rhiE ¥ e (Jour. Agric. Res. China) 33(2) : 159~168 (1984)

B RAEEEFEOZRRAR
2 S -

E Bk (Agava sisalan) 3R FHBMBLE S 5H 6 — 9 %HER » Hrb DUKEM s
EAGERES  HRMEREZ85% - EEAZHIBAILUKE0.03—0.1N S&LMNB KB RER
1% o INFEEEAET pH (= 3.5—4.0, AIRESHE EAERE - REERIKEBKE AR
R SRR A RN BURLNT & TR BN 7R RA47% ~ 66%7F:30% o

MR B R R TR R B BB EER T HESE §128.49% » HIkE530.2
% s WERAEA 5% » K558.8% 5 VB EE R RI DR Tm B EEEE S BME - HEELERER
BAE B HERERATGRRETBY o REARZBENSE S EHBMETRMALEY -

T EHE RS T LSS H KRBERER Y 2 % e B2 B3RS (Leaf protein) - 4
BEAIRBINBRRE S HEEREITE B NREBEMGEZED (Leaf protein concentrate)
> fi#% LPC - BRIE A SN EEREAMRARGERAFBHTHANSRER » U AEES
BEFEZTR W o

AEWBLEERR 8 E 9 EAN » REBBHESTAME @ » FIFKE 3.5%/ » K% BEEY
s BRESEITE o A BaRTE AR » W TEMEETE » BRECKSOBYIET TR R Bk Bk
B B EERMEEREDRREEDFEHENERDRER - ARREBERENK  REAS » 5%
féifl » EHEFR TR EMPEGEN o A RFREEMKE » CEERSMBEZFIE - sl
EABZBEMES B BIERBRBEIRE » A EbiEikR -

A G CR S 30 IR R TR B A LR R A SR TR W LA EEEAME R EA
BB IMRE » R HEIEER 2 MR o NI 2B GEEER DR E T — R R PR R
B39 BEETHRHAERBENERESEEE - WRERDGRZBEDRMLGYT > P T RHAE
FIRZ Tk o

MR &

— ~ BRI

£ (Agava sisalana, > 34 Sisal) @ RETEER TS TG 2B » ORI T2
R o

it (Dried sisal residue) : TR E BIRMBB KK BE T IR T BB 2 B R -

ERiE (Wet sisal residue) @ #€KEG T IR AT BIAOBERTRE KT & B 2B » IRA
FEZERED o

o TEEREHIA T L B0 0.001 > 0,015 0.1N ZESER ~ BIEE - AL - BN 8

AT WIgRIREA 1158 5 -

N et i L1750 e
SR IR
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K 55 v v L A R TR MR > VAN B RO 22,507 » S AR % » BA150 A 48
B BT R EEE R EI TR o SRR AUINA 2. 505 B K e I 1 S A A A UL LA W 3
EEE o WAL AR IR K o
= EEELESE | SR AR E 24N - INERFRATE pHS.5 H4.0 5 PN 50°CHy
swc%5&%&%@’#ﬁww%ﬁ?%ﬁ%%’mmwmm%Tﬁﬁﬁﬁﬁ%mo
R AR KA HUREE - IS  (ZREREAD 0 HRS R BES Rk
A()A(Zﬁ&“ﬁ/”°é%&£ﬁ%%a%ﬁ%@? LB G AT R T2 o
T EE BB ¢ KA ~ BV ~ BEAE R BRIEIETE B 0T T R R MBI 2055 5 4
%@52@@&@24%& s DIBELEE (3,500r. p. m.) 7B 5 Bi—a i BB, Gunning 1E
e o SR 2RI o 5 % REN > 60% KR 0.4% SRAMMEN - TISHEER S5
m%aﬁ%ﬂF@EE&%%ﬁZL°
CERERGLR T © BRI ST 2 B R IRS005E B B RO 0 A0 6NEHR
’m&ﬁéﬁﬁm’EHWCTK%%¢ﬁ’ﬁﬁ%&m%%@%’MXMUJ%@@@ﬁaﬁm@
_mEEE 2 KEY > JEA Yanagimoto Model LC-5A H BAMEEEE 4 el 2 o

RS

— - BEEER AT
i BRI RAY R AR R %%aﬁc%& PRLER T B4 (Sisal fiber) AABEMEEREREIZ S
B0t o BN — LR SRR B4 RS - 3

