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Abstract

Purpose: The objective of this study was to examine the effects of pork liver levels on the quality characteristics of hamburger patties.
Methods: The effects of the addition of livers concentrations from 0% to 20% were investigated based on chemical composition,
cooking characteristics, physicochemical properties, shear force, and sensory characteristics of hamburger patties. Results: The
increasing pork liver levels from 0% to 20% resulted in increased moisture content, ash content, redness, reduction in diameter, and
reduction in thickness of hamburger patties, but decreased the fat content, lightness, cooking yield, shear force and water holding
capacity of hamburger patties. The protein content of hamburger patties with different amounts of pork liver showed no significant
differences. The hamburger patties with increasing pork liver levels had lower color, flavor, juiciness, and overall acceptability scores,
but the overall acceptability of control showed similar trends to T1 (treatments with 5% pork liver). Conclusion: Pork liver in the
formulation showed similar quality characteristics as compared to control hamburger patties without liver, with best results obtained on

adding up to 5% pork liver.
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2003). 2y =R 519 vlEY ¥ o]HE fidetE
2 FAF HEA FHS e E =T 97 ok

IHAE 1970d0] T Tl Hgo®E A7iE ol
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1. SAIXE & == D{E[Q] M=

B AP A8 B AF0 A ARYL B =
% ¥ 24A%b0] ATE FNARHA) WA B8 A5
(M. biceps femoris, M. semitendinosus, M. semimem-
branosus, moisture 55.24%, protein 17.85%, fat 18.54%,
pH 5.75, L-value 60.12, a-value 14.24, b-value 9.14) %
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=7Hmoisture 75.13%, protein 20.42%, fat 0.53%, pH
6.29, L-value 31.51, a-value 11.52, b-value 3.46)2 T3}
of AHESHA S =52 HEg A AR 2A S AAS
AL, Y58 =53 5A W (moisture 12.61%, fat 85.64%)
2 717} 8 mm plateE E3FF * 3 mm plate = THA]
sate] AHESIATE Aol AMSE =5 FiEe] wiEel=
Table 13} 2t} =5 £, =11, &5 A%, €455 F
7hete] AMA HEE Az, iz =32 ZJ7t
shA] Fa AzsAnk AEFe 1Y FHUlE wet
A eSS AxdFgct FARE 1.5% AT(Hanju,
Ulsan, Korea), 0.15% <I4FA(ES Food, Gyeonggi, Korea),
0.01% ©}&AAFE(ES Food, Gyeonggi, Korea), 0.5% A&
(CJ Cheiljedang, Seoul, Korea)e H7}3l9a, 3wt &%
T A 3E] 4P 7]1(PM 10/13 Burger press, AB Services
Food Machinery, Coventry, England; diameter: 10.0 cm,
thickness: 2.3 cm)E ©]-8-31(15%90 mm)Z 80+2 g2 A4F
3k & -18°C2] W% 31(LS-1043RF, Daeyoung E&B, Ansan,
Korea)oll #7stAA A 52 AHESHA T

AR AT AOACH(2000)) w2l =823+
% W, 299 A Kjeldahl™, =
A H}; S Soxhlet, 238 S 550°CoA A A3
3oz B3It

2) pH &

ANE 5 g& FHst S/ 20 mLe} ESIAL ultra-

turrax(T25, Janken & Kunkel, Staufen, Germany)Z A&

Table 1. Formulations of hamburger patties with pork liver levels

(Unit: %)

Ingredient Treatments
Control Tl T2 T3 T4
Pork ham 80 75 70 65 60
Pork liver - 5 10 15 20
Back fat 10 10 10 10 10
Ice 10 10 10 10 10
Total 100 100 100 100 100
Salt (NaCl) 1.5 1.5 1.5 1.5 1.5
Sodium tripolyphosphate  0.15  0.15 0.15 0.15 0.15
Sodium nitrite 0.01 0.01 0.01 0.01 0.01
Sorbitol 0.5 0.5 0.5 0.5 0.5
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3ted 8,000 rpmollAl 183t #AF F pH meter(340,
Mettler-Toledo GmbH, Schwerzenbach, Switzland)E AH&-
st S5k

3) Mz =¥

A JJE]e] EH-E chroma meter(CR-210, Minolta,
Osaka, Japan)E AMg3te] ™ E(lightness)S UEME
CIE L&, #*=(redness)E YEHH= CIE agts} 4=
(vellowness)E UEMI= CIE baks 247 33 SA3ITH
olufje] EFM-S Lgko] 97.83, agto] -0.43, bako] +1.98
Q1 calibration plates A3} T}

