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Quality Changes during Storage of Spreadable Liver Product
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ABSTRACT

In order to expand the use of hog liver by the food industry, spreadable liver product was manufactured and quality
changes were investigated depending on storage temperature at -2°C, 5°C and 20°C for 30 days. pH, thiobarbituric acid
(TBA), volatile basic nitrogen (VBN), color, microbiological and sensory evaluation were carried out. Changes in pH values
were not significantly different at different storage temperatures. TBA values were 0.6 mg MA/kg at -2°C after 30 days, 0.80
mg MA/kg at 5°C after 21 days and showed 0.91 mg MA/kg at 20°C after 14 days. The change in VBN content tended to
increase during prolonged storage periods regardless of storage temperature. The product color tended to lighten over time,
although there was no difference in a value of color during storage periods. Also, sensory evaluation results showed that the
optimal storage temperature for the liver product was 5°C. The numbers of general bacteria increased to a level of 7.38 log
CFU/g on storage 7 days in 20°C. This study showed that a viable spreadable liver product could be manufactured using hog
liver and remains edible for at least 14 days when stored at temperatures below 5°C.
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Fig. 1. Basic procedure for preparing hog liver product.
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pH =X
]5 5 g2 FH3 SFHT 50 mLE ¥ F homogenizer
o]-83led A3} filter paper(Whatman No.1)S.Z &
erﬂ T Qe tisle] pH meter(Model 5985-80 Digital
sense, USA)Z ZA3}H0}

TBA(Thiobarbituric acid)

TBATR= Witte 5(1970)9] Z=ZuhHS o] 8-3le] A)&s}
Gt ZF AT ¥ AlE 10 g& 20% TCA(n 2 M phosphoric
acid) 25 mL-S 37F5ked 14.000 rpmoll A 287+ 723} &
T FHFE 50 mL A 183 mEkete] A2Ete
=5 o:]JJroﬂ 5 mLo| 5 M TBAE A7}ste] ¢halellA 154
% 530 nmollA] FHEE AR T2
o5 fﬂ’?}o}‘}i‘ﬂr-

TBA(mg MA/kg) = Absorbance x 5.2

VBN(Volatile basic nigrogen)

A o) tﬂJH%Ei ZAP7] flate] Sz
2(VBN)E conway FAPHE o]&3ted St AR
5 goll 5 45 mLE 7135k 8,000 rpmollA 187 #2
BA7th F2AHAS Whatman No. 4 3R] & o:]erA]ﬂ 3
o7AS | mL F3k] conway unit®] £]4 &) 4
&le] 001 N H;BO, 1 mL} A|A|2H0.066% bromocresol
: 0.066% methyl red in ethanol = 1:1) 3
e ¥ Foue 245 2eth 548 vagAA €
1, 949 50% K,CO, 1 mLS ¥il thr] A7 &
8715 73 st 9do A58} K,Cot v
St Shal olw Ao Bl x| efo] 24e] AR}
K,CO7t 4901A] ¢Al 3k}, ©]F 37°C incubatordlA] 90
£ 2447 & BAREAS 0.02N H,S0,2 443 4
Attt FAFTE A9 50% K,COS 7H8HA] e
Aol AAHAZ 313

VBN mg% (mg/100 g)

_(a—b)xFx0.28014xdx 100
s

green in ethanol

x100

a: 4% 0.02N-H,S0, I3 AH|Z(mL)

FAE 0.02 N-H,S0, A4 2H|#H(mL)
F : 0.02N-H,S0, ¥F3} A5 = 0.28014 : 0.02N-H,SO,
1 mL &%=t 23 N9 oF =, 0.02x14.007

Ao
A== AM2}A (Chroma meter: Model CR-300. Minolta
Co., Japan)E ©|&3le FYF WHOZ 103] ¥HE3s}o
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L(lightness, 5), a(redness, Z41%), b(yellowness, 344
ko= Ve o] u AMSE EFuEe 13)0] 97.14,
agh& 0.19, bake 1.900.2 FFFstgct.
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3 g 1 mLe 9 mLe] 02% BF HAE Fo gAER
AR FAEAT. QiFe 7 GAEE FAE XY
£ plate count agardl] EF3}e] =3t EHSF petri
dishE 37°CollA 24-48A]7F wikst & A9 S A
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colifcoliform, USA) of] 53} 37°CoA] 24-48A1 7 u)
& F s sk A9 7|EE As= A
FAQ HFE Ak

