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Abstract

Recently, consumption and interest in Iberian Jamon are steadily increasing in Korea. However,
there is limited information about the differences in sensory quality characteristics among the Jamon
grades in Korea. Thus, the aim of this study was to compare the appearance acceptability and eating
quality characteristics between the Bellota 100% and Cebo de campo grades performed by trained
panelists. Regarding appearance acceptability, the Cebo de campo grade showed higher scores in
Jamon color (p<0.001) and shape (p<0.01) preferences than the Bellota 100% grade. In eating quality
evaluation, the Bellota 100% group exhibited higher scores in flavor acceptability (p<0.01) and overall
acceptability (p<0.01) compared to the Cebo de campo group. Therefore, the panelists, who did not
often eat Jamon, could distinguish the eating quality characteristics between the Bellota 100% and
Cebo de campo grades, although they may prefer the appearance of Cebo de campo compared to
that of Bellota 100%.
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= 107 &7 2RFS 25 2 BAR Y e AEH s STSHL o, A
5 7P B2 AHE U A2 ESolth AT Y] =5 AR i‘ﬂ]‘j’koﬂ F vAAL Qe
o, FERE F2 ol 9JESIL Qo 22 2 W =5 UFo] S7Iks FAloIth 8 =
SgEmx, =Y 9 AHRlo] glon, £ At AR A ] oF 60%7F S715t =T
(20184 719), ol= AHRINA ARgH= ofH2lE FFo tigt =l 4HRF Aol 7]1gt:

LG %o% o[e2Jo} BH=9] ZFA AfFo g, E} F50 7 9 ARSAEACIA A1l
S YERHATE (Ali et al., 2021; Serra et al., 1998). G-HZ]9Q1 HojA K, ojHg]F L dl=go] A}
83M 5 WA= Bls) ZUHAE go] A Uei=d], I 01 ol¥le]E SAHZY A
2 9F 4-10% ez ARl AuAEo] Hlsf 2-58) =2 3]0t} (Lopez-Bote, 1998; Pugliese
and Sirtori, 2012). o]H|Z] o] HE AALHFALL. ¥FEo|H, MRS Dehesat}Tl Bl HFE} gEO.
<O EE27t HolAl= A7) (11€~39; Montanera)o] AAJSI] =E2|e}F 22 HHT 4 AUe
HES ATslETE (Cava et al., 2003; Diaz-Caro et al., 2019; Lopez-Bote, 1998).

= oHElE =52 £UL hHE ol (4, A 5)2= Tl Tt (Ali ef al., 2021).
SHAIRE, oHjZ| =] F A4t 2A2 AAd (Bhe)re 7] ARell, shee sithElz X |4
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</ oto] AlZsH, ofH|2] L sha-2 AlAIZ = 2 A2|A QlTt (Petrova et al., 2015). OJH|Z|
Shed £ 9 ARS8l wiet 555 (W8EL 100%, WQEL AEHZE, Ak, Aefn)o® 5o
I 9tk (Mesias et al., 2009). 9E EH AfQlojz FE22H= 2 Ad H]E}F 100% (Bellota
100%) S3& olH|gH &2 J4 1771€ o4} AR831H, 1% Montanera A|7]o] &4 371 o4}
WA EEeS HAT BAPAME B 2 9e SFolrh Rodriguer-Estéver ef al., 2009,
2011). 3 HI8ER= 5 S5 (HI8E 100%2} HISEH O & FEet 4= QL= HI Q& 100%:= olH]]
3 &F 100%, HQER= oA 75% o] +FZ KRtk T, AlY W2 559l Al
(Serrano)i= ©H|Z| T 0]9] FFZ UNHAR] WA 0= 7|% HA|E AR5 shaoltt (6711 Alagod
4 SAF ANS) (Carrapiso and Garcia, 2014). 919} Z-2 2R ofH|2|H shao] &5 (olHg 2
«F o) 2 AR (UE 2 & g0l ool wet o & FFE nRITaL A 7
0| (Carrapiso and Garcia, 2014; Tejerina et al., 2012), 25 9 Hr=2of wle} SA4 SeF, LU
A SkeF 9 ZHRAE 2449] Zjo]7F YERATT (Cava et al., 2000; Lopez-Bote, 1998). o] X}oj+= Ax}4
o7 3159 Fd 540l Aolg Fu, B el & FFE WA Hrt (Petrova et al,
2015; Ruiz et al., 2002). Carrapiso2} Garcia (2014)°] &J5H, o|H|E]Z olg 58°] E25E AHR}
AR wrt 7RI Hastlon, H]Er 100%7 7V w2 A=E Yehith

