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Abstract

This study was performed to aid promotion of fish paste containing Lycii fructus powder as a food. The tested
concentrations of Lycii fructus powder were 0, 1, 3, 5, and 7%. All the fish paste samples had 37% water content. The
L values of the samples decreased as the concentration of Lycii fructus powder increased(p<0.001), and the a- and b-value
increased(p<0.001). All samples with 3 mm of thickness had good flexibility and did not break even after four times of
folding. In texture meter tests, the cohesiveness increased, but gumminess and brittleness decreased according to increasing
concentration of Lycii fructus- powder. In the sensory evaluation, scores for color, flavor, pleasant taste, hardness and
adhesiveness increased with increasing powder concentration; however oily taste was decreased. The 3% Lycii fructus
powder sample had the highest acceptance scores in terms of appearance, flavor, taste, texture and overall acceptability.
The results suggest that Lycii fructus powder can be applied to fish paste for both quality and functionality.
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2003), %47} o2& FE2F HI} o] E(Park et al 2004), B
Bt 34 o] E(Shin & Park 2005), PIt|Y 37} o} 5 (Park
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Table 1. Formula for the manufacturing of fish paste
containning Lycii fructus powder

Samples”(%)

Material
Control 1LFP 3LFP SLFP 7LFP
Fish meat paste 65 65 65 65 65
Lycil fructus powder 0 1 3 5 7
Wheat flour 18 17 15 13 11
Com oil 2 2 2 2 2
MSG 0.4 0.4 0.4 0.4 0.4
Sugar 0.01 0.01 0.01 0.01 0.01
Polyphosphate 0.3 0.3 0.3 0.3 0.3
Potassium sorbate 002 002 002 002 002
Salt 1.8 1.8 1.8 1.8 1.8
Water 1247 1247 1247 1247 1247
Total 100.00 100.00 100.00 100.00 100.00

Y Each numbers in front of LFP mean the added amount % of
Lycii fructus powder in fish paste.

zHse FRez Arle eAE Atk
W WEE EWVNE ol 838l 19AZ Adat £
ston, 1 F SHAR 2 £2F B EFIAA UE
A7 ES AN AAAEELT), TR EEe A
0, 1,3, 5 7% H7lslHA, AWE, 2845, MSG, A", &
A, 22WIE 58 A Wil wet Az ¥
3 FRESE)S HRHEA 2587 £ g9
1 cm, YH] 2.5 cmE AE3F & 160CY]

N8l 1 4557 HA J5S Az

oRe| £ PP AZ F 1 ¥ FUD 212 A
PN

8 2% 7](Moisture determination balance FD-600, KETT
Electric Laboratory, Japan)Z 4#-& Z343}5it)

2) o9 Mz ZH

o] &2l M= MXA|(Color Difference Meter, Model JC
801, Color Techno System Co Ltd, Japan)& A}8-3te] L(H
%), a(@AE), b(EFA IS 338 vHE &%, I Faie=
eERA AT



24 QG- o1l - B

defel AR AIPAE AT S, Wl Aoz {
AN #Eo] A71A o™ AA, F Fez oA FLo]
A71A B2W A, F HOoR FolA 1201812 he] A7
B, F HOE HolA AAle] o] A/ C, F HoR
HolM & 2Zto 2 =W DE FABMCH

4) o{=29| Texture EH

o] 52| A7k 272 Rheometer(Sun compact-100, Japan)
£ |83} Hardness, Cohesiveness, Springniess, Gumminess,
2 Brittleness 55 =435159.21, o|w} Rheometers] =% %
ZA& Table 29} 2t} 2% A] A89] Z7|& A% 30mme)
roundF O 2 Z& AFE F ¥ FF o) HoJA|= Textureme-

ter curveE A3l texture 2 X & ALtslg

ANEgE 9% 27](2.5 emx9.0 cmx1.0 cm)E 2t &
279l 3A] Ate]e]l TEHALE AAIBIA L] oI5| tigt
TAANE HFEE g gty 2 gigdA 128
gate] 2% 2~34] Alolo] AAL WP Hr EAS w
0 F HAE Ak o] 52 8 A o} AlF
om, g o] ARE HIIGE £ NEA] AFE S
ATEE L, 128 Ad Fof e A58 A4
B7HE SHEE Stk WA B4 Y5 2] Wsleckness, color),
8| (flavor), Th(pleasant, oilly), 3 ZH(hardness, springi-
ness, cohesiveness, chewiness) S 2 ‘mj-$- 733lth 77 o)A v
£ Rtk 1oz HUBIen 7)3 =(appearance, flavor,
taste, texture, overall acceptability)5/d-& ull-§- £t} *77

