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SAE S E7HE B (Metzgerei 5%, Butcher's Shop V=)ol 4 g3t
HAESE NS 95te] A5 oA EZ 3357 284 AAE2 100 o=

o)
o] ofelAd mlul, 7|$2dste] mE wAlAE, AlEFEe] GHERER A
=S
Ll

TR EZ ) ol HAYER H7MeE £ PSN(TO, Potassium sorbate and
Sodium Nitrite)'¥} ‘A&FA FE=E5S d7Fst 83X GSE(TI1, Grapefruit
Seed Extract)” R ‘Fra®F 53 F5E H7F CSME(T2, Citrus spp. Mixing
Extract) ¥ ‘AR =FE&
and Glycyrrhiza glabra Mixing Extract) & WHE & 317] &
AL pH 59 duhtA’ ) ‘Ef 244 (Food tar color) - o}
- FA 7= (Sorbic acid) &9 AFAG B4 AAG A BE AFo
AEEH g4 Adst oy, 2RI 25 HE AREA] AENRIGO] I

o

8
Moz Aol B & JLo= ol hF Folvt BaFL FaAstart

A7t CGME(TS, Cinnamomum cassia Blume

W

of thsk ‘Aw-

Al A= gk BEAE A Pe ko] 46T 72 oA BE
3t 0, 7, 14, 1992} AW A %= ( Thiobarbituric acid reactive substances,
TBARS) 9} vz W o) .= (Volatile Basic Nitrogen, VBN)S &4 33 o,
19992 TBA®] malonaldehyde®< Z+7F 0.37£0.09ns, 0.38+0.06,
0.45+0.01, 0.33%£0.05 o] o 19Ux} VBNO| 3utd A7 e A A 7}
7} 48.56%1.29b, 58.27+2.96a, 58.72+2.82a, 51.55+2.96b ©] AT}

Antimicrobial ActivityA 3 23} A H7He H7k- TO(PSN) '3} A A= 7}
2 A7+ T1(GSE), T2(CSME), T3(CGME)'®] <ol Bacillus cereus,



Escherichia colis 274 AEsle] 256Cx7 0, 3, 6, 94=} HstE 5451 T
B. cereus®) 2.0x10° cfu/g EF7F9 A HAES 94} vAYE Ao

Zv7y 8.89%, A67.09%, A18.87%, 16.67%°19 o™, )& (Coliform
group) ] 6.6X10° cfu/g TFTF9 TH AEF 99zt nAE Aojse
Z}7} A91.48%, A95.20%, A99.90%, A99.74% 0. & Ztzte]l HA H7bEo
gt grdgdst 58S e g

AR, b A EA] AAHIIES 5 oFEH o7 HAXNAE ] A4 oA
a7t oo, 1 A aIe et AEF, geEFy, AFe e,
AF, Ay, Tx, XP%%’:XM zyzyol 7128 At Ag-(bactericidal) ol ¢

Aolgt7| Btl= G+ A-&(bacteriostatic)ol] 23k Aoz Alg T},

=4, r=EF B335 (Citrus Spp. Mixing Extract) H7R-S 45C 7%
o EwALES U] Al ZA AlFE o] 20.340.11% 5315 2
Escherichia coli (ktct1039) 6.6x10°CFU/g AZEA A= 25T 9 x}¢] Ao

TH A99.90% 2 AEWAEEF T BT 1008)] oo €53 o= LR,
G AS FAHA oY S or 43 AT H o e = F7HA ]
%ol Baskg o, Bacillus cereus(ktet 1012) 2.0x10°CFU/g HEA &l
M= 25C 9U k9] Ao s S A18.87% 02 AZRIAES T BT} oF 1.14]
5 Ao et 553 £E Ao s ek

ANA A Z £33 5 (Cinnamomum and Glycyrrhiza Mixing Extract) %
TRt 45C 7HELRdA AERIALESHE  thH] Alg A Ao
6.94£0.08% 5381501, Escherichia coli(ktct1039) 6.6<10°CFU/g & Z A

ol e 25T 9U =] xﬂﬂ 92 A99.74% 2 FAREEH I B} 46w
A3t Aow Yey, 7% 2o FEA o Bk Alo]sH ol o]
A= F7} AZo] Beate 0w Bacillus cereus(ktet 1012) 2.0x10°CFU/g
AEA A A= 25T 9 }Oﬂ AERIAEERMT O H]ste] ¢F 53% = B. cereus
Y A Holxl Ao R eyt
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A, AHE-F A 55 (Grapefruit Seed Extract) ¥7R*2 45C 7525 Alg
e AERAEZT Wk Al 2 gAls o] 4.6+0.06% Hol oL
Escherichia coli (ktct1039) 6.6X10°CFU/g AZEA| A= 25C 92 =19 A
o] 5 & AI5.20% 0% FAHREZHI/IT Bt 1.9v) 538 Ao eyt
o™ Bacillus cereus(ktct 1012) 2.0x10°CFU/g AEA S| A= 25T 9 =}9]
AoleH 2 A67.09% 0.2 2ZNAEEET Bt of 199 -3 Ao = v
pras

o3t A¥E Tt & uf YA =S Aok AFEVTE S
NM= AEF HIFEE H7FH(CSME, Citrus spp. Mixing Extract)’ 3}
AP x=FE55E HI7FH(CGME,  Cinnamomum  cassia  Blume  and
Glycyrrhiza glabra Mixing Extract)’= 7}t A& 7F ‘A BE8 9} opd4t
UEF 7 (PSN, Potassium sorbate and Sodium Nitrite) ¥} ‘A}g-FA} 3=
=55 M7+ (GSE, Grapefruit Seed Extract) Bt} $-738AY 553 Ao=
Uebgh ot e R 59555 7 (CSME)' 9] VBN X =} Ajv) 7t
2FEE M7 (CGME, Cinnamomum cassia Blume and Glycyrrhiza

glabra Mixing Extract) ¢ #%5 HS "3 Aoz velyt]

53] &5 AE4F e 2 SAE SRl A e A 2 e
AESHA Be] S ko] wbeA] Hadk 27 vl Aol & ¢ e A
58 9 g2/ sh(Antimicrobial Activity) “s=o] ul-- -F3HAl LER BTk
oledt &g THI tE YA v 29s WAL F U=

2
A
1
s
rO
2L
=2
i
X

hurdle technology=S WPttt -3k A F A

71ojd Aeow FEu

[5=2.0]] il (Korean Jerky), =417} (Metzgerei), Antimicrobial Activity,

Grapefruit, Citrus, Cinnamomum, Bacillus cereus, Escherichia coll.
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acid, cysteine and a protein—based model system. J. Sci. Food Agri, 29: 815—821.
203) o] ZE(2004) “SFAIF H7ME = oAU EF HAAT, WinL, 29: 28—48.
204) AAPFE, o]}, ZHE(2012) “ol A Az eln] : AuFALel HFA", FAHA
=38k} Ad) 1(2): 55—61.
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$

3 FAAEe] A%A9 o] ZahEolor & A0R K

i B 2013 | 2012 [ 2011 | 2010 | 2009
Abr Al g}t A g 90 i 7.2% 13 9 24 27 17
Salmonella spp. | &A= | 3,056 1 9.8% 690 147 | 1,065 677 477
FAXESTE A ¢ 511 4.1% 5 5 10 19 12
Staphylococcus .
aureus SiAl= | 1,657 1 5.3% 63 35| 323| 372| 864
danEEed 4 4 551 4.4% 5 11 9 18 12
Vibrio )
parahaemolyticus | AT 697 | 2.2% 40 | 195| 133| 223| 106
a2 a4 & 34 2.7% 8 6 6 14 -
el -2 '

L EEEEEUE A 63 5.0% 33 13 7 5 5

1 oz~

L3 ) e siAl= | 1,8351 59% | 516| 297 | 324| 171 | 527
EEENCEIS A 5 - - - - - - -
HEgw o
C. botulinum A - - - - - - -
70 2 uFE] o
?]Eq—. A 5 49 3.9% 6 8 13 15 7
Al
C. jejuni siAl= | 1,984 6.3% | 213| 639| 329| 380 | 405
B 3Tt A 5 159 | 12.7% 31 31 32 28 37
Pathogenic :

E coli x4 | 8,639 | 27.6% | 1,089 | 1,844 | 2,109 | 1,926 | 1,671
A 21 0.2% - - 2 - —

7€} Mt .

TEF At A= 20 0.1% - - 20 - -

up | -sHpole] A 187 i 15.0% 43 50 31 31 32

o] . Norovirus x4 | 7.357 i 23.5% | 1,606 | 1,665 | 1,524 | 1,994 | 568

& A 5 71 0.6% 1 1 3 2 -
7 Hfo| & A~ -

o~ ZTEF Mol A= 531 0.2% 2 22 21 8 -
L A 11 0.1% - - - 1 -

SFE- A
et SR 30 0.0% - - - 3 -

7] - A 200 1.6% 1 3 4 6 6

g e =B 215 ¢ 0.7% 16 13 27 331 126
. A 531 | 42.5% 89| 129 108] 105] 100
= x4 | 5100 16.3% | 593 | 1,090 | 1,132 | 1,030 | 1,255

g o A | 1,249 100% | 235 266| 249 271 228
siAl= | 31,338 1 100% | 4,958 | 6,058 | 7,105 | 7,218 | 5,999
F) 4 0 AFEoeRErdA, AFE BAA2Y (http://www.mfds.go.kr/e —stat/index.do)
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Noroyirus - -B] Noroyirus -
J|Et HZ- JELAZ | -
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Ag=5e gL 9 AZ=4H H =L II 1.984
Campylobacter jejuni Campylobacter jejuni #
SEAEAL HEs SEAEMOE EETE |
Clostridium botulinum Clostridium botulinum
S2AERC2 HoH A S2A500S HogH A 1835
Clostridium perfringens 63 Closfridium perfringens !
HIA A 4YQr HIAIA QA
Bacillus cereus Bacillus cereus
YH=z| 92 Y=z 9
Vibrio parahaemolylicus Vibrio parahaemolyticus
RATEHTH L b m
Staphylococcus aureus Staphylococcus aureus (b5
dodelR ERERE '
Salmonella spp. - 90 Salmonella spp. |l)5E
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(Staphylococcus aureus)” 2 A1 571g-FolA Fosofst ‘G2 AER TR ¥
A 2=(Clostridium perfringens) & F-2lallof & AT/ 02 MAS o, 53]
FAHE SA 2 o o oA oA A A
Pathogenic E. coli®} Bacillus cereus®l tgt J52421 g=t&dslof tfgt A&
skaLzt g
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(=2 1 AAl 5 o))<= WA SafstaL, A9, <
sto] M7kl 2013 714 A= vpA el 8

3l H=E Pickle2®7} 3~5CAHE A st}

A< =
A, aF o R B4
A =
-

skt /WE H7F

AAHbRe] e AAAT] FRBYT A A ool
AAEAT} Q= £EY AABE FES

0.16% and Sodium Nitrite 0.01%% %7} &31em, AF+ T1(GSE)S
Grapefruit Seed Extract(DF—100, AA}) 0.4%, T2(CSME)9l = Citrus Spp.
Mixing Extract(T10 Plus, KA}F) 1.0%, T3(CGME) &= Cinnamomum cassia
Blume and Glycyrrhiza glabra Mixing Extract(MCE—F, BAHE 0.5%& #
7}t AT,

B Ao A o] &3t AlF G T1(GSE)-S Grapefruit Seed Extract(DF—100,
AAD), T2(CSME)ell= Citrus Spp. Mixing Extract(T10 Plus, KAP), T3(CGME)®ll =
Cinnamomum cassia Blume and Glycyrrhiza glabra Mixing Extract
(MCE-F, BAb)ol et zt2be] dAdxd7t= ol & st 71250 digt
Addgdtel olstd A4 A4 HAW7ES sk =4 or Hddrded]
Al mart olglen, 1 qAl el Wik AP = AE R

o
215) 216) 217)’ @-g%ﬂﬁ]ZIS) 219) 220) 221)’ /_\j_ﬁ_ﬂ- 7]—7]:9_222) 223) 224)’ jl]»jH

214) A4, A&, AATF, ol &A, £95(2000) “FAEFF SR ol =7} XH HrketE g
Foll v A= G, kA FAGRFEETS A, 7(2) 211-217.

