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Abstract

The effects of reducing pork hind legs concentrations from 80% to 60% and replacing the pork head meat with up to 20% pork head
meat were investigated based on chemical composition, cooking characteristics, physicochemical properties, shear force, and sensory
characteristics of hamburger patties. The increasing the pork head levels from 0% to 20% increased the protein content, pH, reduction in
diameter, reduction in thickness, and shear force of hamburger patties, but decreased the moisture content, lightness, redness,
yellowness, cooking yield, and water holding capacity of hamburger patties. The fat and ash contents of the hamburger patties with
different amounts of pork hind legs and pork head showed no significantly different sensory characteristics from the control and all the
treatments (p>0.05). The hamburger patties with increasing pork head levels had lower color, flavor, juiciness, and overall acceptability
scores, but the overall acceptability of control showed similar trends to T1 and T2. Therefore, replacing pork hind legs with pork head
meat in the formulation was successfully similar to control hamburger patties, with best results obtainedon replacing up to 10% pork
head meat.
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1. SAME & == HE|Q| HM=

2 Agel AMgE =52 AT A ASHE A =
5 T 24A47bo] AAE FUAHHE) W =5 A E-9
(M. biceps femoris, M. semitendinosus, M. semimembranosus,
moisture 55.24%, protein 17.85%, fat 18.54%, pH 5.75,
L-value 60.12, a-value 14.24, b-value 9.14) ¥ =8 Hz]
37](moisture 57.12%, protein 15.71%, fat 18.74%, pH
5.87, L-value 56.24, a-value 17.02, b-value 8.32) T3}
o AHgSlaY =52 HEg AW AA22s AlAS)H
Fa, 958 E53 A (moisture 12.61%, fat 85.64%)
< 217} 8 mm plateE 3 ¥ 3 mm plateE THA] &
sate] AREStATE ARl AHEE =5 FiE e vigulE
Table 13 2t} =5 A, =§ 7], =5 AL,
ofo] ~E FHUlete] AWMA IHHE A xS, 2T+
=5 M7 E HUFsHA & Azt AT o
52 =5 A& =5 MY E dASt A=z
o FAZZE 1.5% AF(Hanju, Ulsan, Korea), 0.15% <I
AFA(ES Food, Gyeonggi, Korea), 0.01% ©F&AFE(ES
Food, Gyeonggi, Korea), 0.5% “2®(CJ cheiljedang, Seoul,
Korea)= 7}t A, 383 &3 & WA sig 437)
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Table 1, Formulations of hamburger patties with pork head meat

Formulation”

Ingredients
Control Tl T2 T3 T4
Pork hind leg 80 75 70 65 60
Pork head meat - 5 10 15 20
Pork back fat 15 15 15 15 15
Ice 5 5 5 5 5
Total 100 100 100 100 100
Salt 1.5 1.5 1.5 1.5 1.5
Phosphate 0.15 0.15 0.15 0.15 0.15
Sodium nitrite 0.01 0.01 0.01 0.01 0.01
Sugar 0.5 0.5 0.5 0.5 0.5

" Control: 80% pork hind leg, TI: 75% pork hind leg + 5%
pork head meat, T2: 70% pork hind leg + 10% pork head
meat, T3: 65% pork hind leg + 15% pork head meat, T4:
60% pork hind leg + 20% pork head meat.

(PM 10/13 Burger press, AB Services Food Machinery,
Coventry, England; diameter: 10.0 cm, thickness: 2.3 cm)
2 0]83}(15x90 mm)E 80+2 g AFI F -18°C9
W5 31(LS-1043RF, Daeyoung E&B, Ansan, Korea)ol| #
Aol As= ARESFAT

2. Algury

B Age WA NEE 38 Axslel 47 49 @
% 9g 33 ol WE 4PS Tl 1 BFXNE 7o
9, 279 APFE WE foly A3 Heldtel =

ANgo] dukAdE A AOACH(2000)) whe}l =23t
F2 105°C A=z, =i d e Kjeldahl B, =
W BFe Soxhlet W, 238 TS 550°CoA] AH

