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Quality Characteristics of Pressed Ham Containing Olive OQil
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Abstract

This study was carried out to investigate the effects of olive oil on the quality characteristics of pressed ham. Five dif-
ferent treatments were tested based on differences in the amount of olive oil added to the pressed ham. As a control, 10%
back fat was added without any olive oil. For the first treatment, 5% olive oil replaced a portion of the lard component
added to the press ham. For the 2nd, 3rd and 4th treatments, 10%, 15% and 20% of olive oil were substituted for lard,
respectively. Pressed ham manufactured with olive oil was vacuum packaged and stored for 1, 7, 14, 21 and 28 days at
4°C. Samples were analyzed for shear force value, sensory properties, TBARS values and fatty acid composition. Shear
force values increased significantly during storage for all treatments. No remarkable differences were found in sensory
properties (color, flavor, texture, and acceptability) between the control and olive oil treated hams, and there was no clear
change with increased storage time. There was no significant difference in TBARS values between the control and olive
oil treated hams. The TBARS values increased significantly during storage for all treatments. With regard to changes in
fatty acid composition, the contents of C14:0-C20:4 were decreased significantly by the addition of olive oil. The satu-
rated fatty acid and polyunsaturated fatty acid contents of the control were significantly higher than the olive oil treated
hams. Higher levels of added olive oil resulted in significantly higher monounsaturated fatty acid contents. Based on
these findings, we conclude that the sensory properties and lipid oxidation (TBARS) of manufactured pressed hams are
not affected by olive oil addition. These results also indicate that high-quality pressed ham can be manufactured with

increased monounsaturated fatty acid content.

Key words : olive oil, press ham, quality, lipid oxidation, sensory
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Muguerza et al., 2001, 2002, 2003; Severini et al., 2003).
E3] SHHRE 25% Ast] B, 14.07 g
100 gollAl 1629 ¢/100 g© 2 monounsaturated fatty
acidMUFA) gt&o| F71815.2.1, T3 polyunsaturated
fatty acid(PUFA) ST 3.68 g/100 gollA] 4.87 g/100 g&
2 Z7FFHYHMuguerza et al., 2002).
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Table 1. Experimental formula of press ham containing olive oil
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Ingredients Content (%) Control" Treat 1 Treat 2 Treat 3 Treat 4
Pork lean meat 70.0 4,200 4,200 4,200 4,200 4,200
Back fat (olive oil) 10 600 570(30) 540(60) 510(90) 480(120)
California ham spice 1.0 60 60 60 60 60
Regal brine mix? 1.5 90 90 90 90 90
Monosodium L-glutamate 0.5 30 30 30 30 30
Phosphate” 0.5 30 30 30 30 30
NaCl 1.0 60 60 60 60 60
Sugar 0.5 30 30 30 30 30
Corn starch 5.0 300 300 300 300 300
Ice water 10.0 600 600 600 600 600
Total 100.0 6,000 6,000 6,000 6,000 6,000

D Control, only backfat was used; Treat 1, 2, 3, and 4, backfat was replaced by 5, 10, 15, 20% olive oil, respectively.
2 Regal brine mix : Sodium polyphosphate 45.69%, Pure salt 23.79%, Maltodextrine 23.0%, Sodium metaphosphate 3.2%, Sodium pyro-
phosphate 1.75%, Sodium nitrite 1.44%, Sodium carbonate 1.0%. Sodium nitrate 0.13%.

%) Phosphate : Sodium polyphosphate 40%, Sodium pyrophosphate 30%, Disodium dihydrogen pyrophosphate 30%
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Material Pork lean meat
\J
Chopping Chopper (7 mm and 3 mm plate)
-
Mixing Meat mixer (30 min)
l
Curing 48 hr at cold room
| V
N | Stuffmg w Stuffer (fibrous casing 1SL)
Cooking Steam chamber (75°C/40 min)
)
Chilling Cold water (10°C/20 min)
)
Storaging Refrigerator (4+1°C)

Fig. 1. Procedure of press ham manufacture.
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A7 YARIAFTA SAIES Ao 308 %X
g 3 AE 1.5 cm¥ coreE )83l YEF HAHow
ANEE ANFFE ¥, Instron Universal Testing Machine
(Model 4443, US/MX50, A&D, USA)oll Warner-Bratzler
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Table 2, Fatty acid compositions of olive oil
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Beuge®} Aust(1978)9) W& o] &3l Z#AFe] 4k
A== AlE 5 gol] butylated hydroxyanisole(BHA) 50
uLe} S/ 15 mLE 7}3] polytron homogenizer(IKA
labortechnik T25-B, Snd. Bhd., Malaysia)Z 14,000 rpmo]|
A 3027 AN & 289 1 mLE Al ¥
1 7]0l] 2 mL thiobarbituric acid(TBA:2.883 g)/trichloroacetic
acid(TCA:150 g) EF-8N& go] d3] E3ts ok,
90°Ce] a2z A 1583 A3t & WA 3,000
rpmol| A 10327 A F T A’ AlBe A5
2 35ty E353 = Al(Model Genesys 5, Spectronic,
USA)E 531 nmollA] E3=8 =339t

