(Devine, 1996).
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Effect of Horse Meat Content on the Quality and Sensory
Characteristics of Press Ham

Pil Nam Seong*, Chong Eon Lee', Jin Hyoung Kim, Soo Hyun Cho, Kyoung Hee Hah,
Dong Gyun Lim, Dong Hoon Kim, Jong Moon Lee, and Moon Suck Ko'
National Institute of Animal Science, RDA, Suwon 441-350, Korea
'National Institute of Subtropical Agriculture, RDA, Jeju 690-150, Korea

ABSTRACT

The objective of this study was to evaluate the effect of different ratios of horse meat and pork (horse meat:pork = 0:100,
50:50, 100:0) on the quality and sensory characteristics of press hams. Press ham containing 100% horse meat had a higher
moisture content (%) and lower fat content (%) than the other hams (p<0.05). The redness (hunter a value) and yellowness
(hunter b value) were significantly higher in press ham containing 100% horse meat, whereas the lightness (hunter L. value)
was significantly lower than other hams (p<0.05). With regard to textural properties, press ham containing 100% horse meat
had significantly higher springiness, but there were no significant differences among the ham products in regard to hardness,
cohesiveness, gumminess and chewiness (p>0.05). The results of sensory tests showed that press ham containing 100%
horse meat had significantly lower color and acceptability scores compared to other hams (p<0.05). With regard to mineral
contents, Na, Fe, Mn, and Zn were significantly higher in press ham containing 100% horse meat (p<0.05).

Key words : horse, press ham, quality, sensory characteristics
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Table 1. Formula of press ham manufacture

Horse meat : pork (%)

2 A B3 (19863 29) H1, ArlAErt Alsgozs
W2A F7Fetal glor, olF AelF Lo 9,338FF 7}
B FES AXE A AFEA, 2005). 3HAT A
A ABrhake] ok 95% Aot 7ol st Eslar 9l
= AAoln, o|fF AHulol] o] &FR] FEI T =g
o] 117] SO& o]&FH1 glo} AA Bwr2 AH|EE
ol $A7E o 952 A5 E83le] Bt H=3<9)
7] A A 93 diFa) 9e3 Aol

vhgol] g fEyEtllAe] JF2AFE Yoo B(1993)
o] Bt A|F Alefwte} /NFel(Thoroughbred) 31719) 4
FgE St A7 Aol Y] S48 AN
(Seong et al., 2006)°l] A3 Ay} W7 AAA] TAE
AJ(Seong et al., 2006) 2] Lar7] o] 3 7= A
o] FYEA Zalen, F2 FyA gl tiE 4
77} Bo| SN T8 A7 A Ew 4854 (Badiani
et al., 1993; Campodoni et al., 1994), AUE-X (Palenik et
al., 1980; Badiani ez al., 1997), =A5*) (Moczybroda, 1976),
A4E Roth et al., 1995), == Z FHF(Stll, 2001) T
o] Aot olF A7l ot gurle AT R WG
ATrt vIEg e v)g) Fj5ket BApe] vlgo] ¢
Fou, 87 2 28U A H)g-o) B wii(Rossier
and Berger, 1988), XWghgo] Yol Th2 {50l nls) &
el YA 77 Fof Bar] HS 100 g2 A9
Aot oztel] tisl dd wld Q7] 40% AEES F
Hohe 580l e e YA thBodwell and Anderson,
1986). 12} ol ATES] ulFiol Ta1r)e] gk
L A53 7EA] PR X5kl JoH, BarE o)&
g 7SAIEY] F-ol Uigh A7 A =8 Aol

metA £ dTe 458 5 9ary) o] S1EFE
zy 23] F4 2 $5F 540 oJudt 2lolE R
SAE TR T wav) JHESAIE el Qo] 7]
Z A5E AAZA A S

M2 A 2y

A M=

HEHO 2 A3 Tarle wfnlE =2 A% AF
T A EEEEs ST RYE YgAdA |1
Y BHA% & YRYEZ AT ksl ARR-E}
St A AT Ee AFE S71EA 2407 B
¢t e 985 FUsH WA SadTLsE
AW, dESEL Ax3 AW AzHE AAs
31, 7 mm plateZ E5k] 724|7F E<F 4+1°C WA
Al A8 98-S 2 H7HAE Table 17 22 W3
HIZ Alzstgon, YAdez 12417 9X18 9852

