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1) 4= spun-fiber
Spun-fiber: % v ey EHEE 15% (0.6 % NaOH),
20% (1.2% NaOH), 25% (1.8 % NaOH), 30
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Table I. Analytical Data of Fiber Spun from Soy Protein and Commercial Fibrous

Soy Protein SP-90 (Dry Basis). (%
Dope conc. (%) 15 20 Spuny fber 30 SP-90
Protein 91.6 2.2 92.6 90.6 91.6
Carbohydrate 3.1 3.1 3.1 3.8 3.2
Lipid 4.2 4.4 4.5 4.8 4.0
Ash 1.1 0.8 0.9 1.1 1.2

a) Kjeldahl Nx6.25
b) Phenol-sulfuric acid method
¢) Chloroform-methanol mixture (1 : 1)

Spun-fibers were spun with various composition dopes which had good spinnability by a trial
spinning machine, and a commercial fibrous soy protein SP-90 was obtained from Fuji Oil
Manufacturing CO., Ltd. Numbers of spun-fiber show the protein concentration in dope:
15 % soy protein and 0.6 % NaOH (15), 20 % soy protein and 1.2 % NaOH (20), 25 % soy
protein and 1.8 % NaOH (25), 30 % soy protein and 2.5 % NaOH (30).

a), Ktk 2~3em OES ML, EZERLT
BEL:. Z0—4iE%E Table 1 [RL 7.

i dope BHIH (BME 5, 1982a) Tli~ick
SEENLTABHERRLLBOTHS. Lirl, 0%
dope DAL, BERPERES SH 3 HOESHE
BEMEL, MHASE cEENEEY, KEIBTH
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TS5V TNE e V—k—Y (HENLBRREHEED,
HEEC (b7 RAH, MEMFET) ZHNE.

3 EEA

Dope BN EF UABERTE S ¥/ K »
7Y7nR (RIRmED &, ERNE (KB7 -
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2. RAoRE

Sherman (1960) @ HiEic# U T, BOET T2
7=,

3, EEARSORME
WAKICHRO NIRRT £ v/ H LRSI R A
HL, DToEBHo s (Meat analogues)
ZRALEL 2.

HYEA ¢« spun-fiber % 20 FEIKICRE L 724%, &N
TREKE S XD, @ spun-fiber 50 g %20%
(w/w) gigi Soml itk <EfL, A% 22mm
Offte =Y FrvFa—7 (BILEHR) Wi, W

W22 T 90°C OEBBBICEEIALTTANRK. 50
ShmEgk, Ehiokkdic 548> 3T, #EE
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AfEt, ERMER Q2~23C) k—KKES®, 7
7 AF = THEICHL .
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iz 80 g REMATHNNIBIETER 101 SicT 10
SRITEL, TORMK 10g @ supn-fiber % 20 53
fiKiE > CKR L%, A, BI04 M5EL 7.
TERBEAY =) FvrFa—7 Q2¢) kKD, AT
BIEA LEROBIEET 2.

4., F 72 F = THIE

Universal Tensilon-Compression Testing Ma-
chine (J7REEITR O FEMEREAKD) CGREX—VFw 1 v
#, Fryvoy UTM-III) 2BEWTLTOEERET
o7k

1 ERERER

BRARE 2cm OBV L, HGRORMN
(22¢x20mm) % ERIL, HAEMEELD KSR 2
HOEFEBERE TR EERE L. 702~y F
RE—F 200cm/min, #+—F A —F 500cm/
min TREET .

D RWAHR

RIEADERAR, D 226 x10mm (BHEla), &
fEBOBHE &M, S 224X20mm GRED) o ¥
FEEHL, QToRATEARRET L.

7R~y FAE—F: 200cm/min

F ¢ — FRAE—F: 500 cm /min

29752 HEka 1.Smm (85 BER)

Kb 4.0mm (80 BEZR)

Abm—4: Hka 20mm
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1. Spun-fiber O{Fk:

Szczesniak 3 (1963), 77 2 F - THE%E (1) B
MEEEE, Q) METRNEE, (3) % othoRiEics
HLi 2055 Q) D2 ohoftiEokase
TEMis Bz LEASNIHETHS. ROT, &K
i3, BREHMELTO spun-fiber cER&hBE
Eukkko lo&Ezoh3. Lhkl, JAS
4, spun-fiber DEKMEICET ZHEEIRIBL, X, £
ORKEDCEEREN LT ZABNAROBRIGL
TRERBZLEDbNh3E. £#C7T, CLTR, Kgg /3
s BEEDOR % dope THIE & hic supn-fiber fij
TENRDBPEIPERFTL .

