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Effect of Salt Soluble Protein Extracts from Anchovy
on Quality Characteristics of Sausage
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Abstract

This study was conducted to evaluate the effects of salt soluble protein extracts from anchovy (ASSPE) on
sausage during storage at 10°C. Sausages were produced containing 5 and 10% ASSPE. Sausages containing
ASSPE showed no significant differences in emulsion stability, color, pH, moisture, viable cell count, and VBN
compared to the control. The hardness significantly increased with the addition of ASSPE, and sausages contain—
ing 5% ASSPE were the highest in gumminess. In the sensory evaluation, sausages containing 5% ASSPE had
the highest score in appearance and springiness. In conclusion, the addition of ASSPE in sausage had no effects
on storage characteristics, but had a good effect on improvement of quality and sensory characteristics.
Especially, 5% ASSPE sausage had good texture and high sensory characteristics due to increased binding
capacity. These results suggest that 5% ASSPE may improve the quality and sensory characteristics of sausage.
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HEY CHHA =&

HX]o] 10 mM Tris—Maleate buffer(pH 7.0)<} 0.1 M KCl
gNS 7ol & H7}3 5 homogenizer(AM-7, Ace homog-
enizer, Nihonseiki, Tokyo, Japan)E 10,000 rpmoll A 1&7+
T3 5 3000 rpmell A 1083F YA &2 3FTh YAlE
g F A7 AAE FY A kS 7= 7Hske] 10,000 rpm
oAl A 5x37F #A3FSE & 3000 rpmolA 10837 A&
(UNION 32R, Hanil Co., Incheon, Korea) 3ttt thA] A

S 5LY Ager 13 ¢ wEF & JHAE 10 mM

FRAD - ARF - ANA - AFE

Table 1. Ingredient for preparation of emulsion sausage

(Unit: %)
. Sausage
Ingredients Control 5%  10%
Pork lean 60 60 60
Fat 20 20 20
Ice water 20 15 10
Sodium chloride 1.35 1.35 1.35
Sodium phosphate 0.3 0.3 0.3
Ascorbic acid 0.05 0.05 0.05
Sugar 0.5 0.5 0.5
Isolated soy protein (ISP) 1.0 1.0 1.0
White pepper 0.45 0.45 0.45
Nutmeg 0.2 0.2 0.2
Allspice 0.2 0.2 0.2
Sodium nitrite 0.01 0.01 0.01
Salt soluble protein extracts 0 5 10

Tris—HCI(pH 6.8)3 0.3 M KCl &35 48] 713 5 24]
Bt walTh FEYS 1400% g, 1587 AR 3
FERE AHEte AP0 &St BE sEE o3
AE biuretH(23) 2.2 FHH o, 1 FEE 7.72 mg/
mLo]9lal, HF 3 mg/mLE 3Asle] AH&-3ta.
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AAE A ke %3 5, AL silent cutter

(ST11, ADE Co., Hamburg, Germany)ol] €31 &3 9 3}
A Table 13 2o zA o7 24 ISP, 3418, of&4h

9 & HUEdY. 9A4E fIELS AF 43 cme
polyvinylAl caseoll 23t A3t D53t AT} 75°C 4
o Yol FAL%7} 65°Coll A 3083 7L 3 & 5083

FYA 7)1 10°CH B#A3te] ALttt
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=
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A 1087 948 ¢ &, Beld dFFS SA3 73
o] v&=2 Yeh

pH =3

AAAE A - F 5 g5 At 10WZFY] F/HRFE
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218}e] nutrient agaroll =@}l 37°Coll A 2447t vl 931
TFE ST

VBN(volatile basic nitrogen) &

VBN &4 & 2F3F 342 ConwayH< ©]-&34th Al
A3 2AAS 10 g 8t 75 50 mLE F7hste] 58
wRk 10% AR &, AR NS pH 4002 B3k 100
mL 3839t Conway unit WA &g A5 £ 0.01
N H:SO.E, 9ol KoCOs Z8}8-Ae 717 1 mLAy H7}3)
I EFste] FHE AY 25°CollA 1413 #8417 T A
o Brunswik AleFg 3 W& Hr}stn vF 3 HaAs
AFE-3le] 0.01 N NaOH &4 o & 23t

(b—a)xf
w

3d A 71 d A (mg%)=0.14 x x100xd

a: Blank®] 0.01 N NaOH & & & (mlL)

b: A&l 0.01 N NaOH &4 #(ml)
d: 3 Au4=(10°7)

f: 0.01 N NaOH®] <7}

wi AA A FHg)

= &3

XA Y FLT BES 20%x20x15 cme] 272 2}
2} A (JC 801, Color technosystem Co., Tokyo, Japan)Z