S8 e 2 R A K B AT 5 Ry —— SRR » MR IR
B (2) REIR FEOK A » RSk — Rk R SRS  RRRIRE © AL
SEAE G I 2 IO TBL B BT o RIS » 3 EIRE SRR L L 5 7 25 8 o
R IPRMPRAIE © ARG BB T - 5 2 RN ZRE B -
EREEAREAZLR

FE1003 5 HIEN » LU 5002 7t » 57 FRZ BhiH SR TR o B e B T e P
mMO’ﬁE%$F%%U%ﬂZ%§Ew%% ﬁ5WC%%&%ﬁ CREREAE » WA EER
WeE R R E B -

Hh 7% 8 7R H O WSS SR FORT DAt > Bk > 0.00IN BREZ0. INGLAR ML

R 10 HEE A RN 2 — IR 5 5 P

Table 1. Composition of Sisal leaf and its residues of fiber manufacture

(%84T
g ¥ Substrates )
T iEE Sisal leaf B Wet residue B Dry residue
HE Ttems TT—— - ]
. & (2) (3) (1) (2)
WwYE (%) Dry product 16.87 14.61 17.26 571 13.17 11.57
MK 55 Ash 3.12 7.38 8.94 11.73 17.96 17.70
HER Crude protein 6.61 4,75 543 046 7.87 6.74
FH B Crude fiber 25.46 27.35 29.32 51.58 14.08 3.31
g RS Crude fat 3.83 2.64 3.40 4,87 2.75 16.13
Z B Carbohydrates 27.37
57.88 52.91 22.36 57.37 56.12
T Pentosane 13.91 “
| |
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Table 2. Partition of Sisal leaf protein

161

@ B %  Composition 4 # Content (%) 5 % 44 Partition (%)
WERY Crude protein 6.61 ! 100
WMEAY Simple protein 4.56 69
W B R Free nitrogen 2.05 30
TEEEAE  Soluble protein 3.35 50.7 (1009%)
KBEERD Albumin 1.17 (34.9)
EiGMEE  Globulin 0.29 (8.7)
WEMER  Glutelin 165 (49.3)
EREEA Prolamin 0.24 (7.2)
REMEEAE  Insoluble protein 1.21

®3 I TARBERHEMEE AR 2 L
Table 3. Effect of extrate solutions on the extraction of sisal leaf protein
Hh H ® ERkE GEHE) W & @ B | & AWMU &
Extrate soln. Product (g. dry wt.) Gude protein (%) Protein recovery (%)

K H,0 1.07 23.3 22.3
Bt [t Aceticacid O.01N| 1.04 28.7 24.1
B E: 00IN 078 28.7 19.2
B  F Hydrochloric 0.76 33.0 24.6

acid 0.001N
H  E 00IN 075 395 25.5
B OLN 0.69 38.6 24.0
& fk # NaCl 001N 071 39.2 25.0
& v 99 NaCl 01N 061 385 211
® k # NaCl1 N 0.93 30.2 25.2
o4 /K  Ammonia water 0.86 40.2 30.8

0.001N i
% 4 Ammonia water ‘ 0.76 33.0 28.7

0.0IN ‘
5% X  Ammonia water 0.92 41.9 34.7
k=Rl (I)\IlalEI)H 0.00IN | 0.60 33.5 318
Z& 4 NaOH 00IN J 0.88 , 38.2 30.1
HE I NaOH 01N 1.08 k 41.1 32.8
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Table 4. Effects of extract solution and protein coagulation treatment

on the extraction of sisal leaf protein

) |
il 551 ® EpHaRAE®R | B M BE B X A H ERTMEE

) ) (R ) ]
Extract solution Coagulation treatment Product Crude protein | Protein recovery
(g drywt) | (oo 1 (o)
\
250ml TR E24/NER ‘ 0.76 24.3 i 12.7
K pH 40 | 0.76 288 23.3
H,0 !
230ml pH 35 0.76 32.0 26.0
50°C 0.63 34.2 23.5
80°C 0.64 31.0 21.2
G PN } 083 23.2 208
NaOH 0.00IN 250ml ‘ [
pH: 4.0 0.87 239 23.1
K 250m}
H,0 I pH 358 0.84 285 23.4
I 50°C 0.73 318 24.6
80°C 0.71 310 23.5
& S TR 24\ 0.68 21.1 ‘ 18.3
NaOH 0.01N  250ml
pH 40 0.81 30.9 28.7
7K 250ml
H,0 pH 35 G.80 23.3 25.0
50°C 0.65 19.7 13.8
80°C 0.59 31.0 | 19.5
HE NI ‘ RG24/ NRF 0.23 13.9 3.5
NaOH 0.1N 250ml
pH 4.0 1.15 33.6 44,7
7K 250ml
11,0 pH 3.3 1.19 371 471
50°C ‘ 021 15.2 3.4
80°C 0.24 15.3 4.0