Ingredients 0: 100 5050 100:0
Horse meat - 48.34 96.69
Pork meat 96.69 48.34 -
Salt 1.40 1.40 1.40
Sugar 1.00 1.00 1.00
Phosphate 0.25 0.25 0.25
NaNO, 0.05 0.05 0.05
MSG 0.15 0.15 0.15
White pepper 0.13 0.13 0.13
Mace 0.05 0.05 0.05
Coriander 0.04 0.04 0.04
Allspices 0.05 0.05 0.05
Ginger 0.03 0.03 0.03
Garlic 0.08 0.08 0.08
Onion 0.08 0.08 0.08
Total 100 100 100

128 8-8J(CR-40, Mainca, Spain)ollA] 1087} &A1)
fibrose casing(Diameter-55 mm)o)] ER3}e] FA7IE
7)(FMT2002, Berimex, Germany)E ©|-23}a] 50°C, A0)
EFE 19904 308 AZHAGH 50°C, AHEE 1%014 20
T 3R] FAHEE vl F 80°C, FiEE 99%°l1A]
A FARE7} 70°Ce] =2 wj7lx] sHgsta
o 2= 29 W WsiRY. 94E e X
FA(4+1°C)oll A 8FF B & B3yt

Jot

do ofg
3

o
ofr
o
&
ok
oX

>,

=

T, 2o, 2 2 2382 AOAC(2000) "HH
o] 93] B3ttt S TS Seong 5(2006)
o oz PASEoR, A 24e W FARE 3
Zto g Al Chroma meter(CR 300, Minolta Co, Japan)
2 HEQL), NE(a), 35 (b)S Hunter FOo2 33}
Qal, FFFHS Y=90.8, x=0.3144, y=0.32102] e} d-&
AL5159}. B4 2498 Instron Universal Testing Machine
(Model 4465, UK)S ©]&3}e] Sample height 2.54 cm,
Puncture diameter 12.73 mm((0.5 inch), Load cell 10 kg,
Cross head speed 100 mm/min®] ZACE ZA3d}o
Malcolm(1978)2] HbHo = ARt d% Hrle 35
Bt AEE 7R F589 108S Adsie] AAEige
o, Y7 EE Beade] Frshr] A 152 Bt HAt
A2 73Tt AFe |, AFA, OFA, 9
1549¢ 7aMOR SASATHADE ATkl W9 2
0=2. 25 4U=3. 4AE AL fvk=4. 25 FU=5
- Fo=6 W3] Fo=7). VI8 FFEAH AL
Seong S(2006)2) WO 2 43131},

At 24 B8 913 A2 F2-8 Folch 5(1957)2] W
HE ofZE st Al8S 50 gol MeOH : Chloroform =
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Table 2. GC conditions for analysis of fatty acids composition

Item Condition
Instrument Agilent 6890+
Column HP-5MS
Detector Mass Spectrometry Detector
Oven Initial temp; 160°C, Final temp; 260°C
Programming rate : 4/min
Injector Temperature ~ 260°C
MS Interface 270°C
Carrier gas He
Split ratio 50:1

122 &3 Zl(folch solvent) 150 mL-& 7}8F THE Homo-
genizer(14,000 rpm)Z 327 28} Whatman No.l &
HAE AFsld LS 52T F 2L 13 & o
A9 1/3) 7131 3,000 rpmollA 10%7F QAR A H T
EAe HE 1L %S Fead] ¥ ER(Na,S0,)
£ ol&3te e SRS FF dnsia, dde 3
Z7]12 50°Co| A F3=38F 3, Morrison® Smith(1964)2] ¥}
HoZ wAg o] AN wAo)Ae F35E Ae 2
Aol ¢F 200 uLE 3+ th3, 0.5N-NaOH(2 g NaOH/
100 methanol) &% 1 mLE 7}sle] 74L& @31 2087
100°CoA| A 7Hg3tal WZHgk 3 thA] 2 BF,-methanol 21l
2087 7183k 1 mLe] heptane’} 8 ml] NaCl X3
AL 7FeE & 127 wRkslaL 3087 g F A

ol
Table 49} Z7o] W} EA3A}.

i

EAIXE|

AEAI= SAS program(SAS, 1996)S o] g-afe] Hak
4] & Duncan®] U574 AASt HgT77ke] #9
(p<0.05) ARP3}AT

