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Abstract

This study investigated the effects of 3% ground fresh paprika (FP) and 5% freeze-dried paprika powder (FDP)
on lipid oxidation inhibition and warmed-over flavor (WOF) development in cooked ground pork (CGP; meat:fat =
70:30), using two packaging methods (atmosphere packaging and vacuum packaging) during 8 days at 4°C and 4
months at -26°C. In the CGP containing FP with atmosphere packaging, at both 4°C and -26°C, peroxide formation
increased sharply, and was similar to that of the CGP without paprika. Peroxide formation, in both the CGP
without paprika and with FP and packaged with vacuum packaging, repectively, was much lower than that found
with atmosphere packaging. Vacuum packaging was superior to atmosphere packaging for lipid oxidation inhibition.
In the CGP containing FP with vacuum packaging and stored at -26°C, peroxide formation almost didn’t occur,
which was similar to the CGP containing FDP. The peroxide value and thiobarbituric acid (TBA) value did not
increase in the CGP containing FDP over the storage periods (4°'C and -26°C) for both the atmosphere and vacuum
packaging. Therefore, FDP was the most effective for lipid oxidation inhibition during refrigerated storage,
regardless of the packaging method. Both FP and FDP with vacuum packaging during frozen storage showed
similar antioxidant activities. The development of WOF in the CGP containing FDP with vacuum packaging was
delayed until 7 days at 4C and 3 months at -26°C, respectively. WOF was highly correlated with TBA value in
the CGP stored at -26°C with vacuum packaging (r = 0.88, p<0.05). The oxidative stability of the lipid in the CGP
containing FDP with vacuum packaging was excellent.
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Fig. 1. Changes in pH of cooked-ground pork treated with
FP 3% and FDP 5% using atmosphere (a, b) and vacuum
(¢, d) packaging during storage at 4°C and -26'C

--: cooked-ground pork without paprika,

-l-: cooked-ground pork treated with fresh paprika 3%,

- * -1 cooked-ground pork treated with freeze-dried paprika 5%
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Fig. 2. Changes in POV of cooked-ground pork treated with
FP 3% and FDP 5% using atmosphere (a, b) and vacuum
(c, d) packaging during storage at 4°C and -26°C

--: cooked-ground pork without paprika,

-l-: cooked-ground pork treated with fresh paprika 3%,

%

- *-: cooked-ground pork treated with freeze-dried paprika 5%
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Fig. 3. Changes in TBA of cooked-ground pork treated with
FP 3% and FDP 5% using atmosphere (a, b) and vacuum
(¢, d) packaging during storage at 4C and -26C

->-: cooked-ground pork without paprika,

-Hl-: cooked-ground pork treated with fresh paprika 3%,

- % cooked-ground pork treated with freeze-dried paprika 5%
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Table 1. Changes in fatty acid composition of cooked-ground pork treated with FP 3% and FDP 5% using atmosphere and

vacuum packaging during storage at -26'C (%)
Atmosphere Vacuum ; .
; ; NP FP FDP NP Fp ‘ - FDP
Fatty acids o 1 0 4 0 0 4 0 e : 0 4 (month)
Myristic acid 1.63+0.00 190+0.00 183+0.05 1.66£001 179+001 1.80+0.01 1.63+000 1.81:0.00 1831005 194:0.02 1.79+0.01 1.90+0.01

Palmitic acid

22.62+0.00 24.60+0.01 23.93+0.12 24.73:0.03 22.46+0.06 23.29+0.06 22.62+0.00 23.51+0.01 23.93+0.12 23.66+0.09 22.46+0.06 23.29:+0.02

Palmitoleic acid 2.75+0.00 230001 2641007 2.50+0.06 2.79:0.09 2.94+0.11 275000 2761027 2641007 2.68:0.06 2.79+0.09 2.46+0.03

Stearic acid
Oleic acid

Linoleic acid
1.40+0.01 0.67+0.01 0.82+0.01

Linolenic acid 0.71+0.00 0.88+0.01

12.9840.71 14.59+0.01 14.64+0.02 14.42+0.02 13.58+0.01 13.66+0.01 12.98+0.71 13.86+0.02 14.64+0.02 13.59+0.02 13.58+0.01 13.24+0.08
43.11+0.03 39.94+028 40.60+0.00 38.11+0.01 41.62+0.01 41.24+0.17 43.11+0.03 40.11+0.05 40.60+0.00 39.55+0.08 41.62+0.01 41.10+0.01
1436020 14.00£0.11 13.43+0.04 1527+0.02 14.55+0.05 13.95+0.03 14.36+0.20 14.6710.04 13.43+0.04 14.55+0.38 14.55+0.05 14.56+0.09
0.86+0.01 1.40+0.01 091+0.00 0.82+0.01 0.95+0.03

0.88+0.01 0.83+0.01

Values are mean + SD, n=3.
Abbreviations: NP = cooked-ground pork without paprika, FP

cooked-ground pork treated with fresh paprika 3%, FDP =

cooked-ground pork treated with freeze-dried paprika 5%
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Table 2. Results of the difference from control warmed-over flavor (WOF) of cooked-ground pork treated with FP 3% and