2) pH &3

A8 5 g& FHst S/ 20 mLe} ESIAL ultra-
turrax(T25, Janken & Kunkel, Staufen, Germany)E A&
3t 8,000 rpmellAl 183t #AF = pH meter(340,
Mettler-Toledo GmbH, Schwerzenbach, Switzland)S AH&

shel 23T

3) Mz =¥

I A HE]e] ¥H-S chroma meter(CR-210, Minolta,
Osaka, Japan)E AR8-3F] ™ Z(lightness)E YEJ = CIE
L-at, A Z(redness)E YEM+= CIE a-#t3 3%
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(vellowness)E YEM= CIE b-3t2 2+7F 33
+1.98%] calibration plate® ETFO 2 ARSI T

4) 7t848(Cooking yield) &X

7FEEES WEAZ HEE 200°0CE D3 A1
(CG 20-1, Hobart, Orlando, FL, USA)Z o]&3le] ZF &
S 747} 287 F 48 F9F 71E% T 5EZF WiAR] ok
S 7MEEHS S5

7tEATE(%) = (71 A Y $F-71E F AE T

x 100

5) ZAULAE &

712 A dEle] AL TAE g YEAR HES
200°C 2 &3 7|18 (Hobart)S o]-&3le] 7 HS 7}
ZF 283 F 4% B 7HES & SEL AR v A
A8 A3

A% = (718 A JE A4 - 718 & g &A)

/7Y A E] A7 x 100

6) FHLAE =™

712 A dEle] FAE BAF g YEAR HES
200°C 2 &3 7|18 (Hobart)S ©]-&3te] 7 HS 7}
ZF 2 BZY F 4E FoF /A% B SEIE AR o F

FALZAEE%) =(7FE A JE 54 - 718 & g FA)
/7YE A HE] FA % 100

7) MEHEEH

Al 52] A2 texture analyzer(TA-XT2i, Stable Micro
Systems, Surrey, England)®l] Warner-Bratzler bladeS 732}
g & Axd ARY Un] BEFOR 25 cmE AHste]
EA3 Tk olue] B4 2L stroke 20 g, test speed 2.0
mm/sec, distance 10.0 mm=Z 273}] =23} THBourne
MC 5 1978).

8) E=2(water holding capacity) &3

Grau R & Hamm R(1953)9] filter paper pressH< 58
ste] &4 A2 plexiglass plate Yol o ZX](Whatman
No. 2, Whatman TM, Maidstone, England)E 3 A&

300 mgS FHste] 1 fo & thE plexiglass plate 171

& I 9l 2 T AT dEoR 3383 4RI
% o #A|(Whatman TM)E ZAWo] i17]SHe| £of §

L.
R

[e)
q‘
nRo| WAY o] o Yt FEe F WA

flo
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planimeter(Type KP-21, Koizumi, Tokyo, Japan)E Al8-3}
of AU B SAL o] 3o e FEY
FTHA gk 17] §¥Ho] o] v FEo HF HE
(%)% ArEsISATh

B (%) = (F22 0] &0
ZH2) x 100

w3 A &of, WrplE 5o &4
AAIBFETHChoi YS 5 2008). #H5H 7= 7
e} Az 9 7EE AES 15 mmE AT AY(color),
SH(flavor), ¥1%(tenderness), TF5~3(juiciness) 2 F 4|4
Ql 7]Z=(overall acceptability)ell tiste] 2z 104 T
o= sty I FHAE Fote] Blastoh 2 e
10382 71 943K10 = extremely good or desirable) 2=
Yeb 3, 1382 73 gobgt F4 AJEl(1 = extremely bad
or undesirable)Z YER T}

10) SAEA

SAE242 SAS program(Statistics Analytical System,
ver. 9.12, IBM, Armonk, NY, USA)2] GLM(General Linear
Model) procedureE F3t EAsHR L, A3t B
I BlRE Duncand ©E=AAL Este {oA AA

(p<0.05)= AABHATE.
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1. M2|a7| Frtzhl e

H|@

g nrle] Ariezo] @A Al

A7 oiE|2|] YHHSE

Q)