4) 7842 (cooking yield) &X

7HE 88 YEAR] HEE 2000CE o E3 Hrj1d
(CG 20-1, Hobart, Orlando, FL, USA)S ©o]-&3lo] z} &
< 77 283 F 4% B g 3 5EG A o

e5eg ST

oo

7FEE(%) =100 - [(7FE A HE] TF-71E & dE
=) /718 A e S < 100]

5) 2lzLAg £5
7}

e

2 HEle] A FAS o YA HEE
200°CE A3 A7) 1 (Hobart)S ©]-&3te] z+ WS 7}
S o3 A

7}
ZF 283 F 42 ¢ S F 523 ARl
BagS S

o

719 A ey FAS EAZ gL WEAZ dE
200°CE A3 A7) 1 (Hobart)S ©]-&3te] zF WS
ZF 283t F AR Bt JFER F 52X AR o

FAZAEE%) =(7FE A JHE 54 - 718 & 3E] FA)
/7FYE A #E FA x 100

7) Mo =3

Al59] AHE-2 texture analyzer(TA-XT2i, Stable Micro
Systems, Surrey, England)©ll Warner-Bratzler bladeE 742}
3 T AzE AR Uy BgoR 25 cmz Hrksle]
A5 ojufe] EAZ-S stroke 20 g, test speed
2.0 mm/sec, distance 10.0 mmZE A3l =Z=AHsIHTH
(Bourne MC 5 1978).
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8) H=2(water holding capacity) &H

Grau R & Hamm R(1953)9] filter paper pressH< &
3te] E4= A2 plexiglass plate Yol o ZX](Whatman
No. 2, Whatman'", Maidstone, England)Z 1. A& 300
mgS 3] 1 9ol T2 T3 plexiglass plate 1715 1
flell 2l w3 AT dHoRE 37T HAAY.
% o|3}x|(Whatman ") E Ao} 117]§HHo] Eof Qe
FEe WA R S FE F W32 planimeter
(Type KP-21, Koizumi, Tokyo, Japan)E A}-&3}o] =43}
Atk Hyge Fio] S Fi9 T tigk 1
71§30] =0 = FEe] WA H&(%)E AHEsith

11‘.]0{1

B =(F2H] o] Yt BH/FR] FrE

9) HsSZA

W2 FHEARLS 1599 Hdads st A5
gk TS A2 8o, Bl & THX & 4
Al THChoi YS 5 2008). W5 A7l TE]E 200°CE o
A3t 77118 (Hobart)= ©]-&st 7 AS 242 283 &
I e & 1583 AN RS AR
25°C) T 15 mm=E A3} A(color), SH(flavor), S =
(tenderness), TF&/d(juiciness) Z A A 7] Z = (overall
acceptability)oll tiste] z+zF 1038 HErel o) H7tst
Aok ZF &= 1082 7P $38K10 = extremely good
or desirable)2.Z YEM 3, 172 7P sk 24 A
E(1 = extremely bad or undesirable)® 7]E=Z UER
ATt

p

10) SA2AM

BAIEA-S SAS(ver. 9.12, SAS Inst.,, Cary, NC, USA)
2] general linear model(GLM) procedureE 53] £243}
Ga, A7t HH#ZE ¥lalE Duncan®l SHEHAES
B3t o8 A (p<0.05)S AAISHAT

m. zZo o o

1. =7 1o M2 HH A miE|e| YEHLE Hlw
=1t ArtgE 2Eld @WA 9EHY dvdES
Table 201 YERATE FEFE =7t 7ol
gholl we}t F7tshe AdFE eI THp<0.05). ol &
e w2 FRE 7IdskE ASE BRI, Lee
SM & Cho JS(1999)8] AFANAME HAAA AZ2A ZE
HrbEel 15% 744 S718 Aol sEdFgel S7kst
Atk st B A9 AR 235 YERF SIS Choe
JH 5(2009)2] AAE A7k kAR oMs A 22
o] HrleFo] SN wet 2 FESES Uehi=E

™ opy
N
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Table 2, Proximate compositions of hamburger patties formulated with various pork liver levels (Unit: %)
Parameter Control" T1 T2 T3 T4
Moisture content 61.09+0.56" 60.54:£0.39" 60.75+0.06 61.49+0.29" 61.61+0.13°
Protein content 20.95+1.21 21.19+0.90 20.94+2.02 20.07+0.17 21.15+0.61
Fat content 16.18+0.10° 16.29+0.12° 15.68+0.05" 15.20+0.25° 14.59+0.27°
Ash content 2.07+0.08" 2.2240.09° 2.37+0.08" 2.43+0.06" 2.56+0.07°

All values are meantSD of three replicates.

