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A Study on the Processing of Sardine Protein Concentrate
with Good Rehydration Capacity
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This study was carried out with sardine to develope a new type of fish protein concent-
rate. Chopped sardine meat was thermally treated in two different ways, autoclaved at
121 T for 1 min and boiled at 95T for 5 min. The heat treated meat was pressed, control-
led to pH 7.8 with 3% (w/v) of NaHCO: and hot-air dried(at 40C). The dried meat was
powdered (50mesh), air and vacuum packed in laminated film bag(PET/AL. foil/CPP) and
stored at room temperature for 60 days. The results of product quality analysis are as fol-

lows:

1. Proximate contents of moisture, crude lipid and protein of the autoclaved and boiled
product were in the range of 10.0~10.2%, 9.0~9.1% and 73.8~74.4%, respectively.
Yields of the both products were 40% and 32.5%.

po

Values of emulsion activity, emulsion stability and foam expansion of the autoclaved

product were 48.7%, 44.1% and 44.0%, respectively. These values were higher than

those of boiled product.

3. Water holding capacity and digestibility of the both products were in the range of

5.0~5.3% and 78.0~782%, respectively.

M =

St Aol o] o JOKEFSSE, 1990)
3 g xS o1F<l HoEE eicosapentae-
noic acid(EPA, 20:5), docosahexaenoic acid(DHA,
22:6)¢} 2L AEEIIAWA] FFol u(F
%, 1986), op=At 2 o] FHEA FFHel
Qou(@ 4, 1986), YAl Gz ofF7t F
3, 9 F wAgdo] man XAz gof E
olFo vl tF o] @A 3] "o} oje} 2

2 Aolzlg Assd EXoz sty 4o
74Ego g U3 AHETde FAYRE e
u|4g Algg olgHx e AP, 1981;
Fujii, 1984)).

olgF Holyly E&AY H%FI}E AY A7
24 Hojg] B¥ 2vf 7hE(FE &, 1987, &
4 Aoly b g9 7HF(FE %, 1988), Ao
g B £exo NAF(R %, 1988), ¥F 993
o] Alz(FE %, 1978) 2 53 A 23E& 2
= ol% vld 259 MR(F &, 1979F Al

137



(

ERE - AEW - £B% - £88 - PER

4% B% wd 3o HoltAT, A
o 7154 Ask 2 He) 3, A4 g So=
& A9 A5 57 2e B4 9 A4l

B dFol= $9E AeskA g RFouE
ad Ay E A% - i HZidte] AE 7t
TE& 0 A vF 9HF JF 2 AEFY
4 548 Agssdh

Mz gk
AlZ: B Ay ALgE Hole, Sardinops mela-

nosticta(A 3 14~16cm, A= 55~75g) = 19894 5
4 2a At A ol dAdeA Axrt 45
AL TPt A5=2 4

Hole| 55 Aol N=E: Algole FR(HE

Raw sardine

sk WAge AMAST B2 FAT oL 2§
(rolD ! A&7 (paomm) 2N AFsPoh. 45T
S8 27t (121C, Imin, 15Lbs) 2 Gl
A A (95T, 5min) T U AR F3E
o} ¢4 73 B 3% NaHCO:(w/v) &4 & 5
sAX pHE ZATY FAY Z3N20N(=:
0T, £%: 65%, T5: 18m/se0) 2 1AF, 460
mesh)3t & @BAL AZ2FYT AZ2T ¥
Z gae A&xZotad Z& F9J(PET/Al-
foil/CPP: 5um/15um/T0um, 15X 17em, Fotg v
FAMAD O ¥ 100g% FHEL AFEAZVZE AT
23 9 F7(E&R) TR o ARsA F
2 BEHE Nag AHEsdd BF 12715kAE
AF L A5AE AFe AL vwsty] Ha) %
%(1978)9] Wl ol S g o] & HEH F
28 9¢ ¥ 9WAds gz ANFoz FYrh
Aoe ¥& @] Az FASE Fig 17 #
t}.

