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Abstract

This study was carried out to investigate the quality characteristics of fried fish paste prepared with different amounts
of squeezed Aronia melanocarpa juice. Squeezed Aronia melanocarpa juice (AMJ) was incorporated into fish paste
at different levels (containing 2, 7, and 12 g of Aronia melanocarpa juice in 2 AMJ, 7 AMJ, and 12 AMJ, respectively)
based on the total weight of water. Sugar contents and total acidity increased with increasing AMJ content. With
increasing amounts of AMJ in fried fish paste, L. value inside and on the surface decreased, a value increased,
and b value inside decreased, whereas b value on the surface increased. pH decreased with increasing levels of
AMJ. As the result of textural properties, folding test in all samples showed that AA means good flexibility. The
strength, hardness, and chewiness of fried fish paste with AMJ increased while cohesiveness was not significantly
different. Total polyphenol contents increased with higher levels of AMJ. DPPH radical scavenging activity was
significantly higher than those of the control. In the sensory evaluation, fried fish paste containing 7 AMJ received
the highest score than both the control and other samples.
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Table 1. Formula for the manufacturing fried fish paste containing
squeezed Aronia melanocarpa juice

(unit: %)

Ingredient Control 2 AM)” 7 AMJ 12 AMJ
Fish paste 782 782 82 782
Salt 1.6 1.6 1.6 1.6
Water 120 100 50 0.0
Aronia melanocarpa juice 0.0 20 70 12.0
Potato starch 8.0 8.0 8.0 8.0
MSG 02 02 02 02

PEach number in front of AMJ means the added amount % (wjw) of squeezed Aronia
melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
containing squeezed A melanocarpa juice.
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AHEEt] AlE9) Ut o R FAsle] A& AR e squeezed Aronia melanocarpa juice
2RE A5S F desdge =it 248 33 v Samplel) Moisture Protein Lipid Ash
st Fagks AR CFF 6950+0.4™ 1287004  112:002°  187+0.01°
Control  7120:0.12° 1272¢006°  143t003°  2.1640.10°
DPPH(1, 1-diphenyl-2-picryl-hydrazyl) radical 274 DAMI 71394003 1271008 139:001°  219:01%
&3

7 AMJ 713340.010° 12730060  136+0.12° 2.15%0.13
12 AMJ 712940.13°  12714005°  148+0.02° 2.19+0.07"
DBach number in front of AMJ means the added amount % (wjw) of squeezed A

Z+ A|3.2] DPPH radical 227 5< 50% ethanolol] =8
2 832171 A]Z 100 L ¥ 120 uM DPPH 100 uLE 96

well plateoﬂ g $ QbAoA 3027 WA A]AH ELISA melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
g containing squeezed A melanocarpa juice. CFF is the abbreviation of commercial
reader(US/MQ)_( 200, BIQ TEK INSTRUMENTS, INC.)= fried fish pastc.
540 nmol|A EF=E =H39] I1]-(25). A7 Al 50% Different letters (a-b) within the same column of inside or surface of fried fish

cthanol S % 713+ U] 277} ¥ w5lo] DPPH radical 27% paste indicate significant difference (p<0.05), n=3.
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Table 3. Acidity and sugar contents of the fried fish paste
containing squeezed Aronia melanocarpa juice

Sample” CFF Conrol 2AMI  7AMI 12 AMJ
Acdity (%) 01120017 010:001" 0.10:002° 0.11:001 0.11:001°
Sugar contents (Brix) 28:026° 277:006" 293:0.15° 3.00:0.10° 3.10:0.10°

"Each number in front of AMJ means the added amount % (wjw) of squeezed 4
melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
containing squeezed A melanocarpa juice. CFF is the abbreviation of commercial
fried fish paste.

"Different letters (a-d) within a row of inside or surface of fried fish paste indicate
significant difference (p<0.05), n=3.

=
&

H gy

i fo gy 02

}E Table 40l YERJN o, o] 59 A%
F91& Fiste] S4stt iy ddd
T-o] L #ro] 72,6302 7} =4 Vet w
760 = ;—_78 ]Mq. 13]-‘— 5\‘::47]'31011/\1%
FE HEE T227-0600F FH oz 7o
S JERAthp<0.05). a #S thET7) -1.172
, Aol 52 0242 SAH QYT of2 Yo} 2
o] H7}eko] Z7V3tol| whel 2%, 7% 18l 12% A7t
Toll A 2tz 0.9, 1.68, 3142 frolF oz Frlehs AeS
UERA A Thp<0.05). b k-2 ofZ= Y o} 2FFd o] H kol
St E Fold o2 skl 3(p<0.05), Al F9
A5 12352 71 =4 SA AT o= Al R Az
Al A7VEE Y, A2HE, AU22 T Fo] 12
Ze|gg ol e s ukg wEel Aoz FetET(3).
5 39 A5 5 279 W7t 4RE 7P =7
‘%E}Mﬂ, Aol Fo] 6450 12l 3 7t Ao A
7ho| S7VERE WErt g4 sk, 12% MU
ol M 49382 o2 oz 71 Al YERTH(p<0.05). ©]&
o] 59| HA F g 2 & lE o] F] FARS 1|E
/] o xl_,)r 34 o].gq o]_o]] _ﬁ_ﬂ 1’4—70/] 71—1:ﬂ§]. H]—O
01 JojLpH A L %ko] Solxl = Ao g ALFHT3). a 32
Te xRt 247t 2177, 9.62, Aol Bo] Z+z} 2.37,
19. 36°i UEbs AL, Hobol A = bkl wheta g
FelHoz Irteta b w2 fodo g Hahdle AYdS

> 1o qr
I
M ez
o gy o2
HJ ) ruéL

tlo

WE on
2
Kl o

a2
ol @
rrlo
e

O
-

)
N
-

o fr
-

N

].

