= A8 E BRI X 39(5): 275-286, 2024
J orean Soc, Food Cult, 39(5): 275-286, 2024
=2 A ARSIl ols.
Copyright © The Korean Society of Food Culture

ISSN 1225-7060(Print)
ISSN 2288-7148(Online)
https://doi.org/10.7318/KJFC/2024.39.5.275

CrossMark

click for updates

Microbiological Changes in Various Cuts of Hanwoo Beef during Storage
under Different Temperature and Packaging Conditions
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Abstract

We investigated the variations in the total bacterial counts (TBC) and coliform counts in a variety of Korean Hanwoo beef
cuts (strip loin, rump, flank, shank, chuck and loin) stored at different temperatures after wrapping or vacuum packaging.
TBC and coliform counts in all the cuts increased with an increase in the storage period. The initial microbial at baseline was
higher in the chuck cut (2.0 log CFU/cm?) than in the other cuts (1.1~1.3 log CFU/cm?). Compared to wrapping, vacuum
packaging effectively delayed spoilage. TBC exceeded 6 log CFU/cm? at 2 and 4°C in 21 and 11 days for wrapped meats
and in 50 and 32 days for vacuum-packaged meats, respectively. Regardless of the initial microbial count, the TBC of
wrapped meats stored at 10 and 15°C exceeded 6 log CFU/em? in 4 and 3 days respectively, whereas that of the vacuum-
packaged meats exceeded this level at these temperatures 6 and 5 days, respectively. Chuck cuts, with relatively high initial
microbial levels, reached the spoilage point more quickly than other cuts under the same conditions. To sum up, vacuum
packaging followed by storage and distribution at 2°C is the most effective approach for extending shelf life and maintaining

quality.
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2 20124 9.7 kol Al 2023»# 132 kg=
W24 S7FFAIL(OECD/FAO 2023), 44 A7<] &gl
o] 50l STt wt WSS *41% = Jos o
HA AtHKim & Yoo 1997). =3+ 237 79 Al 51
H, 3 o8 AR, Hale 55 3 aEske sl
YERSTHKim et al. 2014; Shin 2020). = =W 2]&9)
et 55718k FAA (sell-by date)’} 2023 1Y€ 1LFE
2:H]7]8H(use by date)S = W7 =] ATH(Minisity of food and
drug safety 2024). ool we} 7|& f571gkl vls] A% 7]
Zko] oA 7] whitol] AlFS] FH YIS A= Q90
g Mg o] Fa it

AH)7)8 A Al e o8 AR F 7P wA 4
A =2 RS VFoR {573 AAsE A

=

(TBC), W&t (Escherichia coli), 2542 (Salmonella)2} 7+
L vAEH 2%} pH, 34 ¥g7]1& & (Volatile Basic
Nitrogen), triphenyltetrazolium chloride®} 72 3}8Hd A%
7} th(Lee et al. 2018). B2 AollA] 3484 2 3%7} v
AEZ Az vls) Fal Al A Eete ZeR ¥
7FE 1O M (Moon et al. 2013; Kim et al. 2024), 3}&H4
A Fe] AR -2 A E0] §87Fse oA 2
A EtH(Ercolini et al. 2011). A& 2010 5t 2]&F F43}
el gtk thse] 122 27 F ARHEA S/ HWE 2l
sl A8 918 A7 EetAl R = AR TH(Ellis
& Goodacre 2001; Ercolini et al. 2011;
al. 2012; Panagou et al. 2014; Xu et al. 2022), "] &
3} A2 ofdd] ol g AtellA] g Aolsle T4
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WAaEe 3714 T AR, 28, 24 34
o] Yl IRt E AolHH, FEOAE WFAIA 35°CA

48717F ool 7k=9} RS A Sk (Nornberg et al. 2010).
AEH o7 WAL Citrobactor, Enterobactor, Klebsiella,
Escherichia®] #7119 402 FHETAL AAXA TH(Bergey
1939), 25 207 o] ’de] wEEol &o] thddwoR &
FHE 2984 5L /Ko BAEtH(Masiello et al.
2016). it AS5(EF4, 2527 9 A4, A
o] 98 AFE= AREEIL YA BATH A 5 AE,
FAE S 9 AXRA B A7 243 g
AAFAA tgtte] EA] AR E FHA AEEA 9
et o 2 wlg- Fa3ltt.