Fig. 1 iz, # vy HEpr 15, 20, 30 %@ dope
TS i spun-fiber &, THRBHERAG # v/¢
2 'H SP-90 (e OBRKRLL, ZORKEER
SEUIRERERL .

% spun-fiber {3 10 HROKREL T—EMIcEL,
Z0fk FHREBE iok. COBOBRKEIR20%
dope iz Xk % spun-fiber s b kx <, 15%, 30%
dope itk 3 spun-fiber DIFKER, 20%DELD
FhFhiNsw, 80%BTHD, 30% dope ick3
spun-fiber OFKEIZMD 2 DD spun-fiber g
LT, b Ho>Thiz, 30% dope itk3 spun-
fiber DRAENEZOR, 2 v/ BEENGRE
T, dope JREETDY Wk v b7 — 2 BEHRE, 5
WIEBERE R LRARNMS B, £ DkE, spun-
fiber ific “&” 2D, ThMEKEERHTTH
3EEbNE.

X, WIRMMER AT & o2y B SP-90 i3, AHE(E
R, K, o 30% dope izXk 2 spun-fiber
KHEEREIYUTH ., ToHER, HEFRShLTH
DHMERKRE & v BB, —BRELBIEANR
BFMELUTERT 2 I, BAkEoHETETFLEEN
b3 EERLTNE.

2, Spun-fiber DF 7 R F o Tk
N EEAR
20, 25, 30 % dope izXk 3 spun-fiber &THiRME
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RO EMRERIE LR % Fig. 2 lca?bf:.
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Fig. 1. Relationships between Water Reten-
tion and Rehydration Time on Fiber Spun
from Soy Protein. Symbols in the figure show
the difference of dope composition: 15 %
protein and 0.6 % NaOH (), 20 % protein
and 1.29% NaOH (O), 30% protein and
2.5% NaOH (¢) and commercial fibrous
soy protein SP-90 (9).
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Fig. 2. Force-compression Curve for trial
Meat Analogue prepared with Spun-fiber
and Commercial Fibrous Soy Protein SP-90.
Numbers show protein concentration in
dope (see Table 1). Cylindrical samples
(22¢x20mm) were prepared from meat
analogues with the trial method B, and
measured at 200 cm/min crosshead speed.
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BiiRiZ, LIh G 35 % EMTHREER L,
IRkAME SP-90 TEbhicREARCIREBRENSRS

Force (Kg )
N (5] & [4;]

-

o i
0 10
Compression (% )

Fig. 3. Force-compression Curve for the tri-
al Meat Analogue prepared with Spun-fiber
of 25 9 Dope. The sample was prepared and
measured in the same manner as Fig. 2.
Numbers show the bite time: first bite (1),
second bite (2), third bite (3).

49 124
g _/ /
] trial meat analogue made trom spun tiber
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commercial drunktrut sausage '
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egg white gel
e > Detormation

Fig. 4. Force-deformation Curve for trial
Meat Analogue, Commercial Kamaboko,
Frunkfrut Sausage, Corned Beef and Egg
White Gel. The mest analogue was prepared
with the trial method A. Egg white gel was
prepared to 20 % concentration.
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g, THEMEH Spun-fiber it~ TEEICAEI LD
oo THiZ, 1o AR SP-90 o Rk s B
(Fig. 1) A&, &5 1>0EHE LT SP-90 D&
RENHEE, REAREROEOERICLOTHH
MRS TORHBEL I >EFEITLZ b0 EEDNMS.

Ric, spun-fiber DEEAL ZHE 3 EEHEL, =
OFMERERE LIz, Fig. 3 i, 25 % dope ik
& spun-fiber |z k2 AR ORERREERL
fc. 2EHE, 3EEOEMEHBOILL LD MENT
ETW3 01, BIETOERIC L ZERLEEL LN
SBICROEMINBE>/-A5THS. X, EBHOH
BB sBREERL, 288, 3EHE
OHBRICRBRER A ONLLDEL D, TOHE
AR, 1ROEHICE > THERLO» L AE R
ChEBCHEEROREANIINShLEL o0 3.

20%, 30% dope itk spun-fiber DEEES
PEBOERERL, EBOMTERRZRADOL
sl

2) RARR

BIEADHETIEBIL 7 spun-fiber 0 B A R
GE¥ta) KonT, 4¢ & 129 O2ED HERS
SyYe—2ERALT, BEIROEARTOLER
% Fig. 4 ©RLE X, HBEOAKIK, THROHR
DEIEFEZ, 75V TN Y—k—T, =V~
7, BIUBEHELUTHERALLERIIBO20% 5
VORE—ERgEERLE. 2B, 20, 25 30%
3@ dope iz k3N AH DN HDI.