™! Means within a row with different letters are significantly different (»<0.05).
Y Control: patty with 80% pork ham; T1: patty with 75% pork ham + 5% pork liver; T2: patty with 70% pork ham + 10% pork liver; T3:
patty with 65% pork ham + 15% pork liver; T4: patty with 60% pork ham + 20% pork liver.

Table 3, Comparison pH and color attributes on hamburger patties formulated with various pork liver levels

Parameter Control” T2 T3 T4

pH 6.29+0.02 6.34+0.03° 6.35+0.02° 6.39+0.02" 6.44+0.02°

N CIE L-value 60.77+0.42° 59.20+4.18° 54.84+1.40° 52.50+0.75° 49.60+1.55°
aw

Color  CIE a-value 7.38+0.14° 7.83£0.37° 7.96£0.13° 8.46+0.39" 8.84+0.20°

CIE b-value 12.27+0.29" 13.1040.42° 13.07+0.40° 12.7340.26" 12.8620.59"

pH 6.48+0.02 6.49+0.03 6.47+0.03 6.48+0.02 6.49+0.03

Cooked CIE L-value 61.53+0.34° 58.25+0.22° 53.45:+0.49° 52.31£0.15° 49.75+0.35°
00Ke

Color  CIE a-value 10.33+0.08° 11.12+0.11¢ 12.25+0.18° 13.03£0.27° 13.71£0.21°

CIE b-value 10.610.14" 11.44%0.10° 12.15£0.26" 11.27+0.18° 10.89+0.34°

All values are meantSD of three replicates.

*® Means within a row with different letters are significantly different (p<0.05).
" Control: patty with 80% pork ham; T1: patty with 75% pork ham + 5% pork liver; T2: patty with 70% pork ham + 10% pork liver; T3:
patty with 65% pork ham + 15% pork liver; T4: patty with 60% pork ham + 20% pork liver.

stk ol e ool BE AETolA folF
3l zpo]E HolA| AYTHp>0.05). Lee SM & Cho JS(1999)

o

73S YEMIATHp<0.05). WA djEle] xgteo)
ZaskE o)l fe 9582 A5l vt E=3te] A wWEt
o] vy] W& Aoz HoXTHLee SM 5 1997). &
e A e =3F HUheFe]l FUhEel wet
Z7FHE AgS BYon, ol £t tEFe] Fr)d
HIEMI O] 7]QlelE Ao R RHAZITh kAAR ] kA
LM E =318 HrheFo] F7Hekel wet 3ol E3hE o
AE F o P& W=rha dho] B AFATelE FAL
= JeETHLee SM & Cho JS 1999). &2 &
AT AAE 78, A 2 3R A =3 JUHE
wel dubdEol] tha Zfolrt flout EIRE 5-10%2
HA7Fe dibdiel 2 Aol & Ao = Alsdrh
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2. =7 F7HEol mE 7 THE|2| pHRt ME H|w
=1 FA7brEol WA HE S pH B AlEo| 1]
P Table 30 YERAATE 71E A A gl
v =1te] H7tEFe] S71stel wet pHYF FVtske A
< UYehlow, e & A gEdAE =31
7heFell me} pHe| Apol7F UERGA] efskth 7t A g
b EAAA Y] AZA B HTbEel wEl pHelA =
o<l Ato|7F YERIA] eskthal Bauste] B A4
et AR A3E YERNATHLee SM 1996). E3F =
F A7V o2 A SAIES pHE =31 H7F &
ol weEbAE AT AFo] flthar skt Choe JTH
5(2009)2 AX|] FES HIG IFARAIA| A A B
A7V whet pHollA FreZ <l ztol7) ATkl b,
A7tEe BAR0 Y E pHE FFE W= Ao
A2 E T T3 Hong GP 5(2003)2 A A AlxA]
559 T/ meA=E pHYl FEFS WreEthal Bals
At

