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Effects of Feeding Citrus Byproducts on Pork Quality during Cold Storage
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Abstract

In this study, the effects of feeding citrus byproducts on various qualities of pork during cold storage were investigated,
such as water holding capacity, drip loss, meat color, storage stability, rancidity, and antioxidant activity. Pork samples
(195 days old, 11543 kg, ¥) used for the experiment was divided into three groups: TO(pigs not fed citrus byproducts),
T1(pigs fed 3% and 5% citrus byproducts during growth and the finishing period, respectively), and T2(pigs fed 6% and
10% citrus bypreducts). The loin used for the experiment was obtained from 5 pigs of each group, vacuum packaged,
and then stored at 3C for 4 weeks. There was no difference among T0, T1, and T2 for pH, water holding capacity, or
drip loss. As for the meat color of the loin, T1 and T2 showed higher redness(a* value) during early chilling but showed
higher yellowness(b* value) during late chilling. T1 and T2 showed higher electron donating ability and lower volatile basic
nitrogen, total plate count, and TBA values than T, regardless of the chilling period. Thus, feeding citrus byproducts
improves the storage stability of chilled pork in terms of rancidity and antioxidant activity.
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Table 1. Effect of feeding citrus byproduct diet on pH
value of vacuum packaged pork loin during storage at 3

Storage Treatments
Item X > ;
weeks 0" T1” 2"
0 5.64+0.06"%  558+0.13®  5.60+£0.06®
1 567+0318  5.59:028%  5.63+0.25™°
pH 2 576:0.51"%  5.624041"%  5.64+0.32%®
3 5796011 573+0.19%% 5694017
4 500+£0.08%  5.8740.09%  5.81+020%

D Pork not fed with citrus byproduct during finishing period.

2 Pork fed with 3% and 5% citrus byproduct during growing and
fattening period, respectively.

? Pork fed with 6% and 10% citrus byproduct during growing
and fattening period, respectively.

¥ Mean=SD.

*® Values with different superscripts in the same row are signi-
ficantly different at p<0.05.

2 Values with different superscripts in the same column are sig-
nificantly different at p<0.05.
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Table 2. Effect of feeding citrus byproduct diet on water
holding capacity and drip loss of vacuum packaged pork
loin during storage at 3T

fem Storage Treatments
weeks To" T1? Vil
0 42944017 41954256  40.81x3.15®
1 447183278 42184377 42.1944.57®

WHC? 2 50.18+4.92**  60.15+5.81*  58.58+2.45%
3 62.2146.71%* 6121498  6142+3.11*
4 63.024421™ 62924512 62.0244.01*
0 3.01£0.13°  3.10£0.09°  3.12:0.39
1 470£033°C  487+057C  4.932045C

DL® 2 6.89:0.49"°  6.71+0.85°  6.97+0.38%
3 9.53£0.72*  923+1.15*  10.2120.69*
4 9.96:0.81%*  9.87+0.93*  10.98+1.02*

"% Same as in Table 1.
% Water holding capacity(%).
8 Drip loss(%).
*® Values with different superscripts in the same row are signi-
ficantly different at p<0.05.
" Values with different superscripts in the same column are
significantly different at p<0.05.

gh
fr
™

Aoz 37| A, A% 9 oFAel F3E Al
A9 FAAL FaolE o FTUFE M
2 d2A 2 om(Pearson & Bames 1970, Wu &
Smith 1987), pH #ko] R& 17| U5 BpEo] won)(Pear-
son et al 1970), =¥ 7o) F78tt 1 815 th(Lopez-Bote
& Warriss 1988).