215) o]Ad, o] A<(2011) “Limonene?] M EZA 3} &Malassezia A", = 0| P& A3
8}3] %], 39(4): 387—389.

216) o]g<=, AwH], 2Fd, WS o] 3H(2013) “AlF AEAY 59 o|stez 54
2 3rkst &7, g2 eks] A, 45(3): 293-298.

217) R. VonTayson, et. al.,(2012) Inhibition of Listeria monocytogenes and Clostridium
botulinum by Plant Extracts, University of Wisconsin—Madison Food Research
Institute. WE120412 Final Report — Phase 1, Trial 1.

218) A1AE, v, AHA, o)A, A4, 4HE(2010) “FalAt 2 A1 ¢ FEE
A, b A E 2] et s] #], 26(1): 79—-87.

219) olxd, AAF, o)A, T, Y, B (2013) 72
3, A E AR A S A, 28(4): 342-348.

220) Hzel, AL, A2, 1WA, 245, oA, 2], vred A, wds, A7) E,

A a(2010) “FE=WH e g A9 72 Flavonoid®] F+Ea& 3 34ks}t g o
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£225) 226) 227) 228) AR29) 230) 231), 7152232) 233) 234) RJEEXR35) 236) 237) 9]
A7 dRew Fgtste HW 7 HA HUMEY )Fe A EE
(bactericidal)oll 2]t A olg}7] Bthi= A 28 (bacteriostatic)238) 239)of o] gk
Ao g2 AL E

A %kﬂm, fzué%é_, LA, A%, A4 (2010) A 2
AT 9] kst &7, gk Al E o et A, 39(1): 1-7.
<, LA, ol=g], Bhpdd, Ur F(2013) “sh9, AR/, G
FEwe st Bt mA REAREEE, 28(3): 45-51.
223) A49(2011) “FURL o] gHE A% F90E F2 B Gars) B4, a4 EY Yol
2], 40(8): 1063—1072.

224) e, @ (2002) I 7L EEdlE] AEve 2 A &80, S AE9 S

v}sls] 37(3): 67—72.

225) &1z, Ao], AAE, F(2005) “Antioxidant Activity of Vegetables or Fruits
Extract in Mice”, 2¥&+3] %], 49(3): 249—254.

226) ol&, 21F15(2012) “HEHEFEES] FAitstdd 9 HEHEEHTES =59
WA G olsteh A g B m A E e s ?‘f&%é*v‘“ﬂﬂﬂ, 32(4): 497-503.

227) Dong Gyun Lim, et. al.,(2012) “Effect of natural antioxidant extracted from Citrus
junos seib. or Prunus mume. on the quality traits of sun—dried Hanwoo beef jerky”,
CNU Journal of Agricultural Science. 39(2): 243—253.

228) A (2013) “dEAg] 24 & B7|(Strawberry)9] @Atsl &g 2 FAESAS).
71/\11:]]6}"1 HM.@L_AL.:H

229) BZ17 (1999) “Flel A FEH T ikt 4 aAol AAREA G2 % o] 59
Atk AFATH AFUL ok A

230) AL, Ul ol E7, AEA(1998) A FE T A} FEAMC|N, SR EA
QP4 ks« 13(4): 337343,

231) Sung Jin Park, et. al.,(2012) “Comparison of Antioxidant and Antimicrobial Activities
of Supercritical Fluid Extracts and Marc Extracts from Cinnamomum verum’,
Journal of Life Science, 22(3): 373~379

232) A4713(2006) “Hx FE29 oFelA 54 2 47, d=-7318H3]A], 23(3): 215—222.

233) Ak, BRRHY(2007) ot AR EFFE] St % FAsksT. =iz e
23(6): 793—799.

234) QAL WIAE, e}, MEH(2018) “QAAE 2R 2EEe] P 24 v
H“ﬁxﬂiﬁu a5 A7, S AE-AYEEEs] A, 41(3): 358—366.

235) Brl, AW (2006) “Abg TAF FEE] A7, S E 9 4ehs], 19(4): 526—531.

236) A2, 9y, wra, o]Al%(2011) “AsEAFEE2] Staphylococcus aureus<f
Eschenchia colidl djgt +ta =, 61%71517]546@ 2], 16(1): 27-32.

237) A3, I, 1AEE(2012) “ZAINA 52FFE D AFTAFEFE HUH
=59 “7‘101] "X E= Gy, Ak A EE s X, 16(3): 219—225.

238) o]A3(2008) ™JFAAst | Eﬂlﬂlﬁ‘ﬂ%ﬂr p.20, 189

239) 71438H(2004) TAFUAESH | ML, FIHEEAL p.82.
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<3t 17> Formula for preparation of beef jerky with various natural

additive addition.

EE) T0 T1 T2 T3

F9F  ovE | FY9F 0 dE | BYE 0 oHE | BY9 L vE

487 @ @ | ® @ | @  (® | @ | (@
$- AL (A | 23,000 0 75.0% | 23,000 76.4% | 23,000  76.0% | 23,000 | 76.3%
I/W 3,614 | 11.8% | 3,614  12.0% | 3,614  11.9% | 3,614 12.0%

2 7 338 1.2% | 568 1.9% 568 | 1.9% 568 1 1.9%
A7 1,380 © 4.5% | 1,725 57% | 1,725 57% | 1,725 5.7%
Vitamin C 16 0.05% 16 0.05% 16 0.05% 16+ 0.05%
ISP 304 1 1.0% | 304 1.0% 304 1 1.0% 304 1 1.0%
S¥Fgm g 161 0.5% 1611 0.5% 161 0.5% 161 0 0.5%
SIA2Y 5011 1.6% | 501 1.7% 5010 1.7% 5010 1.7%
EHE B | 1,265 41% - - - - - -
HIEFR 20 | 0.06% - - - - - -
22NN E 48 1 0.16% - - - - - -
DB-100 - - 120 | 0.4% - - - -
T10PLUS - - - - 302 1.0% - -
MCE-F - - - - - - 150 0.5%
e BT - - 541 0.2% 54 1 0.2% 541 0.2%
G B - - 36 0.1% 36 0.1% 36 0.1%

7 30,675 100% | 30,100 . 100% | 30,283 = 100% | 30,131 i 100%

TO(PSN, Potassium sorbate and Sodium Nitrite), T1(GSE,

Grapefruit Seed

Extract),

T2(CSME, Citrus spp. Mixing Extract), T3(CGME, Cinnamomum cassia Blume and

Glycyrrhiza glabra Mixing Extract)
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o]
ZERAVGES 5)7F d7hE o

Q= Uk 4

A7HEo] H7bE 7S] Al AAE SHE 95k
7Fe v (T, T2, T3) 7Pk EREs(FAEEE0)
= |32t Sare] wiEml(To) 971e] 5%7}
Z % A7H Target Cost) Al =¥ =d3te] T1, T2, T3 ZHzhe] 7=
o] 3.66%, 4.29%, 2.19%%5 Z3sHA| FE=F it ol wI s H
<3 18>3} Zth

<3t 18> Optimum Mix Design of beef jerky with various natural additive

addition.

T & TO ==+ | TLNET | T2 A @+ | T3 N
484 (9/Kg) | (9/Kg) | (I/Kg) | (I/Kg | (¥/Kg)
A5 (UL 13,529 | 10,144.2 | 10,337.9 | 10,275.7 | 10,327.5
I/W 0 - — — —
A 7 226 2.49 4.3 4.2 4.3
A g 726 32.66 41.6 41.4 41.6
Vitamin C 22,000 11.78 12.0 11.9 12.0
ISP 3,000 29.72 30.3 30.1 30.3
Fx g 5,500 28.87 29.4 29.2 29.4
SN 2Y 7,500 122.51 124.8 124.1 124.7
EH =TT 3,500 144.33 - - -

9agHE
(AT ER) 1,900 1.73 - - -
BRI ER 5,500 3.53 - - -
A2 E 5,500 8.54 - - -
DB-100 80,000 - 318.7 - -
T10PLUS 45,000 - - 449.2 -
MCE-F 35,000 - - - 174.6
nps R 5,500 - 9.9 9.8 9.9
upr 5,500 - 6.6 6.6 6.6
7 10,530.3 | 10,915.6 | 10,982.3| 10,760.8
AZ54 487} 40% 26,325.8 | 27,289.1 | 27,455.7 | 26,902.0
AEwTE 487} 97% 27,140.0 | 28,133.1| 28,304.8 | 27,734.1
A7MEsE (Y9/Kg) - 993.0 | 1,164.8 594.0
A E7 (%) 100.00% 3.66% 4.29% 2.19%

TO(PSN, Potassium sorbate and Sodium Nitrite), T1(GSE, Grapefruit Seed Extract),
T2(CSME, Citrus spp. Mixing Extract), T3(CGME, Cinnamomum cassia Blume and
Glycyrrhiza glabra Mixing Extract)
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3.1.3 X9 A=z

B 219l0) ALEE 0] A2E $Iate] Au vhu] 135%0] 0] 2ulEA ¢

| =
A '&& H 31 % iﬂr AX NS a1 b Al=E 7} 1003] o] (5+%) T2
TR 5234 (4~5C) oA 12413 A2s/dS 3 Ao A2 A dF A FUg
o 2 dhEsle] 5 81 Tk ol g WhHel A8 FAY ST HY
AEf] tigk ofH]Z2AK20131d-201413)E240) Fofo] A2 X5 & 7[HHoR AR
A SE7MEAAY] A7 53 21S W] f5d, 544 _2uE
Sar, A7FE 1/28 @3 2 TumblingS AR-8HA] ol =2k o 2 1 8ske o,
A Tl HbESte] FEE 5 UHS 885t dbE Rl SUad A<

Tumbling& Total Time 40+, Working Time 40+, Vaccum 0.6bar ©]Ao|t}, #]-=

S duge) 39 2uhS ZAES] AAS F A A2 AR A dsSS
S aglo do] 8= A Ott] Dry machines (HYUP JIN, Ansan, Korea)
85T A 2A17F A 2|5t o] % WAL (8~10T )0l A 1A vl oF & A3

st WaEAS AbAhsgx ](SR Type200cc, 2FA4%40cc, TPG, KIMPO, Korea)
1EA F)3te] Fx] A1&(NY15/ PE20/ LLDPE45) & 3l91om, 9|4 37 Ful=
Az & 4 9= WA (PET12/4m)7/PET20/LLDPET70(109m) ) & 3}tk

3.2 %E9 BIH 54 24}

H

o HU oo rr

2=7(T0) 2 A7l H7ME F32(T1, T2, T3)d Uit 24
TEIZAHE==47] (Aqua Lab CX—2, Decagon Device Inc., Germany)Z ©]
st AT S 719 R 2RV 225 25C=2 3143k 30 & H4 2

|

4719 o g ROP], el Bxbe) S 30 B B9 WEo

ESZ




3

AL AlRe ¥WS Handy colorimeter(NR—300, Nippon
Denshoku, Tokyo, Japan)S& ©]&3lo] SAsl o, Ze]vg ol A3} 3
CIE L'=+494.48, a'=—0.67, b'=+3.310|t}. t}& 35S WE=(CIE L, lightness),
A M (CIEa", redness) 2 A= (CIED, yellowness)E YERHTH 2 Al5
33] SAet] Hgks el

Saxe) Old BEAs S AFFA FAHE ADWH(2013)21D BA)
Aol o3 wel- g el dlskel STk AETAY ARAFSFA
BEdst BRER AR gt

3.3.2 TA A (o}AAo] &) A

I\

A SR Ba Qs obEAAke] (N0 ) B 1 Aol gt
el

A 3 (T0, T1, T2, T3)o| st ‘:‘j}mﬂ %7@,% A BE FAHE A A
. :

)

= 33 Wt

O
S o} & xlo|
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241) “AoFRd FAA A ¥l AT Tk Al 15 ofd F 3317(2005) 2 F o] o<t
AA, P.263.

