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L0 b, TOLFERSIERY, ZMOEBH TR, Bk, 2FRHE, BUASCIoTE
HREOZIST, RABRIC bR RELMHT 5, By RE, BRL, BREEUIKT
M Ths, BEEWR, TAa-0, BB, 7y 22X, RILKE TARY, TAhrA
F, A7r4F, BEAE, %K, 2v=v, 7v7.v, BEGKEDOHMBESTIENE
B 38\ TR OGO b D &b 78 D BUL THBBERHMbRTW5H2, FOHME
(%~m%)uﬂ%@%&§ﬂ%6%)KmNT#ﬁDk%boLﬁb&ﬁb@&@ﬁké%g
GEFOLEEN TR ECEBCIFEL R, BEAEEOMB EOBRER L H,
%%mﬁfumém%ﬁ*ﬁ&&aazzbk%% LHL, 24 7 MBS CER, £
DREBFIARMITIFEL IR, 24 7 RBECHRNEASY vHLEBRIh T 52, A
NV UHER, WEIhD AN =X ARMORG L OREGREBR XA TH D, BEHKE
KEBG 717 ) FTBEHICBL, redwood TIXBIEMKD 88% 24T 52, BEOEKKS
THBMEY 7 = VBT A TR BRETHR T 559, B ) 7 =+ % 72% WEAECER
THRIC, ABINICY 7=V A bR AERKHD Y 7 = VIERTEL S By, 2O
WALV ARERBIMOY r=v ERBORKD 7 2/ —LBOBET LD EELSRT
Wh, 7=/ — A BIIBRCEROES T, ) S =i b T s K, AL EF o
ENHL, HB-7 e a Sy VRIGHERYEET, 1% KBET + Y ¥ A X b inBdli S h 59,
7= )~ ABROCEBERIAL L TR, MBIRY 7= v R BEr O HEET AR L EA L
BoAFHVv-EBRTY V= vEEET 5007, BJéRKMAN B L DT 5 HEETh B89,
HZERBRC LB Y 7= v ORERA#EIOREWL, BEIRENMEL, BETDZ 72/ -1
MOBRENRETH D, BEY 7=V 0L ) WYREEEN o\ edic, BEFRIERL T
Wi, BEY 7= voRERIGEIMY S =voBARIGIKII AL i EkD 2 Erv 5 2
5. EERICXRED DA BICH - THRHEML, Ric s Ao MRER A —#lahc
bEARIEDOHEIVRIN DY, ChLDERREND, )V 7/ =vOLEARABRYRERDOUK
BeHFETZ ) 7= VHilBH» b ERIRB DT, L MM By, S S
BENDEHEINTWBY 2, InkBROKMID B,

BEIABILEHOEETH 545, BEDEDTFHRBIH IR Tiy, RPFRIT
BEPD7 =/ — VBB LB TFE7 =/~ (B =y, 70372V, 727 -1,
7 =2v) EOMERGERNAL, B TR = / — 2 OEGERBRC N L Ru kb itE
Sh, SEEHEROERS OSFERE LI,

2. ERMFHE

2.1 #tRAKREHBHOERN ;
1974 48 5 A A deid KW I B ko & S 120 48, 5 249 m, BESER 385
cm D7 7= <Y (Picea glehnii Mast.) # AR E L Txic, HAKI D 28 m IR T8 #
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DL EIL, MBLOBELHML -, ABKOREC7 L2 ~A2HEFL, BELR)Y
RIZANTHEAL, BARCHEBR X b NBR-1, A2 %71 7 THBML 7z, RIEDO
EREETHROENIBBOO ) v AROAEE-22FTRY, BOOABK-L 210 L8
WS ECESEAE-L L L, TEIh R 4 oo REMI—EMEEZL, vIr—-3ia
THIREL, SDHDWIRENTTA 2y vt bk EF D 78 (Cork particles), 40~100 £ o >
o O FEBHER (Fibers), 100 4 » v o BB T HWEH R (Fines) 455 1,
2.2 ZIaA—=IL-RIEVHEY A

