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Food Functionalities of Dried Fish Protein Powder
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Abstract

Functionalities of drum-dried fish muscle protein from pH shifting process have been investigated by
determining solubility, emulsion activity, rehydration, fat—adsorption capacity, viscosity, and color. Solubility
was higher in recovered protein at pH 7.0 than that at pH 5.5, and not dependent on ionic strength. Solubility
of the dried protein recovered at pH 7.0 depended on pH of solvent, and lowest in the range of pH 3 to pH
6. The dried protein showed relatively low emulsion capacity in all the samples. Emulsion stability, foam
capacity and foam stability were not observed in the samples. Viscosity was in the range of 50,200~ 39,000
cP. Rehydration and fat-binding capacities were 2.63~2.89 g-water/g and 2.13~2.17 g-oil/g, respectively,
and not dependent on particle size and pH. Drum-dried fish muscle protein has a potential application as an

ingredient of meat patty products.

Key words: dried fish protein, food functionalities, rehydration, fat-adsorption

29 (surimi)®] 2% 7153 4 A& Hrlet

ar)zelsti Ztd e W HuAY A4S AAstE Aol
F2n] AEE T dBe AFAZZE A=Y Q7] o
HE7] s WF ARl

ol A7 ARSAA AFL
e Fasich 9 AL 1A
Fold Aojub ABEA We-e HAnssA %, 52
Hol &3 ol % wae) 715 B4 £42 AT 5 ¢
th1-4). 7 A7 717 AL SUHH

shabn) 540 e vIA AF FAF FAS AR
SO BT £217191 4 $5 A 2D

5@ WA 3 =) u]] “o]U%(367)

A E e o%lxéﬂr %—r-4 EF/]X—*.?l Eﬂr T°l‘:}(7,8).

AE S B8 AATE SHelA 2z g o)
A WA e e WA 7ok A9 2Ag6). 2y Y
WS Hastslr] Hal FE Arisle AXH 38 37}
L2 ZAxshz Fob DHAS A Azl A &
Ao WS AR & 4 UTH9,10). Ax AL §y

2 1 ol

fCorrespondjng author. E-mail: yjchoi@nongae.gsnu.ac.kr
Phone: 82-55-643-0686, Fax: 82-55-640-3111

[=]
R

310]’“4 2 Be AL AV 37| "t Az %
Py 0

(surimi) HAAZA] 2
°]4‘74 o2 o ‘?}” ZJ% 3]peta, = “‘7‘]_1_

r
N
N
2
2
_l\L
P

o
Ho
i
olr
_\‘i
2
o,
o
N

\

i
i

=3
=
19 A 0 AU AT E ZASIE

ME

A el AH8-3 WE 722 (Johnius grypotus; A%, 115t
04 cm; A, 176+24 @)= FAF TF o] A A ellA] Frilsted
APAZ 2Hkg thg -20°C] FA 3 R3siA] Al
ALl WE 23e 74 20 kg& FESA] s
HFA 7L T WS AAG F Az A Axd 9
gk Aol R Alhgatodch Ax A B2A TR S AlA



Az ol% B wue] 4EGA 7154 1395

79 A o)A A gL 252+2.7 mg/100 golge
F 76.8%9F 18.29% %3t}

oo
o
el
+
M
A
B
mO
=
e,
ﬂg‘.’:
ol
flo
)
_l\l
~J

al

T A-E A A 722E meat grinder(model M-12S,
Fujee Korea, Hwaseong, Korea)oll 4] 23] v}#|gt & guf=af
o fE5E AR A4 T 71(04 kW, 3,600 rpm,
Myungsung Electric Co., Seoul) 2 3000 rpmellA] 5% Z<t
FA stk o8 dgEe 6 N NaOHE #7}sted pH
112 243t o &5 GaljA17] 5, A4 A2 7I(model
GQB1-125, Liagyang Sunny Pharmaceutical Co., China; 4!
] A&, 125 cm x 3#9], 90.0 cm)&E 7,500 rpmel|l A LA &
2 3to] o] L33t AFN & et e HE
A iAo 6 N HCI-S #7}sle] pH 552 A sk 30
Qb whA|ate] A& A AA ) ohg- A g ale Fol
b AAEH 712 7,500 romell A 3] 4=3kodct. A4 (pH 5.5)
! pH 70 24 iAol Az F chajd o] WAS uh| sy
28l 5% sorbitol, 4% sucrose2} 0.3% sodium polyphosphate
£ A7 ok, 170°Ce] =821 271 (YSCSDT4, Youngnam
Machinery Inc, Co., Korea)oll4] AZxslgdc}t. Axg &
a2l & orinder(300 Watt, Kitchen aid, USA)E w»}a] 3k
th, 25 mesh o] kel o] o] jlatm Eebe] AlEEA 7|
54 &4l AHgshaleh

=

ot ol

H.
A

do w2

Sslze X
Az o]% WA 50 mg2 5 mLe] §ufo =al T AF
o] doj}x] X2 vortex mixer® 2 wHIEF & QA1 2]

(3,000 g, 15%)3}e] -2 SN whilal 3% & Lowry
H(13)22 A5 $dlse AR g 7 784w
2] ofo. 2 FAEAL) Ax A L3e9] pH Y EAHS
0.1 M HCI-KCI(pH 2.0), 0.1 M citrate-phosphate(pH 3.0~
50), 0.1 M sodium phosphate(pH 7.0~8.0) ¥ glycine-
NaOH(pH 9.0~10.0)o] #% A 5F 33 ¥ 99} 5
HHes =g A

