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Abstract

The beef was stored at ~20°C for 6, 12 and 18 months, respectively, and thawed at 3C for 1 day,
and then rechilled at 1'C for 3 days. Influence of storage period and rechilling process on the fatty
acid composition, TBA value, and sensory aroma of frozen beef loin was studied. The ratios of the
monounsaturated fatty acid(MUFA) of fresh beef’s total lipid, neutral lipid and phospholipid to the
saturated fatty acid(SFA) were 1.35, 1.10 and 1.34, respectively, and these ratios became lower as
the storage period got longer. The beef rechilled after thawing resulted in higher TBA value and lower
sensory score of raw beef aroma, which is caused by rechilling process. The beef stored for 6 months
showed little change in MUFA/SFA and raw beef aroma. However, they were reduced a lot for the
beef stored 12 and 18 months, and they showed the difference dependent on the storage period.
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Table 1. Instrument and operating condi-
tions of gas chromatography

Instrument Shimadzu model GC-RIA

Column 3m X 3mm id,, glass column

Packing 15% DEGS on chromosorb
W-AW-DMCS 60/80mesh

Column temp. 180C

Injector temp. 250C

Detector Flame ionization detector

Carrier gas Nitrogen 45ml/min

Hydrogen pressure  0.65kg/cm’

Alr pressure 0.5kg/cm®

Chart speed S5mm/min
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Table 29 JeEPAATH 5232 ¢S A4S
9] XA+ oleic acid(Cis:1) &e) 45.8%
2 VA B palmitic(Ciso), stearic(Cis:o).
linoleic acid(Ci:2) &) £ 2 ¥%o W, pal-
mitoleic(Cie:1), muyristoleic(Ci4:1), myristic
(Ci4:0), linolenic(Cis:3) 2 arachidonic acid
(Cood)= 247 5% vjHO B vl HFH FHE Hol
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Table 2. Effects of storage period and rechilling process after thawing on fatty acid contents in

total lipid of beef loin during storage at -20C (%)
Storage period (months)
12 18
Fatty acid 0
FB" RB? FB RB FB RB
14:0 184071 194054 244037 194038  26+017  23+037 31+042
14:1 234018  22+113 194022  24+052 17+048  18+036 094013
16:0 2564375  27.9+456® 276+385° 28144550 295+561° 2833740 34.7+354°
16:1 494074 43+112% 314057 38+104 32+096° 26+103° 19+052°
18:0 119+251°  166+257 1584312 1984218 2094503 212+451° 17.0+277°
18:1 458+412°  403+571° 443+374" 3864561 381+625° 382+511° 380+593°
18:2 704083  64+125  58+062° 52+046® 40+061° 53+086"° 43+062°
18:3 05+041*  03+019°  01+007°  02+005° T 03+009°  01+006°
20:4 02+017  01+008 T T T T T
SFAY 393+471° 464+617° 458+363° 498+517° 5304608 518+525 548+615°
MUFAY  530+682° 468+523° 493+436° 448+776° 430+7.16° 426+388% 408+571°
PUFA® 774168  68+122° 594063  54+175° 40+075°  56+081°  44+114°
MUFA/SFA 135+071° 101+046° 108+026° 090+018° 081+027° 082+016° 074+025°

YFrozen beef, ¥3 days rechilled beef after thawing. YSaturated fatty acid.

“Monounsaturated fatty acid. *Polyunsaturated fatty acid. ® Trace<0.01.
**'Mean+SD with different superscript in same row differ significantly(p<0.05).

Pap N

acid= 122% 9] 7288 BEQu 182 ste-
aric acid® 395%% F71&¢S BolI qkic
acide 12.0%% Z4&8 Ro MUFA/SFA
T 1012 2ol oA AP A,
9] A Q1 AFo] & oF ANt stearic acidS] Y]
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Table 3. Effects of storage period and rechilling process after thawing on fatty acid contents in

neutral lipid of beef loin during storage at -20C (%)
Storage period(months)
6 12 18
Fatty acid 0