B OB 512 Flow sheet it 4 & 3EFFIL 7z, BIEFEM 10g # 72 —n-<v Ly
(T7Av)(1:2) ORBTOREY » 7 A v —~HlSLEGHB LA, MUEREERREL,
BETORETAa~LLORBRESYE L THEREL, 105°C TLHEEZERL T LY
WL Lz, 7AXVBHITEI 90% U4 x4 vICELL, 10FED = —F L ICEBRT
FHNE, =~ TAREREBRL, BIKENL CKUEY LB TH Ui, KATE
YIEE = F L C 3B L, BERR = 7 LRI & KWW MG Ui, BEEEL 10 g i3 FIME
CHBBREY ~Fvy, RvEy, =—FA, TALxV, 5% =% ) —LZIERELT, %6

Bark samples

Alcohol-Benzene

extract
{ 1
Residue Alcohoi-Benzene
soluble
Hot water )
extract Dissolution in 90%
dioxane
Addition of ethyl ether
Hot water Residue
soluble I 1
95% alcohol Ethy! ether ppt
extract . soluble
r ) che/;?n’,s,%‘ ‘ Dissolution
Alcohol Residug =—===————Acid in water
soluble . insoluble
1% NaOH materials
extract
r ,'; H,0 soluble H0
Alkali Residue insoluble
soluble 729%H,S0, Ethyl acetate
treatment extract
Lignin I -
9 H.0 Ethyl acetate
soluble soluble

Phenolic acid = Acid insoluble materials — Lignin
Flow sheet Separation of components of Picea glehnii.
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ey v 2 AL — B E M- T L, SMHELRDE,
2.3 #k, Zia—-mEy

Ty B SR 1 g % 300 ml A7 5 A 21cH D, & 100 mé &% C 38
BB L 72 BB L, BukilBELEOTELE, PHERYTFORELL1G30F 527
4 A2 —TRHIL, FRELCTEREZVEBOKCERNCH FA7 4 48 —B LI, Buk
RS Y 105°C T-BRERL, HMHBEYEHRLL, 7Aa—a, 1% 2HEY — SOk
DOBKHBREARHIIECH B L 72, Tihobb 74 <XV HlEE 5 g %7K 300 mé T 48 i
MEE Tl Lo, MEEEY 1AL, RE2 K 300 mé T 3 BB L 7z, KAL, Bukihiiig
ZREIAEL, MHREYBFKTLIESRL, BRELTUTORBE L, BukhibBr4g
29%% 743~V TE6RMY » 7 AV ~HH 82 HEGHHE L, MHESBRESREL, 105°C
T1RME®RL, 7ra— ARy RDA,
2.4 Jzx/—-IL8, U=y

T —LHNRE15g % 1% Ak Y — £ 150 mé T 90°C, 1 BERIMEL 7. AL, X,
5% BEMOKEW, K, 7t v, =—FACID 7L ) HHBEY S BEL, 105C° T2
BRIEE LI, 740 ) HBREY 2% BB CABL T 7~V v ) r=vBE LT, 7
a2 — NI I 72% WRIREE CAEL, BB BRE Y R, BRBERENE 7
5=V VY SV BRELE L DET = ) ~ABRE LT,
2.5 RAEIA—-X

