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Changes in Quality of Pork and Beef during Storage and Electronic Nose Analysis
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Abstract

To elucidate changes in qualities of pork and beef during storage and identify decay point, beef (loin, tenderloin, plate) and
pork (belly, loin, thigh) were stored at 4T, and their pH, volatile basic nitrogen (VBN), thiobarbituric acid reacted substance
(TBARS), electronic nose analysis, and sensory evaluation were performed. Belly of pork had higher values in pH, VBN and
TBARS, compared to loin and thigh of pork. Electronic nose analysis clearly indicated a difference in principal component
score between day 0 and day 12 of storage. Sensory evaluation showed that pork began to decay at day 4 of storage and not
edible after 6 days. Loin and tenderloin of beef had higher values in pH and VBN, compared to plate of beef. Regarding
TBARS, all beef samples had the similar values at the beginning of storage, but loin of beef had a drastic increase after 8
days of storage, differently from tenderloin and plate of beef. Plate of beef had lower values in overall. Electronic nose

analysis of beef showed the similar results with those of pork.
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o]—CdE} AR+ low density polyethylene
(LDPE) filmo 2 37%}0% WAL @£1C)NAM A GBHHA
29 7+Ao0 g o]g}tﬂz;} Hals =489}

pH 53

pHE A8 5 g2 3 T/ 45 mLg H7iste] 723
A7l & Q44 223t pH meter (Coming Inc., Corning, NY,
USA)E o|&3te ZA34t).

TBARS (thiobarbituric acid reacted substance)

5782 Buege 5(11)7 Ahn 5(12)
o Hel mat FAHT AR 5 g2 A FHS 15
mLg H7pste] g4 A7l & sample 1 mL& #H3lo] o7)
of TBA/TCA 2 mL& F7}3t ¥ boiling water batholl4] 100
TollA 1582 2 § 459E F8) 532 mmollM E3%

g skt

VBN (volatile basic nitrogen) &%

el W A& Conway wF &ej(mg o] &3}
o Z43Qh AlS 10 g2 FH3Y SFF 90 mLg e
o A3} ¢ F, 3083 centrifugedtd 7 AF NS oz
(Whatman No.)E ol4-3fe] ofaalgich A& $39 1| mL
< Conway dish 9]2 9% P31, 001 N H;BO; 1 mLs}
Conway reagent 50 mLE Conway dish Uj4lof bﬂo%\:} 202
9] QEZJ K,CO; ¥3189 | mL2 ¥
2)Alel sampled} K,COyE wHSAIZ] &
I EITh Wx)E 3 002 N HSO.2 Ujale) Bat
gate] Z3tAc
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Odor 244

79 FHH BN HAZE g SAHsNO
Odor 40 o]8% HAx3E a- FOX 3000 Electronic Nose
System (Alpha M.O.S., Toulouse, France)©o & 127}19] metal
oxide sensor22 FAHO ri(14). BAFHL dry/humid
air®] Hl&o| 20%7t HE=E &3, YL S5 s, \_Ev‘: 36T,
air flow ratex= 150 mLymino)ith. F7|AE-L 20 mL vialdj
Alg 1 g& A Zbzt 83) 92 AF FYc)r Incubation

32 A AT (2004)

1%

= 0.5 mL/secﬂ —:,—E_i
injection portol] FUBFYTE EA 1AL 30Fo0Z AMTL
B QT oIF ted Ea4E dgEa. B

(R,m)°ﬂ e AlE 3

FAE g T
2HsZAL
Zt AZo] WE #E5dAAE 1099 Hdo] 7+ Roye

AdE, 227, FHAE T3 R A Be9rtE
AABl HA 13 Hu 5HoE dte] P& AFHL Statistical
Analysis System program (SAS Institute Inc., Cary, NC, USA)
2 o)g3te BEAEA

=

Al A2 3 THLS).