A SRR BB & 10 R o AT RG22 EEBESEN S - MDE KRS FRIERE
WO REAT o R 2 ZBMEEAR S PAIBEEABAKEERBRELELKETEESE » R
AW FERE S RS O BV E BN A 5 DB RIS RERE B B S 19 B (AP RS
BB EEL B ERDETMESR G EAEEBREZRE - HRABERBURI0.IN SSLHHHT
BE AT LB BRI R HEAESERERHFE » F1005C B HEE T 531 8 RiiliEs
 MEBE & EAL% » EEEAFRERI40% °
- BHREERRBRTERLE

FHERAEEEEAR & HITERZEM KR AN RRE 2 RSB Z B EER
e > LAINESEE 9ZEpH4. 0573.5 » Bk ZE50°Ce80° C45 U7 i 2 SRR VLI - T S48 24/ Ry AL AR TL
PR AL > R 2 TE R R RIS © 32 4 PR A7 P 2R B R 3R T 2 S S AR e A
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R Ml o th# 4 TR NEETAETE pHS. 554 . ORI S B 703 -V B BB © il g 14 8 o
o EEERBER T AHEEERK R PELEA o FEELMBGEEIESAE MR » (AR
BB R R 7T B s R R E R E BN A B A o AR BRI A 2 SIS LR g
F2.5(% 82 0. 1IN SA LM —k % » BRUKHIE—K o B i 7R mER s = PHS3.5 %
BT > 1Y 50°C TRt 2 UR B RIT o MRIETT BB R 1005 i FROEHO PT F1. 250 PR MR 2E
EERG  HEBESENBITY% » ZEABRKEEATS -
MR ERRRRS BRIk ZEB AR ¢

BN BFSRRRE RS REERS - WEBE  BWE ~ BHER KB RE AR Ttk
> EREAN AR > A F BRI E AR o R B K2 B RS RE 5 BT DU RGNS
5 B IR R Bl A R B 7 p AR I o

TEVRHE AR VR N EA TR BT S pHA. 0 » B R ILILIE T U5 8 > BEZHRLS0°Cizie 5 MEAH
TEiE AT LA eI 4—2 0 B 2 IR R R A U B 2 5E25.8-30.9% -

HHRREAELLA RO INGE LR » FInERAL pH (EF4.0 » REEIKIRIEEER - K5
TR BRI 2 A TR A PR AR o pt R R AT LLAH L 0. 1IN v B K BT - 30> NERL
w2 R A K BRAREE A S 0 R EATEEEUR 10050 F7 BRI E Tl B R BUE o B TR
RBRNAE G EEERAESAEAE SRS - MR M TR - MARRRZERH
RS EE IR » KD IERRRIERN ©

+&S | RE 2 B E IR

Table 5. Extraction efficiency of sisal leaf protein concentrate extracted from wet residues
‘ l
EalE  (EWE) o' B H

‘ Product (g. dry wt) Crude protein (%) |
I

E oA OH MR

Protein recovery (%)

#ih th i3

Extract solution

piie 250ml ‘
H,0 0.61 38.3 ‘ 43.3

250ml }

\

FEALH 25Cml ‘
NaOH 0.1N 0.80 44.5 65.9

7KH,O 250ml J

R EREZRBESAHE

ME A SRR 2 RS DR > WEHERAEME ST HERESE > BRINE 6
iR o f13 6 BB HE 28 R B R BB A BEEET » B 201N SShahh b 20R
Bk o IR HIR R BRI A TEHERR R R E R A B SR DS BTRE (mixing) 2
JTETNE L 2 SR P R o 3 7 UM ES A E (stone mill) BHE (milling) #7
BT FT 13 MY B2 (3 BRI R o E bR e T DA R T SIS B T DR B i B B AR B R B R
s HERRR 2 EEE SRR ERERS > LHE 0. IN Bk 2 EEE & BRI S
% o s WKL EEEBRREEULINES0 CRI B RLF » WA I8 A9 R » HAS R S
TR TR IR R o SRS R BRI A 2 A B B L0 O3NBRI HI A I B2 12 A #480° C g
HE2AN > SEEEREZ AT LU o
A BRERERREK