Ty HRBERR 25 g B A BB L el s, BIERBELE CAEREAE L 1o, ~r
e —~RAIBFEY V= v ERBELTRDE,

3. MRLER

3.1 HeonM

THA=S V0D 8EOMBERY, BEYHEEL ., Table 1 WA OME, FHlls
ZAL7, No.l OFIEOBEIFC X BN DICHIBEHIRL ) » 7o, HIBEL B EIA
BE-L 2 R CABRERCOBE Bh A BEEOB G- B X URED Y VR
SMBE-2 i rE ST, KurtH® IBERABF, S50 0, 40 2y oo X O ARXRKT
D7, 40~100 £ v ¥ o ORIFMET BRERD) & 100 £ » ~ o X0 4 Mo BB R IBIC
TR, BERRETKC X 5@%&‘@%@1/, KeFETDar r8MuelrEL, 7H=
VY OAGE LB R TS REL, ML, KurtHY Lo R BT T 7 5, il
i, HBEABCE2SDWHI LI, FHEMLDO 34 27X 3EL EOBFDERYELT,
9% L bpar sl LTEIRE R, 1BIOHBETHE S h e NE-1, 202 1 7 ik
TERCUHEL 2D LT, ABE-1, 2031 733K 2 #10%, 50% HKCIEHEL .
MEAKCUEL, 24 7B KCBET D L5 EROHMBR m e, WlE-1, 2031 735
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Table 1. Data on Bark Samples of Picea glehnii
No. | Age, yr. sgﬁ;ﬁlgof Percentage of fractions (%)
t(f.[el)e I I, O O,
1 120 0.9- 1.0 — — —_ —
2 99 3.8- 4.0 30.6 35.5 14.6 19.3
3 88 6.8- 7.0 34.9 31.7 12.6 20.8
4 81 9.8-10.0 32.5 32.3 14.7 20.5
5 76 12.8-13.0 1373 274 14.9 20.4
6 66 15.8-16.0 23.6 26.4 31.9 18.1
7 56 18.9-19.2 289 34.3 15.7 21.1
8 24 24.6-24.9 ‘112 47.8 145 26.5
I;: inner bark-1, Iy: inner bark-2, O;: outer bark-1, O;: outer bark-2
Table 2. Alcohol-Benzene Extractives of Fractions
Percentages Based on Oven-Dry Weight of Unextracted Materials
No Cork particles* Fibers** Fines***
(%) (%) (%)
I; 22.1 25.4 24.8
3 I 314 34.0 32.7
(Bottom) O 16.4 22.8 36.0
O, 79 15.3 20.3
I 300 340 26.1
4 Iy 34.3 38.4 34.6
(Middle) o} 18.1 33.8 38.7
O, 7.4 13.9 20.3

1;: inner bark-1, I,: inner bark-2, Oy : outer bark-1, O;: outer bark-2

*: Cork particles remained on a 40-mesh screen.
40-mesh screen and remained on a 100-mesh screen. ***: Fines passed through
a 100-mesh screen. '

**: Fibers passed through a
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RIBMEOBRTH D, S -1 2 i i Y DRENRBAL T 5L E 2 b5, KRROSHT
1 EDOBRTES R BMERY T L, KT X BRI b & 3 B
OFEBIKC L DT R~NOHELERBL, Thlah i,
3.2 Zioa-I-RyEVHEED
Tra—LEXyEvoRE (TAXY) XA TESTROLZES NEHT S,
Table 2 i No. 3 ({5 7 m, Bottom), No. 5 (% 13 m, Middle), No. 7 (& 19 m, Top) ®
KR OME L D %ﬂ%ﬁbtﬁ&@mp&yﬁhﬂj%%frtf:o P E-1, 2020 7 ik KiC X
LUk, BHEDOREE LN, 7TAVvHHBI O 2 ZHT RS L, s
Bl 2o bABLA 2L 23, SR, BRSO 74 < R ECEEEC A ED &

ARLLT,
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hic, 7A_vEHET =L 78, B, BERRoRCHmML, BoRE Tz 2O
BIX2foMHBEEBYRLA, COMEBOMHERERABORTORE I L SmMmHOHS X
CERTAELELZLN D, B E-1, 207 A XviHBEOBRE AR & LT 5 hhi
BEVRLIEDD, ZORBIBEIhiz, RBEEEAEEDO 74 vl B4 LR L,
TARVIIHER 2 A 7 B EBHESTIIRALCHBE-2 TREEYRL, BREBETIHRE
DHABE-2 CRETED B X LT EFUTEBP Lc, BHRTTRABE-107 v vl E
HNEET, LTAB -2, A E-1, A E-2 DIECHEI L, hbOEEEAERAICIE
THot-, KurTH® i1 Cedar Bark ® Bottom, Middle, Top D& RALH & B L 7o 8k HE S
D7 AV B Bottom 25 Top KA THMT2EBMEL TS, 7H=/<T2D
Bottom, Middle, Top & Bz b EBETO 7 L < vHIBEBIIABK EABKCI Y E
IR BRI B o o, B EE-2 & A8 -1 DRMEIR D 7 4 < v i 13 Bottom 735 Top
D o TEIRBEM L Dt LT, s k-2 oS cit 2 oEESEEEL 7, Middle &
Top ORI E-1 581 = 4 7 3 & M D 7 4 ~ v $iH B4 £ 29.0,28.1% & 34.0,32.4%
ESELIL 7225 Bottom DR -1 b0 2L 7 3EMME LTI K 2 222%, 254% S 2L
oo PIBEE-L, 2, SHEE-L, 2 D 4 FHIHTERE SR 7 A v i B O MEIC RuE st
GERFMCBRET S0, R 16m OB (No. 6) 225 L 1ol KO MR 2 ~+ + v,
RV EY, ==FA, TASY, 95% 7Aa—i, Boko @Y L7, Table 3 DfEE
= —FA, TARVICEDHMHEBCHEO 7ARVIZ L BHEE S EULCEARED LR
feo BEEMHBICENT, TAXVICIHBRILFRF OBV MORREHEC L 5MEEL Y LE
B S b o te, HAREBL, ARC IS ST E-2 ORI ~F v L=~ 50
B OBE L b b7, KBRS @K E 74 < vl Hpo—8) BREEC
WL, _veve7ra—Liiyri8mli, Table 2ITRLic 7 A XVl DORNEY
MEYOBEREBEOEIOBHN LI, 7TAXviitie =~ 5 L AIEE, FEfg=F i[5
W, KTHMS, ATERCHH Ui, s HARESILIS 5 P9 -1, 2 % X OM - 0
WAER D 7 4 RV R — T L, S -2 OBMERD 7 v < v i & L 2o, RO

