Aol Wl a-cellulose &3] Z713t

d&e HERSIT.

CHHe] A =4

rr

N

108 2UF HY AR B XA I severity factor RdHd] wal T4 g)o] wE mass balanceZ
AHo2 Yelbd Aol

AU 3 100 g(cellulose 31.4 g (a-cellulose 17.5 g), hemicellulose 19.7 g, lignin 32.3 g)= A4
Z % ZHHeed A4S, severity 3.689] FANME a-cellulose 18.8 g, severity 4.169] ZZANMHE a-
cellulose 21.7 g, severity 4.53¢9] ZAoME a-cellulose 22.0 g, severity 4.79¢] ZAdME a-
cellulose 22.8 g& Z}7} 35319},

b1

k

AU H 100 g& (cellulose 31.4 g (a-cellulose 17.5 g), hemicellulose 19.7 g, lignin 32.3 g) XA
I ZHAYT A, severity 3.682] ZHoIME a-cellulose 17.9 g, severity 4.169] Z@oME a-
cellulose 18.2 g, severity 4.539] ZHo|ME a-cellulose 15.9 g, severity 4.799] ZZNAME a-
cellulose 20.6 g& Z+7F & 5310},
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[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

SS50dl 10-1795949

I
23
k)
B
2
flo

wpA], AYUF Ho2HE g-celluloseE FE3H7] a2 S AANRF T severity 4.79¢] =7
st

of b AR & & Ak

BN
<A¥d 3> ZHANFH ES22E a-cellulose =&

1. IAAE

=2 =

B Ao AL gH FAAEE AU (Pinus densiflora) & 79 B ALox AA7AZ Z Severity
factor(log Ro) 4.799] =7Ho=2 Z A sly, g~ W2 #4138 o} 40 mesh pass/80 mesh on 7] A
55 AFEsIGlT.

ks
H
bE &2 s=X), JdErs 2, 2 FF 222 A

¥ 4
Independent variable Unit symbol Coded levels
-2 -1 0 1 -3
Alkali concentration % Xy 3 4 5 7
Hy0» concentration % Xy 2 3 4 5 6
Temperature T Xs 40 60 80 100 120

TEAF(EHP)E Fad FFoR stol, TR AMgskelth. 3§

4

i=1 (<j=1

Y =B + iﬁ,xl +23:,a,,x3 +Z i BuX.X;
i=1

= WHsE UEdY, By, B, Bi R Byt A4 IAAEA wE 3| FAAF(regression coefficient)o]
I, X B e SEHEHSE et BE 9be WleE vsdAE Y (multiple regression analysis)¥ B4

4 o FAAE F3 whgRde] HAJAHS AFsglon, B4 4 ¢ dkeRde 339 53
FHIOgEE B4 BA A~ (statistical analysis system; ©]3}'SAS', institute ®]=+)E o]&3}o] ERY
Aot

AT Ay HAHe] HUE L2 HAaAo] ofd HgH(saddle point)¥ A= FHAENES &5 HAF
o 3

= =2

=Ae fE &zl AY 219 Ad AAE JERSIT

F5
Independent variable
Alkali concentration (X;,%) |H.0; concentration Temperature
(Xy.%) (X3, T)
A -1(4) -1(3) -1(60)
B 1(6) -1(3) -1(60)
C -1(4) 1(5) -1(60)
D 1(6) 1(5) -1(60)
E -1(4) -1(3) 1(100)
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10-1795949

s==4

)))))))))))))
e E E E E SRS RS
LS| S| x| o| | o T N | @| B B
= R ) B B N [ [ | N N e [N
i et el RS RS RS RS B P RS R R RS
M.O/)\)))\Z/)))))))
D) o] o] < < Y | <| =| <| =| | =
e [ I IS NG [t [ (NS N NS NS NS NS
Tl = = S| S| PN S| S| S| S| S| S
B I e B P I N N I N PN P
| I ©| 2| | 1| v| 1| | V| 1] bl v
N I [N [ IS IS NG IS IS D (D7 [
S n R RS R R R=R=R= =Rk
| O = = s | | = = o] Al o =

el
Al
e
o

3

3.