§:3
>,

TEE X 2o FalotE el £F
F 3184 2] & Pearced}t Kinsella(14)2} ¥hy o wje} =
st 125 mge] % A 85E 06 M KCl& Z33l=
20 mM sodium phosphate(pH 7.0)¢] =< % 25 mL= A4
sle] 50 mLo WA Fe] B, 67 mLe] S5 71 5E AU}
st o). F&7](M133, BioSpec products INC, Barlesville, OK,
USA)Z 8000 rpmell A 162 ZgF #A 33 o}e- f-3H
0.017 mLE 5 mL®]| 0.1% SDS(sodium dodecyl sulfate) -&
Aol ArFsle] 500 nmelA FH=E A3 FrEHEA
A FE= vhFe] Aol wet A4tstich
$35(mY/g) =2x2.303x FAE X I 5/(A & ¢HF
gl 5 o/ml)x (1-71F F933) x1,000]

fEdAAR L 3+ 14 mLE polyethylene tubedl] ¥

Lo HAlTe] £ 8 1 g&

r 20 mLE Zt7} Arhste] A2

0% FoF B sl Aol 208 F1F g & AR

A ] AE g wea o
2

o}
o 2ke] AZle Ho)2 AAT F

put

HE &3
Az o4 wulde] AE ¥Er} 2%} HES NaClE
A7k F 24712 8000 pmel A 202 Eeb #AAY T,

small sample adapter® #3138k Brookfield 4 %Al (model
HV, Brookfield, USA)Z 25°Col|lA &4 3t¢g] o, spindles-
No.27& AH&-3ld o}

Az o8 wild Ede] CIE Lab colors Ax1A|(ZE-2000,
Nippon Denshoku, Tokyo, Japan)2 && 3} o0, A
#E TAE AAAE 25 A plate(L=96.83, a*=-0.36,
b*=0.62)2 EF3H3tsi).

%);”‘:'A-I

G|
XEAA) A4 AR EAZE 2% IMPE AHS-
3}l oneway ANOVA<2] Tukey-Kramer HSD®= A A &}4]
21 (15), FrAHE p<0.05 FodA] H B3I ).

0

Zut % TE

ST

o] g wimla AzxEte] S8 xe pH 7.00.2 243
od8- whlAlo] pH 550014 -2 whilAef njste] & Ao
velhgton NaCle] F5& 3z & 3L v Ax &
gkth(Fig. 1). pH 5504 A z23F AxEa ulz].o qlx}9)
Z7)oll ©E S8l Ao]E Bolx] ¥ghort pH 7.0¢04]
Azt w2 odxke] Ao ulet S me froAQl A
o] 2 B 25 mesh ©]4+2] 3IxFE©] 25 mesh o138} YA}ell
Hisle] gajer} 2 o2 eyt o] e AdEe Az
B Al S ns fule) o] 27 = S kA o
o, Adzdw 99 Az 2 #E pHeE YAk =27]
of o) &g ukgS ofmigrh

pH 708 A3k ghalel pH ¥ Sslxe A3d-ql vt
2] pH 2]&4-& ¥.of pH 3 ©131¢} pH 6.0 o]l 43
=7} 343 Frbslch(Fig. 2). o] &2 A= of 5 i
o] pH 50~55 F-ellA] #H 49 ST & Holx pH 40
o]3te} pH 9.0 ool $-sl %7} §43) F713vte B

=

=



1396

—O—pH7.0, >25mesh
—e—pH7.0, <25mesh

Solubility, mg/g-protein

30 | ~{1pH 5.5, >25mesh
——pH 5.5, <25mesh
20
10 ?
0 1 L L ! ) s
0.0 05 1.0 15 2.0 25 3.0

NaCl, %

Fig. 1. Effect of NaCl on solubilities of dried fish muscle
protein.
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Fig. 2. Effect of pH on solubilities of dried fish muscle
protein.
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Fig. 3. Emulsion activities index of dried fish muscle
protein.
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Fig. 4. Rehydration of dried fish muscle protein with pH and
particle size.



ol SA71Y & A5l 7] dEQ AR AdEA e
v, 7] pH & d3E X7 ¢=

o] FAHL 213~2.17 g-oil/g- samplei
shed ohas o |
Aol FE=A] ¢ghrh(Fig. 5). 7+ d D] xu Ag
YL WA Y] FRof whe} o gS A GAV FAaE)
= g} 2o e A e AukEaey s & A A 22
extenders2 4317 9 83 7154 Ao, 53
o)A E-E FAEE AE A7) 98 FREoH18).
A& AT -2 Gl A matrix®] F3e) &) Al vl A1t
(23), °JX} 712} pH Ztolel] w2 f-e =]l Apo|7} WA=
o] Zo| B Aol A ARE-gE 0 A Fe ohF
3] i7]%:— Zo)7F = R dxtslyon vl =2
2] v Fo] & tfAA 2L extender2A #4

AZ o s B gole] R 50,200~39,000 cP
] A XS B (Fig. 6), A7 g2 7] <l Pacific whiting2]

4 -
3
>
k=
5 £ -
S 2t -
I
[*]
0
©
8] 1t
®
w
0 ; . . ,
25> 25< 25> 25<
55 55 7 7
pH, mesh

Fig. 5. Fat absorption capacity of dried fish muscle protein
with pH and particle size.
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Fig. 6. Viscosity of commercial surimi and dried fish muscle
protein at 25°C.
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