FARAY] F7 E AAV ol wet s g SAIE] gt =871 FTlekL 1L, ShE &
29 SAFE A 8 S0l Wt 9do] 7k FA0IARL ofH|Z|R sk thet AE, E9]
SHE 84 9 I54 EA Aolof tigh Iy AvjAF PJEE BESE AXo|tk kA, B AT
20z odels S0l thet A} Aele] 84 ANS 95} ABHLOw, ol Slsh E
H AHRF TR 39S o]85to] HIQEF 100%} AR E|ZR (Cebo de campo) S15-2] AH|R}
HoEg vlmsio] FYOIE 57 7 B3 Aol PET 5 YIS BYSLA ol

. g L HiH

SAME

2 dFolMe FW F 7 52l ohe AlE S HIRE 100% 2 AEHZE 559 3 F
67hE Fdoto] B0l ARSIt o] & SE2 EF WSt oH|g|ZE o83t 5k AlFolH,
H| QB 100%= B o[ ZE o]&sto] AxH sta 5 7F =2 aold, ARtaEs 7Y
W2 530l ohs a2 AHRIEE 55 7IElE EREIeH, F AlE il o] 85 =HA=
H% A9l Extremadura®| Badajoz |9} Salvaleon A|92] ZpEE 4 (Dehesa)ollA] HEE| ATt H|Q
B} 100% 55 2071 (Montanera A|7] E9hyEt Wi ARSRE #i#] 2] Sitte] F9J= A|lREQloH,
MG E 55-E 1471 (Montanera A7) Z 27HTE AR &2t A AR Hi#]9] Stk
Bog AREJL F AE BT 58 (5F) 98.61%S ARE3sIgoH, 0|9 RAEE HAAF
(131%), OFURFES T2IT AARLE (217 004%a 003%)0] AlEigion], 22E 9 Sea
8] AFoltt. $4L HEA FA0E QA F FA9h wa 7k 902 siow], Wachons
sHY & 7S 3671, AEGZE S5 247

ofg M =9

S5 A1 A=A (CR400, Minolta Camera Co., Japan)S Wm0 & HZ5} (C: Y = 97.1, x = 03138,
y = 032004171 T A2o]] 1417+ 23T 318 AlE2] CIE L (lightness; BE), a” (redness; ZA%)
2 b (yellowness; ZHE)ZHS ZH31c)
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HsH £y By
5heQ] o B BH A AI4F ATEE dotRy] Yofl, F 6712] F= (redness, meat color

preference, marbling intensity, marbling size, marbling shape preference, shape preference)2 SHEH
IS o] §le] 97 A= O WS (Table 1, Fig. 1), B4 A 1§73 Hbel A2 2o
IAZE B 5, Selol2E 518 B4 BRI

s}80] 5 B4 BAL Azka] AT B4} Zo] ALolA 147 Bt 3 Asleltt. 518 A
o W2} 100%0} AHHAE 5 53 A BHo] AL B9 2«2 om’ /]2 We} ASHA
ot g £4 EAol= 3E ig-S F5to] Table 29 12719] &= (hardness, juiciness, fibrousness,
saltness, sweetness, bitterness, sourness, cured, after-taste, raw meat flavor, flavor acceptability, and
overall acceptabilityy 9% HEHo=Z Fsgion, BA2 23] 3T 402 57k st

SAEM
EA AT+ SAS (SAS Institute, Carry, NC, U.S.A.)S] General Linear Model procedure©]] 23] &

HEiglon, o4 EL TaestS A3

Table 1. List of the definition of appearance acceptability

Sensory trait

Definition

Redness

Meat color preference

Marbling intensity

Marbling size

Marbling shape preference

Shape preference

Intensity of red color in the lean part from the sample
(1 to 9; pale pink to dark red)

Level of meat color preference
(1 to 9; very bad to very good)

Intensity of marbling intensity from the sample
(1 to 9; not to many)

Intensity of marbling size from the sample
(1 to 9; very small to very big)

Level of marbling shape preference
(1 to 9; very bad to very good)

Level of overall shape preference
(1 to 9; very bad to very good)
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Bellota 100% Cebo de campo
group group

Fig. 1. Jamon samples for comparison of appearance acceptability between the Bellota 100% and

Cebo de campo.