242) A *AOk*LOPXdﬂ(zow) 1AM 7V R ARy, AEY R A A
A2013-2443%(2013.12.10), pp.171—173.

243) AFo RS A (2013) FHAMES] THevIE 2 A4, , B, pp.324-325.
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AFoJebEAAL] AF R FAEe] A FEAFE A S5
Al &

15~45CH ] WollA 5C = o"c&;ﬂgi H A&
A

A 7}411 35Tl A 304 %OL gl o

o
T P oaamuu shel.om, ¥H(2008)
228 Akel A fEA Boheh A4 §7+~ Sg5te] B Pad AW
o

ZH(1911~2010) Ht7]°] 1. 8C 15
0.75Col Hl&l 28] o]A} 4533 0 249) 53] A& gqg 1
718 2.4C A4atg=d], o)= A 2 FFo 38, S}
o|t}.250) A A (2009)2251) 2147 7]=-0] 4T A5 A
Rnow, AAA(2008)252)0] wWEw 7] 1T ool 2FT5=

5.27%, 3 A54E 6.18% = Z71s)= o= A9E A3}

%2
ns

244) 21F9]9 % FA2(2013) EAHE9] 7}*711 D AdwEt4;  #iEE, pp.159-161.

245) 2 eFe] ok 2 (2013) N“ g e FE7Ie A4 A 7}01 2}el”, (2013.12
=2 11— 1471000 000032 01) pp.36—42.

246) AAA(2006) HifEE

247) A3, I, 18 E(2012) Ak E

248) ¥HE-38](2008) “FraAd H7bell ot a7l AR Al AA. ol gl WhALER] =

249) oA 3], %‘Xé*d(zols%) ‘715 3te} B§A FEAAR BWABXEH 2060 60—68.

250) AAo}(2009) “HA FofoA] 7]EHM3} S : ASA Al RAEXEZA | 154: 39-50.

251) A4 (2009) 71—?%:@}9} 213Eebd #a]”, Safe food 4(3) 11-18

252) 71734(2008) “=A| 7|33}l whE 21Eobdye] i 37 Wekh vA)”, B AL S A



W
(-}
i
)
1o

714 A - Hukel 1971d 5 2000 74X
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3|3 7}(Risk Assessment) 7]5vbd 2 255 @AYo F &
-3 o] FQgk Abgtolt), i Ao A= Tl A FEE = 4
UAA THEZEY AEA S Folal AEstol A 7HE AR
lsted, ddel Hlste] o] A&HHIIHE 2013 89 A=A
27.7Ce} -t +-24F 37 A B 7] 29C 2 Z3A] A Ay
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3.4.2 AWAH = (TBA 3k, Thiobarbituric acid reactive substances) =73

TBA #& A =E SAste B

Witte 5(1970)264)255) 9] W of whe} th&3} 22 =

mg malonaldehyde/kg (MA ppm) gt 2 37|83t 10 g9 A5 50 mlY
10% trichloroacetic acid®l F7Fet & 50 ml¥ S/ Y3 1&3F
Homogenizer (#5'# %8, AM—7, Nihonseiki Kaisha, Japan)= O]J‘l’é‘ﬂ 4 3T
o] & Whatman No. 1 filter paperg ©|-&3l oJ3star A7dN 5 mlet 5 ml
2—thiobabituric acid(2.88g/L)< &3 ¥ water bath | 4] 10%2} = =olA
743k 3 dojxl gdo] 3= 532nmoll A UV visible spectrophotometer
(e, Optizen 2120UV, Mecasys, Korea)E ©]&3] S35 o,
blanki 5ml D.W.& ©|&3}3t}.

' o N
B
=5
!
>

7
>,
o
9

Sy
—
w
>
=L
rlo

253) 717474 (2001) Fek=o] 719 | p.14.

254) Witte V. C., Krause G. F. and Bailey M. E.(1970) A new extraction method for
determining 2— thiobarbituric acid values of pork. JFood Technology, 8, 326.

255) 34d%1(2010) Ts&EAd AFe] &4, Ae, =48 $2%, pp.85-86.
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3.4.3 @ AA I = (VBN, Volatile basic nitrogen) =73

VBN At B 5 S5A8he BREgaA] il wale 23S
A 7] el & A (volatile basic nitrogen) 2] A& SA = AP o2 Conway V|
A §256)257) o] &alqlth. A8 5goll S/ 156 mLE 7Fske] 12,000
rpmOl| 4] 15%F Homogenizer (33225, AM—7, Nihonseiki Kaisha, Japan)&
olg3sle] H#A% F 50mL = mass upS AT FHNS oA
(Whatman No. 1)=& oJ¥aldtt. e #d NS Conway 7] 520
vl & vp2 31 9] Ae]] oyl 1 mLE ¥Yal WA= 0.01 NH;BOs; 1 mL<}
Conway A|A]2F(0.066% methyred + 0.066% bromocresol green)S 100 pL
7Vste] 4L TS 3 509% KyCOs 1 mLE Ao 2143 F9s19t} F o]
BN v 8718 FEoR ﬂﬂﬁs}o% o] #ol3} 50% KoCOssr
ZF A7 F 37Coll A 2417 viFstaith vl = 0.02NH,S04 2 W4 9]
BAEHS 545t mgh= HERNRIH

Lo
i
o,

o]

.

VBN(mg%)= (b - a) x f x0.02 x14.007/S x100
a, b 1 0.02NH,S0, A% (mL)
d @ 3]Au=
St Al EFA(g)
f:1.0 97}

256) Conway E J.(1950) Micro diffusion Analysis and Volumetric Error. 3“ed. London :
Crosby Lockwood and Son, Ltd.
257) 3%1(2010) FeEAQ AFY FA, , AE, BAEHE £29%, pp.97-98.
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3.4.5 pH

}32 ultra—turrax(ModelNo. T

3]
QU ©

20ml3s} =

= = =
o T T

o =

=

pH SA 2 A5 bg
25, Janken and Kunkel, Germany)

Fod 8,000rpmol| A 1&

S

A48

2] A= pH meter(340, Mettler Toledo GmbH, Switzerland)

}o] 33]

A3

=
=

-
-

3.4.6 Al

ol

el 2 (Aerobic Plate Count)©l]259) 2]

4

N AT
REATia

(2013)

10 g9l 1% peptone 5~

=
ar

Atk Al

3

ol

A (PCA)E

b 12 5

S

g 27

90 mL

sl log

UElY+= colony 5 Al

hop

S

CFU/g & & YERAATE.

Eix

3.4.7 9

&+t (Total coliforms) =74

o8

2t A A

3

0] 260) 2]

10, M=100 o]t}

2, m=

o e n=5, ¢

pp.86—87.
pp.196—201
pp.201—208.
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BE,
BE

Al
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3.5 & A 3}(Antimicrobial Activity) A3

3.5.1 AL AT HF

- -
gitt. A= 1R E (In vivo) ¢}k QIFIEZ(In vitro) A AlelollA EAA]7F R3]
Ay ekarz6l) 9l o, In vitro &4kl 71574 A7l M S E LA S
A atsh g aditsk-§E 8 5 B AR o & dado] qlrkarez) x4

gt o)

b 2 ATl = AESEL] TiES 9T FAkw A7 S3 A
27 va FadAeld Az A5 g #dejel] oM mAdE 5ol
Azl AJERN Z19Rek Adake] dgol ofste] fdE = e AS At
ato, AAAlel de] st Z4F AEIAARALYE RIS Ay Ekal glo
e 7% 2dE mE JFo R g vgEd AS® Hol= E. colit} Bacillus
cereuswroll ek AFHQ AFAHS skt

Al -2 A o (Pathogenic E. col) @ v el 2~ M @l9-22(Bacillus

Az wFste] Zbzte] Sazol Q1A e ® Al

2
a
oy
<
1>
of\
Biy
»
tlo
ki
rlo
=

8
o, 2699 ATEHL Faste] ATYY L SAE L AU

261) A#4(2012.08.13) "L Z v € (www.dailycosmetic.com)

262) ARG (2010) “A7152%F D59 in vitro 7]5A4E7F RHA, AFo oREebd ] AT

263) A]3E O OFEQA A (2013) AR 71Ev]E @ AEFA, BIBE, pp.200—206, 238—240.

264) 21E O FEH A (2007) “AE F upA e 22 B, A E o oFELH A
FalEd e HlslHeld, pp.17-21.

265) AF o FEIAA(2003) AEIFH MAIE A AYy HFTE A (Dot
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3.5.2 AEYY =4

Escherichia coli(ktct 1039)<% Standard Plate Count Agar(Oxoid,
Hampshire, ENGLAND) #j#ell 5§ $ 37Coll 4 24~48A13F vl Fsl At
A ® #59 HES WFo]Z wojo] Tryptone soya broth (Oxoid,
Hampshire, ENGLAND)?¢l| Xﬂxqié}oi 35CoA 24A17F At = AR
2ste] (4,000 < g, 4C, 2%) #& A% 7 0.85% (w/v) FHAATFE
A}8-3Fo] 23] washing 3T} ©] —? E. coli ¥ HE&=7} 5 log CFU/mL
HEE 103 XS o] &ato] 346l

Bacillus cereus(ktct 1012)+= Standard Plate Count Agar(Oxoid,
Hampshire, ENGLAND) ®jx]o]] & % 30Col A 24~48A)7F vfj k3l o}

FA ® FFo HJES wFol2 wojuo] Tryptone soya broth (Oxoid,

Hampshire, ENGLAND)ol| A% E38}e] 35T A 24411 A = A4 22
311 (4,000 g, 4C, 2%) #5 A H 0.85% (w/v) AYALTE A&
3le] 23] washing 3Gt ©] & B. cereus & HEEZ=7F WEF 6 log

CFU/mL H %2 107 3)AdHS o]&slo] 3]st

Als+& Y& TO0(Potassium  sorbate+sodium nitrite) @} Al
T1(Grapefruit Seed Extract, DF—=100, AA}), T2(Citrus L. mixing Extract,
T10 Plus, KA}), T3(Cinnamomum cassia Blume and Glycyrrhiza glabra
mixing Extract, MCE—F, BAP) ol &3 25g8 Z}z; Wb do)| Ao 2wt}
Escherichia coli 7} 5 log CFU/g(2.0x10° CFU/g), Bacillus cereus 7} 6 log
CFU/g( 6.6X10° CFU/g)7t M=% 22} 3 § whAbA]| sho] itds} sl om,
#A5 B AnE Fidel 9@ dAEuslel gol 25CA 09, 39, 69,
9d A3

pp.213—227, 274—276.

