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Abstract

This study was condueled Lo investigate physicochemical properties of extrudates combining 4 levels of squid
{0, 3, 5 and 7%) wilh 3 levels ol defatted soy [our (0, 5, and 10%). Blends were adjusted to moisture content
of 272% and then extruded in a single-screw laboratory extruder ai 170 rpm screw speed and 160°C barrel tem—
perature. The extruded materials werc dried at 60°C for 8 hr (o a moisture content of 3~4% and refrigerated
at 4°C [or 12 hour before examination for texlural properties, expansion ralio, bulk density, shear force and
Hunter color. Expansion ralio of extrudates decrcased as squid content increased whereas bulk density and
shear force increased. Expansion ratio of extrudates was nol signilicanily different by deflailed soyflour level.
Bulk density of products decreased as delalted soyflour content increased but shear Torce of products increased
as defatled soyflour content increased. In scores of sensory hedonic evaluation of snacks, appearance, flavor,
Lexture and overall acceptability values had lowered as squid level increased. Therefore, according to materials
contents on extrudates increased, nutritional contenis of this products increased and also shear Force and bulk
densily in physical properties increascd whereas expansion ratio decreased.

Key words! extrusion, corn flour. delatted sov flour, squid

M E

Sl rpehs 1960 ) Fk o) F AT AM AR 02 2
w5o] Fbahs, Aalshz ARapae
A A AN A T B B3k} ool
M spep e ALEI A, AAA g

do

I 1T R - e

o2 oo g
™

= -
)

klm

B

2

?{__\"

2

2

I

i)

10,

LA

o £

e

2

o
%
dy
o
o
i
\;
o4
. X
il
e
ol
i)
i
i

o
1
!-vJ
o
[e
o 4d
o
=
&
1o
i
ol o
e
:IU_L_r
itk
i
%,
i)
0

ol
o
o
1o

S
ok
ok,
i
e
)
deo
-
o,
B
4
2L
2,
e

2
gt
Jat
just
=
i
=

&
AE5 T WA E5

7C0rres1jond.mg author. E-mail: jhm@yosu ac lir
Fhone 82-51-653-3414, Fax 82-651-659-3410

A Gl ol & Al EEe FEEAE dTd B
L= SlR(2)

AE GE A AT A ARA, A A E A
B o8t ohafdh 2v) ek 2o, A3 Zen g v}
A RLEANEFL ALY & sl vzelch $E2 A AEd
FEATN A2 HFE F o# 2 AFG-09 7l Fd
A S&E o] ghet mah B2 rpRFo] A Fol ALgF] o]
geow 7hg U AbEEE Y RE L5 AT
b, W e, Al Foks Sel glan] Su 5
Sl ohg A1 el g 3] o7l 1960 o) -
Bl o Tl 4 2w (10-12), F7h e T2 ASJEoR o4
el 4hd TollA = F2 AR o] 48 d4(13-15)7) 1
o]l o] AR A AdE o1 8T E Y
of 3k A= 1980 o o] ARF e FabE § 2o
Ahl o] AAA o A Ald e A A FotEe] g2



of 137k A Al AakwkE oF 250 FoR FalEe, 2
A 2L aBAEL 2 Frhgicka sleirhie). B3
2xelz g8, B2 3 A}%%ol FAw] om, g4}
FHE FrlAL RSN, Bhegl ko] anlalal g
2--3uf, H-F2 25~ 6fﬂﬁii41° ezl ew o]21g) elg-
U 75 AEF Ak 5 oAy ool el gl
a2 BAE T gleh8). 2 e R R dge b &
7HEE o] 45le] Ak FQl 2 A E AHr)sle] Alzg &
HAllFo] 2dnl AT o8l et B4 2 AegriE 4 A5
% T
Mz % gk
S

Ao A5 Sl sl 'ha) T2l 717 JR. Short
Milling Co.(USA 2} Cargill Inc.(USA)= 4] 743} 71-& A}
St 2ol el Fylste] Ale] AT FH F
Al o] Bkl A A 2F & A #1727 (Freezene f, La-
beonce, USA)e| A BdA 27 T, A& ghae)a v
e pakElg AR wdA] JE Bakeleich