Table 3. Successive Extractives of the Fibers from Bark
Sample of No. 6

Percentages Based on the Oven-Dry weight of Unextracted Fibers

Hexane Benzene Ett}l:g’rl {S\l;gzr?i- 31%50%01 Hot water
(%) (%) (%) (%) (%) (%)
I, 3.6 0.1 2.3 27.9 2.8 24.9
1, 3.3 0.1 3.9 31.5 4.3 21.2
0O 2.8 0.2 3.8 274 3.8 14.1
0, 2.2 0.6 05 8.4 7.3 9.5

I,: inner bark-1 I,: inner bark-2, O;: outér bark-1, O,: outer bark-2
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7 S AR E RS (B = 5 L T LKFTIEY) 2R 8T% & Eh, SHBR-2 Ok
LD 7 A XY CIRKBEER TR 23% 52 h 5B E v, DX 3EHEDT L
v D (LB BEE LR R S b hic (Table 4),

TAXVIHHEBEE FOFRHT 5 72 2 vORRENS, S8 -2 OMMET KB HERT %
BHEEL S T, SR E-2 OKBERGPEARCL VRALEELELLR D
2, BRTHIOCT =/ AR V= VREDEGTET = 7 —ARAEE-2 1B T&
BT 5 R R MRS 5 & BERER,

3.3 MkEFIAI—-NFHEY

Bok#itHic X 0 2 v = v L KBHRAKEDHBER L, 5% 74 2 - fiilhic X Va2 v
=VOBRAWEMEIND 7 v 7 = YHIBEHT 5, Bk TR 7 A X v IHBICITRT 5
B ORI 2B H L, BokimH i b A BT [ 2 » TiiE BRI L7
(Table 5, Fig. 1), Bottom, Middle, Top & OB CiiFERBERSED bR, 742

Table 4. Fractionation of Alcohol-Benzene Extractives
Percentages Based on the Oven-Dry  Weight of Alcohol-Benzene Extractives

it
Ethyl ether [ Ethyl acetate Water Water
soluble soluble soluble insoluble
(%) (%) (%) (%)

Combined extracts
from I;, I3 and Oy- 13.0 62.3 24.7 0.0
fibers
Extract from O, )
fibers 62.2 9.1 13.9 14.8

I,: inner bark-1, I3: inner bark-2, O,: outer bark-1, O;: outer bark-2
Table 5. Perceqiagq Analysis of the Fibers
Values Based on Oven-Dry Unextracted Materials

No. 3 (Bottom) (%) - No. 5 (Middle) (%) No. 7 (Top) (%)
11112|01402 11'12‘01‘02 11112‘01

Alcobol-Benzene | 954\ 340 228) 153| 340| 384| 338| 139 324| 392| 340| 101

soluble

Hot water soluble 30.7| 25.3| 20.3! 15.0| 29.2) 243| 17.7| 145, 306| 253! 185| 114
Alcohol soluble 0.7 0.7 1.5 1.3 0.5 1.1 2.6 2.7 2.2 1.5 1.7 1.6
Sum of three

extractives 56.8| 60.0| 446 316| 63.7| 638 54.1| 311, 652| 66.0| 53.2; 23.1
Lignin 1.0 1.2 85| 1561 0.8 1.1 6.6 155 0.7 0.8 64| 185
Phenolic acid 2.0 15 4.6 7.7 1.6 1.6 35 9.2 1.2 1.0 38| 104

