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Utilization of Soy Proteins in Fish Gel Products

II. Effects of starch and water on jelly strength of boiled-,
fried-, and broiled-type fish gel products
containing soy protein isolate

Terushige MoToHIRO* and Tadahiro NUMAKURA*

Abstract

Boiled-, fried-, and broiled-type products were prepared with frozen minced
fish meat replaced partially with soy protein isolates. Potato starch and water
within the range from 0 to 59, and from 0 to 509%,, respectively, were added to
the products. Jelly strength was measured to determine the texture of the
products. The results obtained are summarized as follows:

(1) Jelly strengths of all types of fish gel products without starch decreased
in accordance with the increase of an added amount of water. Above 109, and 209,
of the added water for boiled- and for fried- and broiled-products, respectively,
the jelly strengths of the products with the isolate were higher than those of the
products without the isolate.

(2) Jelly strengths of all types of the products with starch always indicated
higher values than those of the products without starch at the same level of
added water.

(3) The boiled products with starch and the isolate but without water indicated
a high value of jelly strength as a high quality commercial product, while those
added with 20-30%, of water were equivalent to a standard quality commercial
product.

(4) The broiled products with the isolate, starch and 10-209, of water
showed a similar value of jelly strength as a high quality commercial product,
and those added with 40-509, of water corresponded to a standard quality
commercial product.
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Table 1. Recipe of the materials for fish gel products with soy protein isolate and additional
water.

T _ Samples

. Without the isolate With the isolate
Materials

Minced fish meat 500 g | BOOg | 500g | 60O g | HOOg | 500g| 6OOg | BOOg | BOOg

(Grade SA)
Soy protein isolate -
Water to the isolate| —
Sum 500 g

10g| 10g| 10g 10g
40g| 40g| 40¢g 0g

: 600 g | 500g| 500g | H600g | 650 g | 6BOgZ | 5BO g | OBGO g
S(c;dn(l)/m) chloride 12.56g(12.5g(12.68(12.562|12.5g |13.8 g |138.8 g |13.82 ) 13.8 ¢
5%,
Additional (%) 0 10 16 20 30 0 10 20 30
water (g) ;0 50 75 100 160 0 65 110 165
FORBEMATRIAOHAN
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Table 2. Recipe of the materials for fisk gel products with soy protein isolate, starch and
additional water

Minced fish meat (g) 500 500 500 500 500 500

Soy protein isolate (g) 10 10 10 10 10 10

Water added to the 40 40 40 40 40 40
isolate (g)

Potato starch (g) 27.6 27.6 21.6 27.6 27.6 21.6

Sodium chloride (g) 13.8 13.8 13.8 13.8 13.8 13.8

Additional water (%) 0 10 20 30 40 50
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Y —EDE 7R, Figs. 1~3 DX 5 TH 3,

Fig. 1 &Xhud, KEBNMOHE, BETOFEFAOI < F 23, Hs-oES~HKak)
Y ) —BERTRU, B OBREFABTH -1, T, HIKEOEMmCE oW, BEY
hHERB IS > ROBEADVTRORE S, =) —RERIETU Y, BT ) FEAR
BH, s L o EARBHTHUE FEAINED bh, FARD 10% DLEicis s, Sz
ROBMEFEHNL, BET I FEARBL VB - ) -RERRLI,

Fig. 2 iIRINB IO, BF A~ K a TS > 7 BEARE B I RBRABOFREE &, &
IAKEOEMC & bsw, RU =R airiid 3 EFEBIY = Y —BEBET T34, 20ORERE
LA-HIXTBIELIVBEETH o7, 317, DEESL < IAREHE, BIDKED 20% Ll LicsE
T3, FBEBLOBOC 2V —BERRTCEMNEEIN S,

BEE B v ROV TH, Fig. 3 KRINB3LOic, RUAwRaklod v~#a L@y
HE s oo EBHE, MBI URIKEDOEMZ L 32 « ) ~BREEDE T /20,

PEDX5ic, SRKEQYMNRBEMINIKicLh, BREOD ) —BERZEL ETT 504,
CDL545v Y ~RMEDETIX, HMs L RsORAIE HYEECEMING LVA S,

—R T 3, KER D WA OREY & WA NET 309 BRTHEMI NS, S e
IEEHBRT YFTBY 37 BENORR 25 LD ERL IERIE, Figs. 4~6 DL 5 Th o1,

Fig. 4 itkhid, LUy~ X222y, A—FIKRICET 50 ) ~MEZHBETSE, 7o
FIMRRESVBNE L Y BCHEOY = Y ~BEZTRL, BNIRF Ui 3HOMERDE
BRD LN B,