\
Beheading and gutting
i
Washing and draining
)
Deboning and skinning
. \: 1
Extraction Autoclaved Boiling
(121, 1min) (95, 5min)
five times repetitive extraction | \!
using ethyl alcohol (3 times of> Pressing Pressing
sample; w/v) for 5min at 80 C. ! \
| Spraying Spraying
Drying (3% NaHCOs, pH 7.8) (3% NaHCO,, pH 7.8)
(40T, 1hr) \ {
\ Drying Drying
Pulverizing (40, 5hrs) (40T, 5hrs)
(50mesh) \ \:
Pulverizing Pulverizing
(50mesh) (50mesh)
|
| |
Packing Packing Packing Packing
(air) (vacuum) (air) (vacuum)

Product Ala)

Product A(v) Product B(a)

Product B(v)

Fig. 1. Flow sheet for the processing of sardine protein concentrate with good rehydration’ capacity.
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Fig. 2. Formation of lipophilic brown pigment during

heating of sardine protein concentrates.
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Fig. 3. Influence of pH on the water holding capacity
of sardine protein concentrates.
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Table 2. Sensory evaluation of sardine protein concen-

trates on the bitter taste

Mean Score*

pH (1§E{)§f1‘i‘§§d@) Boiling(95 %)
63 ; 10
65 10 10
7.0 13 15
7.4 17 15
738 18 2.1
82 32 33

*1~5 scale: 5; very strong, 4; strong, 3; middle,
2; weak, 1; no taste

Influence of the heating time on the changes in the nitrogen solubility of sardine protein concentrates

Heat treatment

Raw

Autoclaved(15Lbs, 1217)

Boiling(95 ©)

Imin  3min

Smin  10min 15min

Smin  10min 15min 20min 30min

Sobb™ 05 198 192 170 167

16.3 106 87 76 70 67

* The ratio of sardine to deionized water was 1:100(w/v).

140



1) YEHME, pH, FUAHAVIEA U £8: 4
E Aojz] & Aoy & duld AFo ki
i=)

U

vl A gteke 247y 70.8%, 19.2% Q16 wiste] o)

Y8R 39 A= AEFEL FE, ¢F € dx
Al FARLE A5 FETF] 72~102%= 74
st g FdH o2 738~845%% Tt
slgch Adtee dg Hojzrt 82%d v &
o deg F& AFO)E degd T Ay
AAR Feo] FE3 @& 04% Fo}, 2271
HATAEA) 2 ASHIAEB) S M3 IHF
A o] thax MAHY, FEFF] B2z A3 7
2 91%9 9.0% 2 ¥olA AFF AA 27t &
AA =gz AZdc pHE d8e 322 AF(C)
o} A% 6252 A5 HABIGAR, TarhYA
AAFA) 2 A5HIAE(B)E 3% NaHCO; &
Aol Bz A2t 775 D 7778 G-Ik 32
497144 e 48 FolE 7t 12.2mg/100g91 6l

Table 3. Proximate composition, pH, volatile basic nit-
rogen (VBN) and yields of raw sardine and

sardine protein concentrates (%)
Raw Products

Components  sardine (0)  (4) _(®)
Moisture 70.8 72 100 102
Crude protein 19.2 845 744 738
Crude lipid 8.2 04 9.1 9.0
Crude ash 13 7.6 59 6.1
pH 6.10 625 7.75 1.77
VBN (mg/100g) 122 136 401 335
Yield( %) - 300 400 325

Products(A, B and C) are the same as shown
in Fig. 1.
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Table 4. Emulsifying properties and water holding ca-
pacity of sardine protein concentrates

Emulsifying property =~ Water holding

Products 4 ity Stbiley  Capacity
(%) (%) (%)
© 459 43 170
ey 487 41 500
(B) 483 335 530

Legends are the same as shown in Fig. 1.
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Table 5. Foaming properties of sardine protein concentrates and egg albumin

> N Yol Vol - Specfic Vol. by standing time at 23 Z(mi)
roducts whipping  whipping increased Vol.
(?5 (ml) (%) (mlg) 05 10 15 20 40 80 120 240 360
Egg albumin 465 95.0 90 20 93 92 9 8 8 72 63 54 50
(© 477 1100 120 2.3 98 92 8 8 8 75 6 62 50
ey 488 720 44 15 58 5 53 50 50 50 50 50 50
(®) 486 60.0 20 12 54 52 50 5 50 50 50 50 50

* Standing time.
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Table 6. In witro digestibility of sardine protein conce-
ntrates and taste of hydrolysates by pepsin

Products Di(g;}s[t(z‘)%) .Sensory score*
Bitter Broth
© 79.2 2731090  1.09+ 0.30
(A) 78.2 155069 3.75+0.81
(B) 780 164+ 055 227+0.90

*; Mean = standard deviation; 5, very strong; 4,
strong; 3, middle; 2, weak; 1, no taste
Legends are the same as shown in Fig. 1.
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