SAEY

£ A3 Zdae B4R T2 39821 SASQ2000)E ©]
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multiple range test= 2] 77te] A z}o]E B3}
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pH

7170 W2 AFES] pH WHI= Fig. 29 Zth
Demeyer ¢} Vandekerckhove(1979)1= AA)X9] pHE] A5
< oAe] 955 W3l A g At 2 o}
54 B2 Q1% A714719 =F Foll 71913 Ao
Bt AFzr)e] 229 pH 2ole AE Az
H7HE sheget Alzke) Ay WECR AR HH
2°C A% Al pHE ARZ7100 6.3701000 AF 179
6.557kA Eob o™ A% 30¥el 6258 AR7I7te] A
FH3lol) whe} AstEo] AT FFE o)A Lgi) 5°C

6.70

® 2T
6.65 - v 5T
= 20T
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Fig. 2. pH changes of spreadable liver product stored at -2°C
(@),5°C(¥)and 20°C ( ) for 30 days.
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TBA
CFAE 59 A AxE S Fsied gy AREHE
TBAZLS Chen¥t Wailmaleongoraek 5(1981)0] #7377,
A=, AuE 24, A4 84, FisHA] Tof o3 &
olo] 95 H3e weria IRY. 7F AFe AH F
TBA Zte] ¥W3le Fig. 394 2@, A% Z7)d o]n|
TBA #tol Zto)7t ed] ole AFE AR A &AFoR
AEFS AXSA7] HFo2 AlRHA. 2°C ARTFE
AAz71e)= 0.52 MA(malonaldehyde) mg/kg AE=H.2
v, AA7Izre] gl we} TBARLE F7Fetd A7
3047 = 0.68 MA mgkge] S R 5°C A+
£ 2°C ATl vld] ®& TBAZS Bt AF27
HE 0.63 MA mgkgo™ 21 o]F2%= 0.80 MA mg/
kg oldo 2 Fobq foF AolE EPtH(p<0.05). 20°C
A= 7] TBA 3] 0.71 MA mghkg & CAZT
o B3] ¥ TBAZS HJon, A% 149744 091 MA
mg/kgE YERATE Tumer 5(1953)2 W5 ground pork$}
WA skinless wienerdll A 0.55 o|Ato|d Is7AAlele] #
Al A 2.5 ©]% unacceptable, 1.5-2.5 borderline, 1.0-1.5
acceptableo| 2}l 3} 0™ FsAAtet TBA @] A4H
A= wienere 0.66°131tE TBA HPHo] AuPiba)E
e whHol7 SERITE ASR] A A T AR o)
o3t Blo| Adel & o] A|Rt THEAEY] BF 7ME
ol M= FES W] dEd 1 AR 52 A
71 ¥t} TBA ZAi= X% #sdoz EdxE %
el &5 4 AUtk wWEkA TBA A3} I-57AE VBN
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Fig. 3. TBA changes of spreadable liver product stored at -
2°C(@),5°C (w¥)and20°C ( ) for 30 days.

A B s F ArAE ndste Hrlsleiof §
o & 5(2003) T2 HFPH 1 AAA 9] TBAY] 44
I A7717re] S7HEel Wl TBA 3= S7Hsked A% 7
Ao 0.63 MA mg/kgoloqxl‘j]' Lee S(1997)2 3t AA]
29 271 MA 2 132 mg/kgo] PR A 457l
18.24 mg/kg® 2 517]] F7kIET ol 7hAaAIR] AlEF-L-
AZFHAAN L5 R E Aurthsle] A)xslsdr] g+
o TBA #2 Fold <= Jtkar &4} Chang 5(1961)
< TBA #to] 0.5-1.0 mgkg duljol A7t wggicin
392, Lin(1993)2 1.0 mg/kge] B4 Ak 27} Ay
Btk &tk Vinod 5(2007) kebabS AAshH= F9t
TBA #°] ¥3lE 29-53 MA mgkg7HA HEE nygch
23R gt AgLsrt 7t AlFe Aslse] 9%
<oA= A A2 Verma 5(1985)0] AA2=o] mal 44

