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Abstract

In this study, the effects of gamma-irradiation (1, 2 and 4 kGy) on texture profiles, fatty acid composition, free amino acids
and sensory evaluation of dry-fermented sausage were evaluated. The hardness and adhesiveness of irradiated samples were
significantly lower (»<0.01) than that of the control, while the gumminess of samples irradiated with 2 and 4 kGy was higher
than the other tested samples (p<0.01). The sample irradiated at 4 kGy had a higher saturated fatty acid (SFA) content
(C14:0, C16:0, C18:0) and significantly lower (p<0.05) unsaturated fatty acid content (UFA) (C16:1, C18:1, C18:3), trans,
n-3 and n-6 fatty acid than the non-irradiated sample. Gamma-irradiation resulted in an increase (p<0.05) in phosposerine,
aspartic acid and glutamic acid and a decrease (p<0.05) in glutamic acid in free amino acids. For the samples irradiated at 4
kGy, the sulfur odor and fat pungent flavor were significantly higher (»<0.05) and the moldy odor and moldy flavor were
significantly lower than the control sample. In conclusion, gamma-irradiation had a significant effect on the texture profiles,
fatty acid composition and sensory evaluation of dry-fermented sausage.

Key words: gamma-irradiation, texture profile, fatty acid, free amino acid, sensory evaluation.
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a2y, AxEE AlFe] As A7k 4713
ol Escherichia coli, Salmonella spp., Campylobacter jejuni,

Aoz o/ dErkHh

Listeria monocytogenes, Yersinia enterocolitica 52 <44
VAR 2 AFE vAEe] ogel FelHN Austelor
&} (Farkas, 1998; Samelis et al., 2005), 53] L. mono-
cytogenesSt Salmonella spp.oll F2J8lloF 3} (Mahapatra et
al., 2005; Selby et al., 2006).

A7 o] g AZzm|AYEL] LATAE SEsH] ¢
g o ® ofe] 7EA] WhHe] AgtEo] gith o]FolA
e 2 AR ZARREHS AL A Listeria mono-
cytogenes, Salmonella, Staphylococcus aureus, Escherichia

coli O157:H7, Campylobacter, Yersinia enterocolitica, &5
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Aut Zoletl &332 0]7] o] TS BAolA A5
o] AN EANA T ARgo] S AL T

SEAIRE, o2 gk AL A7t A AksE £X4)71aL
EHHE A7) wiol o5 HAas) ok Wdow o
T7F A8 o Utk (Brewer, 2009; Sohn et al., 2009). ©]
Zoll A AHake] Wshe Sarv)(Rady ef al., 1987), &3t
7](Brito et al., 2002; Chen et al., 2007; Stefanova et al.,
2011; Yilmaz and Gecgel, 2007), %3l7](Alfaia et al.,
2007) 59 2% 9152 o)) A1, 71D FEgel A
$ AR (Jo and Ahn, 20007} AFEOIA gkor}, o)
A AzEasAel dg dTE A9 g Aol
ol ¥ A= ek A el ofg Hx-IE A9
AL, frejobriest Bl Hes 2 54 §isks dotiy] 9
3 AAlskATt

VR

AlE2 ZH|

AR AR =5 SAF SAYE 5 mmo] A
712 M (Model 5K5SS, USA)gF ©]3- lactic acid bacteria
A7) FAARY starter cultureS HF3AT Fd B A
7l 25 QoA (MSC Co., Ltd., Seongnam, Korea)
N BAAA LR FAStA ARSI eH, BE &
AAE LS Y HiXllA £k o]F A3
o, TILELS 25(86%), TAIMH(9%), 2F(2.5%), NaNO;,
(0.012%), NaNO,(0.008%), sodium ascorbate(0.25%), =+
F2(0.3%), F(0.4%), T5(0.4%), "F=(0.5%) 12]3l &
o] 22(0.58%)S Edtate] AxstAnt Azl o] &€
starter= Lactobacillus pentosusS} Staphylococcus carnosus
(C-P-77S Bactoferm™, Chr. Hansen Inc., Germany)= I
7} 9 Log CFU/g o122 A8 FAIY 0.05%S AH8-3}
of Az viwdel wel A=At LAIAE 45 mm
A7 9] grAdFA o)l 200 g(+1.0 g/ o] LA %
AAZT oluje] 2ot FAigEe 242 10°C B 70%
Ao, 3083 Ax%A0] A olF AFEROS5 om’
m%atm/24 h, Danisco Flexible Lyngby, Denmark)d}] 4°C
oA 347t BHZE AR E o]8Eith A8 Axe
Ak o= 23] Axste] APl o8t AlEe