HEE 7FE A FollA BT =31e] Hrieke]l 1%
of wet Taste AES Uehiith ANEE =31e] A
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do o g % X rfr
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7hego]l F71gholl Wt HolAlE AEFES EA O H(p<0.05), Table 49 YeEPHATE 7FE5E2 =31 H7bsFo] S71%
ol 7HE A & BT fARE 23E YESITE 34 of we} Aste AFES UrEhH 1A, =3 H7VSHA
v 7tE A oA 2Tt vlaste] =3k JUt 2o 2Tt B 5% HUMSE AT 24
3 APt foFo® e X5 YERATHp<0.05). ol polE Holx| ekgith EZFS IS AT SAE
Lee MH & Jin SK(1987)& HAHE tiAl7} A4 =84 o] 7oA =3te Ul mel f9Z<l ApolE
Fo| 4o mA = YFS ARG =, =3k AU Holx] ghtial st B AT e AdE YERY
o] Z7}5to)| wetA] HEel AT E= 7FAEY T, AAE 2AtHLee MH & Jin SK 1987). Jin SK & Lee MH(1988)
= 7k S UERRITE ASAIFY] MEs 4 T =309 visaids Hrke AT SAFAA =3
Zp7F 21F9] 7 AE Hrbstal Ad9E Qe Fa%k H bl wel 7raztEFell A v«la‘ﬂ 74017} UERSE

24 FE, AR AAE ZH xq7}3*01] wheba] A o, olgg ztole E=XrY] vl fﬂrﬂfﬂ‘ﬂ“ﬁr
of QS F= Ao ELQ ol(Lee SM & Cho JS 1999) G LMFFE o] 754 S 7}24%7] 2og Bt
ol ¥ A7} fARE A3E Yehdth weEkA o} AAAAEY FAGAES B AUkl =

el A6 Asel FTE ) WEel B4 B oass o A ehRSItK Table 4). o]ei%
e zAsel Aol YL Axsstel AFS Ax AR B W Wu dgel gso] g SR

s ol WgA® Ao Ardt 3} Ayte] ARHS RFn ol sElo] T} gl
st Aol fE2 s e Aelel 273t A

3. =7t UKol mE #HA mE|Q] JtESg, X A4Vt Bel dofd Ze® ARAtChoi YS 5 2016).
ALAS U SHLAS H|m I3 22 AATAEY FAGAES =119 7‘u47P%k°ﬂ w

2 9= g—t« AR AAAH, B3 HPATIHE 2

73Aragst FAR S-S ZFAT, dESe] Wigl, A7t
= A FHl, A7k Tl ofsiM YFE Wetal B

THJTHChoi YS F 2007, Lee MA 5 2008).

7tE AHEstaA A didoe] Y FRE 4
o] WA S7F $A dojuHA WA FE
16‘}Hoﬂ Oh:—] EJJ. ;(]Hl—o] N—zﬂo-] HH}Z%L]— = 7/\
7?%7‘%13& stH, A&AFe] 7tadES AAS
< 7td4golgkal K Choi YS 5 2006). 71 Al ﬁ

-\1 e S m[o 2 K

He SRS F2 AR5 ﬁﬂ@} F5 o, 4, =2t Hotoll mE 27| oiE|o HMEHH 2 B
WA A, FEA9] Aol ofa) A JTHEHShand =3 Hlw
PJ 2000). £3t A7}l me WA sEle] tAFee E3te] Hrhepe] we w7 dEe] dud 2 B

Table 4, Cooking vyield, reduction in diameter, and reduction in thickness of hamburger patties formulated with various pork liver

levels (Unit: %)
Parameter Control" T1 T2 T3 T4
Cooking yield 83.63+1.41° 82.98+1.57% 79.97+1.28° 78.88+1.24° 76.48+0.87°
Reduction in diameter 12.0120.65 13.11+1.28% 13.38+1.94° 13.62+0.30° 13.69+0.05"
Reduction in thickness 18.38+0.89° 18.52:1.64° 19.12+0.87° 19.27+1.21° 19.47+0.18"

All values are meantSD of three replicates.

*¢ Means within a row with different letters are significantly different (p<0.05).

Y Control: patty with 80% pork ham; T1: patty with 75% pork ham + 5% pork liver; T2: patty with 70% pork ham + 10% pork liver;
T3: patty with 65% pork ham + 15% pork liver; T4: patty with 60% pork ham + 20% pork liver.

Table 5, Shear force and water holding capacity of hamburger patties formulated with various pork liver levels

Parameter Control" Tl T2 T3 T4
Shear force (kg) 1.38+0.07° 1.35+0.10° 1.20+0.11° 1.11£0.07™ 1.010.14°
Water holding capacity (%) 67.43+1.26" 64.63+4.26° 63.9543.16° 59.34+1.02° 57.15+0.58"

All values are meantSD of three replicates.