[0139]

tol gel3b7h dojnt

7}8

=]
=

=
=

Al AIE 300 mg@ 12 M HoS0, 3 mL

Ad &

(16 % 100 mm)°l &

s

[0140]

AlA A

aleh.

3

2

g &7la A

=
=

+ AlEE 250 nL

a7r &

g

gl

[0141]

o]]_ﬂ_

I

T QEFY

i3

o] =AlE fM(inositol solution, 5 g/ 250 mL) 5 mLE X7}

il Al it

3]

6ol <

7]

TR

iy
H

e

N

K|
;oT
N
|

[0142]

IAp= o72] (NaOH)

& nAe

601:

Zod] o

EERCEE

3z
=

mgow,

%g

[0143]

N E

oIz} =

3

analyzing Method; 9]

Surface

™ E-24] (Response

22|

33

LS|
=

40 ~ 120C=

A=

i

[0144]

cellulose &< o}

=]
=

o))

[0145]

S5 40 T)elA 59.0 =

s

[0146]

Cx31 (72 (NaOH)

2~ 0.0
TE T

W25 60TC)oNA 13.2 S92 718 A velrwt).

i

[0147]

S22 100C)olA 13.2 T5%= 7 WAl UERsT).

A cellulose e HZEA(LZ2] (NaOH)
TH= 7Y =4 JEkskar, #H4 cellulose

[0148]

Z+2] (NaOH)

ok
=

cZ7(

60°C)AA 76.0 =92 7} A YEFT).

g

<A (2] (NaOH)

[0149]

11.3 ~ 12.7 5%, cellulose ¥

gae

$E2 50.2 ~ 51.1 =%, gad

LERS T

AT

85.6 ~89.7 FH59)

[0150]

gl

KSR
.

ANOVA E4(statistical analysis system, SAS institute U.S.A)

!
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

=1L Addx F, S
3 55 (

everity factor(log Ro) 4.799

D, A X)), %

AS T2
T 1l(a)e gdad F=9
11(h)E Fad FZo olA

()= gad +

HE-S- A1 ZH(Xs) ©]

2o ZiAed

o Apgae] 349 wMewWad e el Aol

GopE7] St

6.4 TF 1L4), =

T TR 41 T 1Y), =
R

dF" Adde HAF(minimum point) o2, ojuje] AL A NaOH) % 6.4 T%H%, I3lFa 5%
4.1 3% 9 W25 118.4CT o= dSEQr}.
HZ6
Independent variable Response variable
Alkali H.0. concentration Temperature Solid Lignin Cellulose
concentration (X, (X, %) X5, C) recovery | content (%) | content (%)
%) (%)
A -1(4) -1(3) -1(60) 53.3 17.8 89.7
B 1(6) -1(3) -1(60) 51.4 14.3 83.5
C -1(4) 1(5) -1(60) 13.2 13.2 76.1
D 1(6) 1(5) -1(60) 51.4 12.6 87.7
E -1(4) -1(3) 1(100) 44 .4 11.4 89.7
F 0(5) -1(3) -1(60) 44.9 6.4 87.7
G -1(4) 1(5) 1(100) 43.7 5.6 83.5
H 1(6) 1(5) 1(100) 44.9 3.6 96.0
1 -2(3) 0(4) 0(80) 54.7 22.0 79.3
J 2(7) 0(4) 0(80) 47.3 10.1 89.7
K 0(5) -2(2) 0(80) 51.4 14.5 83.5
L 0(5) 2(6) 0(80) 52.9 17.1 85.6
M 0(5) 0(4) -2(40) 59.0 27.6 77.2
N 0(5) 0(4) 2(120) 39.9 6.9 81.4
0 0(5) 0(4) 0(80) 51.1 11.3 89.7
P 0(5) 0(4) 0(80) 50.2 12.7 85.6
Q 0(5) 0(4) 0(80) 50.7 11.8 87.4
R 0(5) 04) 0(80) 50.5 12.0 89.5
E 69 E 110 ANE Een qFANRAT B 2L o gev 2o 24 daugA (s 88
freatelom, 2xp vhEA Al ek 37T FAHEA(ANOVA) A E 74 YERIT.