% Duncan’s multiple range test® %

Znt 9 o

M = pH Hst

xw A7 e fAmrish Ansle) pH WEE 53
A3, gA 0718 pHE A% 717to] Ambeel weh A
bake A%e ngen, ARLL pH 605, 27
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lo o[)}

< pH 5358 AR 27|15 E FHEd g & o]
AT (Fig. 1). Hm7]e A9 A% 27) G4& pH 59,
A= pH 5.5, ¢HAl& pH 5752 JEehtom =ix 379} vl
P E A% 713k F71gkel wa) Hal Z7leka o (Fig.
2). Laakonen 5(16)2 =59 pH/} A, 5%, 9%, 25
29 2 7)7kel wde} Aoyt Yo Rustgos 1 5(17)
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Fig. 1. Change in pH of pork during storage.
@ : belly, (] : thigh, A : loin
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Fig. 2. Change in pH of beef during storage.
@ : loin, [} tenderloin, A : plate.

TBARS (thiobarbituric acid reacted substance)

Fig. 3, 4= AZ 71} F A7 Hu7)e] B9
TBARS W3lE vehd Aot} §A&F9 Atatalo] Az
AH-EE TBARSE A Abstel| ofs] wA¥ElE malonaldehyde
(MDA)$} thiobarbituric acid7} R¥F-Z alod A4 5= 2339
¢S Fske BYolth21,22). X719 B9 & At
%7] TBARS 12 198 mg MDAkge 2 HA 17 mg
MDA/kg, 54 167 mg MDA/kgy} Wlmsle] FA velgo
A% 7Izbe] F7MgE MR} T4 TBARS 3t 27}
ol ARLET FokFig 3). WAL= A 2o A%
717ke) Al et Aoz Frtske AES BYok
3718 A% AR 09< TBARSHo] H4L 215 mg
MDA/kg, QF4l-& 222 mg MDA/kg, %A]& 185 mg MDAJkg
2 792 FAFA Aot giRov AR 49RE F4L

£ 7919 Hlwste] TBARS g W37} gon, 3 109
FHE F243] Tkt oy ¥x|g & Aolz ngnt
Fig. 4). A% 12U 54L& 639 mg MDAkgAE =349
whdol) ohdx} FA= Z+7t 33 mg MDAKkg, 279 mg

S 4 Ag 8l dAm B4 443
MDA/kgZ & o2 F718lAle @tk TBARSZ] 4%

7)1kl we} Sk Ze Aol AbgbEo] AW s
o) 23 AFAMHER Ba H7) gRoln £ u)WE A}
oF AEe] Ao o) MAHE EHEAd o3 Ao
AFETES). B 239 Ads TBARSEO] AR 7|3te) A
Bl we} F7HITHE EH B310425)9F Y|t

-
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Fig- 3. Change in TBARS of pork during storage.
@ : belly, (] : thigh, A : loin
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Fig. 4. Change in TBARS of beef during storage.
@ : loin, [ tenderloin, A : plate.

VBN (volatile basic nitrogen)