Ak ~ BRE R AR5 2 EERE MR REMRGEES (Sisal LPC) » K~
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Table 6. Extraction efficiency of sisal leaf protein extracted from dry residue

by using mechanical mixing treatment

i H W BERAERREER Fx‘(é‘n@%)ﬁ W E A B ZEAEHHE
Extract solution coagulation treatment Product Crude protein | Protein recovery
(g. dry wt.) (%) (%)
250ml FRE 24/ 0.69 33.6 22.5
pH 40 072 32.8 22.9
yiid
H,0 pH 35 0.76 32.8 23.9
250ml 350°C 0.68 3L.2 20.6
80°C 0.78 33.1 23.0
SEAEN 250ml B 24N e 0.66 318 201
NaOH 0.001N
pH 4.0 0.66 30.7 19.6
pH 35 0.68 3L.2 20.5
7K 250ml 50°C 0.64 29.1 178
H,0
80°C Q.70 3L5 21.4
wE i =0ml | FEE24/) 0.75 302 21.9
NaOH 0.01N
pH 40 073 312 22,0
K 250ml pH 3.5 Q.72 304 21.2
H;0
50°C 0.69 29.3 19.5
80°C 0.74 30.7 22.0
A 250ml | 24/ 061 25.3 150
NaOH 01N
pH 40 061 26.9 158
pH 3.3 0.59 26.1 14.9
CK 250ml
H,0 50°C 073 22.9 16.2
80°C 0.85 24.3 19.9
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Table 7. Extraction efficiency of sisal leaf protein extracted from dry residue by using

stone-milling treatment

Hil H ® | ElHERER é(%‘ﬁ%%)i &' | M| BERTEYE
iz
Extract solution Coagulation treatment Product Crude protein |Protein recovery
(g. dry wt.) (%) (%)
: 250ml BI04/ 0.79 24.1 24,5
&
H,0
250ml pH 40 0.83 24.4 26.1
pH 35 0.84 24.7 2.7
50°C 0.78 25.1 25.1
80°C 0.76 254 24.7
SEH 250ml BRI 24N 0.86 26.7 27.8
NaOH 0.01N - IR : .
pH 40 - : 0.80 26.8 : 278
K ) .
H,0 © 250ml :
pH 3.5 . 081 26.7 278 .
50°C o 259 | 253
80°C 0.81 ’ 270 - 283
HEMLI 25Cml R E24 % 0.93 25.5 30.5
NzOH 0.03N
: pH 40 : 0.99 236 , 226
K 250ml .
H,0 . . 5
pH 35 0.89 25.8 20.7
50°C ’ 1.00 21.9 282
. ‘ L
80°C 1‘ 0.93 ‘ 25.8 \ 32.1
[
HEL 250ml FRIE 24\ 1.07 19.1 ' 25.4
NaOH 01N
i 250ml pH. 40 0.86 258 286
H,0 , . ‘
pH 35 ‘ 0.85 %2 286
50°C 1.16 19.7 294
80°C 1.31 19.7 33.2
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Table 8. Composition of sisal LPC

H H Items & = Content (%)
E
7K on Moisture 4.9
HESE Crude protein 29,25
A BF Crude fat 30.24
MO #E Crude fiber A4S
K Ash 884

HE 8 AR HEEEART EF L RMNEREI N EHE30%MIEN o 5 HILERS KT
TLRRAR R A RS E &R R 5E38.35% > HIRRKSIMH Buchanan K2 ##EdRegH -
In#hZE60°CLL LR » @51 REIEEMERRE A » TELPCZ ILEREE » #UH B BRERE: LPC Fig
ZIEE » RERLSELPC S » BRI - BINEEA 2 S REMl -

B3R 9 BT LA N B ERA A H B RN L BRIERAR - 1T BT R RER
BEERES)  LEBREAAFAOKERIE  MBARERF > EFEERE -

- MREROBEAN :