250 A 717k A B 250wt JA] get
2 4 gtk 2193 Y(PVC: Polyvinyl Chloride) 2E-<
ARE-EF 5291 E % (wrap packaging)S Amf THA] ol A
A8 S5 24 Il FejolH(McMillin & Belcher
2012), A&E%(vacuum packaging) WS 2] S E 432
ZollM S7/e] FEH F57Ihe BAel] S8l e 2
e 2 7Pg 2ol AR-H 3 tH(Chen & Brody 2012).
FNFx2Age 5718719 S22 Aot AAksE A AAA A
S otk 43 A UAthKo & Yang 2008). 715 4]
A7) AR #E A giEE 9l F9E o8-St ¥
7FE A tH(Kim et al. 2019; Cho et al. 2020; Kim et al.
2024). v A9 el mEt 7] mAdEe] & B
BT o] 2] wiol| nAES] F2] S Ao
7F 9L 4 AthJin et al. 2002). 21 FHE A, TS,
2 E7HR] BE B fF 2% Ve —2--10°C, 94
AY] 2= 15°C ol3t= A8k A tH(Minisity of Food
and Drug Safety 2024). W&hr 2 AjoH = F =
YA - ol FHAFE, Ax, A, AHL B4, 54)
£ 577k geFet £5(-20, 2, 4, 10, 15°C)ll AdslaA,
A7 71730l whet dRbMltel it rE S5t A
2H7)e AR B AE Qg ZIRAEE Algstaat

fo

155 AAl g5 Fulste] AR
3l =5 5 24A17F ol A& (Strip loin), A
Z(Rump), ¥A|(Flank), A}el(Shank), E4!(Chuck), 54
(Loinyg &Y &R 7FadolA 3 AYste] IF2g &
0+£1°C Hele] W &S o]-&3ate] 2417 Yol A=
2RI

2. IRk
9 o/l 9= 22t 1.5 eme] 1, 100 g+l g0 2 A

T g

T ARSI 7t A8 S Y HFEgS
20, 2, 4, 10, 15°C2 AFLEE A3 YA B
SPAX AlEE ARSI olul] ] Hgoll= Eeof
g3 & EYO|[PE foam, 221x162x27 (mm)]ol] EojA] 2]
Fx48 Adx Zlod@l 3 [LLD-PE wrap, 300x600
(mm)]o.& 7|24 95, WFEA] Adde 1F
[NY/LDPE/LLDPE, 8132}, Korea, 200x280 (mm)}S AH&
st 7P-8X1F 27| ((FEAOH, Korea)® 371E | A3}
o IFo= AATE P A A 24, M=
o] 739 Al 849 5 A F mAETE SIS

3. eI

Uikl 2]3%3% (Ministry of Food and Drug Safety
2024)2] swab methods ©]-8-311T}. 218-2] el 10 cm?]
templateE ™22 B 295 3MTM Quick swab)yS ©]-83}

I FAIE ther 9mL §39] ATl &4 &
Ao 2 S5k o] % F|AM 9] | mLE Aerobic Count
Plate Petrifilm™ (3M Health Care, USA)oll HE3sle] 35°C
incubatoroll X} 48417k F<t wij g3t & et E Al

4. CHEA=

WAt E S5 fs FHE 34 1mLs
Coliform Count Plate Petrifilm™ (3M Health Care, USA)
ol HEsld 35°C incubatoroll X 1 e F WxAold
A 71327F dAE JRAE Al

5. EAIX2]
RE Ay =24 3 vk sty Haad 2EAE
AXRSIAIL, 2} 7F Zpole] BAIF #2142 SPSS Statistics

Package for the social Science, Ver. 26 for Window)&
°]-8-3191.21, ANOVA #2247 Duncan®] o 9] 77
(multiple range testys AR&-ste] A% 7|7, 2, F-9]
¥ 2] AR FEe) A el A3 Aol E A,

m. Az gl n2f

EAE AAE, A, FA, A, , >
(=20, 2, 4, 10, 15°C) A 717k M2 FAHFF
(TBC)2] W3h= <Table 1>0] YJERAATH

kg A H9 2 A LA Ag7)7ke] Frks
T2 Z71810.0H (p<0.05), Z7|MBE £ 2420 log
CFU/em?)& A9)&t3, 1.1-1.3 log CFU/em? FF&=0]3Ath.