Table 2. List of the definition of eating quality characteristics

Sensory trait

Definition

Hardness

Fibrousness

Juiciness

Saltiness
Sweetness
Bitterness

Sourness

Cured

After-taste

Raw meat flavor

Flavor acceptability

Overall acceptability

Effort required to bite thorough lean and to convert the sample to a swallowable state
(1 to 9; very tender to very firm)

Extent to which fibres/strands are perceived on chewing
(1 to 9; not to very fibrous)

Impression of lubricated food during chewing
(1 to 9; not to very juicy)

Level of salt taste (1 to 9; not to very salty)
Level of sweet taste (1 to 9; not to very sweet)
Level of bitter taste (1 to 9; not to very bitter)
Level of sour taste (1 to 9; not to very sour)

Intensity of the typical flavor from cured meat products
(1 to 9; very low to very high)

Intensity and time extension of the flavor after swallow the sample
(1 to 9; very low to very high)

Intensity of the typical flavor from raw meat
(1 to 9; very low to very high)

Level of overall flavor acceptability
(1 to 9; very bad to very good)

Level of overall acceptability
(1 to 9; very bad to very good)

. Za A 1z
512 S20I T2 84 54 B

A5 2 SA1EC] A2 myoglobin FHge] ZA| 6&‘9— o w, myoglobin o] EoFEd,E A2
442 HA =k Myoglobin FF2 55, 5, &5 (§5), &5 37 42 5ol w=t &=t
(Cava et al., 2000; Carrapiso and Garcia, 2005; Pughese and Sirtori, 2012). 9l& =°] myoglobin
TFE AR E HE7|0] ZojEaE #opA|aL, ool gt AdEel wls] el =t
(Mayoral ef al., 1999). TbA] SFEE ARS 1l HHEZ|710] 271 ofH2]F 22291 HQEF 100% S2o]
E} 53] H]5| ulo]eZ=ZHl §efo] izof o] I Aoz A#A Qltt (Mayoral ef al., 1999).
E ARBloA= L* ZlollA] 18 7 8-9)F9] o]z} Uelskon (Table 3), B SE}F 100%7} AlREZE
of Hlg) e HEE YeRAT (33.0 vs. 367, p<0.05). SHA|EE, HME o wngth EXSE
Zpo)7F YERR] L9k7] W&o (p>0.05), 318 S5 7 S4 Xjo|= AAE d ZPAE 2jo]7} ofy

24 7] Aolelat & % ek

ols SE0 ME AIZH USk 0|

A2 HBE 54 R 2Rk QUYL Bl 9 Sl 5K RS T Al Bk EE
RIS B8 713 WA SRIE 4 Gl AR B4ole, SRS nlt 7o) 2] ek 283t
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Table 3. Comparison of Jamon color between the Bellota 100% and Cebo de campo

Jamon grade
SEM .Le.vel of
Bellota 100% Cebo de campo significance
Lightness (L") 33.0 36.7 0.97 *
Redness (a") 21.6 27.3 1.80 NS
Yellowness (b") 12.1 15.0 1.84 NS

Level of significance: NS, not significant; *p<0.05.

© &4 A RO} (Mesias ef al., 2009). HSE} 100%2} HEEZAE S5 7 A4 doted] 29E
Table 40 BT HIQEF 100% S5°] AEEZE S5 Hls) ddides A2 Moz A5
A2} (6.56 vs. 3.13, p<0.001), FH A2 o= AEHZES Bls) W2 X5 BRI (5.00
vs. 7.19, p<0.001). ZHALE FEoA= HQE 100% SFo] ZHAY Fx (5.88 vs. 4.63,
p<0.01)2} 7] (5.88 vs. 4.63, p<0.05)0f|A] RoJZ 0= =2 HPE HigkoLy, YR Hof AT
oML 15 7+ 8-9lF0l o7} eRIA] YISkt (p>0.05). Carrapiso®}t Garcia (2014)y= 51-8-9] AJZ+
Aot 24 Al SA0] ZUAMY Fxof vis) o & e vIRHAL Husiglh & dAF-EgAE
HIREF 100%7F 54 3 QA 2 Ao oM WA B7HE o}, 54 Aotwrt AA Al Aotee]
o 2 9Fe mFta ddE

o3 a0l mMe o9t 4 %10

ol¥ela EEL MAES] s} 2% 99 1) 240 Ui Lol oo, B BT IE
7 3712 Qo 2714 A8 Hold A2 YA Tt (Cava ef al., 2000). o] olHZ|=Z
59 EACE Q) A4S Arrt B FF0 vlsf &1L oM AxH 5k EIF w2 A=t
E7olth (Cava et al., 2000). & AFolA 55 7t 9t 54 F Aol E 0|9 FARE A2 n7t
UERE O™ (Table 5, Fig. 2), HIQE}F 100% 5g°] AlEdZE vla) A2} A] t E2 glo] 3+4%]=
Ao FAEQIT (6.44 vs. 5.13, p<0.01). 0]2} o] 5}5 5 Ax SAIRY A 314 9 &4
Z QQlof I HkS 4= 9t (Ruiz et al., 2002; Carrapiso and Garcia, 2005, 2014). TFEAAL &
Aire] Sl AAdo] Qu=t| (Cava et al., 2000; Carrapiso and Garcia, 2014), TFET 0] Z71ekrE
tEAo] Z7Istcka 24 ot HIQE 100% S5 EF 530l vlg] A o] &2 oz