HEE W EFHE M

WE a7 Ao (- REE 10.87%)5 714 3
(0,35 79602, &= FAASPE8=F 8314%)F 3717 =€
YR, 5 10%)2 sk, B &8 SEF=ERE 27% 2 w4 A

ﬂ Q U—] ‘2] H !:1 1_ Table li}— 7151'4

A AREAN, TR, 91 T 08217
=A3 F, User Friendly Feed Formulation(UFFF) pro-
gram(19 )_% o] &3] #F E3E] Bghe] fRgkeke] 2797}

HEE S Friele, W2 52 mixer{CombiMax G5,
Braun Co., USANE 338 5 obE, A Jl=] =4
T g £32E-2 217} freezer bag(Ziploe, U.5.4.)¢l
ol Wl B8.a 7] & A (L C)el| A +=EF 8L o] FEF ¢f
12417k o] 4 Bl

Table 1. Extrusion formulations"

Squid powder Defalted sov flour Cornfllour Added water

(/100 g)
0 0 31.89 181
0 5 76.75 18.25
0 10 7161 1839
3 0 78.89 1811
3 5 7375 1825
3 10 68.61 18.39
5 0 76.89 1811
5 5 7170 18.25
5 10 66.61 18,39
7 0 74.80 1811
7 5] 59,75 1825
7 10 5461 1839

VAT fomulations had calculated total moisture contents of 27%
prior lo extrusion.
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Table 2. Proximale composilion of feed material and extrudates” (%)

Product Moisture Crude prolem Crude lipid Ash
Ingredients
Cornflour 13 42 5.67 1.66 0.53
Delatted Soyflour 10.27 15.55 0.61 6.18
Squd 10.08 75.39 582 5.77
Extrudates
Squid (%5) DSFE (94}
0 36O 577" 0.0 0.49°
0 5 375 5.96° 0.15° 0.7
10 375 8.86° 016 0.86"
0 1.3 9.75° 008" 0a1°
3 5 135 7.84° 0.09" 0.31°
10 367 7.04° 0.09" Los®
0 379 1212 0.10™ L.25
5 5 394 11.46 0.13" 1300
10 141 779" 019 1.28°
0 403 10.55° 016° 1 49°
7 5 408 11.51° 017 162°
10 423 12,67 0.21% 1 82°
Squid N.S. p<0.05 p<0.09 p<0 05
DSF NS p<0.05 p<0 05 p<0.05
Squd~DSF N.S. p<0.05 p<0.05 p<0.05

YAll data represent the average of duplicate samples run on each of two separate products.

"Not significant.

*Column data within the extrudates with different letters are significantly different (p<005)
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Table 3. Expansion ratio {ER), shear force (SI¥) and bulk den-
sity {BD) of the exirudates

Products R S RD
Squid (%) DSF (%) - {keg/m) (/L)
0 171 7.24° 427 2°
0 5 1.54% 701" 496 0
10 1.85 7.41° 357.0°
0 168" 862" 11035
3 5 1.5 10.40" 384 3+
10 158 a.88" 391 3+
0 i57 8.13" 480,07
5 5 154% 6.72" 391.3%
10 146° 17.50° 384.3%
0 137 9.05° 413.0%
7 5 1.55% 8.06" 1105*
10 142 20.82° 406.1™7
Squid p<0.05 p<0.05 p<0.05
DSF ) p<0 05 p<0.05
Squd-DSF p<0.05 p<0.05 p<0.05

"Column data within the extrudates wilh different lellers are
significantly different (p<005).

2l A X Ealseld Egedy 205
U Y AFe e 4o 592} B R 0%

A vhebghen], b gl vbebd Al 2ol 3%,
b2 W =A FrHE 10%s TS o) 202 el
2] i 444 408.4, 3049,

Linko % (23) J% A5 A ?-4 ‘%3 T2 489
Gis 3
9, Case {2412 U= 59}7} ot
R Elg Choudhury&} Gautam{25 )% Al A e
L8] sefel $3 = gkl ek A, g %
EeiztalA W A v AEe gl g
seich,

ol = Fabwe o
8 Al “—"‘ﬂﬂ'%—]r
2F HdaE
©}. Choudhury

= = g
Yu S5 #
g Kﬂi" o] &
apgl ot o
el F7hel o]
WA sk o=
4 7l= lﬂ'zi"""’ H|
ghaf Fvlol] ule} 4

el el -‘4 %M

“v‘
e
k)
)
=2
[" 0

e
gt
e,

&1

fr
1
o
=N
bl
lo
o

fol

)