FE1ORT 73~ 15 38 I 17 S PR 2 P e 2 TR 9 — MR 53 53 AT 1 o Bl bR ep o] LU T BB IR & vh 2 e E
H o IRIG BN R » TR fi D > B AT & IR I8 5 - 764 B ASUE B 20
B> MRS A SR SAE N (R - SRR B AT 2 R R 30 RBRE BURT o JEBETE B IR B R
IR Rl SRR IROB DA A BRIR > T RE BRI S FIFE 0 U » IR A5 R I 22 55 H R A
REEFAHEOARFEREEER -

% B

BRI B R AR TR R S B OB ep ~ B ~ AR SRR VR 1 5 S (B - IR B
IERULIEECINE 80°C BEEEM A HNERARDNERT » BEEAEE28% » QRIS R AT
REEBY » HEERWEH L BNBHER KA » HT SRR REBEERRNEE o B3R
EERAZHYHES » Z5AMTCAEMERERS Z2H0E o AWRAEEARRESR » SNEEERR
s MEETRB AT YRR ERRARE o Pirie KERHELEESWEZEY » £IEESHH
B EER S B pHA 2B KIERBE » THERERBRGTH © o 2 KAEEERRT
IR BRI PR BRI e 2 F R AL AR ARSI » TSR 0 HHBE
DAR &R AR SRR R 0 o bW DA R BRI SR S T R R R A 2 B o
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Table 9. The amino acid composition of sisal LPC compared with the FAO provisional pattern
i E &3 BRI S FAO HeEEimue
Amino acid Sisal LPC FAO provisional
! pattern
DR B B B Lysine 6.9 4.2
Essential amino acid %k Bz 3 Threonine 2.62 2.8
# Mz 1 Valine 1040 4.2
B k¢ % Leucine 9.26 40
BEEaEe  Isoleucine 5.39 42
JEREE: Phenyl alanine 6.C6 2.3
& B fit Tryptophane * 4
HEileEe Methionine 1.33
|
A2
JETERE RS B Bz B Cystine 6.77
Nomn-essential amino % B Bt Tyrosine 4,08
acid A B & Alanine 5.22
H B B Glycine 8.23
T B2 B Proline 1.23
ik B W Glutamic acid .79
% Bk Ee Serine ’ 2.74
K& Mfis  Aspartic acid - ‘ 4.49
¥ M B Arginine : 6.72
| #H #5% Bk B Histine i 1.88
i | 1.62
x RBIE

3= 10 : BRR & S REE R Z BB 5 P (B

Table 10. Composition of sisal residue and extracted residue of sisal LPC

B oW OE Wet residue L] & i Dry residue
T ] S o ] e , = .
8 : e g o omom CT| R R G
| Material Extracted resdue Material Extracted residiue
BB (%) 1 571 24,12 1157 26.08
Dry product
HEAH 9.46 3.85 6.74 3.09
Crude protein
Wl B 4.87 2.21 3.31 2.72
Crude fat i
O e 1,58 3779 16.13 35.39
Crude fiber
MK G 1173 10.47 1770 9.32
Ash
I FIN AL 22.36 45.98 53.12 49.48
Total carbohydrate
MBS 51:1 106:1 2401 115:1
Crude fiber/crude protein
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Extraction of Leaf Protein Concentrate from Sisal’

(Agava sisalan)

1. F. Lin?
Summary

The leaves of sisal (Agava sisalan) and its fiber residue contained 5-9% crude pro-
tein. Most of them were water soluble (albumin) and alkaline soluble (glutelin) protein,
about 85% of simple protein. The besst solvent of leaf protein extraction were water
and dilute alkaline solution. The suitable coagulation method for sisal protein is that
adjust pH value to the range of 3.5 to4.0with dilute hydrochloric acid. The recovery of
protein for fresh sisal leaves, wet fiber residue and dried fiber residue were 47%, 66%
and 30%, respectively.

According to the chemical analysis and amino acid composition, the sisal LPC was
found containing 28.4% crude protein, 30.2% crude fat, 4.5% crude fiber, 8.8% ash and
less threonine and methionine.

Residues of protein extraction contained much more crude fiber and carbohydrate.
Defat treatment could make the protein content of sisal LPC increased to 38%.

1. Contribution No. 1158 from the Taiwan Agricultural Rescarch Institute.
2. Assistant soil sciettiest Department of Agricultural Chemistry, TARI, Wufeng, Taichung Hsien,
Taiwan 431, R. O. C.
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