WP IR S 3524 2009, 18(4) : 16 -22

Journal of Plant Resources and Environment

P g A AR S
7= b 1 A K B[] ) AH S

1 1 W 11,2 3. 4
o', mER, B, BER, 2l W
(1. W ER R ETEE R W RO BF TR, WL & FH 311400 2. FERIRFRFESHESEE, a8 B 650201
3. WHTAAE RTINS BT, WL A5 322300; 4. WHE T EARUFREAR, B #T 421500)

WE . AR UL R e B A A TR AR ) 16 85 ( Pueraria lobata (Willd.) Ohwi) BT AERIE A5 BRANAL 4L
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22.69% ~24.01% , Horb (LA A S b A RIER AP L R B3, Bk KA FIREK, BB R 0B
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Analyses of morphological index, chemical composition of fiber of Pueraria lobata vine and their
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Abstract; The morphological indexes and chemical compositions of fiber of Pueraria lobata (Willd.)
Ohwi vine with different growing times and introduced from different locations in Zhejiang Province were
determined, and the correlations of morphological index and chemical composition with geographical
factor and growing time were analyzed. The determination results show that the average length and width
of fiber of P. lobata vine from different locations are 3.25 mm and 13. 66 um, respectively, with an
average length/width ratio of 237. 98. And the differences of length and length/width ratio among
different locations are not significant (P >0.05). The contents of water, ash, extractives each by cold
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water, hot water, 1% NaOH, solvent, and of acid-insoluble lignin, holocellulose and pentosan in fiber
of P. lobata vine among different locations are 12.09% -13.53% , 4.72% -5.40% , 5.74% -6.13% ,
7.74% —10.74% , 30.96% —33.26% , 4.23% —4.56% , 18.76% —21.40% , 65.16% -69.20%
and 22.69% -24.01% , respectively, and only the difference of cold water exiractive content among
different locations is not significant. With growing time prolonging, the length, width and length/width
ratio of fiber increase gradually and the differences at different growing times are significant (P <0.05).
The contents of water and ash decrease gradually with growing time prolonging, and the contents of all
above extractives, acid-insoluble lignin and holocellulose increase gradually and the differences at
different growing times are significant (P < 0. 05). The correlation analysis results show that the
morphological indexes of fiber of P. lobata vine have a smaller correlation with longitude and latitude,
but the length and length/width ratio have a highly significant (P <0.01) and significant (P <0.05)
positive relationship with altitude, respectively. Except 1% NaOH extractive conient has a significant
negative relationship with latitude (P <0.05), the correlations between other chemical compositions of
fiber and longitude, latitude, altitude are not significant. The positive correlations of the length, width
and length/width ratio with growing time are highly significant (P <0.01). The growing time has a
significant (P <0.05) and a highly significant ( P <0. 01) negative correlation with water and ash
contents, respectively, but does no with pentosan content (P > 0. 05). Contents of all kinds of
extractives, acid-insoluble lignin and holocellulose have significant or highly significant correlations with
growing time. It is concluded that the fiber of P. lobata vine during suitable growing time can be

developed to be fine papermaking materials.

Key words: Pucraria lobata ( Willd.) Ohwi vine; fiber morphology; fiber chemical composition;

geographical factor; growing time
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Table 1 Location survey of Pueraria lobata ( Willd.,) Ohwi vine

%S oML ZiF H$15 W/ m
No. Location Longitude Latitude Altitude

1 7 Anji E119°41"24" N30°40'58" 42

2 5% Lin’ an E119°24'01" N30°21°11" 856

3 g{E Jiande E119°34'09” N29°36'05" 204

4 ¥l Changshan  E118°54'53" N28°54'09" 56

5 J5& Longquan E119°01'47" N28°09'17" 1200

6 b Shangyu E121°14'46" N30°10'19” 280

7 iRBM Wenzhou E120°38'04” N28°01'45" 24

8 %l Xiangshan  E121°48'07" N29°52'19" 28

9 # 7§ Cangnan E120°39°01" N27°57'44" 642
1.2 A& :