BAE bR 79 o]0 ST,

Z0oRd Z=AL

A9 b ZAR= A9 11.1 PBq, Co-60 7Hhad =
AR (IR-79 gamma irradiator, MDS Nordion, Canada)2-
o]-gsted A(20+1°C)ollX FFo] 1.0, 2.0 & 4.0 kGy
7} AEs zAson Fawel dele WA A
Al(ceric cerous dosimeter, Bruker Instruments, Germany)S

ARSBIAT. Al S AILAE 71T IAEA)S] 140l &

$3lol BESF T AMgRGOM, F Frae oAt

2% Ol

X

X2t =X

o N — |
AZz-Ta AAAQ] ZZA THtexture profile)= Instron
3343(USMX50, A&D Co., USAYS o] &3] AL 45
mm, %°|7} 20 mm$] 95 S=Z Ze} plunger No. 302
Aoz QS Al ZYaAT 2% Bae
Texture Technologies(2003)2] Wl 3l AlLFIAT
Z2|7Fe] B82S 7% (hardness), 314)A] (brittleness), -2
F A (cohesiveness), 77d(gumminess), % T *d(chewiness),
k2] A (springiness), 213 (adhesiveness)oll tH3lA] ZA}s}
Gt ol =3 272 load cell 10 kg, adapter area 28
mm? ©]tt.

I

oz FA0 ol &3 20 mge] AAL Fefrze]

H71sle] 1087 71es}e] vlrs) g AROR, o
4% H,SO, in methanol& 3 mL 7}gF % 203 &<t 7}
shEA] 5B} vortexingS AAIEHY] methylationS A
ok ¥ ©]% 1 mL hexanes 7}ste] AAkS F53kaL
©]Z FID(flame ionization detector)’} 42E GC(Agilent
6890, Agilent Technologies Inc., Palo Alto, CA, USA)=
BT BEAZAL columne SP-2560(100 mx0.25
mm 1D, 020 pm)E 0|83t ZH3Hon, B
80°ColA T 5231 200°C7HA] Z43131.2H, injection
2 detector =+ 250°C YoM, o] 5AS helium & 20
cm/sZ SHFAOH, split ratio= 100:12 1 pL A|ZE F
Aste] BT AAE AR FAME(fatty acid methyl
ester) standard 22 ©]-83}] FY retention timeS &
olste] EA435} ). =n-3 PUFAE linolenic acid(C18:3n3),
eicosapentaenoic acid(C20:5n3), docosapantaenoic acid
(C22:5n3), docosahexaenoic acid(C22:6n3)2] o2 Ak
3.0, £n-6 PUFAT linoleic acid(C18:2n6), y-linolenic
acid(C18:3n6), eicosadienoic acid(C20:2n6), eicosatrienoic
acid(C20:3n6), arachidonic acid(C20:4n6), docosatetraenoic
acid(C22:4n6)°] §o 2 ALFeIAtt. 52751 (Athero-
genicity index, Al)2} @& JA]4=(Thrombogenicity Index,
T Ulbricht®} Southgate(1991)2] Bl o3l o3} 2
o] Alketaict.

2 e o o R

Al = (4xC14:0+C16:0)/(MUFA+PUFA)
TI = (C16:0+C18:0)/(0.5x(MUFA+2n-6 PUFA)
+3 x (Zn-3 PUFA) + (In-3 PUFA/En-6 PUFA))
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weloto] it

Frelopiedt A4S 4% A8 AAele Aristoys} Toldra
(1991)8] o2 SATYON], HE Frelolt 3
298 Hypersil ODS, 200x2.1 mm, 5 pum Z-3(Agilent
Technologies, USA)S- ©]-8-5}o] HPLC(Agilent 1100, Agilent
Technologies)Z 215159t ©]'5% A= 40 mM Na,HPO,
(pH 7.8), B acetonitrile:methanol:distilled water=45:45:
10 (vivivyS Azt ARSIt 9 B5E2L Agilent
TechnologiesAFol| 4] A AFE = amino acid standard(0.25
mM/uL)$} glutamine(Sigma-aldrich, USA)S A3} 1L,
OPA (orthophthalaldehyde) reagent, FMOC(fluorenylmethoxy
carbonyl chloride) reagent(Agilent technologies)& 212} =
A= AT,