e o

(o2
g

e

38

]_

O

% i
o =

Table 2. Measurement conditions of rheometer

Test type Mastication
Sample depth 10.00 mm
Adapter area 10.00 mm
Load cell 2.00 kg
Table speed 60.00 mm/min
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Table 3. Moist of fish paste added with Lycii fructus powder

Samples”(%)

Properties

Control 1 LFP

3LFP

F-value

5LFP 7 LFP

Moist 37.5040.50° 37.20+0.20°

37.45+0.23"

37.57+0.51° 37.50+0.55" 0.97

" Each numbers in front of LFP mean the added amount % of Lycii fructus powder in fish paste.
? Different superscripts within a row(a~d) indicate significant different at p<0.05.
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Table 4. Hunter color value of fish paste added with Lycii fructus powder and results of folding test

Hunter color Samples(%)

I F-value
value Control 1 LFP 3 LFP 5 LFP 7 LFP

L 49.48+1.90*Y 38.49+0.48° 36.29+0.65° 33.40£0.27° 28.78+0.68° 186.36™"
a 10.27+0.20° 16.51+0.85" 19.05£0.21° 19.14+0.74° 19.35+0.41° 146.702""
b 13.16+0.95° 16.07+0.49¢ 17.54+0.42° 18.44+0.29° 20.68+0.79° 64.22""

Folding test” AA AA AA AA

™ p<0.001.

" Different superscripts within a row(a~d) indicate significant different at p<0.05.
2 In folding test, AA means there was not any crack when folded with 4 folds of fish paste.

2001, Ha et al 2001a, Ha et al 2001b, Kim et al 2003, Shin
& Park, 2005, Bae et al 2007).
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T712; £8E HI13E o179 texture 7% A= Table 5
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0] 5-9] 7 Z(hardness)= thZo] 71 @gron 172}

2 Aol 3MA5E B VAR oA ol
£ U gsith. ol el H7} o1%(Ha er al 2001)

2

I 2& A% Bt S5 A(cohesiveness) 4L 2T
1 75612 71 wgkon, 3712 BT 7o) Frleds
2 =A Jebdthp<0.001). o]3 Axt= )k Bure
A7 A T4 EA(Lim er al 2003)9] GFb= =24
Q Aoz 717 LAle) weh Azt 240l S4o] th2A
e Aoz o259t

B+ A (springiness) S 7712 B Hrlgo) Z/1E44E
A JEREAITE, #2290 2lole UEhR] gtk
7173 (gumminess) @] 7%l & tlZFo] 1691.952 713 =

[*]

gkor, TLFPEe| 7P wol Almgtel] 9] &]l zpel 7} )
ATHp<0.001).

$HA)2RE] FE3} A R/AE cls
2000)9] 7ol Arae Hrtek Hrbe| S/VESE 9
A2 g0l A, Aol Stk Bagt A
gEs ¢4 F Uuith

3} 4 (brittleness) = THET0] 147459.802 71 =3ke
™, TLFPTo| 77749.58 2 713 wrol Algztel] f2]A 2l zlo]
7t 17 = A H(p<0.001).

747 (gumminess)®+ 1 A (brittleness)2 Y BHE A
718t o] &o] F4 E4J(Shin & Park 2005)2] 7%, ¥ B
< A71E4=E 7 (gumminess) T 34 (brittleness)©] Zax
g Aoz Jeht B A9 AA|EHA

w2 texture S A= o152 -2 d(cohesiveness)
TF71A £ vl S7MEE A e e (p<0.001),
743 (gumminess) @} 243 (brittleness)< 77]1AF B Ak
o] S7HEFE @A YETHp<0.001). FFol H7E o &9
7dHHa et al 20012) F-24, A, &g, A4 2 &