1.2.1 HpBSE  HLle S 4e ke
Schultze L[V (BB V (60% f5BR): V (/)K) =
1:2: 1) B, FE M K R & B 30 min EHANE
Yot AR s FZER/KUER 2, R AR
2% Fargefa momaE"" A G2 BAMEETE 100
RERRABERT B A RKEMTTE, 51 R ER
100 HRSCEE LT AEREATIE . F Leica 400B B4 3F
W B2 R FAT S

2 WIANKREFDEEFRESERNLER(X £5D)Y

1.2.2 4@ seg4H % GB/T 2677.2 -
1993 ~ GB/T 2677.5 - 1993 .GB/T 2677. 6 — 1994
GB/T 2677.8 - 1994 .GB/T 2677.9 - 1994 #1 GB/T
2677.10 — 1995 H 45453 3 W 78 B e £F 4K 5 P AT
KA KA K HE Y 1% SEAMI B Y A DLE
LY MABRAR ZRERGARESE",
M EWEHESE 3 K.

2 HERAHAM

2.1 BEAEESHLILE ,
2.1.1 REAFRGHEFEN Stk FHEES
RAFHreF bbb R EE L — A HERER
KT KRR YA 44T R R BLAT , £ 4R 3K, /]
FF S E Rk | BTl 4Lk A SRR A
AEBKPERE BTSSRI B R AT 4L 54645
WIEERERF2, AER2TUER, KB
AT K BN 3. 25 mm, £F 48 F 3 55 WAL N
13.66 pm, 44 5 L Ry 223. 06 ~261. 16, F-3 K
SELLN 237.98, BRI, WiVL B L 4 R A 4 4
K KRBHENRS HAE KRR THRANER
F175 % [ Phragmites australis ( Cav.) Trin. ex Steud.)
SRpRINTHRE

£ 9 MR, 4K B B B SR SR IR , B
HRMRTEME, ITENWAERES3.53 mm, 25
H 114 5 R FTE BRI HBRERR, &/
B EEFIE, RH M RTEE R 14. 06 pm, K5 H
B 1.06 £ ; £ 4 58 L B ORI 2 8 R AP IR, /M)

Table 2 Comparison of fiber morphological indexes of Pueraria lobata { Willd.) Ohwi vine from different locations in Zhejiang Province (X +

sp)! :

7=#fi Location KJE/mm Length FEEE/um  Width . KTEH  Length/width ratio
ZH Anji 3.09 £0.07a 13.88 +0.46ab 223.06 +17.49a
5% Lin” an 3.25 +0.23a 13.83 £0.27ab 235.56 +21.19a
FPE Jiande 3.17 £0.21a 14.06 +0.26a 225.69 +19.02a
¥ 1li Changshan 3.16 £0.15a 13.65 +0.06abc 231.52 +12.43a
J& Longquan 3.53 £0.24a 13.50 +0. 18be 261.16 +28.67a
& Shangyu 3.28 +0.18a 13.29 £0.19¢ 246.59 +15.37a
1B Wenzhou 3.17 £0.16a 13.35 £0.21¢c 238.12 +15.74a
£11] Xiangshan 3.23 +0.19a 13.91 £0.12ab 232.49 £11.30a
% pg Cangnan 3.33 +0.28a 13.47 £0.18bc 247.68 +24.77a
FI51H Average 3.25 13.66 237.98

DRI RER/NE FERERERBE (P <0.05) The different small letiers in the same column indicate the significant difference (P <0.05).
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2.1.2 ARAAKHBERLAELSHE AFH
KA RS ARSI ESE R AR &
IR, SREAENRE FBEMKRE LME A
Kt e K imisgm, KRB E,
S 1 42(2007 48 HE 2007 410 H ) Bt
FARKIEERR, PR ERMN T 0.47 mm; 55 1
FkF(2007 4F 10 ) XEG 25 2 F£53(2008
S5 A)AHERKERK T 31.75% ;55 2 4£(2008 48)

%3 FREKHEABEFERSEFNLR(X £5D)"

ST K BEI R TR, M\ 2008 4F 5 F 2 2008 4F
10 A, 4K BEAUEIM T 16.06% ,

I A e T B FEE K, 5 T 4 B 0 N
FHB. B 1 ERSNEEHE 2 EESHTETRE
BN 0. 12 pwm, KAEFEBBIRAFEKERM 0. 13 pm,
M 2007 4£ 8 F 55 2008 4E 10 A, BT 4 1 FEREAX
Winy 2.31%,