AL
WAk Aok 24} AR RELAA A B3

(sulfur odor), &&o] WAl (moldy odor), 27 (texture), &
<+ Uh(metallic flavor), AF3} BH(fat pungent flavor), &=339°]
SH(moldy flavor), ©t(sweetness)> Civille?} Lyon(1996)
7} Pham 5(2008)%] HHel Fato] oH] AF-S HAls)
Aot AXZ-EEAA A dlol] FHE 1279 T 8
AE Adste] 9f HEHo R AeAEE AAETh &
AEE 1.5 mmE &Fefo|2ste] U E of-&ste] ¥
S TES oF o &7)ol ol TsAAedAA Al
stct. olw) HrPdee S5, F3o] WAl &5 9
Akl vl a8]31 Fgo] Bhe 1-3: oF3 4-6: HE, 7-9: A

i

(

(2 of

3

Fo= W, 297 R Be 13 S £A &
%, 4-6: HE, 7.9: | FLOT TR P,

SA 24

SAS program(Statistics Analytical System, USA, 1999)
2] GLM(General Linear Model) W o2 FAI5T) A
g i ko] Hagk vinE 98] Duncan®] thAS] HA
(Duncan’s multiple range testyS 53} 5% ==l 2t

NEZEe] $olHl Aols FHEAT

A o

[

i

x|
S|

b 2APE AW R gl FFAado] ofkstet
titinZ} nebulin ¢ TS} FIE 714 M (Horowits
et al., 1986), ZAxA7 THF7} EallEo] Fx=rt vol
AW (Park er al., 2004), &% W 284S F7MA &
JAE 714531stkal(Bowes and Moss, 1962) B 1A}
Table 1= v AL Az2-UE3 o] Z2IHTPA) &
S e ot} 7% (hardness) 2 -2 (adhesiveness)
o] B¢ AL ATt AR WA ek Th(p<0.01).
w3k, 74 (gumminess)y 2 H 4 kGyx 277t dlZ2T &
1 kGyM2 7R FolF o= #& 3hs YeERItH(p<0.01).
o]¥3t A¥R= Ahn 5(2002)2] FAR 27} @alE ofn|x
2+2] side chain®] H-3o] @GS wRtl= R} Byun
5(2001)2] A7} A=) 7Rl Bash Ay}
FAFSIATE ol#g A= AR 237 T Ak ol
B VAE AR AlsEnt & ATelA 854 (cohe-
siveness), BF&Ad(springness) 12|31 % §] A (chewiness)<
e ARl mE FYFQ1 Zkel7F YEA] &9kt
Galan 52011 ¥/ de) Hae Jgxge AR
2-4 kGy ZAAA ZAMA], Cabeza 5(2007)= 7123428 4
KGyZ7HA] AAPAZAL Al Z18]al Lee?}t Ahn(2005)= 3
TX3E 7HE AWE 7S] 22306 3 kGy WA
24} A go] UK SAT SAT, Yoon (2003)%
A G7ES] 29 kGy 7PHd ZAF A sarcomeres®]
myofibrils¥} 22} 7] =07 HAwrt STkt

Husle] B A7s} 2jo]= Ueh))

kA
I

i

X|that

Table 2= ZvHd AR At WSS UERA 5Eo
o} Az aAaA R o] FQ A MMM S-S myristic acid
(C14:0), palmitic acid(C16:0), stearic acid(C18:0)¢] Z}Z}
1.87, 17.47, 8.71%°]%1.2.™, palmitoleic acid(C16:1), stearic
acid(C18:1), linoleic acid(C18:2), linolenic acid(C18:3),
cis-5,8,11,14,17-eicosapentaenoic acid(C20:5)7} 22}t 2.84,
40.03, 18.46, 2.18, 3.692. 2 eI}, C16:0, C18:1, C18:2
7} Fo ARiko 2 Yepdtt 7 ZARA] C14:0, C16:0,

Table 1. Effect of gamma radiation on texture profiles of dry-fermented sausage

Doses (kGy) 0 1 2 4
Hardness (kg) 0.85+0.08* 0.67+0.07° 0.55+0.09° 0.62+0.04°
Cohesiveness (ratio) 0.52+0.05 0.90+0.24 0.78+0.37 0.58+0.07
Springness (ratio) 1.02+0.03 1.81+£0.31 1.57+£0.75 1.09+0.09
Gumminess (kg) 0.61+0.05* 0.72+0.16* 0.34+0.12° 0.35+0.04°
Chewiness (kg) 0.42+0.04 1.19+0.70 1.03+0.61 0.38+0.08
Adhesiveness (kg) 0.2140.03* 0.15+0.01° 0.12+0.01° 0.12+0.01°

+bComparison within a row without common superscript are significantly different (p<0.01).
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Table 2. Effect of gamma radiation on fatty acid composition and partial sums of fatty acids (%, w/w) of dry-fermented sausage