(
=

N
12

SATHP<0.05). ©]¢} 22 A= o2 Yol FHd e
Alopde] o)k Ao 2, of2u o} FFH ] Hytero] F7t
s glojRe] And Jgs 7131 Aoz FSH

H EZFE A7F w36, WA 28 7 wWAe) 2 2%
=9 7 A 28) T AYPATFAME TR 5] I
S7t845 L @3 b @2 Asta, a g2 Skt
Aoz Yeh o2 ole] QtEAJoPdA] M A7}t Al F 9
Aol &g F AR FSHELL EAoPI S A E9] &
A, £71, o, e Eoﬂ Z 9 giE e ?—%*é
FHEEolE MARA AF afo] Ag Bk v|SAA
27 7 E Eole A3t a7 A e
Eols HEAS IS vt B uE 3 91tH29,30). °]
<] ﬁﬁiﬂﬂ ofZuo} ZFME B A= Al 44
2 x47H— < H3o 5 AFH 7R E wole &7
7t A& Aoz wodr

o,

Table 4. Changes in color value of fried fish paste containing
squeezed Aronia melanocarpa juice

Color value”

Sample”
P L a b

Inside

CFF 70.76+0.17"% 0.24+0.06° 12.35+0.14°
Control 7263026 1.17:0.04° 4644015
2 AMJ 72274007 0.09+0,03" 3.130.10°
7 AMJ 66.56+1.02° 1.68+0.07° 2.62+0.15°
12 AMJ 60.69+0.54¢ 3.154007° 147+0.14°
Surface

CFF 64.5020.50° 2.37£0.20° 19.36£021°
Control 74.98+0.18" -1.77£0.03° 9.6240.17°
2 AMJ 72.04%0.15° 0112003 721+0.06°
7 AMJ 56.76+0.11° 8.04+0.02° 22.69+0.28"
12 AMI 49.3840.13° 12.86+0.06" 24.88+0.35°

"Each number in front of AMJ means the added amount % (wjw) of squeezed A

melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
containing squeezed A melanocarpa juice. CFF is the abbreviation of commercial
fried fish paste.

z)L degree of whiteness; a, degree of redness; b, degree of yellowness.
Different letters (a-e) within a column of inside or surface of fried fish paste indicate
significant difference (p<0.05), n=3.
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Table 5. pH and folding test results of fried fish paste containing
squeezed Aromia melanocarpa juice

CFF" Contol 2 AMI 7 AMI 12 AMJ
pH  692:001% 721:001° 7.11:001" 687:001° 6.66001°
Folding test AA AA AA AA AA

YEach number in front of AMJ means the added amount % (wjw) of squeezed Aronia
melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
containing squeezed Aronia melanocarpa juice. CFF is the abbreviation of commercial
fried fish paste.

Different letters (a-¢) within a row of fried fish paste indicate significant difference
(p<0.05), n=3.
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Table 6. Texture profile analysis results of fried fish paste containing squeezed Aronia melanocarpa juice

CFF’ Control 2 AMI 7 AMJ 12 AMJ
Strength (gfem) 925.93+55.577 913.8090.73° 935.0172.48° 1,042.28+80.82° 1,188.62+76.99°
Hardness (gfem’) 1,884.53+89.58" 1,871.56+72.83" 1,993.25+51.46™ 2,10087+50.97" 2,174.16+87.21°
Chewiness (g) 682.62+72.06" 710.17+55.53" 718.32+49.96" 813.9637.41° 860.90+80.66"
Cohesiveness (%) 96.79+3,00™” 99441374 95.1245.61 95.732.83 98.19£521

YEach number in front of AMJ means the added amount % (wjw) of squeezed A melanocarpa juice in fried fish paste. AMI is the abbreviation of fried fish paste containing

squeezed A melanocarpa juice. CFF is the abbreviation of commercial fried fish paste.

leferent letters (a-c) within a row of fried fish paste indicate significant difference (p<0.05), n=3.

INS, means not significant difference.

Table 7. DPPH radical scavenging activity and total polyphenol
contents of fried fish paste containing squeezed Aronia melanocarpa
juice

CFF’ Control 2 AMJ 7 AMJ 12 AMJ
Total lyphenol N 0 e 00 e
(ng CAE'l) 3L07:0.157 3106:001° 37314000 43.56+001° 58.84+120
DPPH ICx

65.6241.58° 2611413048 1648141260° 9693+392° 6473231
(mg/mlL)

YEach number in front of AMJ means the added amount % (wjw) of squeezed A

melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste

containing squeezed A melanocarpa juice. CFF is the abbreviation of commercial

fried fish paste.

CAE caffeic acid equivalent.

IDifferent letters (a-e) within a row of fried fish paste indicate significant difference

(p<0.05), n=3.
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Table 8. Sensory intensity results of fried fish paste containing
squeezed Aronia melanocarpa juice

CFF” Conrl ~ 2AMJ  7TAMI 12 AMJ

Color 560:070™  540:097°  480:114"  570:030°  2.00:067°
Taste 6706048 470067 5101200 650:071° 300067
Flavor 450085 330:067 300:115  610:088 530:095"
Texture 500:094 450085 430:067  610:057  260:097
Overall acceptance  6.60:0.52°  540:070° 5206079 650:071°  3.10:0.74°

"Each number in front of AMI means the added amount % (wjw) of squeezed A
melanocarpa juice in fried fish paste. AMJ is the abbreviation of fried fish paste
containing squeezed A melanocarpa juice. CFF is the abbreviation of commercial
fried fish paste.

Different letters (a-c) within a row of fried fish paste indicate significant difference
(p<0.05), n=3.
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