Table 4. Comparison of appearance acceptability between the Bellota 100% and Cebo de campo

Jamon grades SEM Level of

Bellota 100% Cebo de campo significance
Redness 6.56 3.13 0.50 ok
Meat color preference 5.00 7.19 0.32 ok
Marbling intensity 5.88 4.63 0.31 oK
Marbling size 5.88 4.63 0.36 *
Marbling shape preference 5.94 5.25 0.32 NS
Shape preference 5.69 6.81 0.25 Hx

Level of significance: NS, not significant; *p<0.05; **p<0.01; ***p<0.001.
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Table 5. Comparison of eating quality characteristics between the Bellota 100% and Cebo de campo

Jamon grades SEM Level of

Bellota 100% Cebo de campo significance
Hardness 6.44 5.13 0.31 ok
Fibrousness 5.32 6.00 0.37 NS
Juiciness 6.19 5.31 0.31 *
Saltiness 5.00 5.63 0.33 NS
Sweetness 6.25 6.50 0.29 NS
Bitterness 6.00 6.19 0.35 NS
Sourness 5.88 5.88 0.33 NS
Cured 6.25 6.25 0.30 NS
After-taste 7.00 5.81 0.26 *
Raw meat flavor 5.34 5.00 0.33 NS
Flavor acceptability 6.25 4.93 0.33 ok
Overall acceptability 6.34 5.13 0.30 **

Level of significance: NS, not significant; *p<0.05; **p<0.01.

Sensory quality characteristics

Overall
acceptability
8

Flavor
. Hardness
acceptability

==RBellotal00%

—Cebo de campo

Raw meat

flavor Juiciness
avor

After-taste

Fig. 2. Comparison of eating quality characteristics between the Bellota 100% and Cebo de campo

LA Yo, & AollA T FAoIM = AlEEFE Hs| tset 2= FAEHAH (6.19
vs. 531, p<0.05).

QHH, Carrapiso 2} Garcia (2014)2] A-FollA= sweetness7| ¥ 7]71o]| w2} S7kghal B als)
Ao}, Cava B (20001 = 7|710] sweetnesso] G2 IR A QF=rhal 5H9ict. 0|9k Zo] gt
EA3 BFE 717ER] AT EEiskA] ¢k ol (Edwards, 2005; Lebret, 2008; Bonneau and
Lebret, 2010). & Ao+ saltness, sweetness, bitterness 2! sourness =4 F-2]& 2l z}o]7k
UERA] 24Tt (p>0.05). F1l= HIQEF 100%0]14] B Ho] “AXTAL B7Fst3IAL (7.00 vs. 5.81,
p<0.05), cured?} raw meat flavorof A= 2}o]7} YEREA] I} (p>0.05). LHHA 02 o155 &4 &
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1] =49 triacylglycerol o] S7F5HH, W14 s/dAITto] 71 # Q8 SHo] B 5wl B3]
=2 SRS eI Fu|k Q<51 424 Q) (Pugliese and Sirtori, 2012). X]HJ'/&} 2 oleic
acid B9t F0jo]] &2 JS U|A| =4 (Carrapiso and Garcia, 2014), O|H|2]F+= oleic acid’} 355t
TEZE AFehaA dfol oMttt (Lopez-Bote, 1998). Wb B2 720 A H|2EF 100%
7} 8] A37IKio] 4 2ol 1% 57 3 Aol 7 BT B0} P $oT RIS
(Carrapiso and Garcia, 2014; Cava et al., 2000; Lopez-Bote, 1998; Ruiz et al., 2002), = I=LofA]
=4 EAE Hjds 55l 24 ARolA e HI Q' 100%2] F1|7} Al HE b= FolsHA i
© Aoz FolFr} (625 vs. 4.93, p<0.01).

V. 2 °f
£ A7Ene SY0 By, £AY BRI S4o] e ARdgn S0 B8 100%e]
ol A2 MBI} 940 208 BABIGT ST Bat 24T e A TRk U
e WL2E 100% S0) 5t S0 Aol Hls) 41T ole} o] S 2HIE 518
o 5F 7 WA B4 Aolg FRY 4 Y Aoz B

.
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