AE AR A5 o4 9A TBAZ|l 718t Aa B
A7 vl AaE Bt
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Sol AT S vehhe SEAa71 84 VBN
W2 HW(Fig 4, AF270E AFesd] BAgN0]
43 mg% AER 2 A7) Zoje) wet Alg2)

bR S Byl 2°C ARTE A ARV 5
Qt 43216 mg%) EXE BHoH 2°C AATE AF
309 20 mg%E ‘dol ¥ Aoz Yehtoy 9@
Fe & WL AT 5°C AT T3 219 213
mg%2] TS VERTE M 718V )E 2 AR (2006)
of 9EA A5 A9 20 mg% 0|5 RAoF Folq)
o1} AAF K8 9 47 mg% Axe BYE JepdT)
mﬂi(1975) V59 AT 30 mg%ﬂ Hojx R3]
e AP Bk Stk 250t B8 20°C ARTE
A% 10YARE 18 mgh TS E?&Qtﬁ 14457} =)
BARE RHE7] AR 2 dgdide 2 A%
7+ ARF0) AFEAE 30 mg% oS EA F
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Fig. 4. VBN changes of spreadable liver product stored at -
2°C (@®),5°C (¥)and20°C () for 30 days.
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Table 1. Color changes of spreadable liver product stored at -2, 5 and 20°C for 30 days

Ttems Temp. Storage (days)
O 1 3 7 10 14 17 21 30
L 2 63.1:02° 63.2:04°  63.4:02°  63.4:0.0° 63.7:0.5*  64.5:0.5° 64.4:£06°  63.7£0.3°
Lioh 5 63.0:£0.5°  63.6£0.7"  63.5£02%  63.6:0.0° 64.4:£02*°  64.820.2°  64.1+0.6®  63.520.5%
(LIghtness) ) §72107°  565:0.1°  57.8:05%  57.550.6%  58.0£02° - - -
. 2 9.7+0.1* 9.3+0.1° 9.310.0° 9.3+0.0° 9.2+0.4° 9.3+0.2° 9.120.1° 9.3+0.1°
(Redness) 5 9.9+0.4% 9.3:0.2° 9.2+0.0° 9.2+0.0° 9.0£0.2% 9.0+£0.0" 8.7+0.4° 9.3+0.1°
20 10.3:0.3 9.7+0.1* 9.320.6® 9.3+0.2% 8.9+.0.2° - - -
b 22 148402  153:0.1*  152£02*  153:0.1*  14.5204°  14.9:04®  15.1£0.2*  14.520.2°
(Yellowness) 5 14.940.4%°  14.8£0.2®  15.30.1° 15.5+0.2° 14.840.9%  15.0£0.2% 14.2£04>  14.2:02°
20 14.5+0.1 15.0+0.2 14.8+0.2 14.1x0.4 14.2+0.4 - - -

=4 Means with different superscript in the same row significantly differ at p<0.05, -: not tested.

s

7 AFY AR 9 AF7Izel wE deEAl A
S Table 29 VERITH Mele %70 5.7-6.8%7}HA]
HATFE AN A7)l wel AR deld F2 Hr)
£ B2 23l A% 30gdE= 3.9890E 2Tk 20°CA
AT A% 79A o|FE FeH HE T 4 gl
(p<0.05). ZHHAA = 2°C AFTFANE 5°C AFFRG
e o Bol ve Aoz HrHEAthp<0.05). THI=
AR7IZHEE oF Aol YERUA] ggko} -20ce)
5°C A7 25 vl A9E Jeldorn 20°C A3
< 7498 A7t Yolalt. A HyAgE ik 2
7, -2°C A= 5°C AT 9 20°C AR B} 9y
do] v Ao g HrEd). ol F38 AFeolng v
L LEoA Ho 5o 2ndA HAE ATt FA U
ERsith. 71708 ulelMe & 3lole YehdR] 2%k

o 2°C ARTEY A 30gAE .68 we HA
e BEY. T3 AZ7I7te] ARISE AFY FHA
© @A) BAEAE 5°C AZTE A 19R S F
& HAAS YERT 200C AT AR 10EAREE
Ag87tz $A4355 )k Choi®l Chin(2002)= A& 7+
2R SAIEL AT 5318 SAIR vl 2FEE 2
AL Bt dae} vikd S e V3%
= 2°C ARTE U8 &5 A% via] 7 @ A
FE HBYlow, 5°C AT A% 194, 20°C AR TF=
A 19571 & 7135 B3} wehA] Fs3 Hrt
o] A7 xuidd] w Aole YA T AFE 5°C
Jzol Raske Aol Aoz A=

=0
<o =

0j4= H&t

ZF AEe] e A7) wE Akl J i

Table 2. Sensory evaluation of spreadable liver product stored at -2, 5 and 20°C for 30 days