21

BRI, HEar)zh JA7EE A e tizTtet Helary)
5%7F A7Fd Tidks 7oA Aolrh Holx itk
(p>0.05). A FF2 w2|arr] HrieEo] wobds
5 F7hhe BFE HAtp<0.05). ALTE R S
Fe tzTok ZE ATolA fFolFQl AolE HolA
2 UTHp>0.05). Park JH(2004)8] AFollA =58 A7}
g 75 ARG ' S, 98 9 A 9
2 7ol kA FojH < Zpol7h yEhA|
UTh Bk, H7 EE EFSo] #3Hd 24X 9

s FA B2 Aer HoZY. JgEE &
w g dd el MelarlE JArt
ol wel dWbgdEo] thi Aozt glovt wElarlE
=5 FA T 5-10% FF A H7bshd dubgd ol

o}
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Table 2, Proximate compositions of hamburger patties formulated with various pork head meat levels

Parameters (%) Control" T1 T2 T3 T4 F-value

Moisture content 62.38+0.51" 62.64+0.15" 60.46+0.06 60.30+0.25° 59.54+0.19° 73.71°

Protein content 12.2120.11° 13.4240.92® 13.98+0.97% 14.10+0.02° 14.2620.77° 4.56"
Fat content 16.08+0.26 16.93+0.68 16.86+0.95 16.43%0.05 16.720.34 1.86
Ash content 2.14+0.03 2.13+0.05 2.16+0.05 2.16:0.19 2.21+0.08 8.32

All values are meantSD of three replicates.

™ Means within a row with different letters are significantly different ('p<0.05).
Y Control: 80% pork hind leg, T1: 75% pork hind leg + 5% pork head meat, T2: 70% pork hind leg + 10% pork head meat, T3: 65%
pork hind leg + 15% pork head meat, T4: 60% pork hind leg + 20% pork head meat.

A Gl 2ol Y= Ao Z RojATh

2. Ma2|n7| 7t wE 7| THE|2|] pHRl AH
T H|@m

Table 32 H17]9] H7tEFs 2eig A g
pH 2 A=E Yeldth. #Welar] Hrhge] F7stel
wel 7HE A 2 7kE & A sfElY] pHYt S8k
AeS BHyon, ol= W ar]9 pH(pH 5.87)°) F3FS
o Hog WAl Kim JH 5(1999) HARAER
Az J&e| pHE HA| FAbEe] g wet 2|
o7} Aot 3taL, Park JH(2004)= =555 713
SAA A BRSO HUbEo] BoldsE & pHE

UeRiIThT o] 2 A7 AT} $ARE ATE e

7FE A B 7HE 5 WA dEe] HE, HAaE
A= welar] J7hol S7kgel wet fashs
< YERRATKTable 3). o= #Earr]e] E9f of
Aol G e Hog HojAy, BT 7}
S/ #78E 2AA M E FARE B UE

et

32 o Ho ot dot

L ol il ox

ThPark JH 2004). Jin SK & Lee MH(1988)= 2] S-#] &9
Fdo| Qo] =5 FAHEQ] A 9%, &9 A&, 11 3
B2 A5l vgS tAsH HWE ASAFY M=rt
AHE] @S etk ST WA HUkEE ds
=5 $A 9 HEar)e] wignlo] weps Ao
B B2 =8 wZI7]|E 10%7}

| 215 AFe NS 9 FuT o] g

< HASE F S FoE AImHT

3. H2|n7| Il g M THE|L| JTIEsrE,
MNALLAE U FHEAZ Hw

7tErES ST A 9 FiRAbo]o] At 9
&A1 AAAcKShand PJ 2000). 2]SAEFS 719 A glst
A g F2E ¢ dWAe] WA St I o
oUbA] 7hdste Bkl ASAF 2FE AW T
3} o] AZEx|o] vlo 2 mAul s A8 7dEo)
2t skal, A SAIFY e AAS AL tEggolet
31 $FK(Choi YS & 2006). Table 4= We]arr]e] A7l
of W 3IHA FEY JMEFES YEHISITE WA

Table 3, Comparison pH and CIE Lab attributes on hamburger patties formulated with various pork head meat levels

Parameters Control" T1 T2 T3 T4 F-value

pH 6.23+0.07° 6.27+0.05° 6.28+0.03" 6.29+0.09° 6.32+0.04° 022"

Raw CIE L-value 64.13+1.19" 62.25+0.63" 61.82+0.57™ 61.16+0.68% 60.67+0.53" 1551
CIE a-value 8.35+0.34" 8.16+0.26" 7.64+0.29° 7.58+0.23" 7.16+0.34° 13.56