TBARS = 34 5<%] x 5.88

Xlgrat =4

A F2L Folch 5(1957)¢ WHO. 2 chloroform3}
methanol2 FE3lRQT}. A& 25 gol| Folch -84 (CHCI, :
CH,OH = 2:1) 180 mL$} BHA 500 plL.E Y11 737
(2,500 rpm)E 1&XF #&3AIZ] U 0.08% NaCl 50 mL
= 718t 3027t E50] EFT F 3,000 rpmoi A 10
B7h 948 XA AL aspirationS T3] 2 A3}
31 31&& funnel filter paperoll sodium anhydrous sulfate
£ Il filtering 3} T 552 rotary evaporator
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A FFAI71A NEIA B & E AAsKEH.
glo)dL FE3F XA 80 mgE screw-capped test tube?]]
Y1l AAFA slollA EulE A|AF F 0.5 N NaOH(in
methanol) 1 mL-2 231 90°ColA 78 E<t 7IEaiA17)
U A222°C)0ll M 5% &<t WAA AT 18] APk
14% boron trifluoride(in methanol) 1 mLS A7}5}] 90
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Gas Chromatograph analysis
AP 2] S 7o) Slsl st AR 05 &

Fatty acid compositions(%)

>SFA 2MUFA 2PUFA

Item

C16:0 Cl6:1 C18:0

C18:1

C18:2

Olive oil 10.61£ 0.06  0.88+ (0.02 3.41+ 0.07

77.75+ 0.65

7.35+0.51 14.02+0.12 78.63£0.63 7.35+0.51
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split injection portol] injection 3}31L o|wfje] GC F1L&
Table 37} 2t}

Table 3. GC conditions for analysis of fatty acid compositions

Items Conditions

Instrument

Hewlett Packard 6890 Gas chromatography
Supelcowax™ 10 fused silica capillary

Column column 60 m x 0.32 1.d
Detector Flame Ionization Detector (FID)
Initial temperature 50°C

Initial time 1 min

Final temperature 200°C

Final time 40 min

Injector temperature  250°C

Detector temperature 250°C

Oven temperature 180°C (6 min hold) — 5°C/min climb,
220°C (2 min hold) — 2°C/min climb,
240°C (20 min hold)

Carrier gas N,

Split ratio 10:1

EIETe

B Aol dojnl Aze] BANEE SAS(Statstica
Analysis System, 1999)5 ©]8&3}d FAHEA-S AA)FHY
AL, A2} Hazte] 1949 77 (p<0.05 Duncand] T
77 *H (multiple range test, Snedecor and Cochran, 1980)
o Ae)T 7ol FHe HolB HlwHAL.
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Z 2 ARA] JriEe AN 9RE SYES
thAlste] Az & WAL T (40l 28YU7F AFehd
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Table 4. Effects of olive oil addition on shear force value (kg/cm?®) of press ham during 28 days of storage at 4°C

Storage (days)

1)

Treatment " - ” o1 53
Control 1.44+0.13“¢ 1.77+£0.08° 1.90+0.05° 2.53+0.295° 2.82+0.10°
Treat 1 1.56+0.168¢¢ 1.77+0.14° 1.88+0.08° 2.85+0.114 2.91+0.16%
Treat 2 1.56+0.075¢ 1.81+0.08° 1.86+0.09° 2.79+0.14%2 2.84+0.10°
Treat 3 1.73+0.10%¢ 1.77+0.08% 1.92+£0.12° 2.67+0.304P2 2.80+0.10%
Treat 4 1.67+0.088¢ 1.80+0.04¢ 1.90+0.04° 2.69+0.15480 2.84+0.09°

D Treatments are the same as in Table 1.

A€ Means with different superscript in the same column are significantly differ at p<0.05.
**Means with different superscript in the same row are significantly differ at p<0.05.
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Table 5. Effects of olive oil addition on sensory evaluation of press ham during 28 days of storage at 4°C