Table 5. Texture of fish paste added with Lycii fructus powder

Samples”(%)
Properties F-value
Control 1 LFP 3 LFP 5LFP 7LFP

Hardness(%) 1112739£12434.67° 1113617+13487.60° 1116832+22364.16* 1117910+33520.68* 1119056::15610.87* 2.88
Cohesiveness(%) 7561 245%  77.80+ 1.58° 78.18+  131° 8435+ 087 8828+ 2.62° 23427
Springiness(%) 87.55+ 039" 8843+ 1.60° 90.05t 0.16° 9053+ 067 9058+ 387 1.65
Gumminess(g) 1691.95 10.53* 1174.33+ 45.82°  1066.53= 33.86® 939.19+ 2237 916,10+ 52.04° 58317
Brittleness(g) ~ 147459.89+2340.37" 95324.45+356.44°  86514.33+1014.86° 77757.26x1193.22° 77749.58+2026.18°  1060.24""
™ p<0.001.

" Each numbers in front of LFP mean the added amount % of Lycii fructus powder in fish paste.
? Different superscripts within a row(a~d) indicate significant different at p<0.05.
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7P A JeEPEA T Jzte] fol@t ahs AR A @k
o} ol &5e] A (color)> th2To) 714 wskow TLFPTo]
6.672 7 Eol, F71A BT Aulge] ZU1E4E =AU
S & F AdATHp<0.001).

F(flavory= 7717 £ H7bEol S/ME4E =4 U
Eh, AR Zhll folg AlolE & & IAATHp<0.001).

o] 59] glol|A] 743 B(pleasant taste) 7] AF £ 3
7Vegol SV E A Ueh AR el /207 AfolE &
4 JATHp<0.01). L&} =78 Bloilly taste)S 7712
BT A7hgo] 37185 WA rlEo] AR hl fo3%
ztolE HATHp<0.01). o]H g A= o] Fol| 77|z} &
& A7Pte 2 T vhe Skeka =A% Bk 3aH
o] Bo] e FZY o & H&E F Y= e e &

F F Uk

ol 8o 27N 7 E(hardnessy= 771A} B Mok

o] S7VETE #A Yriso] Al ol fo)d AfolE B

RoRrlo} RAFESERE

THp<0.05). €& A(springiness)& o] 7F EA H7}
Ao} folFel zole fodth 27 Ad(cohesiveness)
T2 22 Hrhgo| F7VETE A BriEo] A8 7
FaH Hol= AFHA Fch

-2 (adhesiveness)> 7714 £ H7MEe] SHETE
= 7kEe] A& 2l fol@ 2ol & Btk (p<0.01). WY
2)(chewiness)= T7]A} BL Hrlgo] SV1E,E WA #
7tslol A& Zhell oAl zpole AP HA &gt

TR BHe Gr1e o] 2o 71Z%E Fig 13 2t 9
#e] 713 %(appearance quality)= 3LFPw°] 7H% %1

Appé:'aran ce

Texture/ \’Taste

—e—Control1) —#—1LFP ~«~3LFP ——5LFP —%—TLFP

Fig. 1. QDA profile of sensory properties fish paste added
with different Lycil fructus powder contents.
1) Each numbers in front of LFP mean the added amount % of
Lycii fructus powder in fish paste.

Table 6. Sensory properties of fish paste added with Lycii fructus powder

Samples’(%)

Sensory properties F-value
Control 1 LFP 3LFP 5SLFP 7LFP
Sleckness 5.08+2.11 3.9242.11 4.00+1.54 4.83+1.85 4.58+2.35 0.76
Appearance
Color 2.08+1.51% 383127 4.58+1.08" 6.08+0.67" 6.67+0.75" 3291™
Flavor 2.50+2.32° 3.001.60° 3.75+1.29 5.25+1.48" 5.33+1.83° 6.60"
Pleasant 2.7542.09° 359+1.83%  4.17+175"  5.00£1.04% 5.42+1.51° 488"
Tasee Oily 5.17+1.75° 4.50+0.67* 3.83+1.27% 3.00+1.71° 2.83+2.04 7.52"
Hardness 3.25+1.45° 4424124 467£138% 4.68+1.23% 5.3342.06° 3.65
Springiness 5.17+1.80 4.58+1.56 4.67+1.37 4.50:1.45 4.08+1.08 0.67
Texture Cohesiveness 3.25+1.76 3.92+1.24 4.08+1.24 4.58+1.51 4.83+1.64 2.05
Adhesiveness 3.00+1.54° 3.17£1.34° 4.00£121"  4.58+1.24° 5.00:1.35° 506
Chewiness 5.00£1.35 4.83+1.11 4.67+1.23 4.08+1.38 3.83+1.64 1.64
T p<005, 7 p<0.01, " p<0.001.