Sum of two
components 3.0 27| 131} 228 2.4 27 101| 24.7 1.9 1.8 10.2| 28.9

Holocellulose 41.5] 423| 439 488| 328| 339| 38.0| 491} 341| 309| 36,5 50.3

Total yields 101.3| 105.0 | 101.6 | 103.2| 98.9| 100.4| 102.2 | 104.9| 101.2| 98.7| 99.9| 102.3

I;: inner bark-1, I,: inner bark-2, :Q;: outer bark-1, O,: outer bark-2
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©0——0 Alcohol-Benzene 0---0 Phenolic acid -
oo Hot water o---® Lignin
L= Holocellulose
50}
(%)
40
o
830,
&
O
&
20}
L No.3
/ /
/ /
[o] / /p
’ e ! i
/}f’, ,/,/
[ ///’ IIA‘-.d
- & -
12 O Oz It l2 Or O2 h l2 O Oz
Cross face

Fig. 1. Cross face and height variahidns of components in the fibers
I,: inner bark-1, I,: inner bark-2, O;: outer bark-1,

O, : outer bark-2.

— A RREO M X & 5 5 R I Buk il OBBERRHC DLW TT - fo, BifRE ORI E
dDohic7ra— A YORARERRIDO 7L 2 — A BT EL D - T, P
RK-1, B -2 b BRBHERD 7 v ~v, Bk, 7o 3 - L OEHEHOEHETGERT
BfEw/RL, Zhix Bottom 225 Top b THMTAEEER LI, OAHERSE
Bl & 28le 5 o>hTHAL, B Top RIRDICH > TELI T,
34 MBS

TASY, BK, 7o TRREE U B EOBMET Y 1% 70 ) TEBL, 7=
/=R, TTEBERKLY, V7= voTAn Y SRESFEWERYRBB LI, Y= A8
BAEFRIENR 2 v = v UL TW B2, BAKCREROESFEY =/ ~LThH 5D, BUE
CEXOAEEEBRYERL, EEBEYH > RCRFEELLWATIZY Z7=v e lTwb
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B, 7= ) —ATRIER-T v m Sy RIS SEETH B, KuRTHY LI bizx v=v, 7
RAZ7 2V, 72/—VB, V7=VvERBENIBEOETFR7 = / — M EELLOBER
EESEXFIALCHREE L, 7a=y < YBEOB#ETSE Kurte) 50T S HEE
L, ZD#R% Table 5 K/RnLic, 4£EBELXETIARBK-1 2 0BERHEED7 = / —
ABEY =Y RNERIh, COERBEO-HIIABECEETIERABCHKT S, 8
B-1 OBfERCin B 7 =/ — ALY 7= VIXEBICHNLIAD, ZBRE BT E-2 0
BT E ML 72, Bottom, Middle, Top D4 & iz M CX M AL EEEDOEHMLIRD
bhiehote, 7TAXRVHHBRE»GHEERBIEEC I D, Aewile - ARBLL, IS
E-1L 2 OMMER LB Rr 2 r —ARMETH - eDICH L T, SMEE-1, 2 OMMER X
DBk e e~ A EORCERY OO, SOERIZY 7= vEFUAMHS 2
FArtle—-ATCLADLA T, BEDKRr A —~AD0BEY /= VvEYRETS &
EHO L DB E-20Fr i r —~ARBLF40% OBEY V= viE&%, RBEEOM
Bihdrtrle R X1% B TOV 7=vEEh, BV 7=vE5% UTTsL, By~
=2v X b RKIEOFHE, BHIES LBREZIRTHW50 0, BHERRECT4ELEL TH
bhiz, chbhrtre - AX—HRKEYORBEIEE T2 LELLRD, BHELD -
vAr—AIAEErBABBIC @ THEML, AEOR e e ~21% Top X h 4
Bottom 2% < Rbhic, MEDOERRSL®IETHL, 72/ -8, V7=V, Artr
B — AR TNTHMB -2 I\ 0 THIREMT 2, SOEAIL 7T Ay REKTHE E R 3 E
SFEAEYOERE WK T 5, WL 2 LAME-1 O 7 4 X v 87% O KEH
BAEELDORNLT, AEE-2D0 71XVl 23% OXKBERT S BILEE R,
SEDOT AN vHIHE L XA -2 TRRCRA L, BokiiHEL BT 506, NiKE-1, 2
AEE-1CEERBABERIINEE2CBTTIBRETRKCAEROEST TRERFICE
feLizt Ex bh b, Bottom (E 7m), Middle (##% 13 m), Top (& 19 m) D& &
Bl B D 7 v Y & BokiH ik BB L B2 2 AR -1 E AR -2 B
37 5 By Cili B 25 -1 © 16.2, 11.2, 12.0%, SH8 -2 T 29.0, 34.3, 43.0% 75
Lt 7o/ -, V7=V, mcutwle— ADBRESEPIEE-2 2 648 F-1 w73
% E3F& ¢ Bottom, Middle, Top i #s\»T& 4 12.0, 11.5, 14.0%, HBE-2»biEE-21B
fiTdzeick b x 266,372 465% T LEBEMLIc, 7TA XV EBKMHBDORDELE B
B4 O HE IR O MG EVE B & < —F L e,