RS & it hid, KERNOBE, BETHED 2% 25> 2o TEBL, Fo¥5% *»
WML 12U po ik, HRERSERSEO = ) —HBERTT, —F, 20~309% OKRFEMDOHE
LR RO TR R v ¥ o, TGRS EFEEDY -V ~RE2RT, HRE®
hedaid, EHCE HYEARBHCERNED 30, Rr Vv SEHET Y HLSMCODHY 3RO
REVREINIFEVE. LId-T FERODIIRAF VY2 SRRT HFHA, TR X
TIVVEIWETHFTHEES ey WAL CHRRL 1R & HIRERGS E DO » V) —IRE 2 ME
KHBRT 52 I3 TRV, KE2HFMUZWERD, BRETOHO 2% 2084 22 TEHEL,
BEZS EFAREDOY « ) —BEEZRIRESELNI VAL S,

Bif n~ ¥, HEMERLKERDMEELUTHEINSDT, CREEDEREOARETH
B ERAS N, FrgB IKOBRMT L b BEOBAMTHE I BB, Fig. 5 K55
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Fig. 1. Fig. 2.

Fig. 1. Changes in jelly strength of boiled products with and without the isclate with
different amounts of additional water.

T T
O Without soy protein isolate, ® With soy protein isolate
1 1

Fig. 2. Changes in jelly strength of fried products with and without the isolate with
different amounts of additional water.

T T
A Without soy protein isolate, & With soy protein isolate
4 1
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13, ERETI, 1200~1900g-em, & 5T, 700~1100g-cm %5RL (Fig. 6), Wit EER
U S IR i BhENED b NS, 377, Fig. 6 KRIN5E L5 CEKROY = ) —RER
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Tig. 3. Fig. 4.

Fig. 3. Changes in jelly strength of boiled products with and without starch with different
amounts of additional water.

T T
[0 Without soy protein isolate, W With soy protein isolate
L 1

Fig. 4. Changes in jelly strength of boiled products with and without starch with
different amounts of additional water.

T
With starch and the isolate x Without starch and with the isolate
1

~@- +OH

High quality commercial product (upper), Standard commercial product (lower)

PEDORR L, KERQ Y PBROBAIME, BETHHICHT 3HRIKREICE bEL { P2
NBEVALY, DL NIRRETOIHE 296 BMT AL Lick b, WK 2 BIMEDET
B2 MEIN, COEARSEOKSEMINS LECEEL@D o3, 1, TN
ST 2% BRUNHBET O L TR IKER Y WREOBAHEL BT 5, LIV¥-T, 8
TR aRIOrF ool 0L o REEAOMSICHL, SHLL oI DARTHERE
BL, FMKBRLIOT U BEOREBI Y VEEORAOERER, IBREDTES: ARECHES

— 396 —



TIL - B BRIy A70ME 1L Fv$E kg

30+
257 25 W
S Q
Na
—~ 20 = 204
E =z ] T
& = . i
= > 1
= 15+ l 2 154 \
£ | %, ° [ :
2 |t = 1 [ 4
% 101 I II BRTE I
- x 5 Q 1 §
= T } 'l
54 r T T ? T T 5 - T T T T T T
0 10 20 30 40 5 0 10 20 30 40 50
Additional water (%) Additional water (%)
Fig. 5. Fig. 6.

Fig. 5. Changes in jelly strength of fried products with and without the isolate with
different amounts of additional water.

-
With starch and the isolate x Without starch and with the isolate
1

Commercial product
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Fig. 6. Changes in jelly strength of broiled products with and without the isolate with
different amounts of additional water.

-
With starch and the isolate x Without starch and the isolate
1

High quality commercial product (upper), Standard commercial product (lower)
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=) —HRERRL, 20~30% AFEMOBHE, HRGESE AREOY « Y ~HMBEE 70
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W BRI IER L, 40~5096 OZKEINC st THIREEMICARY T 3,

AEBRPRITT LD, RKEDH & 75L& 214 S 1172 Ralston Purina Company ¥
I AR RIS A BT # EREA DS iCEEY 5.
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