B AE T B S, B TR 4T 2 1 B8 LE B K U
B EBIER MM 1 ENRIERTE
24E 8 1 ERENNBEEE 2 EHESEHIE KT
HARE T 30.47% ,Tis 2 EHEZRNE 2 BT 4
KRLAUEMT 14.83%

EFBEMMTERRY, HEE 1 EKEN
HEE 2 EESHE 2 FMBEIAKE TR
Tk 5 B IE35 B B E K P (P <0.05)

Table 3 Comparison of fiber morphological indexes of Pueraria lobata { Willd.) Ohwi vine at different growing times (X +SD)"

%S K& A 4= K B JE]/Month KB/ mm FE/ pm KR

No.  Collection date( YYYY - Ml\t[) Growing time Length Width Length/width ratio
1 2007 -08 5 1.42 £0.13d 12.07 £0.05¢ 117.06 £2.11d
I 2007 -10 7 1.89 +0.09¢ 12.10 +0. 06¢ 156.37 £6.68¢c
m 2008 -05 14 2.49 £0.11b 12.22 +0.05b 204.01 +9.51b
1\ 2008 -08 17 2.63 +0.08a 12.30 £0.07ab 213.63 £7.92b
v 2008 - 10 19 2.89 £0.06a 12.35 +£0.03a 234.27 +5.22a

YR PRFEN/NEFREREREZE (P <0.05) The different small letters in the same column indicate the significant difference (P <0.05).
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ARG A BRA R e 2 il 78 2 A 5 5, Tl EL iR
WA B RET s P PR M S B BRI
M, B MASR LIS R S E P S B,
MR R BA A, AR AELT . AR5
HERLFEHBRIE 4,

ME4 AN, RE-EES LK SET
¥R 12.09% ~13.53% , K43 SEEH; AR H
BREAHRNEK SR’ N 4.72% ~5.40% , FRIK5
TENS 1%, KAZBRERWEELENR, S8
BAKMRR LR TR ; R[5 7= 2 23 i £F 4 vh 4 7K 4l 1
YEBRERREBBEKFE(P>0.05), FHEH
3 5.89% ; ARt B BEA PO S BN
7.714% ~10.74% ,F¥ESERN9.19% , HH RIFETF
% RN R EEN A AP POk Y SR

FLRETER E LU RUREERERFE PR
KW BIE T, R IET BB R B kA 4
K Y S BB AR s B R AT A 1%
FAHH Y E Ry 30.96% ~33.26% , P& &
H32.14% Fooh , S RER R LR AT, &
BERRHR B BAR; AR 7 5 e 4 h i A
AR SRR 4.23% ~4.56% , K[l 7= 16 32
FBUN. SR PE ARG B RER
S BRI & B R AR A
ERAK, HI, B RS 1L ™ P8 2R 1
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FREROERBIERNHKBR ARSI, FF
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HRRRETKIRE R, B3R 4 ATEH, AR HEE
HEMMABRARTEN 18.76% ~21.40% , K[
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Tablc 4 Comparison of chemical compositions in fiber of Pueraria lobata ( Willd.) Ohwi vine from different locations in Zhejiang Province

