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Abstract : Based on weight lost method, filter bag technology (FBT) was applied to determine rubber content in Eucom-
mia ulmoides leaves. An orthogonal design was applied to compare the effect of filter bag aperture , sample weight and ex-
traction time on extraction efficacy. The rubber content in leaves from different clones and the same clone planted in dif-
ferent sites were then compared using FBT. Results indicated that rubber content varied significantly among different fil-
ter bag apertures (F =3.685,p =0.043) ,while it was not impacted significantly by sample weight and extraction time.
The optimal condition for determining rubber content was 25 pwm or 10 wm of filter bag aperture with 0.1 g of sample
weight and 60 min of extraction time. The rubber content of * Huazhong 6’ was 4.49% by filter bag method , higher than
3.64% by traditional Soxhlets extraction. The rubber content in leaves from different clones and the same clone planted
in different sites varied significantly (F =92.689,P =0.001). The highest rubber content of 7.00% was found in leav-
es of ‘Huazhong 11’ collected from Zhengzhou,while the lowest of 4.28% was from ‘ Huazhong 12’ growing in Ling-
bao. Raw materials for Eucommia rubber industrialization were strongly recommended to be marked by Eucommia clone’
s name,its place of origin and its age,which would be conducive for manufacturing enterprise to reasonably assess the
expected rubber yield and production cost.
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Table 1  Factors and levels of orthogonal experiment
2 Factor
AP (A) B it (B) WE4EALI (C) 4RI TF]
Level Sample weight Filter bag aperture Extraction time
(g) (pum) ('min)

1 0.1 25 60

2 0.3 10 120

3 0.5 3 180
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Table 2 Scheme and results of orthogonal experiment

S

No. A B ¢ X Xy X3
1 1 1 1 0.030537 0.036473 0.023084
2 1 2 3 0.024435 0.043958 0.02573
3 1 3 2 0.018938 0.014041 0.020588
4 2 1 3 0.025132 0.036635 0. 024653
5 2 2 2 0.024975 0.029483 0.036111
6 2 3 1 0.033796 0.025127 0.019858
7 3 1 2 0.023603 0.027694 0.022808
8 3 2 1 0.019169 0. 02495 0. 026896
9 3 3 3 0.019988 0.017655 0.022447
F3 SPSS HELSMEIER
Table 3  Data table of ANOVA variance analysis
i T RS- J5 il df ¥y F Sig
Source Square sum Mean square ®
(A) 5 Sample weight 0. 000 2 0. 00007 1.959 0.167
(B) JE4%FL4% Filter bag aperture 0.000 2 0. 00000 3.685 0.043
(C) $EHUKE] Extraction time 0. 00004 2 0. 00002 0.482 0.624
%2 Error 0.001 20 0. 00004
St Total 0.019 27
I 231 Total correction 0.001 26




502

KIRF=YIBE R 5T K

Vol. 28

x4 BERTER

Table 4  Single

factor table

(B) Jg4efLiz HfH Frifii
Filter bag aperture Mean Standard error
1 0.028 0.02
2 0.028 0.02
3 0.021 0.02
RS HILER

Table 5  Paired

comparison

(D) IEARfLE B () UE4efLIE B

Y2 (1))

PRI 122

Filter bag aperture Filter bag aperture Mean difference Standard error Sig
1 2 0 0.003 0. 846
3 .006 0.003 0.036
2 1 0.001 0.003 0. 846
3 .007 = 0.003 0.024
3 1 -.006 0.003 0.036
2 -.007 = 0.003 0.024

2.2 BEESEEWHMBENELRILE

TEARIEIE 4R 6 5 AL PP & B2 0 4.
49% , i T AL L 5 3. 64% B F- PR BUR (%
6) o TIEGEHRA 5 B UK A 5 B FH X A of i 22 ¢
(36.30% ) JEIEAZ1 (0. 4% ) B2 90 5, Bl T &

PR AR RAR DR 2/ e o S SRTIEAR
X R VR B B AR o R 1) 4 B8 AT, Ll
Yo 97% (3 6) , F K I IEARBA T 1 & Bk )
SE AP AR 2 AT AT

®6 REWEAZSHILIBELNRBLERILE (Mean £SD)

Table 6 Comparison of rubber content between filter bag method and traditional Soxhlet extraction (Mean + SD)