_79_



3.5.3 Coliform group, B. cereus & 3438 ZFA}

2 |
E. coli AFENFE 7} gAdA H= ﬂ%%}ﬁ/ﬂ%ﬂﬂ%& zﬂz&é% (E.coli/
Coliform count plate petrifilm, 3M, USA)el| HE3s}o] 35+1 Coﬂ/ﬂ 24 A 7k
g 5 7125 W FE s #5530 B cereus AETA RS A 34
H 0.2ml 2 570¢] MYP Shduix] (MYP Agar, 3L zIH =,
KOREA)o| = HF3te] 30TColA 24~48A17F vl & EEa 88 72t

| = A
254 Qe BEsT. 47 28 W dysgt,

=

O

L2
4329 & (Outward Condition), wHush(Hx, Hardenss), ”{‘J@"o(;‘é%,

Chewiness), WAl(aroma), ZF&"%W(umami), A (color), AA|AQ A3z

(Overall—acceptance) 5ol thale] 54 HE=H(14: v-$- e} 34: HEo|t}
57 uwl§- £thH) S o]8sle] HIFelSl Al AV =575 540l & o= 3
St

3.7 A AHF

Ao tigk FAEAS SPSS 22.0 ¢ GLM (General Linear Model)
2 E3le] B39 1, A £7he] H7he] B Duncanl Ut
AARS B3t fodA HA (P<0.05)S A8
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(

BIAF(TDAAE o142 2ol = YEA gigkon], 5

=
S A7RH(T2) 3 Av-Adx T85FEE A7H(T3)ol v
O

P < 0.05). T29} T3o|A &=

Mr
e
o,
kit
il
v
u
=
2 4
Ruigy

<3t 19> Changes in water activity on of Handy colorimeter values of beef jerky

St Treatments
orage TO T1 T2 T3

aw 0.91+0.01a 0.91£0.01a 0.87+0.02b 0.88+0.01b

Different letter superscripts indicate significant differences, P < 0.05

<3t 20> L, a and b values of beef jerky with various natural additive addition.

Contents Treatments
T0 T1 12 T3

CIE L* 23.99£1.09b  24.49+0.89b  24.55+0.29b  26.22+0.51a
CIE a* 10.69+0.40a  5.38+0.99c 7.87+0.34b 8.59+0.46b
CIE b* 5.36+0.62b 6.77+0.83a 6.66+0.45a 7.15+0.46a

Different letter superscripts indicate significant differences, P < 0.05.

AAHTE H7F 7] 832l MAHS= Handy colorimeter (NR—300,
Nippon Denshoku, Tokyo, Japan)& ©|-&ste] 5431l o Ay <3 20>}
#o] yetsktt T3¢ Lx(Lightness)7} tH& w5l WlaiA froldow £ s
ER e, TO, T1 283l T3 ko= F94 Q1 2Fol= YepbA] skt
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(P < 0.05). Redness (a*) & T07} Freld o= 71 =2 3t YEH oW,
U022 = T3 > T2 > Tl &A1= YERATE T09] yellowness (b*)7} Y&
Sl HlEA FoA oz 7MY W wS YERATHP < 0.05).

12 NETA A BN (FR BN BN BES AT PIFE)

A A= <F 21>9F Zom g2k
et ‘FAak=e] TheTlE B At A (Ao oA AL, A2014-73,

£ HojM = oy =M, &
ok atAol A skt

o
=2,
2
-
—
O
—
)—l
—
\)
—
W
rln
—
=2,
2
(7
i
i
o
o
39

<3t 21> Food tar color, NO, and Sorbic acid values of beef jerky

Type Food tar color NOz (g/kg) Sorbic acid(g/kg)
EHE 0.001 0.126(Sorbic Acid)
TO EH= 0.001 0.133(Sorbic Acid)
EHE 0.001 0.130(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)
T1 B4 0.000 0.001(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)
T2 EHE 0.000 0.001(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)
T3 EHE 0.000 0.001(Sorbic Acid)
EHE 0.000 0.001(Sorbic Acid)

TO(PSN, Potassium sorbate and Sodium Nitrite), T1(GSE, Grapefruit Seed Extract),
T2(CSME, Citrus spp. Mixing Extract), T3(CGME, Cinnamomum cassia Blume and
Glycyrrhiza glabra Mixing Extract)

Aikol ol gt ‘FAtE o) ThevlE % AR’ e A2ALET 2
H7rESAF 25 0.07g/kgelst (70ppme]sto]m)elth. HAH =] 37
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4.3 7FE2AqA 9 F4 EEAE B4
4.3.1 A B4 = (TBA%L, Thiobarbituric acid reactive substances) #2

Aol EAlste EEXZIFAULE A EA Stoll A HA AbstEof
hydroperoxide & ¥A4Fst=o A, ol2A A E A2 HAkstES 2
Fo FAS A= T+ 29loR EX XA 3akste] o] sk TBARS
S AFEY FoH A HAS dA7F o] TBARS &% 2459
AHAEE Hrbek= A7 9ok

o

TBAZE= A A =8 el = A 3oz dubd o §7FaA55 2] Aty

dEE SAsts WHoRAM  Awe Ats, AbsapAeA AAdE=
=<

malondialdehyde (MDA) mg/kg®] 23} 32 <3 22>3 o A HE

T2, T3)E 45 Coﬂ*ﬁ 7%#%% <9 Aﬂﬂ 3 TBA%}% RESA A AA7|7Fo)
Aol wel <27 4>3 o] FUbshE A EFS YERAT 7 a2k e
HorS wf, 747HA = T3w-9] TBAZL= T2 59 HS|A fod oz v
UEFFTHP < 0.05). 3FA R 14, 19Yo A &= el 5972 2}o]=
UERA 2 A TH(NS).

L AToAM s AP A7) A8 TBA#Y 7HE2=71 o
27] wZoll Agaksl QA =S Hlashr]= oy it ol YERE AR EE
S o] Ao ufg} 2@ ksto o]sle] A ¥ malonaldehyde2] A4 %3}
el &7t 2ebx] 7] wE268)o]2} AlR H

268) S.W. JungBaek, et. al.,(1994) “Quality changes of beef jerky during storage”, Korean
J. Anim. Sci, 36: 693—697.
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<3t 22> TBARS values of beef jerky with various natural additive addition.

Treatments
Storage
T0 T1 T2 T3
0 0.26+0.00a 0.29+0.03a 0.27 £0.00a 0.1840.02b
7 0.28 + 0.01a 0.27£0.01a 0.28+0.01a 0.224+0.04b
14 0.28 +0.01ns 0.2940.04 0.27+0.04 0.2440.01
19 0.37+ 0.09ns 0.38+0.06 0.45+0.01 0.33+0.05
rate of increase(%) TO T1 T2 T3
7 8.05% A7.83% 6.54% 21.15%
14 6.711% 1.20% 0.65% 31.73%
19 43.62% 31.93% 67.97% 83.65%
Different letter superscripts indicate significant differences, P < 0.05
Ns, not significant (P >0.05)
05 -
TBA value
2 04
B
o
E‘ -0-TD
T
e =r—72
=]
T:E 0z —5—T13
01 T T T
7 14 19
Day(s)

Different letter superscripts indicate significant differences, P < 0.05

Ns, not significant (P >0.05)

<71%¥ 4> Contour map for TBA values of beef jerky during storage in 45C
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Oe dAqtel mEw, Alxad T SRS e A ek TBAgLO]
Sl vharze9) shglom, Avk Al EE FRste] AN A7 A E w7)e
TBAZES 0.42+0.16%-E 0.924+0.30 0% AEwnic} 2H7t b=

A= oA o] ztolE Kol eFerhalzio) vk, mek 384 F27DE
60C 7154 5 79 3 S7H8S 80.20%°1R oW 7Hd & ke Hel Ae

AEFTAFEE, ZAL, sAFEE oIkl 3l

o}él*&?;‘o} %7}% z=T- Too] A% A& 1943+ &7 } S 43.62% R oM,
AHFFAF FEE AT 31.93%, 425 3555 A7 A (T2)S
67.97%, ANz FE=0] A7 AFA(T3) 83.65%7F 571U e, 19
2 7ke] TBA value2 T02 0.37£0.09 mg/kg, T12 0.384+0.06 mg/kg, T2
0.4540.01 mg/kg, T3 0.3340.05 mg/kgoll =E3FATE A2R A9} o4
Aol H7be diz=T To vt w) A 714 AdAH7HE 25 25 A gitks)
Aolsds 2 s & F AAT o= HAAFE=ES] AT A, HEFE
§272), A9zl ikstazte] 7153 e] 7] Wikl oA
T A7 Aol Fdstslt.

|

)
2

269) A. AsgharGray, et. al.,(1988) “Perspectives on warmed over flavor’. Food Technol,
42: 102—108.

270) AAA(2006) BIEE,

271) A3, e, AEE(2012) HiHEE

272) o], AwH], 2Fd, WS o] 3H(2013) AT AEAY HFd9] o|FteE 54
2L ﬂ“ﬂ g7, b2 183 #], 45(3): 293—-298.
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4.3.2 S AAI = (VBN, Volatile basic nitrogen) #4

e A2 FAER A% oA walEe] AARE elV] A A% T
W7} 2ol whah el - opu| ks AX A A F] AAR el
213E-9] 3JukA 17] A (volatile basic nitrogen, VBN) $HF2 A|E2] AAEE
B7keks 8 AR 2 AREY, 53] ¥hed 5460 A Gk vzt Ko
ofahH 23%e] VBN ko] 10 mg% olte 4148k Aejolal, 30—40 mg%he
Fo 271dA o), *—1%%@(2012)011*1% HE AnSI AS 2gF] Fretol
VBN %2 20 mgh= vkl lom, -9 -9 10ColA A% 137l

FYEER} oFMEFS 7Pk di27H(T0)% A H7=dS 3]
Fol wet 7k AT, T2, T3)E 45CollA 71 A5 2a17] $e
VBN#HE A &%7] thv] Ax} 571 sl o Aabs <F 23>3 2} A%7]71o]
Aol wheba] AR A VBNRES <18 5>9} o] Z718k= A Helom,
T2o] HAHo=2 VBNgte] %2 ZAFS Yeldllth. 1493t A= TOolA
VBN gto] th&t5ol HlsiA Fozos v ks YERRTHP <0.05).

Aol M= = hﬁjl o] A 7, 149, 199 F-°] VBN#ES Hladto]
%ﬂgiﬂ A =S EA4 o, 45°Ce] THEA A AERILE
oz it o] H7Fd x5 TO ) 190—41@ S-S 43.62%9 01,
AFF2 FEZo] H7bE T1S 31.93%, #EHF EFFE520] H7kd T2
67.97%, AANZZFEE] H7ME T3 83.65%7F S7HElem, 1997t
VBN-S  T0o] 48.56+1.29b mg%, TI1& 58.27+£2.96b mg%, T2<
57.52+2.82a mg%, T3< 51.55+2.96 mg%ol| =&ttt Aematal opd Atk
Aol H7ke izt TOH vlwd wf Al 7k A 7HE 27 25 A 3Aaks)

AAsHE 2 s & 5 Al

o
o,
—{o
2

N

273) EAE, 4NN, REE, DA, DR5(2013) “B90) o5, DA 54E FY
AAES drel A A A SHHANFE A, 33(6): 796-805.



<3t 23> VBN of beef jerky with various natural additive addition.