{(XxsD)" k
%8/% Content
Fei
Location Ky Ko Bk okl i 9 1% AA A
Waier Ash Cold water extractives ~ Hot water exiractives 1% NaOH extractives
L Anji 12.09 +0.44¢ 5.40+£0.11a 5.81 +0.13a 8.72 +0.68b 31.52 +0.51cd
5% Lin’ an 13.53 +0.36a 5.19 £0. 12ab 6.13+0.17a 10.19 £0.33a 31.43 +0.56¢d
/fE Jiande 13.48 £0.27a 5.27 £0.13ab 5.94+£0.19a 10.74 £0.57a 32.18 +0.20be
# 1l Changshan 12.79 +0.09b 5.31£0.11ab 5.86 £0.16a 8.99 +0.68b 33.26 +0.49a
5 Longquan 12.72 £0.59b 4.83 +0.04c 5.74 £0.13a 7.74 £0.23¢ 33.21 £0.27a
k)& Shangyu 13.30 £0.33ab 4.88 £0.18c 5.74 £0.20a 7.92 £0.35¢ 30.96 +0.53d
{E N Wenzhou 13.21 +£0.34ab 5.24 £0.03ab 5.94 £0.19a 10.41 +0.29a 31.82 +0.41c¢
£ 11} Xiangshan 13.21 £0.07ab 4.72 £0.24¢ 5.89 £0.30a 8.87 £0.32b 31.96 £0.23be
EHj Cangnan 13.14 +0.35ab 5.15 £0.15b 5.96 £0.13a 9.18 £0.17b 32.69 £0.32ab
F-3{H Average 13.05 5.11 5.89 9.20 32.11
& #/% Content
el ,
Location HHLERHLY MABAR PR Z N
Solvent extractives Acid-insoluble lignin Holocellulose Pentosan
FHE Anji 4.35 +£0.04ab 19.23 £0.29de 65.16 £0.81¢ 23.36 £0.46ab
I/ Lin’ an 4.37 £0.19ab 18.76 £0.24f 66.05 +0.92bc 23.60 +0.55ab
1= Jiande 4.56 +0.13a 19.65 +0.21c¢ 68.20 +0.35ab 22.85 +0.63ab
‘#1l Changshan 4.23 £0.11b 20.21 £0.20b 67.38 +2.09abc 22.69 +0.58b
F 5% Longquan 4.37 +£0.19ab 20.15 £0.15b 65.97 £2.61bc 23.60 +0.47ab
_FBX Shangyu 4.47 +0.21ab 20.04 £0.18b 67.56 +£0.41abc 22.96 +0.41ab
BN Wenzhou 4.33 £0.18ab 18.94 +0.17ef 69.20 £0.21a 23.83 +0.41ab
% 11 Xiangshan 4.29 £0.12ab 19.56 +0.21cd " 68.92 £0.86a ' 24.01+0.97a
% Cangnan 4.28 £0.13ab 21.40 +0.29a 66.87 +0.73abc 23.99 +0.86a
-PJ{H Average 4.36 19.77 67.26 23.43

) &8 PR R NG FAE R E R B2 (P <0.05) The different small letters in the same column indicate the significant difference (P <0.05).

2.2.2 FEAKREZESELFTHARNGILEK
KRR i e B B F e b e R 5. &R S
ATRAE Y, Bl A B ] AR , 8 A A 4 ok o K
&R B ERIK(P <0.05) , % /K3 H Y ok h
Yy 1% SEAh L RAVUIERI LY &R
EFE(P<0.05) s FHEFRABAREMGLER
A B A 1 I ) B SE K B 3 R (P < 0..05) , T
LS RIEFEEE | R (2007 48 10 ) 158
2 AEFKZE (2008 45 10 ) B3 & FHMAE K B B
(P<0.05), TR S EYEREHR, FI,
B K AERRXT IR A R MK,

2.3 EBEAARSERTAFEARSHERERER
4K EE A XS BT

BRI = R B A I S 45 hn AL F H S
HE R R KR S R AT A M AT
LR BN, B NIES RS 2B NS E R
SMERD, HEAR AG A EK EAFFEAR B2 IR IE AR R R
Z(P<0.01) , MK RBCH0.846 3; R SL4ER
WHBEREMEER(P <0.05) , HERH N
0.702 4, & 1% EEAMM B Y S S EHFEREK
AL S RINR= -0.738 2,P <0.05) , k4 4
BAEHB S ZE SRR A B E