FB" RB? FB RB FB RB
14:0 31+052* 28+141° 26+051*° 25+034° 21+052®° 23+102° 15+027°
14:1 1.0+024° 08+013* 09+018° 114025 11+025° 08+0.15° 06008°
16:0 265+371° 29.3+457° 30.1+375° 29.9+453* 31.6+511° 304+456° 338+451°

16:1 38+082° 07+013° 03+011° -9 - - -
18:0 1584257 202+351° 21.1+3.14° 227+206° 256+188* 247+372° 268+3.26°
18:1 451+456* 433+378° 41.7+511° 41.0+357° 358+3.55™ 389+4.18" 335+377°
18:2 24+175 19+125 23+163 25+148 34+142 27+146 33+154
18:3 154028° 07+017° 07+012° 03+011° 04+009° 02+003° 05+009°

20:2 08+045*° 03+008° 03+005° - - - -
SFA®Y  4544506° 523+458" 538+557° 551+671° 593+4.73° 57.4+615° 62.1+801°
MUFA?  499+471* 448+765° 429+584° 421+4.03° 369+452° 397+571° 341+315°
PUFA® 474058 29+049° 33+058* 28+012° 38+056° 29+047° 3.8+056°
MUFA/SFA 110+043* 086+0.15* 0.80+0.21* 076+0.09° 0.62+0.17° 0.69+0.08™ 055+0.15°

'"%Same as in Table 1.
'Not detected.

a,b.c)
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Mean+SD with different superscript in same row differ significantly(p<0.05).
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A& FA = F8 A2 palmitic, stearic,
oleic ¥ linoleic acid1 4], E &4kl palm-
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Table 4. Effects of storage period and rechilling process after thawing on fatty acid contents in

phospholipid of beef loin during storage at - 20°C (%)
Storage period (months)
Fatty acid 0 1) i o & 18
FB RB FB RB FB RB
14:0 36052  28+019% 24*150° 25+075° 23+035°  40+105° 45+076°
14:1 60+£073° 814095 65+081° 88+127° 544098  70+171° 53+115°
16:0 218+281° 217+206° 191+360° 256%451° 288+271° 2474560 2924465
16:1 07+015°  19+011° 17+102° 26+065 23+051° 27+067° 19+021°
18:0 794088 1034218 112+278% 159+251° 1834258 193+251° 2324578
18:1 399+371*  298+451° 288+357° 279+561° 229+377° 238+275° 15.0+141°
18:2 91+113° 824095 15542760  48+125° 81+176°  49+106° 11.5+256%
18:3 414072 18+027° 174015  09+027° 05+014  13+018° 12+018™
20:2 05015  02+009° 04008  03+012° 03+027° 012005° 03+003"
D4 4ga078° 682075 69+095 764095 72+15F 7717 T5+L06
22:0 162012  24+06F 18+024° 3140468 294036 354036  34=075
SFAY  349+814" 372+318" 345+457° 4714756 523+655° 515+611° 603+576°
MUFAY  466+651° 398+278° 37.04573° 393+451° 306+416° 335+458° 2224363
PUFAY  185+211" 170+256® 245+351° 136+368° 161+277° 140+211° 205+375
MUFA/SFA 134+065 107+008° 107+022° 083+015% 059+016° 065+016° 037+017
1~5)

Same as in Table 1.
ab,c)

Mean+SD with different superscript in same row differ significantly(p<0.05).
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Table 5. Effects of storage period and rechilling process after thawing on TBA value and aroma
of beef loin during storage at -20°C

Storage period (months)

6 12 18
Item 0
FB" RB? FB RB FB RB
TBAY  015+008% 037+002° 059+007° 053+014° 071+039° 064+008° 087+015"
RMASY  458+114* 423+075° 408+0.65° 391+157° 3.83+146™ 372+155 361+116°
CMAS” 4674095 4.04+061° 421+072° 387+178° 379+170° 3.85+098° 3.68+1.09°

1.2)

Same as in Table 1. ¥ Thiobarbituric acid value (mgMA/kg meat).

“Raw meat aroma score. *’Cooked meat aroma score,
Sensory score were assessed on 5 point hedonic scale where 1=ex{remely bad, S=extremely good.
abedMean+SD with different superscript in same row differ significantly (p<0.05).
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