Y, = 105.487500 - 13.806250X, - 10.743750X, - 0.602513X; + 1.012500)(12

0.018125X,X; — 0.014375X.X5 + 0.003281)(32

N~}
1
no
—- o

1.

1> ol

8732 2 0.0614% HHE&% <zl 713+
A= Aoz UERt.

cwde] HArs JehE R(ZAAGF)E 0.77400.2 o]=
=3 T vk oo,
< 4 gad F

A1 (ANOVA) & HEF AT,

+0.737500%X, + 0.950000%, -

T(X), A BE(X), 2 WS (X,) 9 P-value:

FES UEe] Py el WLt

_15_

fel el

fit) p<0.00220) 4 #-<ls}

FEY 23 Bgygael 299

e} B (Lack o
FE9] Wgk oSl

z%z‘sL—Eﬂ-% L /~ olu}

Z=71 Qbel A €]

ER

32



10-1795949

s==4

X7

Degrees of freedom

P-value
0.4252

0.8732

0.0614

0.0085
0.6658
0.0022

F-value

5.41

1.16

1.55

8.04
0.54

Sum of squares

97.930625

25.333125

355.980625

408.711875
27.631361
129.178750

0.7740

Minimum point

Term

Xi

Xs

Linear
Quadratic
Lack of fit

Pure error

]

Morphology

[0161]

4 37t

E
=

<AFd 4 TAHF FLd wet AAE a-cellulosed] 31813

1.

[0162]

FA

[0163]

oM AAHAZ T, severity 4.799]

Fa, G (NaOl &% 6.4 F%H%), 350, 5% 4.1

S

[0164]

=2

%
Foll 4

o
3|

Kl

=

40 mesh pass/80 mesh on =7]9] A

e

i3

EEERER

AeE 2

Fl

==

54 7

S|
A

AxE a-cellulosed] =4

2.

[0165]

iojn

[0166]

o

9

K
Al
T
w1
_Eu
H

3.

[0167]

A7 #, 10
Al
=

=
=

=5 20 mL

< & 3000 rpmO.E 25%

[0168]

A

Eds

=Asteinh.

9

Al
T

ol

[0169]

—~
o

3]

[0170]

—~—
o

A

Eds

< & 3000 rpmCO 2 25%

Azxsd A

[0171]

el
T

folm

of

=K

folm

o

[0172]

82 HEA (222 (NaOH)

THollA z+zF 18.7 g water/g,

folm

of
=K
fa
W
folm
R
A

e A2 (LD NaOl) 5% 4

iojn

A~
& FE

]

=

15.4 g oil/go 2 e,

=t}
=

40C)ol A Z+2F 11.0 g water/g, 2 9.0 g oil/go & YEFLT}

<A (2] (NaOH)

[0173]

ERH A

ECE

HL 13.1 ~ 13.5 g oil/g9

2o 11.4 ~ 12.0 water/g, 94 F

=}
=

A=Nirey
RUNN=)

A

T

wK

i

ils

[0174]

folm

Hel @z Aol oA, &

=
-

Severity factor(log Ro) 4.799] Z7o = g% Ay

Zel(NaOH) &%= (X)), #Hisrs 5= (X)),

[0175]

o

olH 7] flske] SAS =

ok
=
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

T 13(a) e FEZHH QoA &7 (NafH) % % w329 g (Iatas 5% 4.1 3% 2A4)S U
Bl wre g z2 ) o328 AAEL Hod (naximum point)S YEFH oW olue] AL <Za](NaOH) =
6.0 5%, HAslEA v 4.5 % L v % 112.7CE JS5EHAT.