Doses (kGy) 0 1 2 4
Myristic C14:0 1.87+0.06° 2.18+0.13% 1.9840.06° 2.06+0.08°
Myristoleic C14:1 NDY ND ND ND
Palmitic C16:0 17.47+0.05° 17.7340.09* 17.85+0.08° 17.61+0.06*
C16:1/9 0.15+0.02* 0.18+0.02% 0.02+0.01° 0.03+0.01°
C16:1w9 0.48+0.03* 0.41+0.03° 0.36+0.02° 0.17+0.049
2Cl16:1 2.84+0.03" 2.79+0.04° 2.65+0.04° 7.734+0.04°
Palmitoleic C16:1n7 2.21+0.03¢ 2.20+0.02¢ 2.28+0.03° 2.53+0.07°
Cl16:2n4 0.79+0.03° 0.90+0.04* 0.88+0.03* 0.86+0.02°
Cl6:4nl1 0.93+0.04% 0.97+0.04° 0.86+0.02¢ 0.82+0.04°
Stearic C18:0 8.71+0.05¢ 9.10+0.06* 8.98+0.04° 8.83+0.05°
Elaidic C18:1n9¢ 1.68+0.08° 1.64+0.09° 1.2440.08¢ 1.46+0.07°
Oleic C18:1n9¢ 34.12+0.38* 32.59+0.18° 32.80+24° 32.95+0.17°
Cl18:1cisl1 3.87+0.17¢ 4.26+0.14° 4.9940.12° 5.18+0.13a
Cl18:1cis12 0.37+0.04° 0.39+0.03* 0.37+0.04° 0.2840.04"
C18:1 40.03+0.112 38.88+0.12° 39.39+0.10° 39.86+0.08°
C18:2 19¢12 0.23+0.02* 0.17+0.03° 0.06+0.03¢ ND¢
C18:2 ¢9¢12 0.08+0.01* 0.07+0.012 0.01+0.01° 0.01+0.01°
C18:2 9¢12 ND ND ND ND
Linoleic C18:2n6¢ 18.14+0.11° 18.13+0.14° 18.744+0.122 18.69+0.15%
Linolelaidic C18:2n6¢ ND ND ND ND
>C18:2 18.46+0.10° 18.37+0.12° 18.81+0.12% 18.70+0.09°
y-linolenic C18:3n6 1.07+0.03" 0.95+0.03" 0.87+0.04¢ 0.86+0.05¢
o-Linolenic C18:3n3 1.1040.02° 1.11+0.04° 1.2240.03° 1.2340.02°
>C18:3 2.18+0.03" 2.06+0.03" 2.09+0.03" 2.09+0.04"
Arachidic C20:0 ND ND ND ND
Eicosenoic C20:1n9 0.78+0.02 0.79+0.02 0.78+0.01 0.80+0.01
Eicosadienoic C20:2n6 0.33+0.03* 0.27+0.03® 0.22+0.02° 0.16+0.03¢
Eicosatrinoic C20:3n3 0.58+0.06 0.60+0.04 0.49+0.08 0.59+0.07
Arachidonic C20:4n6 3.69+0.08° 4.06+0.042 3.90+0.06° 3.84+0.06°
Eicosapentaenoic C20:5n3 0.14+0.03 0.16+0.02 0.12+0.04 0.14+0.02
Behenic C22:0 0.36+0.04° 0.26+0.04° 0.18+0.03¢ 0.09+0.04¢
Docosapantaenoic C22:5n3 0.39+0.02 0.43+0.02 0.40+0.02 0.40+0.02
Docosahexaenoic C22:6n3 0.44+0.04 0.47+0.04 0.43+0.05 0.43+£0.02
YSFA 28.42¢ 29.26" 28.99* 28.59°
YMUFA 43.66" 42.46° 42.82° 43.39°
SUFA 71.95 71.00 71.19 71.50
SPUFA 27.93 28.28 28.19 28.02
YPUFA/ZSFA 0.98 0.97 0.97 0.98
YMUFA/ZSFA 0.61 0.60 0.60 0.61
*n-3 PUFA 2.26° 2.33° 2.26" 2.39°
*n-6 PUFA 22.90° 23.14° 23.50° 23.382
¥n-6 PUFA/Zn-3 PUFA 10.13 9.92 10.41 9.80
Total trans 2.14° 2.06° 1.33¢ 1.50°
DAL 0.35 0.37 0.36 0.36
A1 0.22 0.23 0.23 0.22

The symbols mean as follow: SFA, saturated fatty acids; UFA, unsaturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, poly-
unsaturated fatty acid.