rr

o o

a

I

¢

o

o
oD e

+
_E
o
R b
2
il

x
iz
—|—rJ
-©,

% 3
By
bt

3
=
o
)
off
1
E
tr
kd
o

¥
=

E\SJ ;j&
al
>

mlo o
Y

r
)

rir
¢,
e
b
2
=) ot
i e
o ,
N
o

&)

rLLl\ﬁ'
o
off,
2
o F

o
1

)
o
VY
>
[e3
-
e
i
ol
Y
=0l
“
—_
o
&

s
_5

e, S kL A
B

o

o
[
=
%
o
o
o
-
N

r
i
o
Al

fo g o
a
we
-°

1o
31

=

1o,
i

- 2
2] 55 f‘}‘f‘]
aton®h Spratt{27)=
o] 7] o Fefl skl
t}- Bl o). Suknarlk(28)
o gFrEE ik
= whAl g g 30%
A2 & o eb= wA Sl

N
>
=
L 2

_H
riFIJ =§F
O\:'é.

Gﬁ

ru}L &2"_‘. r_>f_.
of
£l B g -

TJ
P
rﬁi )

m]ru

o
>
o
i
nﬂLn&l‘uf_‘.l\r

Bt me
o

L
i)
ik

=

=
o
ﬂw

b=

_,4
ﬂr#o
o
jo —
o
m P
==

o AL
£ ok ru
ol
é
r.\l
>
|E
S
B
|o O

Z

2 =
e
[« t

ﬁ‘é] B

B
=)
ruln
E-
]
= rlo

% doEE st e
7H-E A"rskelE

bl "= ok
b b 15~30
SR N

2 374437 2]

a2,
o,
)
jrit
o, A,

[
o
!
o
2
%\

o
)
le i_‘}‘
_?IL
s

ﬂ-“‘l dr M

o,

ki

fo g

L)

Bii

[s3

do ¢f o

A

A

_::]LE

o

o
o
i

Mo
ofd
)
=
o
N

‘gﬁ,mﬂ

L o,
5
& = &
=)
il
R R

o
i
e
kI
S ]
=2
AL
e
re
.
o

A
i
=
=
:
‘O‘L
2,
M
2
Fr
=
2
i

-.Lé?ﬂérlr%n&mirtru

BT R AT A
is
=
s

ﬂ-'EO -~ 1IT1

o ol
4
i

ol
ol N,
o 3
>,
i)
o
ol
i
o o

.

E e Lol o

Bhatiacharya®t Prakash(9)= 4715
= Eghat Al A A pEe] o]

BCh

1
-

nope o
m[u _r;

a3
o

e
[s]

£
~
-

.l
-
g

O - P
r :
T
i)

5
i
)
=~
2
i
fo

Y
-
-|_"

to,

L a7 e D) FT)e

I
B
m?«JL

C'P'J I‘L"l}E' r|o

r
i B}

1t} Prinyvawiwatlkul 5(29)2

I ]
e
w0

N oy i

=51

i

1o

o

i

24

:-"r'

ko

+

5

4,

Mo g

_k;i’

HJE 5

r—{m

it

)
ot R U egh
2o

4
5

GAARsE FrHRe] 27018 A
g Awee] Zobge o 4+ a9

=2,
R
Frt
e do o

%
+



49} Zow A L& Mg el o2 W gre] 43k
ol g} &) FrLFE) AH Solrbx] g &
o] 713l =4 viebytor, ealofe}
shepspol Frieel whel W gle] AE
W2 gho] 71 G2 A EL 2]
Egale] alaal AlFelgded, ok
%ii 2ale] 7%, %M F7}E 10% A Folgd e b‘l- 5 AE
7he] ol glaint olE 2o EHE vyl e ),
5, 7% o] M= 754, 70.8, 69.0, 6952 1leli) 9.ale]
35.7}’ Fo| F7hge] aeb MEs dolx = A wg vehd
on), gal AT £330, 5 10%Y w 72,3, 71.3, 6092
A gA] FrHE vl gl Fobakel wEl E@Et oz e}
A5 = AR EE el o A5 oA O Al F
Al 0%, E7| FUIR 0% AlFeider], b B
A EE 2] 7%, &R FEE 10% EFaFeldch 24
o] il e 1wl 03,5, 7% u] 0.95, 2.72, 3.68. 3.78°1 91 o
o], 2R A0, 5 10%9 o 2.35, 282, 3172 2] g}
=7 Z7HE 7}’”‘01 solAl ol whe AN w = o 3