FDP 5% usmg atmosphere and vacuum packaging during storage at 4°C compared to fresh cooked-ground pork

Atmosphere Vacuuni
NP FP 3% FDP 5% NP FP 3% FDP 5%
Y-1.88° 1.75" ®1.13° 0.88 0.75 0.5
#3775 2.36° A81.63¢ 1.38° 0.63° 0.38"
7 245 213" #1.88° 1.50° 0.88" 0.63°

Abbreviations: NP = cooked-ground pork without paprika, FP

FDP = cooked-ground pork treated with freeze-dried paprika 5%

1)0, equal to control; 1, slight difference; 2, more distinct difference but still acceptable;
4, more distinct loss of acceptability; 5, very distinct loss of acceptability;

= cooked-ground pork treated with fresh paprika 3%,

3, beginning to lose acceptability;

6, unacceptability.

**Means with the same letter in each row among samples are not significantly different (p<0.05).
““Means with the same letter in each column among samples are not significantly different (p<0.05).

Table 3. Results of the difference from control warm-over flavor (WOF) of cooked-ground pork treated with FP 3% and
FDP 5% using atmosphere and vacuum packaging during storage at -26°C compared to fresh cooked-ground pork

- Stkérégef'period Atmosphere Vacuum
_ (months) NP EP 3% FDP 5% NP FP 3% FDP 5%
1 %2 38 ¥1.38° ¥0.38° “1.25° “0.63° ¥0.13°
2 A3.88" #2.38" A1.38° 71,88 BC1.38° %0.5°
3 8425 #2.63° A1.63¢ APy 38° A¥1.13° %0.38°
4 #4.13° 72.88" 72.13° *3.00" #1.88° #1.13°

Abbreviations: NP = cooked-ground pork without paprika, FP =

FDP = cooked-ground pork treated with freeze-dried paprika 5%
“*Means with the same letter in each row among samples are not significantly different (p<0.05).
ACMeans with the same letter in each column among samples are not significantly different (p<0.05).
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AEEF d5 AZ 23004 Aditst A4 axr)
A5 vt FsHESE TBA g 2 At 24
Wl 9lolaxl FDP H7F A22¥ ¥ xo]2 Ro)
Al @gkth o]2g A= WOF A AHAA 7
A 2PESY FHE AL FAAINE gAY F
A TAFAR FZPI7t A1LE F AL S A4}
sta itk sEFFo] 2 A FZdes ES F
AG 3% ol HIF Al &9 F2M0) Frlsta) 9
TAY 71542 FoHAY TFY FEO 97 B4
=59 &Y gaz 27 A Y9 ojzgo] w
2. 224H9 szEs Bee 5% ola Ayt
Al goll Hls) 22 go] FuiFoz R Hol A
2 3 @&l vdEvA 8. w3 4 szt
€ =5 FAY 3%, dzEst B2 5% ¥ Yo
S F2E A A237 A5 (007)

Table 4. Correlation coefficients between TBA and
warmed-off flavor (WOF) of cooked-ground pork packaged
with atmosphere and vacuum stored at 4°C and -26C

, Atmosphere Vacuum _ Asno
Warmed-off
flavor
Significantly different at “p<0.05

0.70" 0.60 0.75" 0.88

72 o5 Sgel] HaxestE A whaz st
(Fresh paprika, FP)®} 27 %9} 3E2] FH(Freeze-dried
paprika; FDP) ®'% 9 oﬂEﬂi ZPESHEHGB% &4
el Arbste 7tExE F AZVIY B 2
HE7 2, AZFEHI AF2EEC, -260)0 wat
sz 7t Agids 4 WOF A JAERE v
3} Bz} St FDP 5% A7 24 %8 =88 9

Z|2g% AFEZ ERA ¥, 3E AZ F POV
¢t TBA #t9] #sl7t A9 glden, dsAdse &
¢ EXSX RHBFER Yof BHRIES A
Atgtel] ois) wj- S FASAZ ZFESHAT b
Hol| FP 3% AVl 24 8 =82 A7 Bo 7%
AstEo] o AdEo FAEAgo] A9 vERA
2t XFAE EHxEESY AT 4Hs A
HA = 3 JZEF0] VEFZERY 5% Fe
2 Uit gaka Aast Ay @A gl A
= EZgde #AIQle] FPETHE FDP7F S35 0]
o, 35 XFEZ AFA= FP FOP7F A9
Ab 23%E e Y 24z gz gt 2T 5%
Arbeto] Az EAXESE I F Y
Ae 79, ¥5dAe 31E7tA] WOF 2A4E 2 dA]

Aom, NFEFsIA] 26CAA A AR
EolA TBA 73 WOFZte] 714 & 49 434

o

d

o
o)

o
(r = 088, p<0.05)g UEhNATE =7 E89 A2
3 AR E AR TAA% A= 2% Fr)
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