=

% = =
2, o33 AANAL obgH (saddle p01nt)° Uelion  ojufe] AL I (NaOH) %
4.3 FF%, JASIFEA B2 2.9 T4 L S ew 75.7CE d=HAT}.

# 8
Independent variable Response variable
Alkali Hs0, concentration Temperature Water holding 0il holding
concentration (X, X, %) X5, C) capacity capa.c1ty
%) (g water/g) (g oil/g)
A -14) -1(3) -1(60) 11.0 9.5
B 1(6) -1(3) -1(60) 12.6 9.9
C -14) 1(5) -1(60) 13.1 10.0
D 1(6) 1(5) -1(60) 13.8 10.5
E -14) -1(3) 1(100) 12.9 12.2
F 0(5) -1(3) -1(60) 17.4 13.0
G -14) 1(5) 1(100) 12.4 13.4
H 1(6) 1(5) 1(100) 18.7 15.4
I -203) 04) 0(80) 11.7 9.2
J 2(7) 0(4) 0(80) 15.2 12.3
K 0(5) -2(2) 0(80) 10.8 9.9
L 0(5) 2(6) 0(80) 13.8 9.6
M 0(5) 04) -2(40) 12.5 9.0
N 0(5) 0(4) 2(120) 14.2 13.0
0 0(5) 04) 0(80) 11.4 13.4
P 0(5) 0(4) 0(80) 11.6 13.5
Q 0(5) 04) 0(80) 12.0 13.2
R 0(5) 04) 0(80) 12.0 13.1
%83 % 139 FEEAY ANE vigon tEAARAN B BAS Fo) 0ed 2o 24 GuAA
B4 0% fEaev, 23 SRRl Ba HATNEAT BARAMNN A= E 9o Jrhiglen,
o FAMEHAE, ¥ 9 AAHAE ¥, Severity factor(log Ro) 4.792] o2 ZAZld AuF e A
FEEAY AN 20 @ BAEAe dehiglt,

Y, = - 20.495417 + 5.035417 X; + 5.007083 X, + 0.162854X; - 0.601667)(12 + 0.162500X:X; - 0.851667)(22 +

0.011875X:X3 + 0.015625X,X3 — 0.001348)(32

TEAG G A= 12} Fl G (NaOH) %=X, FtskrEs $2X,), B 2% (X) 9 P-values

& EL
247} 0.0267, 0.0156 2 0.0015% WS- Qlxjollq 7} FolA9l =S Yeo] FR52H 7H & o

wemee] AFEe GEhs R(AAAS)E 0.9077% o= $%® 23 thahdg el Ad® 27 okl
WSS 90.77 T%H%= AW 4 ke gujeln, Rl Elgd(Lack of fit) p<0.0073414 f<]3F3ATt.
b FEE 23 A e SESHE gkl oS Aes & 4 Q).
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

SS90l 10-1795949

F* 9
Term Sum of squares Degrees of freedom F-value P-value
X, 14.686367 4 4.93 0.0267
X, 17.868640 4 6.00 0.0156
Xs 38.100686 4 12.79 0.0015
Linear 37.701875 3 16.88 0.0008
Quadratic 19.394694 3 3.68 0.0068
Lack of fit 129.178750 5 - 0.0073
Pure error 0.100000 1 - -
RZ 0.9077
Morphology Maximum point

I8 = 139 o F4Y AdE vEoR Al B #A4S S8 te 22 23 g dig (5
gh2 100 Frmskglen, 22k v Aol #ek 3 EA I BAAEA(ANOVA) A= F 100 vEhhlew,
B} FASHAE, AAAAZE 5, Severity factor(log Ro) 4.799] Aoz ZHAgdE 2UF He HF 24