[oh]

~1
o

rio

Hohd W= -4"“] ?d 3wt
Gomez2t Agulera(30)= ¢ S557h78) S iads &

231 (7.6~23.7%) A 23k sh& A8 Ao +8F

Abh Bt rd Sprh el A Fha

al7] &
=2 AE(E3.7%)00 A 5 BFpr A 50 ebebel s
aElgon], SREss BEA ) Agas Ap 2FS
o] 43 AHE=l2] gel HAAH thz Austedch
Williams £(31)& =3 S5 W& Ay AFE
ol 4] 2 o) G- Fga] e SR stke] 279, L% 135°C) o
Qdol-g-g A stelrh B Q7oA Al AxA SR 27%
olih£E U EAEY A Fe] delgo s o ol Tl
glis} 7] of 7 e

2=t

E A H AF) WA AL Db Tavle 5o thehiglc,
AE2] 2@e] glolAd FrbAES A we AFE T
e 2 {0%) 8} FA T | Sel717] W
AFolsioen, 7 32 HrE o 2 ale] 7954}
2] F715- 10% Eg A Eelwd. ] C%. 3% =44l
Alelel e felal gl ezl vhehs b 5%, 19%6% 2
Aol7}h ghel didad W5 A SEE WAt
A7k vghoels AEE

B flavor)d| 9lel A=

oAl Aol fld Lt 0%
Fe] A e 2 (p<om Al el 7 3l
e 7b e skatcl A3 o

24 0%%t
"°ﬂ H| nH 5%, % A
o 7% AFakel

R R R Il s

0%

Ehins

% Aolol =

A e AEe A4 A B et e, 244

7%, '@ A Z7HE 10% A Fe

gl A= exls] 0%,

of Bl & oA L Z (p<n.0d) "]'3155’—. 7%43

N4 7F= kA vielyde), 21l

3% Algge] wlaA o A Fell v
# frold 2 2 (p<0.03) A ehud o 8% 026, 3%

A b g A5E dehded

2o B A Ze g5l A

QA Eell A 2Ae] 0%} 327k = =

Table 4. Hunter color (HC) and water absorplion (WA} of the extrudales

-t>»

r,]ma_ ;Loﬂ 1:1]

Producls HC
- WA (%)
Squid {%5) DS (%) L a b

Q 7713 0.28' 9878 463,755

0 5 74.38" 154° 27,937 48818

10 73.96" 1.30° 28.63" 45850

0 72 69° 212" 21 86" 471.91

3 5 70.45" 206° 25,17 17043

10 6020 318 24,420 16858

0 £9.76" 3.96° 24,95 466 50

5 5 £9.71¢ 3.38% 24.15" 467 58

10 67.39° 119° 24.23° 472,66

0 69 67 3507 24 36" 16966

7 5 70 16 3,58 23 34 16641

10 62.61% 1.00° 2207 172 16

Squid p<0.05 p<005 p<0.05 p<0.05 NS

DSF p<0.05 p<005 p<0.05 p<0.05 NS,

Squid:DSF p<0.05 p<005 p<0.05 p<0.05 NS

PColumn data within the exirudates with dilferent letiers are significantily different (p<0.03).

ot significant.
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Table 5. Sensory hedonic fest results of extrudates
Products )
Squid (50) DSE (%0 Appeararce Flavor Texture Overall acceptabiliLy
0 55 5.2 18 53
0 5 5.4° 5.3 45 55
10 5.4° 5.4 4.5 54
0 5.0 56 4.6 5.2°
3 5 5.2 5.5 4z 54°
10 5.3 5.3" 40 51°
0 18" 4.8° 45 47
5 5 45° 18" 17 4.4°
10 45" 45" 35° 420
0 4.1 46" 39° ax
7 5 4.0 45" 3.6 33
10 3.8 4.0° 2.8 A
Squid p<Q 0 p<0.05 < 0h <05
DSF NG, N.S. p<005 NS,
Squd=DSF <005 p<0.05 p<h 05 p<0.05

"Column data within the extrudates with cifferent letlers are signilicantly different {p<0.05)
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