4, g ]
7 Hh =<YD Bottom (§§E 7m), Middle (%5 13 m), Top (& 19 m) D ZHALHH

S o R R IR -1, 2 SAHBR-L, 2D A DDB|GIHBEL, Fxk a2, MR,
BMRMD 37 5 7> 2 VERFG AL o, Thb OB BEDOILFERS D5 ik MR PO
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BHL 72,

1) MMERO 7 A < vHEXRBMLCHABE2 KR E{, BREETIHREDD AR
RO -2 OBFER CIRAB K2 OB EOEFUTCED L, 7A<vihiH&o LEs
FOT A K-, 2 LABE-1 D7 v < Vil —#c L, FRERT 5 &, 74~ ik
B 87% DKBHERS TH -7, SEE-2 D7 L v HEHTIX 23.0% BKBERS TH-
foo BoKiHYIHRE L 8T 5B E-1 2 DA -2 Cfh - TIRIFERHCEAD L1z,

2) MHEMOBRES (72718, Y 7/=v,kexie—R) DL Bottom, Mid-
dle, Top DEIAICIBL, ABE-1 2 SHBE-2 1AL TEREML ., 72/ —/ B
LV r=vidABE-1 & 2IEBREER SR, A2 0BG Bottom 215 Top
DIMAZIT A Ay o THWIIL, A E-1, 2 EABE-1 DK » w1 r — R L Top DERALZ A - T
WALt :

3) =A s, BT, BRERBOTASVEBEBIIABE-1 L 2K TEEAE R
L7eht, SMEE-1 & 2 TIRRBH R, MEER, 24 7 BOICRP Lic, RIBE-1L 2D a0
7T TRCKCUREL, KEFROMMEDOH L Bbh 5,

7 h=y =Y BEDICFERGOGFEH D, REE-1 L 2 OB D 7 1< vl & #ok
MY E A BEABITT BB T ARV EBKCLZPERL AT TR
SET B Z EPRB I N, BABLIERS X VBRIN T 2RI HHN 270 5 &H
FTTYV7r=v, 7=/ -1 8, 21 7RCEBCHFET LAY v LG5 TRILEHC
BROCEAT 205 BROBKRSLBETH Y, ZORBOMY O DICHBHTEEND
{LERGDOBRFEANEER D,

5. L
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Summary

The chemical properties of Picea glehnii bark in age of 120 years were studied
with respect to the variations of cross face and height. The tree was divided into eight
intervals. The bark was separated into the newly formed inner bark (I,), the mature
inner bark (I,), the outer bark (O,) and the outer bark (O,) on exposure to air. These
fractions were ground and sieved into the cork particles (remained on a 40-mesh
screen), the fibers (40-100-mesh sceens) and the fines (passed throgh a 100-mesh screen).
The extractive yields of the fibers ranged from approximately 10 and 40% and increased
progressively in order of O,, Oy, I; and I, in all height groups. The combined extracts
from I,, I, and O, fibers contained 87.0% water-soluble materials, and the extract from O,
fibers only 23.0%. Hot water solubles decreased linearly from I to O, fibers. Lignin
and phenolic acids were obtained in trace amounts. The yields of lignin from O, and
O, fibers were approximately 7.0 and 16.0%, respectively. Phenolic acids from O, and
Q, fibers were obtained in yields of 4.0 and 9.0% respectively. The holocellulose con-
tents of the fibers were found to increase gradually towards the outer bark (O,) in all
height samples.