HAz71b 43719 VBNe) g g}é
Fig. 5, 63 2o HAn719] A A 27)ede 4

56 mg%h, A} SHL 1011 mg% FEe) w5 #ﬂ%
HebiRed 434 29e AR 4do) 3439

A% 6Yole 3829 mg%E 41, ARG wmstd g 2
Z7He EQUHFg 5). Au7)e XA Z7)d 2 297} b

AR =

%% VBN £XZ BGoU A% 73] Anye) gt »
M Aols Uehyon] A Rz} 2108 mghE 7H
2L 22 YR QokFie 6).
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Fig. 5. Change in VBN content of pork during storage.
@ : belly, (J : thigh, A : loin
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Fig. 6. Change in VBN content of beef during storage.
@ : loin, [] tenderloin, A : plate.
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Fig. 7. Principal component analysis plot from electronic
nose on pork.
@ : fresh belly, A : fresh loin,
O : belly after 14 days, A : loin after 14 days.
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Fig. 8. Principal component analysis plot from the electronic
nose on beef.
@ : fresh loin, A : fresh plate,
O : loin after 14 days, A : plate after 14 days.
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Table 1. Sensory evaluation of pork during storage
Loin Thigh Bellies
0d 500 0.00° 500 0.00° 500z 0.00"
2d 500 000° 4671052° 4,6740.52°
4d 433205 333:052° 3.17:041°
Freshness
6d 2174075 1.50:055 1.83:041°
8d 1.50:0.55 1.00:0.00" L17:041°
0d  100:000° 1.00£0.00" 1.00+0.00°
0d 5.00£0.00° 5.00:0.00° 5.00+0.00°
24 4832040 483:041° 4674057°
4d 4171041 3331052 350:0.55"
Texture
6d 2.17+0.75° 1.67£0.57° 1.67£0.52°
8d 1.3340.52° 1.00£0.00° 11720414
10d  1.00:000° 1.00:0.00" 1.00:0.00°
0d 5.00:000° 5.00£0.00" 5.00:0.00°
24 5.00£0.00" 5.00£0.00° 4.6740.52"
4d 4.00:000° 3.17:041° 3334052
Decay
6d 217£075° 1.33:0.52° 1.330.52°
8d 1332052 1.00:0.00" L17£041°
10d  1.00:000" 1.00:0.00° 100+0.00°
0d 5.000.00" 5.000.00" 5.00£0.00°
2d 483:037" 433:075° 4334075
44 3834069 3174037 3174037
Odor
6d 2004058 133:047° 1.50+0.5°
8d 133:047° 1.00£0.00" 1.000.00°
10d  100:000" 100:0.00" 1.00£0.00°
0d 5.00+0.00" 5.00+0.00° 5.00:0.00"
2d 5.00£0.00° 467:057 4504055
44d 4.00:0.00° 3.17:041° 3.174041°
Total
6d 2172075 1.540.55° 1672052
8d 1,5040.55° 1.00£0,00° 1.17+041%
10d 1002006 1.00:000° 1.00+0.06°

a-e

Means£SD. Any figures in the same column with the same letter
are not significantly different at p < 005 level by Duncan’s

multiple reage test.
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Table 2. Sensory evaluation of beef during storage

Loin Plate Tenderloin
0d 5.00£0.00" 5.000.00° 5.00:0.00"
24 5.00+0.00° 5.00£0.00" 5.00:0.00°
B 4d 333:052° 3.83:041° 350055
64d 167:08%° 1.83:041° 1.83:041°
8d 167041 1.000.00° 1.000.00°
104 1.00:0.00° 1.00:0.00" 1.00:0.00"
0d 5.00£0.00" 5.00£0.00° 5.00£0.00"
2d 5.000.00° 5.00£0.00° 5.00£0.00°
4d 320:045° 367052 3500.84"

Texture
6 d 1.60£0.55° 1.83:041° 1.67+0.52°
8d 1.40:0.55¢ 1.000.00° 1.00:0.00°
10 d 1.0020,00° 1.00:0.00" 1.00£0.00°
0d 5.00+0.00" 5.00:0.00" 5.00:0.00"
2d 5.00:0.00° 5.00:0.00" 5.00:0.00°
4d 333:0.82° 3331052 3.00+0.64"

Decay
6d 1.67:0.82° 1.84:041° 1.50£0.55°
8d 117:0.41% 100:0.00° 1.00£0.00"
10d  1.00+000" 1.00:0.00° 1.00:0.00°
0d 5.00:0.00° 5.00£0.00° 5.00+0.00°
24d 4674052 5.00£0.00° 5.00:0.00"
olr 4d 300063 333:052° 3.00:0.63°
6d 1.500.55° 1.67+0.52° 1.50+0.55°
8d L17:041° L17+041° L174041°
10d 1.0020.00° 1.00:0.00° 1.0020.00°
0d 5.00:0.00° 5.00+0.00° 5.0020.00°
2d 5.00£0.00" 5.0020.00° 5.00:0.00*
Totd 44 3.17:075° 333:05° 317:075°
6d 1.83:0.75° 2.00£0.00° 1672052
8d 1174041 1.00:0.00" 1.00:000"
10d 1.00£0.00° 1.00£0.00° 1.00:0.00"

*? Means+SD. Any figures in the same column with the samc letter
are not significantly different at p < 0.05 level by Duncan’s
multiple reage test.
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