Treatment” Storage (days)
1 7 14 21 28
Control 5.60+0.89 5.75+0.50 5.17+0.418¢ 5.17+0.418 5.33+0.528
Treat 1 5.20+0.45° 5.50+0.58% 5.67+0.524Ba 6.00+0.6382 5.83+0.41AB®
Color Treat 2 5.4040.55° 5.50+0.58" 5.83£0.754%° 7.17+0.75% 5.67+0.82°°°
Treat 3 5.60+0.55 6.25+0.96 6.17+0.98%4 6.00+1.10P 6.33+0.824
Treat 4 5.00£1.00° 6.00£1.15% 5.00+0.00°° 6.00+0.898 6.17+0.75482
Control 5.20+£0.45 5.75+1.50 6.33+0.824 5.50+0.55 5.67+0.82
Treat 1 5.20+0.45 5.75+0.50 6.00+0.6348 5.33+0.82 5.67+0.52
Flavor Treat 2 5.20+0.84 5.75+0.50 6.00+0.634B 5.33+0.52 5.67+0.82
Treat 3 6.00+1.73 6.00+0.82 5.33+0.528 5.67+1.21 5.50+0.55
Treat 4 5.40x1.52 6.25+0.50 6.00£0.0048 5.50+0.84 5.3310.52
Control 5.40+0.55° 5.75+0.50° 6.83+0.4142 5.50+0.84° 6.17+0.98%
Treat 1 5.20+0.45 5.25+0.50 6.33+1.034B 5.67+1.63 6.00+0.89
Texture Treat 2 5.40+0.55 5.00+0.82 5.17£0.41¢ 5.50+0.55 5.83+0.75
Treat 3 5.60+0.89% 4.75+1.26° 6.00+0.008¢  5.67+0.82% 5.83+0.75%
Treat 4 5.60+1.14% 4.50+1.00° 6.00+0.00% 5.67+1.21%® 5.67+0.52%
Control 5.40+0.89 5.75+0.50° 6.17+0.75 5.67+0.52¢ 6.50+1.05
Accept_ Treat 1 5.80+0.84 6.00+£0.00° 6.50+0.84 6.1710.753 6.83+0.75
ability Treat 2 6.00+1.00% 5.75+0.50B° 7.17+1.33° 6.83+0.754B2b 6.17+0.75%
- Treat 3 5.80+0.84° 7.00+0.00% 7.17+0.41° 6.83+0.75482 6.33+0.22%
Treat 4 5.40+1.34° 7.00+0.8242 6.83+0.75 7.50+0.554 6.50+0.84%

D Treatments are the same as in Table 1.

A€ Means with different superscript in the same column are significantly differ at p<0.05.
2 Means with different superscript in the same row are significantly differ at p<0.05.
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obdAtd H QI T AES 8 Edo] HIHEIAT
&1 Ao Z AZHET. AAA7|7tel] WE ALkl ¢k
Asl= 27 S8 BR HET 2T A%7IIZie] 739
g el foldoz A JYERTHp<0.05). A &L=
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Ha 2ol BHo] 9lth(Ansorena and Astiasaran, 2004). L
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kS = 4 Q. ARo] B4 AR = Ut Severini
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£ Bf7F H718 AZYo)A TBARS o] ¢ Edtix
B3kt 28v A% 304 & S EF 10%9) 7.5%
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2 TBARS k& ZFAashc)ar slstH(Muguerza et al., 2003).
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Table 6. Effects of olive oil addition on 2-thiobarbituric acid reactive substances (TBARS) value of press ham during 28 days of

storage at 4°C
Treatment” Storage(days)
1 7 14 21 28
Control 0.30+0.02° 0.36+0.0244 0.40+0.06%¢ 0.46+0.024° 0.51+0.0342
Treat 1 0.29+0.03° 0.33+0.024Bb 0.36+0.03B° 0.41+0.03B2 0.44+0.02B2
Treat 2 0.32+0.03¢ 0.33+0.024B%¢ 0.35+0.028° 0.45+0.02482 0.46+0.0282
Treat 3 0.29+0.03° 0.33+0.03A8b¢ 0.37+0.028° 0.44+0.02482  0.46+0.01%°
Treat 4 0.32+0.03¢ 0.31+0.015¢ 0.41+0.014¢ 0.47+0.024° 0.52+0.0242

D Treatments are the same as in Table 1.

AB Means with different superscript in the same column are significantly differ at p<0.05.
*®Means with different superscript in the same row are significantly differ at p<0.05.
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Table 7. Effects of olive oil addition on fatty acid composition (%) of press ham

. » Treatment”
atty aci Control Treat 1 Treat 2 Treat 3 Treat 4

C14:0 1.55+0.04% 1.52+0.0548 1.46+0.028 1.38+0.02° 1.32+0.03P
C16:0 22.77+0.254 22.42+0.3748 21.87+0.055¢ 21.45+0.10° 20.29+0.61°
C16:1 2.53+0.034 2.47+0.0548 2.41+0.028 2.31+0.05¢ 2.73+0.03P
C18:0 12.60+0.074 12.12+0.128 11.71+0.03°¢ 11.7620.16¢ 11.32+0.05"
C18:1 43.00+0.10F 44.23+0.50P 46.05+0.50° 47.39+0.448 49.82+0.954
C18:2 15.57+0.10* 15.34+0.114 14.62+0.26" 13.87+0.10¢ 13.20+0.23°
C20:4 1.98+0.03 1.90+0.02 1.88+0.17 1.83+0.09 1.77+0.30
SSFA® 36.92+0.16% 36.05+£0.43" 35.05+0.09¢ 34.60+0.24° 32.94+0.68"
SMUFA? 45.53+0.12F 46.70+0.49° 48.45+0.48¢ 49.69+0.40" 52.09+0.934
SPUFA® 17.55+0.074 17.24+0.114 16.50+0.40° 15.71£0.19¢ 14.97+0.30P

D Treatments are the same as in Table 1.

2 SFA : Saturated fatty acid.

% MUFA : Monounsaturated fatty acid.
Y PUFA : Polyunsaturated fatty acid.
AD Means with different superscript in the same row are significantly differ at p<0.05.
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