Storage Treatments
TO T1 T2 T3
23.13+0.64¢ 26.391064b 31.59+0.63a 27.524+0.64b
7 27.451+3.66b 28.01%+0.56b 36.23+2.33a 31.56%+0.86b
14 42.02 + 6.16ab 33.24+5.21b 49.491+4.28a 35.30%0.56b
19 48.56 +1.29b 58.27%2.96a 57.521+2.82a 51.55+2.96b
increasel50) 70 Tl 12 e
7 8.05% A7.83% 6.54% 21.15%
14 6.7M% 1.20% 0.65% 31.73%
19 43.62% 31.93% 67.97% 83.65%

Different letter superscripts indicate significant differences, P < 0.05

Ns, not significant (P >0.05)

§0.00 -
30.00 A
-0--T0
S
o 4000 - o—T1
——T2
3000 - —x—T3
2':'0':' T T T 1
0 7 14 19
Day(s)

Different letter superscripts indicate significant differences, P < 0.05
Ns, not significant (P >0.05)
<719 5> Contour map for VBN of beef jerky during storage in 45C
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: T T1elA ozl vlsle] 79277 QHg 4ol
%7—':]?:5} %‘7]_7]' 9}]\01 45°C9‘r @'% :ﬂ_%oﬂ/ﬂ% /1\1-17,]]7]_ ‘5‘7_,:]6‘]
A

=
AR gloni SraYEs) Besel FF F o A%He v b5

(o
>
oo

VBNS S0 73 944 AR A AvlE dase
owa The ATy ojahy Ak ARFEE 55
715 VBNZES 20.39+1.28 -5 22.47+0.990. 2

WAL frejAe] Aol WolA| & thal o,

dubg oz AXALe VBNEYE 15~20 mg®Ra, Z7|HFA&S
30~40mg%, F-3H o4& 50 mg% ©]’F(Kohsak, 1975)o]8}al s} o, o) A&
270 AAAE 4£1TCAA 60€7E AFE of VBN 30.944+0.045FH
30.97£0.0601™ #7g7]7ko] gkl uhel A A7 A A FEFe] St
skl o] HE wA st sl o), B AlFddA = S TFE A 19U A
BH& AlET T1, T2, T3 25 50 mg%eol AR A H 7= M7t =

jiks
L

T% 50 mg%ol e o) o]FH = fllor, 7S E 45T A 28
TO, T1, T2, T39 FAHFE 3.93£0.02b logCFU/g, 4.14+0.14a
logCFU/g, 3.52+0.07b logCFU/g, 3.87+0.02b logCFU/g °lit}. ulghA]
A A7 A (VBN) E5s Atk A8 5 RA| Ao A o] BEAZE A}
ot o xS BHEARE 857 = tha o] 97 & Ao =
Holw 312 A% F AxSo dish e 5 A 2 HEAEE &84

gk Aol tie F7H4<9 A7 Z2ed Aow HA,

274) AHAA(2006) FiiEE,
275) oA, AT, olAY, W, AT, ALY, A&, o103, A3 H(2003) “Hly}
e A7t 38 A ° 1 =
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\
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£
rot
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1>
i
Lo
ot
>
\\)
@
—
—



el A7hES A7k A A37] KX LR 45TA 289 B
A4S o WRE 549 A3 <E 24>3} 2} 45T M E0
Aol 14203 48 2204 9 o} A EFo %7}% A=E(T0)e] 73

oIt}

AVEAE 2 ART WS sl 370 4Rl E 4 AGTR
R Webh Aste] HExolA Y SRastl B FUW AFS AE
8717 o Ak, olel @ Wal e 45T A& el % o] F LA
Ag ) ZgA ) HAE 2EA B4 2129 gET e DT
X9 A W} 2] WEe] GFS v ACE woln ofd

)
2 ol K
%
1>
<)
o
N
L
i)
ro,
re,
4
N
L
i<
ko
ol
2
0

BN
g
;g

]64?4 WE Ao = A2 SFA| (SR—Type200cc, 2FA%40cc,
TPG, KIMPO, Korea) 1EA FdHol doy, YExgd A&

)o
Jung—am) = f\lﬂrﬂ%i«l TagFol o 20% T o2 Halsgl=T !
oMM AFF FEE= 2o vl F 13-20% AE =S FEITFS YR
omn, A2TDo] Az FEO| T 39-43%0 TEH AN AFS B
7] AZ g0l 35-40% LA 2 A Z 7]
20

%7]]_x 1:1:—]01?(1 2= O]]q_

>~

276) S.W. Jung, et. al.,(1994) “Quality changes of beef jerky during storage”. Kor J Anim
Sci, 36(6): 693—697.
277) AT (2011) A HPe 5L FAEAT, AF et ekl A=
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<3 24> Moisture contents of beef jerky during storage in 45C.

Treatments
Storage
T0 T1 T2 T3
0 40.46 1+ 0.21a 37.06%0.35b 33.28+0.27d 35.5910.14¢
7 41.40 1+ 0.20a 39.144+0.23b 36.14x£0.34c 38.651+0.34b
14 4539+0.22a 44.03%0.14b 37.97 £0.20d 40.24%0.29c
21 4212+ 0.26a 37.77£0.44b 34.33£0.30c 37.221+0.21b
28 40.20+0.39a 39.20%0.39a 38.85+0.04c 34.4010.12d
Different letter superscripts indicate significant differences, P < 0.05
Ns, not significant (P >0.05)
50
log CFU/g
«Q=:T0
40 -0-1
=712
=X=T3
30
0Day 7 Day 14Day 21Day 28Day Day(s)

Different letter superscripts indicate significant differences, P < 0.05
Ns, not significant (P >0.05)

<71¥ 6> Contour map for Moisture contents of beef jerky during storage

in 45C
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4.3.4 pH &4

XE 7% 45CoA A 71 =

TO, T1, T3 A&+ 14Y=}
A= Yol |t} 213l = oA S Yehla k. 53] <a¥ 7>}
2ol 45C 7k 4Rt A HAF 7ol 7k AT, T2, T3)7F &4
HEG S} FAMNIEF A7 dZ2F(T0)7 Foldo® vhd A Holar gt}
(P< 0.05). 7HEF 552 AlPHT2)E o2 A gl nisle] #|&xo= vk
BEFS oMoz e (P< 0.05).

<3t 25> pH changes of beef jerky added with various natural additive addition.

Storage Treatments
g TO T1 T2 T3

0 5.71+0.01a 5.70+£0.01a 5.64%x0.02b 5.57%0.06¢

7 5.71+ 0.02a 5.64%+0.01b 5.57x0.01b 5.61%+0.01c

14 5.64 1+ 0.01a 5.58+0.02b 5.65%*0.02a 5.54%+0.01c

21 5.74 1+ 0.02a 5.62+0.02b 5.60x0.02b 5.61%0.02b

28 5.741+0.01a 5.60x0.01b 5.62%x0.01b 5.58%0.02c

Different letter superscripts indicate significant differences, P < 0.05.
(PH) Hydrogen exponent

5.8

5.7 -<0--T10

-0—T1

—l—T2

5.6 —X—T3
5.5

o 7 14 21 28 Day(s)

<713 7> Contour map for pH changes of beef jerky during storage in 45C
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Im2]278) Atel M= pH7} =2 &3 A
&7 0w A ek 3kl o), 740)279) o ol A= Abukel Aw)

©

1 O T

sk}, whetbA HW&%@% obdAtd S H7bskxl FIAIRE W pHE K|S
= b
T 1

A 3 ; =
Aok BE ZAA 04, 7Y, 149, 21, 28Y A HA Frtehs A
Holi t} 45C 7271 143kl T2, T3¢9 Al¥5+E 3.0£0.0 log CFU/g
olalZ AR ES H7F NEF(T0)Y 0¥ Fk 3.16+0.12 BT} Yo}, %7

Hol gYst Aoz e

289t FATE AHETA FEE HA7RE(TDe] 7HE =%kom, <17l 8>3
o] Yebth. 22+ AlitgrE 4.14+0.14a > 3.93+0.02b > 3.87£0.02b >
3.52+0.07¢c log CFU/ge.& YERt} Aot A€ T2 >T3> T0> T1 = ©|
gom P >0.0590A4 28kt

538 i HEFEE A (T2) 9 AV -x EdFEE AT
09, 79, 149, 219, 289 A 73k Bt AdFol A FHREE 9} opEa

HEF H7F thx=7(T0) B} Alofs o] 242} 20.3£0.11%, 6.9£0.08%7}
Fom, 53] T2& 45C 7H5A 04 -28¢ 713F & 2 7kel| A A4 o]
7HE kA Ao 2 YE, 5 T A Ak H 5S4
HZE] 271 vABE Aol w9 ’3P7ﬂ AHEE g S Ao R AR Hrh
o] 3t &4 3} 52 José Fernandez Calatayud 280), Kathleen Glass

et. al. 281) 2 Sung Jin Park et. al.282)9] A9} FA3 AeFS H AT}

278) JK. Im(1992) “The effect of water activity on quality and storage Stability of dried
beef jerky”, MS Thesis. Korea University Korea

279) ZdF(2011) “AAAQES H7Es 532 FHEAT, AT dgd AAES =i

280) José Fernandez Calatayud(2012) RijiE=Z

281) Kathleen Glass, et. al.,(2012) RiiB=E,
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<3t 26> Total viable bacteria changes of beef jerky during storage in 45C.

(log CFU/g)

Storage Treatments
& T0 T1 T2 T3
0 3.16+0.12a 3.25+0.19a 2.10£0.17¢c 2.66£0.10b
7 3.29+0.10a 3.36%0.07a 2.30+0.00b 3.15+0.60a
14 3.17+0.05a 3.49+0.09b 2.78+£0.00d 3.00£0.00c¢
21 3.50 + 0.06¢ 4.41%0.14a 3.40+£0.08c 3.71£0.02b
28 3.93+0.02b 4.1440.14a 3.52+0.07¢c 3.87£0.02b
Different letter superscripts indicate significant differences, P < 0.05
Ns, not significant (P >0.05)
4.5
4.0
3.5 =Q=--10
-0—-T1
3.0 -T2
=X=T3
2.5
2.0
0 7 14 21 28 Day(s)

Different letter superscripts indicate significant differences, P < 0.05

Ns, not significant (P >0.05)

<713 8> Contour map for viable bacteria changes of beef jerky during

storage in 45C

282) Sung Jin Park, et. al.,(2012) “Comparison of Antioxidant and Antimicrobial Activities of
Supercritical Fluid Extracts and Marc Extracts from Cinnamomum verum’, Journal of
Life Science, 22(3): 373~379.
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4.3.6 AT 4

PR ESS} oMU ERS MUk g2 (TO)S A #A7Hes #Hrhst A
AG(TL, T2, T3)E 752 = 45T 28U wot AgalHA thaerate] Hals
=3 Ay, AEFA} F5E FA7RE(TD A 09kl n=3,c=2m=1M=2, 79
Zpoll n=3,c=1,m=1M=2, 1492}l n=3,c=1,m=1M=27} HAEEJom, =H
Bl 225 HA7RE(T2)oA 093fe| n=3,c=1,m=1M=27} A=5J oy <3

27>} ol tE Aok AlRoM = AEHA &9kt

Z7] e B 2 At AT AAke o] Aotk AdST)
T8 AR S B sk, Ay @46l St AR o g
o|x=¥ ZAifolrt, T13 T20lA 27} 33] 54 ol tidatte] 1714 o] 2
WA olekrk 1~23] AEE RN ot B Al7ko] A3t e AEwA] @2 Zles
et e, o= AgdA Feaw (T A&7 59 FE A7
(T2) 5 478 7HA) olste] thtarg Alofshe A o® HAlth o= & A9
T o2 AolM Rimwittet B cereuss A4 02 JFaote] @3} o8 =

A E Aykel A X|5tar 9o JoséF.C.(2012)283) = = FEdFE=E9]
Perfringens®t C. sporogenes®l] W&l A4S dAst= THo] drtal st
Kathleen Glass(2012)284)+= L. monocytogenes®}t C. botulinum®l| t3a}<]

243 5ol Qrkn sk

o
S-S

<3t 27> Coliform group values of beef jerky with various natural additive addition.