/;1]4
z4sdom 2zel ARt YEL), A9EQ), P
(b) groz JE Itk oln ALgE EFu e Ge L'

93.73, a"=-0.12, b"=0.11°] At}

=4 &3

AAAY FLT BELS 20x20x15 cme 27|12 2}
e, A=, ARG, B34, &E3, $34, A28, 884

g 248 Z45A) ol force 100 g, distance 10 mm,
test speed 5.0 mm/s9] FHSZ texture meter(T1-AT2,
SMS Co., Tokyo, Japan)S A3t}

Bsw}

1539 FHH panelS o2 A28 2AAE 44
2712 e A, %, W A% 2 A 75 Bk
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3 & p<0.05 == A Duncan’s multiple range test

g2} 4459
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Table 2. Emulsion stability of the sausage treated with vari—
ous concentrations of salt soluble protein extracts of anchovy

powder (Unit: %)
Control 5% 10%
Emulsion stability — 4.35+ 007  458+1.31 3.70+0.00

NS: not significant.
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Table 3. Changes in pH of the sausages treated with various
concentrations of salt soluble protein extracts of anchovy
powder

Control 5% 10%
0 day 6.3240.03%" 6.204+0.00%"  6.3240.00%
7 days 6.45+001*  613+0.18"  6.28+0.01""
14 days 6.37+£0.00*  629+0.01%"  6.26+0.01""
21 days 6.36+£0.02*  630+0.01%"  6.27+0.02"™
28 days 6.45+0.04 6.38£0.08 6.21+0.00%
35 days 6.29+£0.08"  6.30+0.00%"  6.24+0.00*

Means in the same row (A,B) and the same column (a—c) bear—
ing different superscripts are significantly different (p<0.05).
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g%w} 1.95x 10°o1 A 750 10°2
= 1.20x 10% A 8.00 x 10 CFU/g#

Table 4. Changes in moisture content of the sausages treated
with various concentrations of salt soluble protein extracts
of anchovy powder

Control 5% 10%
0 day 5548+1.08%  60.97+0.55%  63.08+0.44%
7 days  59.56+058%  61.93+0.44  60.77+£0.54"™
14 days  63.98+0.28%  64.01+0.87*  63.80+£0.12*"
21 days 63131042  63.72+£0.79*" 59.65+0.56™
28 days  6157+117"  62.25+0.33%  62.73+0.07
35 days  63.20+0.24%"  63.44+0.35°"  64.71+0.08"

Means in the same row (AB) and the same column (a-e) bear—
ing different superscripts are significantly different (p<0.05).

Table 5. Changes in viable cell count of the sausages treated
with various concentrations of salt soluble protein extracts
of anchovy powder (Unit: CFU/g)

EER

e
e

- ANA - dEd

Rl

o

2 o ZUbstgou AA Aozt UA| ¥tk S BE
g el A 10° CFU/g ol8tgar 3 23t A3 o] Fol =
AF7t aA F7FeA ol 10°Ce] A2A o A= v
E9 AFo| =o A FAHA Uty & F Ut =S
Az AT = H7M7 T2 vls) Ad 5ot oFt =
71] UEA Rk 79 o] T HE = g APl vk Adg

o] & Ao]E HolX| F3hth ol F d FALE T3
i%}ﬂ%éé Z2AAE 10°CAA AL wf 40 o] 4
A 7FeATEDE A & 5= Kol AAX| 9 R
7b dojuA] eal A4S FAE G & 5 ok 4 F
o AXT A FZHo] e ATS AAMAA AT5Tt
10°~10° CFU/gY W= %7] Bujelw 3o} wepy 2 Q3
Aol Me WA 484 B 22 W} A ARSIl
Ad) 10° CFU/go.2 2AA9) A4 Je 7NAA &
2@ B AR AAES FAGE AR AR

i

ﬂ%

VBN &%

AE7HEAFS A T Wyt AYHEA G o] of
Pk o g2, thA] ofm|mAtell A AR Ao Fe) daw 2
ETh 28 B2 SAE F9 VBN & 242 1 AEY
AAEE Fristed Fa3 As7F Jok32). ool B4 4
&4 ©d FE50] 2449 VBN gl n|2= dTFel
tisl gotr ] 98] A 35Y T VBN S SHA
THTable 6). VBN g#e A717F 5 437 2% Z7}
sdom, F2E H7F Al FH/T 2 AolE YEhA

okt dutbx o g 213# o] VBN ko] 5~10 mg%d wWe
Atk s, 30~40 mg%eld 27] FHATEAR, 50
mg%eE Jow Bist Ao g st 27 THIFY AL
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Table 6. Change in VBN of the sausages treated with various
concentrations of salt soluble protein extracts of anchovy