CIE b-value 11.60+0.37° 11.60+0.26" 11.53+0.45" 11.3940.55"® 10.860.61° 225

pH 6.36+0.05° 6.40+0.04° 6.45+0.03° 6.46+0.02° 6.48+0.03" 54.32°

Cooked CIE L-value 57.86+0.15" 56.78+0.26" 55.62+0.52° 55.1240.39° 54.53+0.47° 38.71°
CIE a-value 14.15+0.26" 14.03+0.30° 13.810.28" 13.3120.22° 11.76+0.38° 55.64"

CIE b-value 10.93+0.09* 10.77+0.29° 10.77+0.18™ 10.62+0.32" 10.56+0.25 1.88"

All values are meantSD of three replicates.

™! Means within a row with different letters are significantly different (*p<0‘05).
D Control: 80% pork hind leg, T1: 75% pork hind leg + 5% pork head meat, T2: 70% pork hind leg + 10% pork head meat, T3:
65% pork hind leg + 15% pork head meat, T4: 60% pork hind leg + 20% pork head meat.
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Table 4. Cooking vyield, reduction in diameter, and reduction in thickness of hamburger patties formulated with various pork head

meat levels
Parameters (%) Control” T1 T2 T3 T4 F-value
Cooking yield 90.35+0.52° 89.92+0.13" 89.05+1.32"°  88.71+1.80° 83.74+0.47° 12.82°
Reduction in diameter 11.18+0.87° 11.72+0.67" 12.38+0.81° 12.52+0.66" 15.97+0.67" 27.98"
Reduction in thickness 8.78+0.81° 9.12+0.71™ 9.41+0.63° 9.95+0.57" 12.47+0.52° 19.75"

All values are meantSD of three replicates.

“*Means within a row with different letters are significantly different (‘p<0.05).
Y Control: 80% pork hind leg, T1: 75% pork hind leg + 5% pork head meat, T2: 70% pork hind leg + 10% pork head meat, T3: 65%
pork hind leg + 15% pork head meat, T4: 60% pork hind leg + 20% pork head meat.

el 7tEEL HEar)E AR &1 B8 £
2 AxS WA HE 279 T1, T2 AT 79
o= ztol7} YERA] gigko), W] ArtEe] &
7Veol wEbd 7HEFEee fashks 4TS VYeERIIth
Park JH(2004)9] 7ol W=2H, =752 H7teFo] S7t
ol mEtd {318 AAIR Y JrEEe] STk T
sl B ApAztel fARE 23S eI o] d
ATAIE Moy A 7|Udshs Aoz Hojx
o, o8 ATFEIAAE 7MEEFLE I, 9559
HigH), At Ao FH), J7HE ol QsiA 4
S W=ty ST Choi YS 5 2007, Lee MA S 2008,
Choi YS % 2013). A4 A & FAZGAS LS Hear)
A7tpEe] B SE oA AFE Yo,
279 T1 A7+ F220 Zol& UehiA] Zuth
olgigt A¥e MElar7t WA g AZRA HUbEE
FE A AFE-S WFojA FEle] 23Eo] 9
= SR A §Fo] Bolny] wiEe] AEH FA
a7y Bol dojd Z o2 AlsH

lo 11

4, M2|17| HM71zof w2 SHH 7 DiE|Q| FETt
H48 H|W

HE 7] H7beEo] AWM A dEe] ddy 9 B
Hol n|x]E YIS Table 59 YJERSITE Agkede 2
Fo =A< ol AT WHE o] 835t A
Ql FAZ FASH st 818 42 ZA(Choi YS

o
]

o2

of Zrg3te] I YEFS GUFOE AFUEE 83
WS S-S 4 UtHHoward RM 1987). MEalr] 3
7heo] S7kgtol| wet A sl Y] dehe o] Frlste
AES HYow txTet T1, T2 Ag7ols 593
9l z}o]E Holx| ekoitt EFSE HUS R3E &4
Aol AEE EF5 HUME wEbA 593 AolE
Holx] ¢Fgitty B3t O Wk(Park JH 2004), Kim JH
5(1999)2 A FAtEe] &3] g0 weta 2 SA1F e
At o] xto)7} gltkar a3 Th Lee MH & Jin SK(1987)