St Treatments
orage T0 T1 T2 T3
0 ND n=3,c=2,m=1,M=2 n=3,c=1,m=1,M=2 ND
7 ND n=3,c=1,m=1,M=2 ND ND
14 ND n=3,c=1,m=1,M=2 ND ND
21 ND ND ND ND
28 ND ND ND ND

Aol ofFEehd g o] £AH2005)285) o olsh 2} A Holl M F& 91 & 1,240

283) José Fernandez Calatayud(2012) RIiBZ=,
284) Kathleen Glass, et. al.,(2012) BI#EZ,
285) W74 9] 1721(2005) “ATE5 B¥XE A 2 Q= HI7P, AEoofEebd A w
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Hﬂ‘%3m%ziﬂ%%ﬁ%UWﬁﬁﬂW@%Egzﬂéﬂ2m%ﬂ“

=
a3l AR GA G Aol A '”ruﬁﬂ AT FE=F9 RYHEY A3} B
cerues, E. coli 0157:H7, Salmonella spp.©= 2] & A &t
L. monocytogenes= 27} 5.6% <} 1.1% 9 v &=

HRF(2011)287) 6] o3t S & Pt
A3t A 5 T Abskek Fafjel o3t 4 Ayt LAl Hal 9l
R 2AH0-20 kGy) R A58 7= 50

AH1(2012)288)8 AR =) 73413

>
Y

OW o

d

X
F2AF H 8l & L. monocytogenes$ S. typhimurium®] 22 7+ a3

Jepitha s,

T EASHARG Stol] wE d7FSstel 191 7t ST B oA o] A=
Anzpe] Al g e o] Wste ofyd BV ¢ 22 SRAES H T v
HMR (ready —to—eat/ready—to—cook) A2 7= A7 F&57+27}
gt e Etskal A AAIA o2 Wl mA =l o A5 Jal= 44
TAE 75 Qo mepa] 2 Aol A el A el Ad=4e
ddAol 7l E uAEY] S AT 4 & hurdle technology S
2a3} g A Qfﬂoﬂ EUﬂ 7l Ao R
Holw, 2%
2l

O

;

A, 90 132—

286) °FX1&(2012) “FA=52] v EsH kA FAF 2 Listeria monocytogenes 737 o
= 2d d Aol ojghd AAFee) i

287) Jin—Gyu Park(2011) “Studies on Processing Optimization of Ready—to—Eat Bulgogi
for the Long—term Storage using Radiation Technology”, Seoul, Korea, Korea University,
Thesis for Degree of Doctor of Philosophy

288) & 74H1(2012) “SA7F&4%2 154 FA15 3% 4 hurdle technology /N, &l
Sl A H 1A
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4.4 st A3} A (Coliform group, B. cereus )
4.4.1 Bacillus cereus 38 E4]

52 B cereus7t Yo7 AT EL w7} HE A ESol B cereus?)
AFAEY 471 10° ~ 10° CRU/g EAE 49 A3 e I3 255
AbelE 107 ~ 10" CFU/g o] =AY Aoz By nf Qlr}.2s9) whehs &
QS olr 7] Yate] B cereusd] 4.5x10° CFU/g a5 =2k 3 25C
olFHlo]Eol A B st 0, 3Y, 6, 999 #FFE 1ZdA oY TO,
T1, T2, T3 B+ "T:Loﬂ/\i 701’935} &t 3 =
& k. 1A Oﬂ?ﬁﬂr

oy 5
A T 3AHE TAaste] 6dAolE HE Z7IHH] A55.56%7FA] FHASHA
o1}, 9t = thA] Z71ele] 8.89%7F ZUtEIQ o, AHE-ER FE2E )

A7bE T1S A% 3 39, 69, 9% Hok AEZ7] U] 22k A5.06%, A

| H
66.67%, 15.38%, 16.67% %02 #S Aost= Aoz e}

289) O oRFQH A (2007) “AF T whA Y A2 w27, ASE O b frefl=d v

A&
E]‘Er “H%’H‘ﬂ"ﬂ 5, D.3.
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<3 28> B. cereus values of beef jerky with various natural additive

addition.
S Treatments
torage TO 1 T2 T3
0 45,000 79,000 53,000 78,000
3 39,000 75,000 57,000 130,000
6 20,000 70,000 100,000 90,000
9 49,000 26,000 43,000 91,000
Rate of increase TO T1 12 T3
(%)
3 A13.33% A5.06% 7.55% 66.67%
6 A55.56% A11.39% 88.68% 15.38%
9 8.89% A67.09% A418.87% 16.67%
CFU/g
1.00E+06
B.cereus
0-10
1.00E+05 11
A-T2
1.00E+04
0 3 6 9
Day(s)

<71¥ 9> Contour map for Bacillus cereus values of beef jerky with

various natural additive addition
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HED 9d=}9] HE #3 4= T0, T1, T2, T3= 2}z 4.9%x10* CFU/g,
2.6x10* CFU/g, 4.3%x10" CFU/g, 9.1x10* CFU/gZE JElfo] <18 9>9}
Zom txT W AT BF o] = Ao FAFEYOH, B

Skt
cereus o] 3 FHFEAAS SHLS T1 )Y T2 > TO )Y T3 & °|9u}.

U 5290 AE-FEAFEE-S EDTA (ethylenediaminetetraacetic acid) <}
80TColAl 10%7F2] & Walol 23t B, cereus XA} B843} 5 a 7}
AT G o, HLF F29D2 Chitosan¥ A FEAFEES 3 A

NA A= g7 dokaL ekl o, Jose F.C. 292)= /RS gF==°]
Clostridium Perfringens®} Clostridium sporogenes®| W&he] A4S

s¥e] grkn sk,

mlm
e

= 7 (10.55%)= HAa AZFAIY Ay A A= 9F 1,000/g0] Ackar
sttt Wb 2 Ao aA geolg "Afd ok A HAEA o Aol B
2S5 gt Hoh 42u| R AEehkdel Yo & 4 g HAow Hr

290) FF=r, AAA, AT, LA=(2011) “AHsFAF=E, EDTAS & Wadol 28t Bacillus
cereus ¥A E&A3} A, A daEks] %) 40(10): 1469—14783.
291) A2, vy g, 54, 0]2135(2011) “Chitosan® AHgFAFE=ES /3 3

HAA L] A E A E 71&@} =7 el 7| EAE8 3] %)) 16(2): 111—116.

292) José Fernandez Calatayud(2012) Ri4B=E,

293) #7174 9 17:1(2005) ‘ATt H3xE A Q3% FI7P, AFookEtd AT Rm
A, 90 132—
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4.4.2 KEBEF(coliform group) o8 4

ZEREY opttelo] 7M. M (T0)of Asd A<, dEFEgT=s,
A AEEFFEEl 22 7H AIFH(TL T2, T3)3Ee] A coliform group)of]
et &t S Lol 7] $18ke] Escherichia coli(ktet 1039)9] vl &=

S =% 9] FARS oA g AEYYAl Hol 25TCelA

= H
09, 3%, 69, 9%9] FFFE ST A3k < 20>9) Bgv

ﬂl

Coliform groupe] =2 Al=.2] 0A(6AFF 9), 3Y, 6¢, 99 4 A= <T¢ 10>
o} Zro] YElsTE A2R1Lk ofdakdo] HIke tizT T02] 45 A7 5 3UH-H

Fasato] 6dtell= HE 271] A96.89%714] FAxatsl o, 9UAtell= tha] St
skl A91.48%7F WA oM, ARa-EAF FHE0] H7HE T1 A 5 3¢9, 64, 94
Bt HEZ27] i) 22 A80.00%, A92.80%, A95.20%% A&A 07 SteES 7t
Aoz el R S EEe] H7H T2 9538 faste] 694t
99.9%7} Aol HA o™, 9=} o= W37t gISlek At H7hE T3
A, 6, 99}l ZH2F HE27] tiH] 84.21%, 97.11%, 99.74FF 02 A& o7

[o;
r

|

focs

w

S Alojsl= Aoz veldth A2 3 99xte] AE 5 = 10, T1, T2, T3

7}7} 9.3%x103° CFU/g, 1.2%x10° CFU/g, 2.0x10" CFU/g, 5.0x<10" CFU/gS e}

ol thart B AIET B s Eo] S Ao <Td 11> 8l <TId 12>9) o]
X

H=E o ottt tish staAdst 52 T2 ) T3 ) T1)> TO & o|Slth

LN

Fralvl AR Sl ofe) F12te] Agaht, AY Lot B v
FLE QA 15T o PREE ARFHEE BUHL T2 AW
o] H87k3E R EYFe) Aeige] LRE 1502 FABY S

Colatoll 2] Clostridium botulinum®] 7373 A| & ¥}295) wj
U Y8733 Aol A= 10Co|at& #astal glon, 5C o]ate]
o - AeEated fE SAHEEE A28 = 917] witel 1

ST AME A0 LEF 5C o5 welstn ek wekA oleld

Do
©
>

>,
o

(]
2
o
[-'O
2L
Y
S
(]

13) FHakEe] 7hgv)s= 9 AR, BiEE, pll.
A, M- AdE, A, AT, A, o] d5(2012) T EAE p.27-28.
5, AAIE, o123 (2013) 4 Loford A3EQ]A 2 HACCPAH; p.50.
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STt A FAGA © SATEFI A= AEehd S A E
Ao el ot Ao THE zte JAEAS AAGA 8T F AL
Zow B}

W

§&F T2 A AFEEs T AE
Staphylococcus aureus®} Escherichia coli © W3t St a 37} dvhal s1¢ o,
U 5298 AEFEx}FE5ES EDTA (ethylene diamine tetraacetic acid)
o} 80TCo A 1057e] & HWao 23t B. cereus XA 5843} Fsa3=
2 T AATa ¢, Kathleen Glass299 % L. monocytogenesSt C.

botulinum®| Wste] 34 A3} 8o ot 3},

T-ol|300) &5k, 2008 o) 2| g9 gL o Qg oFE 9
AEI 7Y 17740 A 437407 Frtetgion, 18

ER ulo]al FAA e} Ags A 8t <t "rka A st
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297) AL vhted vlgxl s o]A13(2011) “Chitosan®t AFEZEA}VESE-9] Staphylococcus
aureus®} Escherichia coli o W3+ &3}, =7|€l7|EALSES] A 16(1): 27—32.
298) o=, AARA, AMT, LAS(2011) AT AFE=, EDTASE 4 Walol ©|3h Bacillus

cereus YA} B8A13) FSad)y, 2 E g FyerE]#], 40(10): 1469—-1473.

299) Kathleen Glass, et. al.,(2012) RiiB=E,

300) ¥FARI(2012) sl 7= AES g bA”, A E 7], 25(4) 326—336.
(¥ +F)Houllier, F., Biotechnology: Bring more rigour to GM research, Nature, 491, 327

(15 Nov. 2012), DOI: 10.1038/491327a

AT 85FF ool ofol|A] Fago] wAE 4= 9l 53] 43F 79 o2 AW A<l
Fahgo]l wAE 4 glow, AES A AFStE dEe dEY TR v 2
o ZH 2EE otAl (23 AMEAEE, U E @ ofEnfAEY, ZnbE 1 SEEulAEE)
o uHSt A5A (YHAHA, 45 Nifediac 3 Afeditab)
o of A F7] AFNES WAAAA (M| FRAE™, AFET: Sandimmune 3 Neoral)
o AN AXF A ofn| 2t} E(AE: Cordarone & Nexterone)¥ SRy =13 2 o} F ARk
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<3 29> Coliform group(KIGEE) values of beef jerky with various natural

additive addition.

Treatments
Storage
T0 T1 T2 T3
0 27,000 25,000 21,000 19,000
3 12,000 5,000 2,000 3,000
6 840 1,800 20 550
9 2,300 1,200 20 50
rate of
increase(%) T0 T1 T2 T3
3 A55.56% A80.00% 490.48% A84.21%
6 A96.89% A92.80% 499.90% A97.11%
9 A91.48% A95.20% 499.90% A99.74%
CFU/g
1.00E+05 Coliform group, ~JZ et
)
Seo
1.00E+04 ..\\
010
1.00E+03 Tl
T2
1.00E+02
-x--rs
1.00E+01
0 6 9
Day(s)

<71¥ 10> Contour map for Coliform group values of beef jerky with

various natural additive addition
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Zpee
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x10'

R

x10°

x10'

<1¥ 11> Coliform group( KHZETE) values of beef jerky with various

natural additive addition for Oday, 3day

T0 T1 T2 T3
6
el
Xt

x10' 10" x10'
9
el
Xt

: )—34 \* 5
x10 x10' x10' x10'

<1¥ 12> Coliform group(CKBZEHRE) values of beef jerky with various

natural additive addition for 6day, 9day. (Continued)
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4.4.3 A4S £4 R 89

Aol AREEE oFe A = FHA S HiEe=
TO: Potassium sorbate 0.16% and Sodium Nitrite 0.01%
T1: Grapefruit Seed Extract (DF—1002.%24]) 0.4%
T2: Citrus Spp. Mixing Extract(T10 Plus®©.Z4) 1.0%
T3: Cinnamomum and Glycyrrhiza Mixing Extract(MCE—F2.24) 0.5% ©|t}.