Ttems Temp. Storage (days)
(°C) 1 3 7 10 14 17 21 30
-2 6.8+0.9° 5.9+0.7° 6.0£0.8° 5.7+0.6" 4.4+0.8° 4.6£0.7° 4.6x1.0° 3.9+0.9°
Color 5 5.7£0.9° 5.3+0.9° 5.2£1.1° 5.6+0.6 4.420.6° 4.310.9° 4.0+0.8° 3.9x0.7°
20 5.9+0.9* 4.8+1.0 4.6£0.9° - - - - -
Liver 2 45:08%°  4.7+0.6° 4.1£0.7%  43:£09%  3.8+0.5*  3.7x0.6° 3.7+0.6° 3.621.0°
smell 5 4.9+1.0° 45:£1.0°% 39109  45:1.0° 44404 41207  39:0.8%  3.6+0.9°
20 5.0£1.2% 4.6+£1.1%  3.8+0.9° - - - - -
2 5.6+0.8* 5.8+0.6* 5.9+0.8 5.7+0.6* 5.120.9 5.4+0.5° 5.3+1.1% 3.910.7°
Flavor 5 5.4+0.9* 5.6£0.9% 5.0£1.2° 5.8+0.8% 5.7+0.6 5.8+0.6° 5.2+1.3 4.4+0.9°
20 5.3£0.9% 5.2£0.7° 4.0+0.2° - - - - -
Soread. 2 5407  5.0+0.8° 4.0£1.0° 4.0£0.9° 49+0.7° 5.8+0.5° 5.5£0.7°*  3.6+0.7°
aﬁ’jﬂity 5 6.4+0.8* 6.5£0.9° 6.6+0.8° 6.7+0.9* 6.0+0.6* 6.2+0.6* 6.2+0.4° 5.1£0.7°
20 6.2+0.9 6.1+0.9 6.2+0.7 - - - - -
Accent -2 59+0.8°  6.0:0.6®  6.2+1.1° 6.00.6® 52106  5.1£0.7° 4.9+0.9° 4.5+0.8°
abmfy 5 62+1.0°  6.1+1.1®  54£1.3*  6.320.6 54+1.0°%  57+0.6% 54208  4.7:+0.8°
20 6.3+0.9" 5.7£1.1% 4.420.8° - - - - -

¢ Means with different superscript in the same row significantly differ at p<0.05.



Spreadable 7} AiE2| XMA2EEH SEIHS}

37

Table 3. Aerobic viable cell and coliform changes of spreadable liver product stored at -2, 5 and 20°C for 30days

(Unit : log CFU/g)

Storage -2°C 5°C 20°C
(days) AVC COL AVC COL AVC COL
1 2.00+0.15 ND 2.18+0.00 ND 2.00+0.00 ND
3 2.70+0.00 ND 3.04+0.15 0.52+0.00 5.39+0.63 ND
7 2.88+0.00 ND 3.1110.00 ND 7.38+1.03 ND
10 3.00+0.00 ND 3.16+0.00 ND 7.54+0.00 ND
4 3.04+0.15 ND 3.20+0.00 ND 8.74+0.15 ND
17 3.11£0.00 ND 3.2240.15 ND -
21 3.13+0.33 ND 3.47+0.00 ND -
30 3.31+0.00 ND 3.56+0.15 ND
AVC: Aerobic viable count, COL: Coliform.
ND : Not detected, - : Not tested (over 8 log CFU/g).
T2 ME Tuble 3ellA BH, -2°C A7 271 & diggTe] ¥shke 2°C AgFeME Ag7Izte] B33t

WA= 2.00 log CFU/g 3h& B o) A7zt 7
ol wet A A Falo] dojuR] ol A 30d
Aolx 3.31 log CFU/gY] 45¢ Ryt 5°C A9
el = 27090 2.18 log CFU/goI o} 30471A)
A7 Zol= 3.56 log CFU/g AE AT} 20°C Aol A
< A7Ite] Aol wiet Mg~ F33] S71ske] A
7 140l 8.74 log CFU/g7HA] 22181300}, Borch 5(1988)
2 AR 7 A% e dubalg =91 2.80 log CFU/
gs Uehdth Buso. gl ME -2°ce 20°C
AFTAME A AG7IRE B BEFA F3koen sC
AT 39A T AEHAT ol AERAFH T 290l
23k Ao 7 AR EUT}. Sachindra S(2005)2 AA1A9)
Az T T 7FE9S AXEA 2R rYEA kA
o] F7Fthar ki)
2 <

A B0 il HiA] 7he] xRS
st HAY 7 AFL AR A2y 44
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