=5 Y H7PE #4318 AAAY] ARl ¥

FATA kP o, ol B8 FARES] dukgR
& We Zo® Alsdnh

HyHE 2 8A|FolA FES i F Ae 59
et AlgA|Fe] FAEAS A% Ta% 29
g & ¢ AJrh 279 vlwske] AT T, T2 2 T3
+ oA oAl o] & HolA egkont AHA
sfEg]e] W ar] HrreFo]l F7kstel wel Bapgo] ki
= AeEE UERATE Lee MH & Jin SK(1987)=
AEZ S-S hAlste] A3 AFA A SAFA F
2HEo] bl FUstel webA Bggo] dofsiHth
3 st B AFAFe} fARE 295 YRS T35
=5 FAREQl 2L S9) Algt F o] HIMEFE 15%
Tto 2 A7t ASole iz vlaste] Bayge]
9l zol7} Y= Ao T BRAZLH B APgME =
% A thy] 10%7HA] HEa7]E F71E Al BEFEo=
ztol7b gl AL E Bzt

0;

ox o r|r
.
A

9 o

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

Parameters Control" T1 T2 T3 T4 F-value
Shear force (kg) 1.73£0.24° 1.76+0.22° 1.78+0.25 1.93+0.28" 1.98+0.22° 11.62"
Water holding capacity (%) 68.78+0.85" 68.48+1.72° 68.08+1.06° 64.65+1.30" 56.87+1.87° 8.76°

All values are meantSD of three replicates.

*® Means within a row with different letters are significantly different (*p<0‘05)‘
Y Control: 80% pork hind leg, T1: 75% pork hind leg + 5% pork head meat, T2: 70% pork hind leg + 10% pork head meat, T3: 65%
pork hind leg + 15% pork head meat, T4: 60% pork hind leg + 20% pork head meat.

2016; 32(1):58-64
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Table 6, Sensory characteristics of hamburger patties formulated with various pork head meat levels

Parameters Control" T1 T2 T3 T4 F-value
Color 7.86+0.38° 7.57+0.53" 7.29+0.76™ 7.14£0.90™ 7.00:£0.82" 1.67
Flavor 7.43+0.53" 7.29+0.76° 7.18+0.69° 7.14+0.90° 6.14+0.38" 3.97°
Tenderness 7.7120.95 7.57+0.53 7.29+0.95 7.23+0.95 7.00+0.82 0.74
Juiciness 7.57+0.53 7.57+0.53 743127 7.15£0.69 7.14+0.38 0.59
Overall acceptability 7.86+0.38" 7.57+0.79° 7.29+0.95" 7.10+£0.69° 6.43+0.53° 418

All values are meantSD of three replicates.

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

D Control: 80% pork hind leg, T1: 75% pork hind leg + 5%

pork head meat, T2: 70% pork hind leg + 10% pork head meat, T3:

65% pork hind leg + 15% pork head meat, T4: 60% pork hind leg + 20% pork head meat.

5. H2|17| A7tz M2 HHA THE|Q| HSH £
‘4 Hluw

Hear] Arre gt 3 H174 sEje] A Fw), 4
5=, 548 2 AAAHR] 7|E == Table 60 YERHIATH
Ao wejary] HrhEkel —57}’%01] e} e HeE wk
S Zo=E Yehgon, FrE T4 A7t frofdo=
NS A4E gtk A= 9 gEACdME HElx
7] A7VEFo] F74se] wet B HEE we A4S U
Bl oy, tizTet At foAQl Zpel7t e
U= sty AAAQ ZExeME g7 2 T, T2
A T7F oAl xfolE HolA] g3ttt Park JH(2004)
= E28L8 AHUS §337 AAR A EFS9 HU)EF
of W& 53 SA4A FYAQA Aol7t UdEhA] &
Atk dH oy Lee MH & Jin SK(1987) Y5852
S5 FAHEQL 7L ), AR = giAlste] ASAES
Az A Fr, A%, G54 2 AAAYL 715z A
FAHES] HUlego] S8 E W Ag4E e o=
Uelgth 18R E B AFME #5F EAS 3
o0 =5 34 tiy 10%77}Xl U%Ebjl% A7Yst
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