N

17H=9] v AE Alo] 2 G s) 588 ER1817] 45T 7H&5=7 e 9
AukA|7H(general bacteria) @} o) &+ (Coliform group)2] A /A=
sH T A= A vpA H 2 M # -2~ (Bacillus cereus: ktct 1012)
0x10° CFU/g @ W94 W Escherichia coli: ktct 1039) 6.6x10°
CFU/g %55 Fxo A2 HE3 v 25CelA 0, 3, 6, 99 H ¥
T 2] 54 Dol 30ColA 24~48A17F vjgFste] B 319l o,

= ZERT 3.5240.07¢ > AY&PERT
.93+0.02b > A-FFAE 4.1440.14a logCFU/g
|9 &Fzro] AEHIEF TR oA Ho] He
T3 7k 9] ZH2F 20.34£0.11%, 6.9+0.08%2]

o

ke

e to
o

45°C, 0~28% &<t w2 A Aol A 0ol n=3,c=2,m=1M=2, 7
el z}oll n=3,c=1,m=1,M=2, 14¥e]] n=3,c=1,m=1M=27} A=HJomH, 7=+
Belto A 0o n=3,c=1,m=1,M=27} A=HJ oM 1 = A=H A &t
. AbES A RS B T E Alojdke Ao 2 UErw

Bacillus cereus(ktct 1012) 2.0x<10°CFU/g T #F AE SEIAFoA =
25C 99Uz} Ao &S AEZ=AH 7S A67.09% > ZHEFE3H* A18.87% >

AZRALEST 8.89% > AW & XTI 16.67% O 2 AZLER} EH
Halrto]l St R ERTTET oA Ho] & o w e
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Escherichia coli (ktct 1039) 6.6x10°CFU/g E34t
25C 94 xe] Aloje8HS FEFREFT A9.90%
99.74% > AHFFTAE 7T A95.20% > AEHIAREFE
FREET, AN H AeEAH 2§

AA o]l 2 Ao = Yy, & dATrolA 27FA 2=(25C, 45C) 2714
ZARIARHF, AT MY Frdd st v 2

N

2
o\
fo
=]
>,
jaii}
=
o)
rlr

FLI V
>
Ne)
)—l
N
oo
xR
o
o
!
ol

Qom 1 A gIel gk ztzte] 7)1 & Akt 28 (bactericidal) ol

37} o
o5k Aolg}7| Kty A28 (bacteriostatic)301)302)of] 2]3k 7 0 &2 AlT &
ol et ‘A (i) Ao7l=S AF Foll mlA=E] AF

A4, 744 B335 (Citrus Spp. Mixing Extract) 78 45C 71452
H] Al A AlEEe] 20.3£0.11% 53812
Escherichia coli (ktct1039) 6.6x10°CFU/g HEA @A = 25T 9 x}2] Ao

THE A99.90% % AEWMALEFT KT} 10()Hﬂ ol 4ol Y3 Ao 1}E}
ol oy FdF or =8 HojF5Ho| s F71
ARl A5l %513}0 o™, Bacillus cereus(ktct 1012) 2.0x10°CFU/g A&
= 25T 9¥ Ak Ao 53> A18.87% 0.2 AW AEES W) of
L1v] =3 Ao® Yy 553 758 22 YEth

=
=
P
i
r]I
p
rfo
et
M
=

(0]
)«
g
rlo

ANA AT Z £33 5 (Cinnamomum and Glycyrrhiza Mixing Extract) %
T2 45C 7152w AEWAREST g Al @A oA EE o)
6.940.08% 95381 0H), Escherichia coli(ktct1039) 6.6<10°CFU/g % & A]

301) o]d%(2008) A EFAASH | mHUstuEdAS p.20, 189
302) AFI(2004) Fv|PESH | ML %z%’:ﬁ}} p.82.
303) ‘HHER, 2949 (2006) WWHHH Wy, A, ke s pa143.



58S AN99.74% 2 FAREZH 7T B} 464
2 yehd, S8 oz gelE oy BYst Alols g
M= F7F HFol HLIRoew,  Bacillus  cereus(ktct  1012)
2.0<10°CFU/g A& A el M= Fo] Alojs 8o A2WAEET B
o} oF 1.8¥] "Wojxl Aoz yEpyit

o
3y
(@)
©
1S

{

YA, A2E2F 55 (Grapefruit Seed Extract) A7k 45T 7R AY
NAE RAERIAES T Hoh Al B A5 o] 4.610.06% HolH o,
Escherichia coli(ktct1039) 6.6x10°CFU/g A &EA &A= 25T 9 x19] A
ol 5L NI5.20% .2 AR EE 7 Bt 1,98 953 A o2 el
o1, Bacillus cereus(ktct 1012) 2.0x10°CFU/g A ZE A g A= 25C 99 =}2)
Ao} 52 A67.09% 0.2 A~2NILEST Bt of 1.99) 973 Aoz e
pras

HF21°3(2012)300 2 w7k 57t g AR AdFH s #5Aw BUEE
A3} A= 0~8 log cfu/g7HA], 2 0~5 log cfu/g7HA] tFFslA] &
FFaL Fow, A 3050 ok Aslrell A o] A7 Fet ARkAlte]
ek W3k= 102~105 cfu/ml o] M ejo]™, Aol M o] dubaztol] theh W=
WAo A 103~104 cfu/ml 2 A2oA 102~104 cfu/mle] WHelkar o).

o

[¢) = —?_ —
ol el YT WA S wor], 53 2ulash AR s o
f Eate ZAbga) ool e aEEe] AEI A Sk AEe L 9
omz Azl Weld A% A ARHE 9 $88 hurdle

304) ¥F7173(2012) “BAA AAAFH A whE A FA T AN A7, 2 F o] ook A
AFH 1A,

305) A, AEAE, o] AF-(1999) “F&52] Aol w2 ARkAF 2} i gtare] W), g
o A A b EF3) %], 14(4): 433—435.
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o
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e 45C7}

=
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£ FEFEY

%
Nr
o

;OO

)

F28

]_

Z
T(T1, T2, T3)3t

=
[«

7hd B2 (T0) ¢k A&

=
=

A

2]

fo] Az 2 22¢

S

otr7] 9l

(Hardenss), 2 & A (Chewiness), YA (aroma), 7+

o)
=

=

o 352

I

L

F(umami), 4 (color),

{Rs
= A

WA oS e,

5% 2

&

of o

=S
o

% (Overall— acceptance)

33 Hgolnh, 53l Feh= ol

._i

o] LERST

TO> T2> T1> T3 &£o =2

Qrt}. Umamiol ©f

d

L

ol
=

<] 3, HAY

he X7}

=
“

TO> T1> T2> T3 o2 oA JEFO]

=3t} Hardenssoll

e #se T2> T3> T1> TO0 o= PgaEF

T3> T2> T1> T0 +220.8 7|5

o= A

= T3> T1> T2> T0 <

2 Yerst. Color

o))

e

i
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<3t 30> Sensory scores of beef jerky with various natural additive

addition at 4week storage

Treatments
TO T1 T2 T3

Outward Condition 4.31+0.67¢ 2.92+0.73b 3.17%*0.65b 2.56%+0.75a
Hardenss 217+0.860a 2.69%+0.77b 2.87*0.67c 2.83%+0.78c
Chewiness 230+0.74a 2.88+0.59b 2.94+0.58b 3.19+0.68¢
aroma 3.869+0.70¢ 3.26+0.72b 3.39+0.84b 2.12%0.64a
umami 3.656+0.76¢ 3.231+0.67b 3.11%£0.60b 2.58+0.90a
color 264+0.81a 3.88+0.63b 3.87*0.60b 4.11+0.71c

Overall—acceptance 4.01£0.55¢ 3.21+0.72b 3.35%0.75b 2.11+0.57a

Different letter superscripts indicate significant differences, P < 0.05

Ns, not significant (P >0.05)

A2B|RFe] SAAFH A F Hgk eSS 58 HAEHoR ATl ostH
AR F(2008)2306) FujEAd M4 F97F YA E(4.4)7, S22
12t stelem, AA=(2008)307)-2 =97} ‘BH(4.5)' 7 b4 (4.23)
olgfal stGTh o] HA XA WHe] tE £ lou, &HY AFTF

ARG BAAELRE 74083} e A

ju}

=
~
:.p
w
~—~

o

rlo

%
4
=
o
N
o
ofy
ko
b
ko
b~
©

webd B ATl By AAWNREL AR KEF HETAN
oA HY mE 5 sgAw el Tl &4 wWelA:

306) AR, WAF, £79(2008) W] ZHUALF 26l dehsh AL, 947
AT, 11(2): 289-307.

307) ALBH(2008) “SA AT that anl o] FrHAALE AT AELEAFS FA
0", Forjshu A9 R

308) ol 1E4H(2000) “EHYES] HAEFE o § Aehsh 7| mwo] wE A —o 4R

A gl FHo R -7 sharxe| e 4], 6(3): 329—-342,
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V.2 &

5.1 A+ Z3pe] aof B AAMY

2 Ao dhki e e ﬂ%ﬁ}?ﬂg 92 Dried meat$} %3E2] A ojdl] tfate]
AEAl Arlstslom, A Zr=re] A& St =l AESEE AR v

ste] AEFNAA QAN DEAS wigow AFA AASTHAL.

—

AEGE) WIT DEAS vhEow (RS BECTH % T
M2 PR on], <Fe>sh <zHT
> RE () S BECTIRE Wil gl Av] wE
(), ARA A2 F5< 0 GO S TR, TG 89)
o= WA AU, Eol Wr g A0, B TR

AE), 2o HA T ), 7FdlE Holx 249 () E Edsk3ih

$Eo| FHE xR I Gelol wkeh L), AZOTI) S £A
(W) .2 T2, <obdZu) (f 5 4k) > A1 gatel Sxe) Wik sk
Fa ool uheh AN, FECEM), FE(HEME TS

EA ()2l 7hsshes el whek MR U)o = Bkl Az
AR AxE2 7)o sy A B gl wet Al delet
on, A& F3xo 7heHdl= MAES Alosh= ”\“47“ 7=
()9 o] 87|E W ok (HEMM:) AR A& S B uFE
53] E7]-v| 3] &

Wi7), AFEa71E BhA el Yar agolo] o} migel] e AL AbF AL
e WS AT F Agd =55 Ay Foll ¥ol o] uighel] 2=
SEYEAND), AASHE a2 k-3 Auutel doja 2=

EEANGTT), Ao Azl FAXA S A2 (T ) - A AR

ke )7) 5ol AT ol Fsto]l HxE9 Ass 2y = o AT

Hoxe

oF
Y
&

0



Fhbe 24235718l A (Metzgerei =, Butcher's Shop 7=, Delicatessen
%d =7, Victor Churchill &%)l A g3t A9kl AE 5] A Eekdde] 54
FE3817] 98t FH < 513(2008~2012W)7ke] AT 5

S&de] ehAldtak A, A Gtedstel] whE 717} o
] SAE7Fe oA Foleior & Hef e 2ol A4, 714!
719Rel AR, AR, dekAld 5= AAslen, fd Addys
Hx)317] 98te] JE5H7 skelok WO 2 Bacillus cereus, Escherichia colis:
AR wal AES T okl B4 8% 9 ABA HAEA 1005 st
ZALE Bt Al Sxo FAEER A E 27 SiAAS Ao & 5

e 48 YRdsion, Su A s 73211*3-%:_‘%*3—% ¢ 3t

AR ERS} o}HAMIER H7FS &3 PSN(TO, Potassium sorbate and
sodium nitrite) ¥} AFEEA} FEEo FH7FeH 32 GSE(T1, Grapefruit Seed Extract)
2 sk d Ed wc-’r/\}f?} AaEFEGFEES H7Fs CSME(T2, Citrus spp.
Mixing Extract)¥} Al¥ - IAZ2EFE2E5S F71sE CGME(TS, Cinnamomum
cassia Blume and Glycyrrhiza glabra Mixing Extract) &2 Th= 2]317] 5 30
ate] HIAIR S sh3len, Aw: A%=: pH 59 dWhEAy} FFAe =2
Ef2 A 4. ofdabo]l 2 S b=l tiE A4S AARSE A3 BE AlFo