R L

LR, SHAHE, MEY

o AzE PR AEERe o] Yo, SRS
o E2 Ao2 ZAEYHp<0.05). AT Gl An) 3
oM s froFd o)zt Sth(p>0.05). T8l 23
o] A} SR o)zt Yehd e dary) o
40| AFEA vkdE AoE Koo, ga1y] tiAls
ol f3ly XA dubdEel mX= Gl ujs] Bu
gk Seong 5(2006)2] Ao} UX|SHHG). Harr] W x4t
ol gk 71E ATEHES AVEE, T 549 A
W3Feke. 4-9%(Palenik er al., 1980), 670 L-14] o] 17)
= 2%(Catalano and Quarantelli, 1979), 2-44] oj& o %
A AL 49%, 4M| ol AHEet T 4.84%F B

i

Table 3. Effect of horse meat content on proximate composi-
tion, cholesterol, and color characteristics of press

hams
Horse meat : pork (%)
Item
0:100 50:50 100:0

Moisture (%) 68.85+0.16™ 68.56+0.46" 70.59+0.06*
Fat (%) 8.67+0.07*°  8.65+0.22* 6.79+0.02°
Protein (%) 20.02+£0.18 20.17£0.09 20.41£0.10
Ash (%) 245028 2.61£0.16  2.22x0.15

Cholesterol (mg/100 g) 36.64+4.72  49.90+7.50 41.80+3.37
L 56.08+0.05° 46.77+0.53" 42.03+0.42°
a 12.70+0.11° 16.91+0.16* 18.30+0.13*
b 5.73+£0.06°  6.52+0.07° 6.86+0.04°
*All values are means+standard error.

*®Means with different superscripts in the same row differ signifi-
cantly (p<0.05).

Color
(Hunter)

1o} H o™ (Roth er al., 1995), Paleari 52003y o)
59 AerEEs AR A9, Ear| 2.1%, AEa)
2.0%, PG R|A17] 2.5%, FAaL7) 2.9%, 2|317] 2.9%
2 Bay)e] Aughae] AlEI7E AL thE 7R
o} Yobw B st

P28 FY2HE S Bav] el gE zo
7} JeRA] 95kt (p>0.05)(Table 3). o|&3F A= @1
719] tiAle] 13 AR S aHE gl o
S p|R)A] LAUTH= Seong 5(2006)0] Hardl Axtel
Ix|ahy, B Ao Qo dar] =AW O Z9
ZHE 3RS Catalano®} Qurantelli(1979)°] X113t 67
H-14 dolr] A9 FE2HE 7 40 mg/100 g7} v
223} F=0]l o} Paleari 5(2003)0] Bl ©rv) o
A FAEe FH2HE ol 299 mg/100 gtk 2
TR 58 530|909, Sinclair $(1982)0] B3}
Agd 2 Sige] 259 FH2EHE 3 55 mg/100 ¢
Hiph= B2 FFol

T A3 M = Hunter LOEE)S HA217] 100%=
AzxE Zg2do] 7P w8hon, a@AE)9} bEAE
= T37] 100%2 AZH ZgAo] HALY] 100%=
AzH ol X719} BuVE 50 : 5022 &S}
o A%3) FHT}F T S H9tHp<0.05)(Table 3). Seong
SQ006E Hi17|e YESE B4R <l wav] @
o] & AAAE HA Y] AAART L2 Ha, a9}
bate- o YT Bt olyd A gt
o2 %9 wr|Ro FiEFo] =31, myoglobin o]
O E7] WEQ Aoz Helrh F e Wolx] 5%
Z)o] 3.18 mg/100 g, 4131717} 1.86 mg/100 g°]™(Palenik
et al., 1980), myoglobin & Ui17] 40| 470 mg/
100 g(Lawrie, 1953), AA$- S4l°] 200 mg/100 g& =
(Lawrie, 1991) D77} Aa7iHo) & 2 v|eZ=24 3}
Zo| =2 RoF HuHo] Yt
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=Y, AsX BN

2o 24 AL FAR A (Table 4), BE,
A, A4, A dolre ATt Zolrt Yehy
2] O (p>0.05), BEAL T317] 100%2 AZE =
#2o] A7) 100%2 AZE T Puct Fo)zo
2 EL g UERIITHp<0.05). Seong 5(2006)] Kol
oJebd AAIR 9] A wuy) e Ax, 9894, &3
g, A4, AR F93Q FEe nX)A) e Bu
3 &4 Qe B Avexe $Y98 Z2AE VR