B (BRI 8, 197D 3, oNE—ERihRE
B E LT, K& 400 iHELTNE. B
L, BB, ERENMER, BHERSE, Rk
BThs. Bic, BERBEREZLAEME L RELEE
OHCHiS LT 3.

Z OREBOEBHmE I U T, Fig. 4 OWE —
ERMResETs L, BREANE - -7 BE
URZLEEBEEKERIC, 75270V —%
—~ 9 LAY VBRI, IR 46 D7
5P e —TiR SR, 12¢ 75V — TR
RELEEEEBERIICEL . Biga R 8l
TS a-vE—2 LR E—~vERTCER,
spun-fiber % BARBFHEM & LT Ehicl@i 25
DTWBEEZRL T AS.

Fig. 5 ki3, BREAELZEECZLEREBOLE
k3 EEes GEEDb) o TE—ERMERERL
72, 20 % & 25 % dope @ spun-fiber TEBIL ok
BAERRKCRLEA (LX) ORELEIEEERME
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Table II. Texture Parameter of Trial Meat Analogue Prepared with Supn-fiber.

Dope conc.

Hardness

Springness

Sample %) (mm) Cohesiveness
A 20 2.80 15.0 0.44
B 25 3.00 15.0 0.45
C 30 2.70 11.0 0.36

Meat analogues were prepared with spun-fiber by the trial method B. Parameter was ana-
lysed from force-deformation curve by the texture profile method.

Doy —vERLID, 30% dope DHDIXB (T
R ©&kH5728E 2HBOLAE 1 HBOLICHTH
720 BNV BN 2 — v gD

ZTT, 77 RAF 2T OBRNENEDZEBEKNK
PETEAK, FI/RFaT Furzr40Eick
b, ZOWE—EHMRERET L, B (Hard-
ness), 74 (Elasticity & 2 i3 Springness),
#ipt (Cohesiveness) @ —f&k/¥5 2 —2 —fH % K
W, #E% Table Il TR 7.

20 % & 25 % dope @ spun-fiber X %A
Oz, BELALZMN Hohhoid, 0%
dope @ bORMNYE, BEHOHEMSMO 2°oKDE
hot. Thid 30 % dope o spun-fiber ic k34
BAROWE—ELHROE 2 015 | ollicii~
Thisb i (Fig. 5) ATH3.

ZOXSBREREOERELT, 0% dope k&3
spun-fiber (I HEEAMICE S RE—THI3BENELD
N3, FOER, HEOKE, IBAMICHRENRE H
D, BEARZERLES, BERO» A4
HENEL, FINDBARI>TRESHESN,

A
(20,25)

Force

L.
>

(30) - ~

> Detormation

Fig. 5. Effect of Dope Concentration on
Force-deformation Curve for the trial Meat
Analogue. The meat analogue was prepared
with trial method B. Sample made from
20 and 25% dope showed the pattern A,
but sample made from 30% dope showed
the pattern B.

REUGBBEBRDO LI LEZ OB,

B 9

FARBEMLLCOEREZENELT, BEER
PAREE TH RSO REZ V7B A MK
(spun-fiber) DF 7 X F 2 7 HE T3 AiC, spun-
fiber ORAMENEL, RERBEAROERER &
BARBREZTY, UTOHSHLIMERD.

D HEBRBAEE T H K &k spun-fiber
i3, TSR AT R v B SP-90 XD EEIR
K% RLU 7. Spun-fiber OthTid, 2 v s BB
E20% (1.2% NaOH) @ dope chlsshir b0
2, BLBOIBKEERL .

2) k@& v-v7E spun-fiber i3, TiiiRMEHE SP-
0 XY EESEEEELTO. X, BARLIHE
—FRihIR, TR — -7 AL 2 —v (R
TLOGEEEMEL) 2R, TAREBEMELTO
FEHOR LT S 1t

3) Dope 2wy BEEW~25%0D & DM
spun-fiber & L CEN- kML F IR F2T%2E
LT,
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Summary

The water retention of fiber spun from soy protein by using a trial wet spin-
ning machine and the texture properties of trial meat analogue prepared with the
spun-fiber were studied for practical usage to prepare meat analogues.

Fibers spun from soy protein by using the spinning machine had the suitable
rigidity to prepare meat analogues as compared with a commercial fibrous soy
protein (SP-90), and the meat analogue prepared with the spun-fiber showed the
force-deformation curve like one of commercial corned beef when penetrating test
was carried out with a tensilon UTM-III. The force-compression curve of the
meat analogue prepared with spun-fiber showed a yeild value about 35 % compres-
sion, but the meat analogue prepared with SP-90 did not show the yield value
because of too strong tissue and less bindability. The spun-fibres made from 20—
25 % protein concentration dope had excellent water retention and texturability as
a materials of meat analogue.