A
9
=
o
M BN
24
7 -
1%
tlo
T
fu)
=
32
v

e LI

—

544 10]
Y, = + 55.670417 - 10.585417 X; - 2.719583 X, — 0.465354X; + 0.526667)(12 + 0.362500X,X; + 0.239167)(22 +

0.065625X:X3 - 0.003125X,X5 + 0.001254X32

o\
I
E
iy
o
o
o
o
=
W
—
2
ot
r o
u
(N
i)
off
k
=
%
r >
Lot
N
[
off
k
=
SE,
3
olo
rlo
I
=
©
T
<

i
=

@

rlr
N
)

u
(NS
Ak
=
o

o
=
off
k
re
>
9,
>
N
o3l
o
1o
a2
r o
&
M
o
=
Au)
=
2
to
il
o
Y
v
K
)
o

) R(AAAZ)= 0.7788% o]= S%H 23} thawr

WSS 77.88 TH%E AW 4 ks oujelw, xmEe] EldAd(Lack of fit
2 el Wk dZel Agsin v

H NeN
= =

9% thl AAsE Sel g

Ao] AdE 7 <o A9
p<0.00440°l A &3t t}.
, d&=#o] saddle point

=
‘hloﬁaoﬁ
o

50
ne

£ 10
Term Sum of squares Degrees of freedom F-value P-value
X, 51.410004 4 4.53 0.0332
X5 11.481140 4 1.01 0.4558
Xs 35.909095 4 3.16 0.0776
Linear 56.281875 3 6.61 0.0147
Quadratic 8.763583 3 1.03 0.4296
Lack of fit 22.425792 5 - 0.0044
Pure error 0.270000 5 - -
RZ 0.7788
Morphology Saddle point

<Agel 54X 1% vae 1o e Azd Afae %4 54 W

B odago] ALg® A ABE AYF(Pinus densiflora) & 79 Qb ALoi AAAX &, Severity
factor(log Ro) 4.799] o2 ZA s, &2l (NaOl % 6.2 FE%), TSFEA0, 5% 4.3 %

%) R RFEE 115T £ stollA Aeld 5 dels ' B U5 80 mesh 718 A 5E AHESHIT.

_18_



[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

S=50ol 10-1795949

Alzoll #us= Aol R Al F, 718 H7bEo] dR¥A 23 9 Aoz FA4d A" E2(0.BI0Co. ,
Ltd, KOREA), ZF3vhd E(HUBEI YIZHI KONJAC BIOTECHNOLOGY Co., Ltd, CHINA) 2 xpHzs 22
(PHARMATECH, USA)S F43tel, 80 mesh =719 A|HE ALgat3iTh.
112 AlgolA 7154 Aoldf AFez = e AFH YEZ ALEE 2UF FH, Add
Severity factor(log Ro) 4.79Z70 2 ZAAgE A2uF H 2 ZH ] (Severity factor(log Ro)
[e)

5
5
79) F agel Aeste] AxE 2T Hfre] FEEHY 2

e
re
-
2,

BN A

~

Al Aol AEQ SFIRG 2 AHAAT Y FREEFAES gelstR2 Q3] SHo] B, AFYY FE
EZHE 4.1 g water/gS YEHoH, B oubgo ALgE 9859 AR H, AAAZ F severity factor
4.799] Z7oR ZHAYE AUF H, Axd L2UF A

2o FEFAYL 27} 6.0 g vater/g, 5.6 g
7

=y
T hl
water/g, 2 16.8 g water/gQ 2 AUFE Af{froA FEEZRH A MAE AL F¢lsioct.

flio

Al Aol f AlECl A, SFIG © AHAty e oY F4
g oil/g& YEldlon, 2 o g5
HHEE 2uF H, A" 24T ARL9 oil 4

2 747} 4.6 oil/g, 5.6 oil/g, 2 10.8 oil/gl & 1}
Eigtth, 95 AU S AR AolAR AET AR oil Y-S UERReM, FAAY 2 ¢FE AHE
g 54 29 540 ANA AL s
M 11
Water holding capacity 01l holding capacity
(g water/g) (g 0il/g)
A9 4.1 4.8
EEE = 4.3
EREE - L9
vy 3 (RAE) 6.0 4.6
Steam eplosion A &¥ Ay 5.6 5.6
(RAAZ & severity factor
(log Ro) 4.79)
Az v Aia 16.8 10.8