TG T/ B o #
Traditional Soxhlet
extraction/quality analysis

LIRSS/ Bt 7
Filter bag method/
quality analysis

RICHRIE/ 4l B 53
Traditional Soxhlet
extraction/ purity analysis

FEAPRE &
Rubber content (% ) ol
ARR A v O 22 36.30

Relative standard deviation (% )

4.49 +£0.02 97 +0.60

0.4 0.6

2.3 AR AR RS ENNE

[7]— 7 M AN 7] ity 7o o [73) — ity Fof AN [ 7 i ] A of
W L R S i 22 S A 3 (F = 92. 689, P =
0.001) (£ 7). Hrp 4efp 11 5 K& i,
T3 7. 00% , HFIMEY AR 12 S0 RS R
(6.68% ) BeAT WA It 22 5k, (H 36 3 T A RE W
CAefh 12 5 M B R AR AR 12 50 RE AR
12 57 A A 5 A A, O 4. 28% , 5 At
JURPAL Rt B AL PPl S 22 e B . T AR R
12 57 JEs 45 A 11 57 R R AR 12 50
SO SRTE TR

2.4 EGRNIZSEERANVEIZNLLER

P 1 HAR T A5 G o I 8 A AR IR A
AR G AL & B T 522 0 BRIy 1
A 5 BN T AR O, B IR ) 100 g ul T
w Y IR TR R RAE 0.1 ~0.5 ¢ Z ] X T
I S e U B AT B S A, SR T AR I S I
TEBAL B BE b 23 BRI T i M £ R R,
PR RS ST P NTE N TSk SN Sk s
AR R, X — 5 Takeno S 2817 ity 4% A
o BEARPAEL TR I DR ASH R R T 5 22 it
E RS SRS TR R AR R . EH SR
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R7 AE MR & B E (Mean + SD)
Table 7 Rubber content in leaves from different clones and the same clone of different sites ( Mean + SD)
s 57 AR 1L 5 (RN 12 5 (R%E) 12 5 (HM) AEfit 12 5 (JERH)

Species Huazhong 11 Huazhong 12 Huazhong12 Huazhong 12

(place of origin) (Zhengzhou ) ( Lingbao) ( Qingzhou) ( Yuanyang)

Rubber content (% ) 7.00 £0.30a 4.28 +0.17¢ 6.68 £0.26ab 6.30 £0.76bc
XTI AR 2 4.3 4.01 3.87 1.20

Relative standard deviation

T FRAMRE RR ERA B,

Note : Data in the same row with same letter indicated no significant difference.

A F I 1 S A0 X TG PR L Ay A e e ) 2
H PRI 46% o [RI, JEAR A AN T B AR B

A, BB ST o TERAA, AR
Tk A A O AR A R A A

R A~ IR~ TR~ R
Sample—alkali

treated—filtered—dried—smashed

F Bl B A~ TR~ TR~ B R

treated—filtered—dried—smashed

# R~ K

Sample—alkali
Sample—smashed

FE R ES-100g
Sample weight
5-100g

- '

P E0.1-0.5¢ P f50.1-0.5g

FRIGHE

Soxhlet's extraction

A 4
FEHJT100 B 428 22 WL v, I Ha )
TG U8 Y, 45 AL A 5 A ol ek
fi# ¥ Immediately filter with 100 mesh

sieve, wash filter flask with hot solvent,

obtained petroleum ether solution with

Eucommia rubber

!

AHE TR LRI S R s ki vg,
T 4§ FX T Deposit by anhydrous alcohol
after cooling, filter,dry and weigh

!

SERFEAGHEAT IR IR 2
Extraction rate (%)

Sample weight Sample weight
0.1-0.5g 0.1-0.5g
v
G by RS
Ultrasonic
: FEILHL .
Soxhlet's extraction
Mg, TARKE
Dry filter bag and weigh

A
WEEBERMREE
Rubber content (%)

1 FHRERAEMRENETERETZRE

Fig. 1

3 WS

AR SCR JH Ul F TR S B, M) DB AR B
AL A PR B . IR SR SE IR A R R
W1, B AR ALAR R MR I R 45 R A0 N R, SR BT )
FIRE it X IBUBOR B SR, 305 7 74 1Y

Comparison of operational process of traditional extraction method and filter bag method

HEH B0, 6416 5 I H 0I5 4E A Takeno S
SR RS AN RO SR €58 I
B 2 RSB, ELRS T 00RO 2 TGk
B R AT, 81207 5 0 2 2 R T
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