Y



v
4

At

a4 M A% BT AT A AR AR B L 5 7 b R A ) A A A 21
%5 TEEKMEEHIELPARNIEE (X +SD)" -
Table 5 Comparison of chemical compositions of fiber in Pueraria lobata ( Willd.) Ohwi vine at different growing times (X = 5D) 1
- EH/% Content
me  FREB k) Month p=
Collection date Crowing ti KAy KAy VK4 okt 1% SE R Y
(YYYY - MM) Towing lime Cold water Hot water 1% NaOH
Water Ash . . R
extractives extractives extraciives
I 2007 - 08 5 17.57 +0.23a 7.13£0.03a 3.61 £0.04e 5.13 £0.04d 18.61 +0.03e
I 2007 - 10 7 15.13 £0.11b 7.06 +0.03a 3.98 £0.03d 5.75 £0.02¢ 21.32 +£0.04d
il 2008 - 05 14 13.94 £0.13¢ 6.51 £0.03b 4.02 £0.06¢ 6.69 £0.02b 25.74 £0.03¢
\Y 2008 - 08 17 13.84 +0.17¢ 6.49 +0.04b 4.35 £0.05b 6.73 £0.02b 26.96 +0.05b
v 2008 - 10 19 13.51 £0.11d 6.05 £0.05¢ 4.77 £0.06a 6.98 +0.05a 28.17 £0.06a
A EL
S H/% Content
=} %% BE; 2. i
4y Collection date [—t{tﬁﬂ‘.lﬁ]/MOmh EHLER LY BABARE >
No. Growing time 1 HARER Ede
(YYYY - MM) Solvent Acid-insoluble
. L Holocellulose Pentosan
extractives lignin
I 2007 - 08 3.07 £0.03d 11.48 +0.04e 44.17 £0.03d 22.93 +0.10b
I 2007 =10 3.18 £0.07¢ 12.56 +0.06d 51.73 £0. 14¢ 23.53 +0.03a
I 2008 - 05 14 3.96 +0.08b 17.69 +0.03¢ 64.27 £0.19b 22.19 £0.03¢
I\ 2008 - 08 17 4.11 £0.01a 17.98 +0.08b 65.14 £0.05a 20.10 £0.04d
\' 2008 - 10 19 4.13 £0.02a 18.14 £0.02a 65.32 £0.07a 23.57 £0.02a

DR AR/ T ERREREZ (P <0.05) The different small letters in the same column indicate the significant difference (P <0.05).

W5 A T TR A [+ 0 5 T 4T 4 O B A A R A2
MRS A KR B TR, 45 R K], B L
4K BE L TR AN 5 b - e A K B TR] Y A SR
g K, Mo R B4 0.982 5, 0.995 0 F1
0.978 8, 24K B E M IEMKME(P <0.01), Bk
FF YLK P RS 3 Bor S RRE I AR K [
Z(P<0.05) Atk .2 (P <0.01) By HRAHR KR, A
KEFS N -0.892 8 1 -0.969 4; B E RS
BEER A KA e R HA A B3
(P>0.05) MR ECN -0.374 5, BREA4ERE
AR# S BokH Y 1% |E LY A YLE
FHEY BRABFARMGHERSRSE KA
leal 9 AF 36 28 %043 1 4 0. 905 5.0. 970 3.0.989 2.
0.983 4 0.970 3 §10.955 7, F %Mk 8 522 Bk
BERKF.

3 WA

AARARC ST R & B R ERA %
FURHTA I EEARIE | 25 4 110 A AL 4R
REEBRBNEERR, KK TZHAREIRE
R AR A i AR R ET AERL AT S AT R > 0.9
mm R FELE > 35, HAFHEE H LHAHER TR >
70% " bR, W SR B, WA e B A

YR P KRR T8 L AR AL SRR R — R
SR RN F 4R BB B RS . T E R AT
4 THIR AT, R AR, BIR L RE R4, BB 1]
WEE A By, BIRAS R B, R AT 4R B R HL 2R
BB B et A B E S LSS IEAR R
U, PRI, BT A EL A I R AR R KRR S
AT

VRV T HETE 25 0 52 A B AT — E A0 5 18] 36,
BI7EE & HAKMEFREEN , 44K ERERK
WhnMmiAS k. 42 ( Picea asperata Mast.) B4 4K FF
K % W RE 7 3R T & TR ', B AT
( Phyllostachys pubescens Mazel ex H. Delehaie ) ¥ £f
KN BRI TR A . BN AR
BERK S L SIS A ER R E (P <0.01) Mg
E(P<0.05) AR R, X W RE& th T %K
A3 v , TELPE R W AR, 25 ST B 3 o, i YR v Y R
BEF T ERI AR E T, BRIEESS
ZEEFERMEER K, KRR SCEE, 4 H 1
M2 A TE—E (B R 2 (BB B
220 5 4 BB R IIA R B E AR, X
AT iR i RS /ME . B FEEANIIR
ZERRY TN 1% DALMY S B
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