¥ 12
BE! B 7154 SBEEE;
(AT )
Saud (9% 2daHE A4, Wuss
(gzof, wopphyh)| el =28 2 7 % FRavhd Aoldf | 2RIt AolHARA 2.7 ~
(690 mg/g 3Hr) 17¢g
712 45 2o~z Ad, 4% g 72 A o] Al 24
T AT Al EES = 5 A 9e el @ 3 g ol (Zel2E2)
- (200 mg/g 3+5) @ 0.8 o4
(A% F9)
AAAD  |4F FUsUE A4 - s AR ] A o] A f A
g £ F 5 IS AR A o] M D 5.5 g °%
(790 mg/g 5 (2o 202)
® 3.9 g o|&
(i ats)
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k1
N2
W

Airdry - 3868 Airdry -

Airdry - 4.79
(A-severity fact (A-severity fact (A-severity fact (A-severity fact

or 4.79)

on

or 3.63) or +.16) or &4

Raw material . .

Water Water Vater Vater

impregnation - impregnation = impregnation - impregnation -

3.68 318 .53 3.79
[(W-savarity (W-severity (W-saverity (W-saverity
factor 3.68) factor 4.16) factor 4.53) factor 4.79)

1
g
HN

0
40
Q)
S
S
=
-
=
-
=
E
w
o

a
b b
b
(4 (4
20
d

L
w| I
0 : . :
Pine A368 A416 A4S} A4T W368 W4ls WS W479

(raw)

Severity value
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k1

k1

ne)
&

Ash (")

)

Protein (%)

N

—

0

L/

(=1

1|I|.III1

Pme
(raw)

A-3.68

A416

A453  A4T W368 W46

Severity value

W53 W49

1|I|.|||1

Pine
(raw)

A-3.68

A4.l6

A453 A4TY W68 W16 W-453 W47

Severity value
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k1
g

Lignin (%)

1
g

Holoc ellulose (%)

40

100

80

60

Pine '\.-365 'l-ilﬁ A~ 4»..‘:'3 A4, "9 W-368 W 416 W -1‘-3 W-4.79
(raw)
Severity value
® Clucose ® Calactose ® Mannose ® Xylose Ambmnos

Pine
(raw)

AJ3.68

A4.16

.-\-4.53 A-479 W368 W16 TW-453 W79

Severity value
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il

=9
100
80
X 60 h
=
E
= 4
[}
3
=]
20
0
Pine
(raw)
ZH10

A416 A453 A4

-3.6 W-4.16 W.4.53 W-4.79

Severity value

Steam explosion

> OB g
Severty factor (log Ro) 268

58 - Hod g (e-cellulese 18520
« Hemcelhil C I
+Ligms <3105

Adr -dry

Room temperanare |, 7 day

B6g

- Celglose - 27

Severity Tactor (log Ko) 4,16 85 foselluton 317

By Tr{ S—
Severity factor (Jog Ro) 4,53 R

‘.

Severty factor (log Ro) 4.79

» 100g

8 1 .:Jg n:n.u]lhk-u 179 g
B -{I

Seventy factor (log Ro) 3.68 e

Water impregnation

Rocs temperatars, § day

Severity factor (log Ro) 4.16

Sevenity factor (log Ro) 4,53

Severity factor (log Ro) 4.7%
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Lignin content (%)
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Temperature ['::)

Lignin content (%)

-

Temperature (T)

( C'.) Lignin content (%)

-

HO, m"""’ " Akali mmmhm
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EHI3
(a) WHC (g waterg)
Temperature (T) v Mlhli concentration (%)
(b) OHC (g oilig)

. H,0, concentration (%)
Alkali concentration(%)

[AAHE AR gAEH]

(4954 1]

[B783E] 719

[2AAFRE] P58 1, 37F 9
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