™! Means within a row with different letters are significantly different (»<0.05).

" Control: patty with 80% pork ham; T1: patty with 75% pork ham + 5% pork liver; T2: patty with 70% pork ham + 10% pork
liver; T3: patty with 65% pork ham + 15% pork liver; T4: patty with 60% pork ham + 20% pork liver.

2017; 33(1):20-27 http://www.ekfcs.org



Korean ] Food Cook Sci

22 Table 59 YERHSITE =3F A7Fe 2 A
el Al =3k HItee] FUtEe] wer HuE-e
adheE AES etk dgEe AFe] £
TS 8ate] AR FAE FAEIY AYste &
212 AZZA(Choi YS 5 2006), o= 7IAIZH o2 &4
FAIE U 49 el A8ete] I FES g of
FUEE Ag3te WEE& S48t 231 & Aoltt
(Hoskowitz HR 1987). Lee SM(1996)2 =3+ H7}ekol| u}h
E A AA =318 o] ST wet B =7t
Z7FIaTaL gt B AFAte) fARE A3E YeRY
Aok =3 HAY BAAA A= dES A A=
7F ¥ 4 ok 39 tHHong GP 5 2003). wj2hA &
ATole =Xt HUbFe] weba Aol A A
HA g o] Hdehgo] Yolxl Zo® HoZIth

Hage gzt fFoH R 7Bt 2 A5 UE
o, Exte] HrieFo] 71l whel Bago] vro}
Ae A4S YR ATHp<0.05). Choi YS 5(2016)°] X
ol oJtH, =8 $AE FAHER] HEr|E giAEH
Hopgo] gofsritia st # A7AadeE ol9k &
AR A3E JERARITE Lee MH & Jin SK(1987) &
AFe Zho] H7 =W SAF] Aol dofsizivta
i, ol =1t FEo] AA|Eh= Hlgo] 7]
Toll 7Fa8 /o] Hojx& Aolgtal stk By 2
SAFoNA FES EFE F Ae TYHOE, A SAF9
FHo Fa3k g1o & A8IHChoi YS & 2015). £
AToHE BF FA O8] 10% A =38 H71E Al
FA|Fe] Bygol

0o oy

B At w2 e U5y 25

AL A Fr), A5, OF48 2 AAHR] VEEE HUt
sttt A B Fvls dizTe Hlaste] =3hE 5%
A7F AEYHTHS AR A3E Jeldglon, =3t
o Aol 71l wet e ArE W ZoE U
Elgth A% 9 gEAde =3k HrbEe] 10% 7K+
o2l aolE Holx e ZoZ Yeigon, E119
A7bgol U1 metMe e HE5E W Aol
yelgth JAAAQl ramdMsE tixTet =S 5%
7K AgFtele FoA] ApolE HolA ST
Lee SM & Cho JS(1999)= TFAAIA] Azl A ZF &pA] o
EAEE F2 LT 2 AA AstEHA SA4)
Fo] Ao HtPHETIAL SFATE E=gE IFAAIR] 9] HgEFO
A= AR 7S5 oA 2o 7F YERo ;) kA
AR E B3-S 30% H7FskE Aol AAHd 7zx
oA FoHoE M T2 HFE T2 AoE ey
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Table 6, Sensory characteristics of hamburger patties formulated with various pork liver levels
Parameter" Control” T1 T2 T3 T4
Color 7.83+0.42° 7.62+0.53" 6.25+1.34" 6.05+0.71° 5.43+0.59"
Flavor 6.62+0.56" 5.65+1.14" 4.03+1.22° 2.45+0.55°¢ 1.4540.57°
Tenderness 7.65+1.14° 7.43+0.57" 6.65+1.14™ 5.83+1.30° 5.68+0.89"
Juiciness 7.43+0.53" 7.22+0.84° 6.43+0.59™ 6.02+1.22" 5.86+0.84°
Overall acceptability 7.23+0.84" 6.98+0.84" 6.03+1.21° 5.65+0.55° 5.61£0.58°

All values are meantSD of three replicates.

*¢ Means within a row with different letters are significantly different (p<0.05).
Y Color, flavor, tenderness, juiciness and overall acceptability; preference (1=extremely bad or undesirable, 10=extremely good or

desirable).

2 Control: patty with 80% pork ham; T1: patty with 75% pork ham + 5% pork liver; T2: patty with 70% pork ham + 10% pork
liver; T3: patty with 65% pork ham + 15% pork liver; T4: patty with 60% pork ham + 20% pork liver.
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