Ta7) ) mE ZyAgel #5E EALS vl
A7H(Table 5), o] Fv], bFA, gelMe Caur]
o W& ztol7h VA ko (p>0.05), AEAT A
A71ZEANE D7) 100%E AZE Zg 23] H=]
a7] 100%% AZE ZPAPYHT) foHoz Lro
FE e Six| gt Ta7)9) SRS ukg
e ALY PG {32l 2Jo]E HolH
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Table 4. Effect of horse meat content on texture characteris-
tics of press hams

Horse meat : pork (%)
Item

0:100 50:50 100:0
Hardness (kg) 470£0.10°  4.87+020  4.58+0.10
Springness (mm) 1.67£0.20°  1.8420.00"  2.40+0.10*
Cohesiveness 0.61+0.00 0.70+0.10 0.66+0.20
Gumminess (kg) 2.86+0.30 3.35+0.50 2.98+0.80
Chewiness (kg*mm)  4.69+0.70 6.20£1.10  6.75+1.40

“All values are meanssstandard error.
*®Means with different superscripts in the same row differ signifi-
cantly (p<0.05).

Table 5. Effect of horse meat content on sensory attributes of

press hams
Horse meat : pork (%)
Item
0:100 50:50 100:0
Flavor™” 4.69+0.76" 6.20+1.18 6.75+1.42
Color™” 6.1120.26 5.11+0.39®  4.89+0.42°
Juiciness™” 5.56+0.41 5.44+0.41 4.33+0.41
Taste™" 5.89+0.26 5.00£0.41 4.78+0.40
Acceptability™  6.11£0.26 5.44+0.38"  4.44+041°

"All values are means+standard error.

“Flavor (1 = undesirable flavor, 7 = desirable flavor), Color (1 =
undesirable color, 7 = desirable color), Juiciness (1 = extremely dry, 7
= extremely juicy), Taste (1 = undesirable taste, 7 = desirable taste),
Acceptability (1 = extremely acceptable, 7 = extremely unacceptable).
“*Means with different superscripts in the same row differ signifi-
cantly (p<0.05).

Table 6. Effect of horse meat content on mineral contents of

press hams
Horse meat : pork (%)
Item
0:100 50:50 100:0
P (%) 0.20+0.00™  0.20+0.00® 0.19+0.00°
K (%) 0.27+0.01* 0.24+0.00° 0.26+0.00%
Na (%) 39.78+0.69° 41.93+1.68° 53.93+4.40°
Ca (mg/kg) 154.50£2,02*  142.75+2.62°  142.78+1.15°
Mg (mg/kg) 0.35£0.00® 0.37+0.01* 0.32+0.01°
Fe (mg/kg) 5.33+0.75° 10.630.62° 17.94£1.57°
Mn (mg/kg) 0.07+0.04° 0.13+0.01%® 0.18+0.01*
Zn (mg/kg) 12.14£0.23°¢ 15.23+0.01° 19.71£0.14°
Cu (mg/kg) 0.41+0.17 0.48+0.15 0.72+0.12

*All values are meanszstandard error.
*“Means with different superscripts in the same row differ signifi-
cantly (p<0.05).

BEZ F pol e Wi1r] 100%2 AR ZyA3H
o] A7) 100%E AZE ZP23PHc) FoFog
Qko1} Fe, Mn, Zn, Na9] ekl X& HA17] Frc) &
9o]H o Z EYTHp<0.05)(Table 6). ©)3 A= Ty~
3 Aol AM8-H 9859 B4 ufESl Aoz AZEw,
dutd oz L3v|E TE S70 viF Alge) g9 o
H8e #ABIT J= F8 TR Feo) ko] ml$-
=& FHo] EAo|tk(Yoo et al., 1993). Yoo 5(1993)2 =
171¢] P §efo] OE SFET Erlu sigden £ Ay
AMe =HAL7] §e| P ko] Ty MHT o &
A2 JERAATHp>0.05). Souci 5(1989)& THE 285
¥ vlas) 2alv]E P, Mg, Fe, Zn, Cu®] wi-¢- #-83F
Fdolgtn Bustgoen, AS7ESE 100 g Tarv]
Na, K, Mg, Ca, Pol| 3lo] 2 A AEA4F %] 22
14.8%, 16.6%, 9.6%, 0.5%, 28.9%2 ZFZ 4 Yt B
1% v} QohBadiani et al., 1997).
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