B 2719 =9 A%E 298 T07, TIT 2 T2F
717V 242} 3.01, 3.10 2 3.12%% VeI "5 &
Atk U3 & =¥ A4¥e Hske g 3A4E 59

Aglol e AjFols B 17478 FA goH<e
FE B 331 o)A o2 F5atap<0.05), 47N e
3FH ol vate] FA|]E xfo] & Holz] ekokrh a2 ¥R

713t 2L A5 =Y A2 1T, 27, 3F R 4FA B
24 Z%EHWA FrofA zfolE KolA] gotM Wi F 2+
# HALR Jod 93 =9 7heko] oddko] VER}A] &gt
=8 1 %7‘* pH 33} B9 wiste] Aol FAKGE @
oz g HAY S47] 2 vls7ld g s 4
7} 6% B 10%7H] Hedstol = 1 11719 pH, ETE—% 2=
B o] W 45 2 99E WA 88 & % g

.

rlo H m_‘q
Y, rs.‘m.

lo 4

AL 2t o

ll‘_%r_miz

rore e oo R

—

AR



N
(%)
N
o

9 AeE 278 g Ao $e% F
3 gom, debd o AAEr} eG4 ¢4 B
I3tk 9 Are 4400 vzl g osi

59 R 2 5T Aol 3o AlRS]
‘%%WDugan et al 1999). 1719 BH T WA
QFENlo] Akhote] whof 9J3le] WA Hed,
RHH o2 pH gho] W2 WS 2 EHS] A3t
%715 I(Zhu & Brewer 1998), 1 52 1719 A7 &%,
u3Ee od® 53] A4 Al AEE JhEske X7 G
w2} 2akx| v (Lawrie R 1985), 24 A7} 3 AlAo] 30~
40% 23t HE LHAES el E 719t sl
(Greene et al 1971).

g e g7t A mr1e 29 AR R JE
S Yolr 7| Yool ML), HME@R) D FAEDL)Y F
< WA 7130 wet 274 ¢ A3 Table 39 VRIS
WA 2719 T, T1F 2 T27e B9 A% 2 L* ke
Z4z} 5191, 52.02 2 53.112 oA x}o]E Holx] Yo} 7
T e F9 ko] Itk WA F 24 Al L* g
B 9% 35371A Ak wolAle @4l Uehn ¥R 2
71l Blsle] 15:A471R] = @A S 2o & Hol#] egkort 25
AEE = To7¢ T17, 3FAFEH < T277}F 724 (p<0.05)
o2 A JelUA L' ghel BolRle 5 47 e F

FEol E2 WAL 22 A& ¢ F Utk ¥F
4FA o= TOT, T17 2 T279) L™ gkl Z+2} 55.32, 55.74
2 56,972 UEPHA BT 354 ¢ Hlst] A3 AjolE
o|A| gkgith WA o] e AR L Fe 1F, 2F, 35
9 434 BF fod zo]lE HolA| ola WA F g
BALE Fo] ogko] giglth BW A% Fa ghe WA 27
o TOT2l 11.099) ¥l3le] T1F 2 T277F 42 13.08 2
13.500.2 A Ve eH(p<0.05), TIT T27¢ Aole
A s}, ez BA7Izie] Angel whet ojAE o
ol @S B o) 1YY 45717 BE AT
oA o)A zfo]E Holx] &3itt. %7“717%1 & o‘l‘-’]
a FHE Wims] HY 1F 2F, 3F 9 4FA BE g R
B godol o f9A zlo]E Ho|x| ¥tk a8ln &
AT Z b ke WA 7)o ToF7} 8212 T1T 8.89% T2
T 8.979] Hlgle] @AA|g 2ol & Holx] edgkor, TIT9} T2
Fo] Aol =X Ygith aEy WA 13A e To7o)
H3l TI 2 277} Al H o2 58 g HYlon, 15
Ao} 47 = FoH o R FATHp<0.05). AAHLZ & o
of Y& Z7lle L' 3 L b 3ol BF 24F FAHE Fol
ol gt A% 2Jo]F Ho|x] Yol v]Sslen, 2’ kel A
g Barg 39771 24 vERd A& & 5 dsich oy