Mansur et al. 2019y == & E=A|9] 7] nAEFFS
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2-4 log CFU/cm? M5O 2 B v&le] B A8 At} thh
=& £ eSO Y, Kim et al. (2018) &7 5
7] MIE 52 3.0 log CFU/cm® P]THO 2 1 73}
Ao} Hs=ek S Ve ol =54 3 ¥
2] szl mE Zold F Uth AFelle el
o] EAO] MAE 29 EF AN =A% 23
o o] wa o] Uojdth(Djordjevié et al. 2019).
9 vAETOA B4 R 2= A A% 717

T2 B9} vl =& 578 Yeled ol =

=2 AETAAA 71 FHUE AoE et 54
o] £ %7] AESFE Jin et al. (2002914 % B
on, olejgh A= ek 54 % =5 ¥ w3l
of Bt} &, HAl9 & X 8 FF g€ &£
HAo] ol Byt Bl HF Fol| =] A o R
g B34S AlFslal, 9 = 2802 <) Fxte] &
T & =&5e o] B7] WiEo]th(De Filippis et al.
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<Table 5> Spoilage points (6 log CFU/cm?) of wrap and vacuum-packed cuts of beef cuts stored at the various temperatures

Shelf-life in wrap packaging Shelf-life in vacuum packaging
Tem. (°C) Cuts
TBC Coliform TBC Coliform
Strip loin NR NR NR NR
Rump NR NR NR NR
20 Flank NR NR NR NR
Shank NR NR NR NR
Chuck NR NR NR NR
Loin NR NR NR NR
Strip loin 22 days 22 days 51 days 80 days
Rump 21 days 24 days 50 days 80 days
) Flank 21 days 24 days 51 days 75 days
Shank 21 days 24 days 52 days 71 days
Chuck 13 days 21 days 38 days 63 days
Loin 21 days 24 days 46 days 75 days
Strip loin 12 days 21 days 31 days 56 days
Rump 12 days 22 days 35 days 53 days
4 Flank 12 days 21 days 32 days 53 days
Shank 11 days 14 days 33 days 51 days
Chuck 7 days 11 days 28 days 45 days
Loin 11 days 12 days 33 days 36 days
Strip loin 5 days 6 days 6 days 16 days
Rump 10 days 6 days 6 days 16 days
. Flank 5 days 6 days 6 days 15 days
Shank 4 days 6 days 6 days 12 days
Chuck 4 days 6 days 6 days 11 days
Loin 5 days 6 days 6 days 11 days
Strip loin 2 days 5 days 5 days 6 days
Rump 3 days 5 days 5 days 6 days
s Flank 2 days 4 days 5 days 5 days
Shank 2 days 4 days 5 days 5 days
Chuck 3 days 5 days 5 days 5 days
Loin 3 days 5 days 5 days 5 days
NR, not reached
°l 6 log CFU/ge ZHFo=H & A7 Jexd 2 V. QeF gl A=
(322} 20 o1 WA =Pt olH e Avhs 4
log CFU/g o14¢] £ 7] MlgEe] ¥= M 202 B apiie 923 9 13T 350 gkt 9]
ARE ABHOR AR B4 SEE TP W & @, AR, 9, A, B4, SE TR 2520, 2,
wol ek £ JFL Uk, AFEF F 200 A f 4, 10, 1S00] BRSEA FAFrG e wake
50 BB 2] §5/18 9% % FL A0 Y B 2ASICE 20AE FES 24 R4 20 log CFU/
# 7Li 4%%1:} E}U& Z7] MBS A e o’ FELE TR B9(1.1-1.3 log CFUem?)el] Wl &7

59 F 7P wE2A Ful Ao
6}0171 “H-v‘oﬂ(p<0 05) ul*gaoﬂ o]t AH]7|%H
1o} vlwste] A4 717+ Al A or &

/g% }\]a

Uebon, BE F-elolA A7 7|7ko] AojdasE UvkA
<(TBC: Total Bacteria Count) & th*&++4(Coliform)
7t S7Velieh. 2w vl v JFEge FIE a9
Ao AAAAT. At 6 log CFUm’E 275}
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