Y Each numbers in front of LFP mean the added amount % of Lycii fructus powder in fish paste.
? Different superscripts within a row(a~d) indicate significant different at p<0.05.
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ILFP >t > 5LFP > TLFP £2.8 YeEbgthp<0.01).

g 9) 7] Z %(flavor quality)= 3LFPo] 713 %43, ol
FwE TJLFPo] B JEbGtHp<0.05). ©]23 A o
U7} @AY Frl7t X3 ol ZE s HEE) st s
T7IRAAES H3FS ¢ 5 AUk

ute] 713 %(taste quality)= 3LFPFo| 7} ¢k, 1LFP
> & > SLFP > 7LFP 2.2 YEPgTtHp<0.001). 27+
713 S(Texture quality)= 3LFP#°] 714 =3t1, 7LFPE]
78 @A T p<0.01). A¥HA Q) 713 % (overall qua-
lity)== 4] 3LFPre] 71 #9ka1, TLFPo] 71 ¥ 1
ERdth(p<0.001).

et 7|35 ZHARS 3LFPe] 9|#e] 7] 35 S(appearance
quality), 29| 7)Z%(flavor quality), 92| 7]3 %(taste qua-
lity), 79 7)Z =(texture quality), <l 7] 5 % (over-
all acceptability) 52 LE 3EoA 71} A3 w7} =4 )
Ehgs & $ 3t

olgigt A= T EEE HIe 2§ oo Aol
9] F2 540 X & gk BaoA AolAd o)
& 7712 22 HA diA v go| 4~8%E VEhd AE
Aol 7} AT ol IR 715 A Ao ZE A=
371 Y5l Lol Skl sk 4%, 8%, 12%, 16%,
20%2 T71A T2 A Aolze] EAE 2AE] 9
] AF FE P Fe A9 Algdoh

ey & A7 1A BEE Aohe e £2 &4
(Lim et al 2003)°ll & Aol 77124 £ 3% F7b77h
ZZ2e A A, 5, "AA 7% "M 7P &
< kg e Ade XA

2 o

TR BEE0, 1, 3, 5, T%E TR AFE A =8l
TE T, A% A AL 71AF texture, TeAAL 712
= AL 59 F2 54E =AY A £ AL
T FNAARY FE FFL BE ABT) 37%UY FES
kAL lo] 1 E EXE HAoh A% Wt LE T
7|2} Bge] o] FUMdSE 2HAEH 2 (p<0.001), a
3 b3 718 THp<0.001). ) &9 A4S JERE=
AE HAlM e BE A RoA AAZR S5 0] rixp B
o] 7l BAle] $58 Aoz Yepdth A 2
H7KE F71AF o} 59 71A1A texture AL 7712 BE A
7Vge] 7V & &34 (cohesiveness) S71HIAIT, A
(gumminess)®} ) A (brittleness) S 7712 g H7lgo]
Z71E 22819 tHp<0.001). o] &<] FFHAL A= of
5o Mk(color), Tm(flavor), 753+ Bh(pleasant taste), 73
S(hardness), 24d(adhesiveness)S IR} Ewo] gk

P73} o}%

4 54 27

o] $71&d4E wA Ve, =713 oilly taste) T
712 B drlee] SUVESE WA BrEo] o] Fel 7]
2 Bg H7Rge 24 =713 wo] ZAEUTh o5 7]
3% AAIAE 3LFPTe] 92| 7] 5 =(appearance quality),
guj o] 7} 3% (flavor quality), Bte] 7] =(taste quality), 2
7ol 7] 3 (texture quality), WFEQ1 7] &% (overall quality)
59 & FgEdA M & BrHE Bsith ek 7]
AE A7 7157 1A 8] 7H Aol AAEd )
Ake] A7be 3%7F Adsitia AlgETh

=2 =
= #
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