SAE FA 4G
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Stk AL 2 obAAGEFO] HUbE HE7F 2 Wi
wreste] B WA el Fael tig 71 e S

al =
Hrbear Qlo], &5 Mok AN A% Ay 2ad Aow Ak

Antimicrobial ActivityA| &S A H7HE A7 TO(PSN) ¥ A &4 A 7HE0]
A7k T1(GFE), T2(CSME), T3(CGME) 2] 539 Bacillus cereus, Escherichia
colis A7 HFE3dte] 25Cx4A 0, 3, 6, 992 W3S =A38}AT}). B cereus?)
2.0x10° cfu/g FF#F2] BH HEF 994 v AojsdL 7+t 8.89%,
A67.09%, A18.87%, 16.67%°1 o™, A 6.6x10° cfu/g BT
W HE T 94zt vAE AlosE-2 2H2F A91.48%, N95.20%, A99.90%,
A99.74% ) A},

7+ B3 (Citrus spp. Mixing Extract) H7k-S Awkal+t(general
bacteria), W3 Escherichia coli:ktct 1039, Coliform group), 2Al&=% ¢l

- T
vA & 2~ Al e 92~ (Bacillus cereus: ktct 1012)9l thste] A HEZ (LEHLL
[e)

N
N
iy
&e
o
X,
I
v
[
ul
fz
v
offl
Sy
<
o
o
N
)
o
o
r
i)
oX,
filo
fz
@
k]
Jm
ol

A9 7+ % E3F%E (Cinnamomum and Glycyrrhiza Mixing Extract) 372
kAt (general bacteria), W&wt-(Escherichia coli:ktct 1039, Coliform
group), Ala 5 YA vk & 2= Al -2 (Bacillus cereus: ktet 1012)9]
ate] 25 s H S 7FA AL 9l oy, Bacillus cereus(ktct 1012)01 o gk

FitsE 2 P EER(22NEE & oAU ER) B tia Hol At

&

A E-E 2} =25 (Grapefruit Seed Extract) F7lt& 45T 71525 A& oA

eIikAv(general bacteria) A|o]sHL AR ES H7|EHT} T "olx o) i

2~ Al ¥l -9-2~(Bacillus cereus: ktct 1012)9l R EG H7tR Tt 2H2F 1.98)9]
=2 St e E S YEH oY & AF309) olslH ™Y X =5A, & A=
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A W e ERrtel Al NG AR B Bga o gk Fast 9

0B ABNFINN AFFA FEEe Pke AnY BRIk AU

2,

rlo

rlo i

= HE APL TO(PSN), T1(GFE), T2(CSME), T3(CGME) A%& 45T

T 2AA BESS 0, 7, 14, 21, 28919 FAFF9 pHHE S
AT A o7 FAFTE ZUtstel o, 28U x BAAFE 217
93+0.02b log cfu/g, 4.14%0.14a log cfu/g, 3.52+0.07c¢ log cfu/g,
3.871£0.02b log cfu/gl. 2, AHbA| ol i3t AojsHS& T2 > T3 > T1 >
TO 0= =9ton p<0.05 FFoA F9ston, 28U} pH W3l 24z}
5.74+0.01a, 5.60%0.01b, 5.62+0.01b, 5.58+0.02¢ .= pH A|o}sHL T3
> T1 > T2 > TO <22 p<0.05 F=olA F2oa .

N
-~

oxl b

@
ol

20

(0]

Al A= gk BEAE A Pe ko] 46T 7ME2 e oA BE
sted 0, 7, 14, 19€ 2k X AFo) %= (Thiobarbituric acid reactive substances,
TBA)l thdh A3olA 7]3be] Ao 25 S7Heklom 1992 TBAS]
malonaldehyde ¥ Z+2} 0.37£0.09ns, 0.38+0.06, 0.45+0.01, 0.33£0.05
ojRom, 14AdAHE = FolstA ettt @ W = (Volatile Basic
Nitrogen, VBN)ol| that Ao A= 1992 VBN 324 AV e dA L
Z+7} 48.56+1.29b, 58.27+2.96a, 58.72+2.82a, 51.55+2.96b ©] 3o,
p<0.05 FElA F2lt3t.

Jo
>
i
i
r o
0%
e
Lo
rit,
A
i
=
B[
ot
i
HHN'
3
S
(@)
wm
=<
@
A‘i
)
j&
i
i
g
(i
3
w

CGME)= #7Fs A&7} ié‘ﬂ’l\liﬂr O}Zél’?}UrEE ! }“E(TO, PSN) ¥} =}
TEATFEE 7@7}3@1, GSE)ell W3t &+ &4 sts9 = &8sty #ste]

309) BFAW(2012) “SlQ A7 &S e AE G oA AE 7% 25(4): 326—336.
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LrEb 255ehd B S AR Anke] mE Aol Vel S82 5 S
Roz 7 hE},

.

Ao SFEeb g o] £AH(2005)3100] o]k 7} ]
e WoR 9% Asna Bt
Saro] HEE O™ 115 B cereus’t 132577 &=
55%)2 Bl gAY A} Bk A= oF 1,000/g0] ATk

0
R N el i R ilﬂﬂ gt GAGA A 2

£ 18
o =
i 15 -
= Jo
2 i ol
N
</
o & o

=
ol
R
+

R = A Q=
Y=o vAETH A A BUHHY sla, Hens 74 7 Ae
HAM S B854 A3 B cerues, E. coli 0157:H7, Salmonella spp.=
2 A &etom S aurues®t L. monocytogenes= Zt7F 5.6% <} 1.1% 2]
H&=Z A= o 31D ‘A st} s7FSs) 2 of A o] AL RIE ] et

ready—to—eat/ready—to—cook &117] A|=o] = A F FE5] = vbH A%
A iR AR Aol AGAste] Al W {5 T Abske) Hujjo
ot FA B AEA AR AV Ha o] AEFE Vel g3l 24

st e,

3

wehA] An|rle] Al Euele] WHalye o Eav)el e SHAES v E3
t}eksl ready—to—cook A|EL] Z71= A4 57327 BAE B

S A el A% 435 Aok 4AY RAZ gD goy

310) 714 €] 1791(2005) “AFHvt w 2= A 2 8 H7)Y. A F o FEtd g A1
A, 90 132—

311) ¢FA1E)(2012) “Fd=S-0 nAETHA oA _7::/\]- 9 Tisteria monocytogenes 3% d
= 2 s Al giskd AALske] e

312) Jin—Gyu Park(2011) “¥d=a-9] n|AY &% %Xj/‘é ZAF 9 Listeria monocytogenes
A oS 2d Y, Aadistal digd AAEEe =i
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ABSTRACT

Microbiological Safety and Quality Characteristics of Grapefruit
Seed Extract, Citrus L. mixing Extract and Cinnamon—Licorice
Extract Additions on Beef Jerky

— The Research of Development and Quality for Load—shop Style
Korean Yukpo Added Natural Food Additives —

Kim, Yong An

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant Management
Graduate School of Business Administration

Hansung University

The first half in this study was to examine and compare the Beef
jerky on the different food culture and Korean traditional beef jerky, and
systematize 1t from the point of view of food engineering based on the

old literatures.

The scope of traditional beef jerky is "Dasik(#£)" and "Posuk(fiii
B§)". In addition, Jerky were sorted by a form type, seasoning and
processing methods. The sorts of beef jerky are "Sanpo(#ifi)", "Phynpo(}F
JH)", "Posuk(fi#ifi)" according to the type of drying and producing
method. This study was to reclassify it as “Yakpo (ZEJii)”, “Jangpo (2&/)”,
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“Yeompo (i fiifi)” according to the main ingredients of base seasoning for
beef jerky. In accordance with producing method, it was classified by
“Bub(#%)” and “Bang(}j)”, and this study was to systematize the "Physical
producing method" and "Utilization technique of ‘salt(#%)" / ‘alcohol(i#)" /
‘vinegar(fif)"" and "addition technique of pharmacological substance” We
confirmed the wisdom from the ancestors through the ‘Cheonripo—bang
(THIHi77)" and ‘Geonhamsi—bang(#zE#¢ /7). In order to develop the
Korean traditional beef jerky suitable for the instant food process and
sales industries for the livestock products (Metzgerei in Germany,
Butcher's Shop in U.S), this study was to select two sorts of vegetable
additives similar to the ‘Citrus Peels(P{}%)" and ‘Cinnamomi Cortex(fE57)’
by investigating 33 sorts of traditional medical action substance and 100

sorts of vegetable natural substance.

The later part of this study carried out the demonstration
experiment for development of natural additives suitable for instant
Korean beef jerky and its quality research. We were conducted for
general analysis such as water activity, Colour, and pH, and residue limit
analysis such as tar colors: nitrite: synthetic additives on beef jerky with
several additives that is potassium sorbate and sodium nitrite(PSN, T0),
grapefruit seed extract (GFE,T1), Citrus spp. mixing extract(CSME,T2),
and Cinnamomum cassia Blume and Glycyrrhiza glabra mixing extract

(CGME,T3).

As a result, all products were confirmable to the Food Code
standard. Moreover, This study was to measure the change of
antimicrobial activity test at 0, 3, 6, 9 days in condition of 25C by
inoculating the Bacillus cereus, Escherichia coli to the beef jerky of

synthetic additives added group TO(PSN)' and 'natural additives added
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group T1(GSE), T2(CSME), T3(CGME)'. The control ability of microbe
for 9 days after the surface inoculation was A91.48%, A95.20%, A
99.90%, and A99.74%, respectively.

As to the preservation test of products, this study was to measure
total bacterial count and pH change for 4 weeks in condition of 45T
accelerating temperature. The total bacterial count increased gradually,
and the total bacterial count at 28 days was 3.93£0.02, 4.14%0.14,
3.52+0.07, and 3.87%0.02 log cfu/g each. The control ability of general
bacteria was high as T2> T3> T1> TO in order, and there was
significance difference. The pH change at 28 days was 5.74%0.01,
5.60%+0.01, 5.62£0.01, and 5.58%0.02 each, and the pH control ability
as T3> T1> T2> TO in order, and there was significance at the level of

p<0.05.

We measured the lipid peroxidation ‘Thiobarbituric acid reactive
substances(TBARS)" and ‘Volatile basic nitrogen(VBN)’ for 19 days to
examine the product freshness. The amount of malonaldehyde(MDA) for
TBA at 19 days was no significance difference. But the amount of
volatile base nitrogen was 48.56%1.29, 58.27+2.96, 58.72+2.82, and
51.55+2.96, respectively.

In conclusion, this study has shown that the test port adding the
CSME(T2) and CGME(T3) were superior or equal to synthetic
preservative PSN(TO0) and GSE(T1). This research considers as it can
differentiating the commercial beef jerky adding the synthetic preservative.
In particular, the early stage of the antimicrobial activity was excellent
necessary for the instant jerky processing. Through the further study to

the improvement of VBN or sensory scores of beef jerky with CSME(T2),

- 140 -



we expects that the development of optimum hurdle technology for the
control of microbial spoilage and maintaining high quality of

ready-to-eat foods, will be applied in the future.

[5=2.9]] il (Korean Jerky), Bl on_I.(Metzgerei), Antimicrobial Activity,

Grapefruit, Citrus, Cinnamomum, Bacillus cereus, Escherichia coll.
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