Control 5% 10%

0 day 8.25x 10" 1.95% 10 1.20 % 10°
7 days 1.00x 10> 1.50 % 10 1.00x 10
14 days 3.00x 107 1.25% 10 1.00 % 10°
21 days 6.50 % 10> 1.00x10° 2.50 x 10°
28 days 5.00x10° 2.00x 107 2.00 % 10
35 days 2.85%10° 7.50 % 107 8.00x 107

powder (Unit: mg/%)
Control 5% 10%
0 day 6.360.08%  6.19+0.00%  557+0.08™
7 days 777+010"  756+010%"  7.21+0.10
14 days 7774000 7.28+0.10%  6.79+0.20%
21 days 8194020  7.70+0.10%"  7.28+£0.49*"°
28 days 896059  854+0.00%  8.82+0.20M
35 days 8.68+£0.40™  8.40+0.40*"  7.49+0.10%

Means in the same row (A-C) and the same column (a—d) bear—
ing different superscripts are significantly different (p<0.05).
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Table 7. Changes in lightness (L) of the sausages treated

with various concentrations of salt soluble protein extracts
of anchovy powder

Control 5% 10%
0 day 7250+0.85™  75.17+0.39%  72.37+0.71%¢
7 days 7429+0.14%  7538+0.17"  73.73+0.21%"
14 days 7227+£0.25%  73.46+0.24""  72.05+0.03%
21 days 73284034 7254+0.45%  74.40+0.38"
28 days 7255+0.33%  73.45+0.28%" 7251 +0.47%
35 days 74.35+0.34%  7391+0.15"® 73.31+0.28"*

Means in the same row (A,B) and the same column (a-d) bear—
ing different superscripts are significantly different (p<0.05).

Table 8. Changes in redness (a”) of the sausages treated with
various concentrations of salt soluble protein extracts of an-
chovy powder

Control 5% 10%
0 day 6.40+0.24"  6.09+£050"  7.15+£0.26"
7 days 6.71£0.01%" 653002  7.60+£0.35""
14 days 6.91+0.24%°  748+051%  7.33+0.14%"
21 days 7284062  7.36+038  6.75+0.214
28 days 7.244024%  6.63+£0.29%  8.14+0.26™
35 days 7174010 6.93+£0.814"  7.27+£0.32%

Means in the same row (AB) and the same column (a—c) bear—
ing different superscripts are significantly different (p<0.05).

Table 9. Changes in yellowness (b") of the sausages treated
with various concentrations of salt soluble protein extracts

Control 5% 1095
0 day 9794014  9.14+0.16%  953+0.19*5
7 days 950+£0.06  9.36+0.10*  955+0.07*
14 days 9.25+0.02*"  899+056™  9.31+0.34"
21 days 9434015  937+0.29"  9.37+0.21"
28 days 9404002  977+0.19**  951+0.37™
35 days 9.26+0.17*  890+0.93%  9.82+0.33™

Means in the same row (A,B) and the same column (a,b) bear-
ing different superscripts are significantly different (p<0.05).
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Table 10. Texture of the sausages treated with various concentrations of salt soluble protein extracts of anchovy powder

right after manufacturing

Control 5% 1096

Shear force 611.60+19.52* 661.80+60.10* 654.25+45.04*
Hardness 2757.54+180.87° 3352.76 + 26.29" 3885.20+175.04"
Fracturability 19.46+1.60" 17.79+2.78" 18.79+0.08"
Adhesiveness -3.41+0.00° -3.95+0.02" -5.29+0.00"
Springiness 0.97+0.03* 0.97+0.03" 0.98+0.01*
Cohesiveness 0.66£0.02* 0.62+0.03" 0.31+£0.04"
Gumminess 1804.87+72.74% 2093.68+£90.91* 1217.44+104.18°
Chewiness 1751.36 +133.24" 202858 +15.39* 1198.84+119.94"
Resilience 0.36+0.02% 0.334+0.04% 0.1240.04"

Means in the same row (A-C) bearing different superscripts are significantly different (p<0.05).
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Table 11. Sensory evaluation of the sausages treated with
various concentrations of salt soluble protein extracts of an-
chovy powder right after manufacturing

Control 5% 10%

Color (outside) 4.60+0.83*  467+£098"  4.40+1.35"
Color (inside)  453+092"  473+0.70"  420+1.01"
Appearance 393+1.22°  507+1.16%  393+1.10°

Aroma 393+1.28%  413+099*  413+099*
Taste 420+£1.01*  453+£1.06°  460+159"
Texture 407088 467118  453+1.13"
Tenderness 427+£1.03%  427£1.22%  420+1.32%
Springiness 387+1.25°  493+1.22%  480+1.52%8
Total 433090  480+1.01*  467+1.40%

Means in the same row (A,B) bearing different superscripts
are significantly different (p<0.05).
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