7\1 ;(]'Tni_i }1\:}

rE rf

o

3] Koo} REERET

Table 3. Effect of feeding citrus byproduct diet on Hun-
ter's color value of vacuum packaged pork loin during
storage at 3T

Hunter's  Storage Treatments
color  weeks ToV T1? 27
0 51.913.86"" 52.0244.11%  53.1142.12%
L 1 53.1544.51%° 529143.28% 54.2343.83°
(Light- 2 54008287 54874326  55.78+2.65°
ness) 3 56.78+3.65*  56.88£2.87*  56.29+3.26*
4 55324439 55744451 56.97+1.95%
0 11.09£093" 13.08+1.42* 13.50+1.35*
a 1 11684119  11.69£0.97% 11.81+1.32*®
ed- L 53+2. . 3 A A
(Red: 2 10.53£2.03*® 10.02+0.85®  10.93+0.92%¢
ness) 3 8.48+0.56"  0.76x137"  10.84£1.17¢
4 79240.71%  9.56+£0.89®  9.98+0.88°C
0 821076  8.89+0.75®  8.97+0.92*"
b 1 8.93+0.62"  9.59£026™  9.77+143*
(Yellow- 2 8.62£0.69™%  9.03+0.69®  9.63+0.84*
ness) 3 7.99+0.53®  8.11x0.83° 8291258
4 769+0.61"°  821+0.75® 8254039

'™ Same as in Table 1.
** Values with different superscripts in the same row are signifi-
cantly different at p<0.05.
® Values with different superscripts in the same column are
significantly different at p<0.05.
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Table 4. Effect of feeding citrus byproduct diet on VBN
and total plate count of vacuum packaged pork loin du-
ring storage at 3T

lem Storage Treatments
weeks TO" T1? 2%
0 7.63£128°  7.87:0.86°  7.23x0.53%
1 13.78£0.99°°  11.96+0.89°  10.11£0.78™

VBN? 2 14.112121%C  13.65£1.23"% 12.09+1.06™
3 16324137 14155112 13.17£0.84"
4 18.98:1.02** 16.17x1.07*  1535:1.17™
0 53310 514x10°°  5.15x10™°
1 7.11x10%° 643x10*° 6.13x10™°

TPC® 2 280x10"C  1.1.8x10"°  9.26x10™
3 593x10"®  355x10"™®  2.12x10%22.1%
4 121x10™ 98 2x10™  7.50x10™

™ Same as in Table 1.
9 Volatile basic nitrogen(mg%).
% Total plat count(CFU/g).
* Values with different superscripts in the same row are signi-
ficantly different at p<0.05.
A7 Values with different superscripts in the same column are
significantly different at p<0.05.
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#g By, g eSS FgosA 942 To7e e A
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Table 5. Effect of feeding citrus byproduct diet on TBA
and EDA value of pork loin during storage at 3C

lem Storage Treatments
weeks T0" TI1? 2"
0 0.12£0.01%°  0.08+0.01°  0.08+0.02®
1 0.19£0.03°  0.11£0.01°  0.1120.01™®
TBAY 2 028+0.01%  0.19£0.02°%°  0.14£0.04°
3 0.35£0.04* 0224001  0.19£0.01%
4 0.3740.03  02740.02"*  0.20£0.02*
0 23.05+1.01%  2523+£1.77%% 26.11+1.96*
1 2291£1.94%%  2530£1.95%% 26.09+1.24*
EDA®? 2 2253187 25794239 252342 5548

3 21.5243.02% 2331x1.82™%F 251942708

4 21.07x1.99%  2328+125%  23.13+1.09%

™9 Same as in Table 1.

% 2-Thiobarbituric acid(mgMA/kg).

% Electron donating ability(%).

¢ Values with different superscripts in the same row are signi-
ficantly different at p<0.05.

A™P Values with different superscripts in the same column are
significantly different at p<0.05.
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