2n-3 PUFA = XC18:3n3, C20:5n3, C22:5n3 and C22:6n3

¥n-6 PUFA = 2C18:2n6, C18:3n6, C20:2n6, C20:3n6, C20:4n6 and C22:4n6

“dComparisons within a row without common superscript are significantly different (p<0.05).

'ND means not detected.

2Al=(4xC14:0+C16:0)/(MUFA+PUFA)

3TI=(C16:0+C1 8:0)/(0.5x(MUFA+zn-6 PUFA)+3x(Zn-3 PUFA)+(Zn-3 PUFA/Zn-6 PUFA))
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C18:02 FYF o= Z7Hp<0.05)8tR.0H C22:0& 7
(p<0.05)3te & FESAWLHSFAE S7Fh= AaFel vt
(p<0.05). C16:1, C18:1 2 C183& AT/} 2T
Boh A RGO ™ (p<0.05), C18:2% 4 kGy Hg]77}
TR A YR THp<0.05). T EXSAILHUFA)
< A7 TR Y BA JERGAT F-21F<Q1 &)
o]= g}, o) Ate] AF= Stefanova 5(2011)2] 31 4]
718 259014 15 kGyZ7HAl 7S AR Al &3}
ALHC16:03 C18:0) §Ho] F7hetal, EXpA| A
(C18:29}F C18:3)°] stk Harek AR ]2
gk Ade ZAR7E BXSEARe] A 20l 9
TS AE AeE AlsH

ity oz Awo] FHTH 2EFS AR ¥Igke}
), =2 AR AL Ao AskE AR
rasitiar 4elA 9tk Nawar(1986)S A7 B3
SR RF4k]  triacylglycerol W acyl group®] A free
radical®] §4& T3l AsAEE 7ESAIA Ao b
sk F£2IN717] Wi EXsPAARe] 7had] TAE
et S,

Trans Ag-2 Q17to] 2vlehe 554 AA(HsAE 2
237] AW Well 2-4.5%7}F E=A15hH, A%e] double bond
7F BHEAA free radical@}t trans Ao EEEH
A AAEHA FH, trans AR e Als U W9
5ol ofsf wislsh A5 Aol webAE 1 gl
WH3}3ITH(Yilmaz and Gecgel, 2007). AZ-Ea AX|x]|9]
trans Ae] FHEES 2.14%= Yilmaze} Gecegel(2007)2]
B 2117] 6.96% Rt} @A Uepgon, 2 kGyAlE+
M= 2318 trans AHAFO] 1.50%E Sl THp<0.05).
B AN trans AHHREY] 79~ C18:1n9¢, C18:2/9¢12,
C18:2¢91127} 7P A2]rell A f-o8oz2 734k whi,
Cl8:2n6¢= Z7}8H= Aol Slt). ool whet & 7ivbal A
2T trans AWArO] oA o2 A tH(p<0.05). 3t
A9k C18:209¢129} C18:2n6¢E EE A|PTolM HEEXA
okttt o]28t A= Yilmaze}d Gecegl(2007) 24 4]
3716 Febd ZAPE STV trans AR g
o] F7Fstathal Bargk Ao} xjolE YERUTH

Trans AR Thekst 215 SR8, T4t
A trans AFe] Ho3= low density-lipoprotein(LDL)
FY-HE3S S7MA)71AL high density-lipoprotein(HDL)
FHEHETES =017] whitel I 59 4%23HCHD,
coronary heart disease)?] 9|3 Ad(Fritsche et al., 1988;
Ulbricht and Southgate, 1991) @ 4174 o] WhgS Z7}A|
7)™ (Willet and Ascherio, 1994), =1 |gA-L E3}AHFA
9] 48] YgAdo] AL LA JH(Fritsche and Steinhart,
1997, Litin and Sacks, 1993; Menssink and Katan, 1990).
wbA] 21350) R A A ranstEe] STV HA FEE
f-ol8leok 3b 1| FDA(Food and Agriculture Organiza-

tion)#} A A B 7A7]75(WHO, World Health Organization)&
21Fol| SAkE rans Aol AAAH] 4% oJstE =
ofo} Fhtkar PABIYTHWHO, 2003). ¥ A9 =55
o]-§gt Ax-E AR Y] FHASAGF AL B EHIFA
AGHTHE ZH 0.35-0.36 2 0.22-0.230.2 u-$- A 1}
Elton, Alg7telle &<l Afol7b YEPA] kUt
(p>0.05). T2 trans AR Cl18:1904] 7|3t &
A dom & AT AX-LAELAA rans AL
C18:219¢12>C16:1/9>C18:2¢9112 <=2 2 C18:209¢127} 8
trans AHAEo 2 LFERSTE

n-3 @ op-6 AR 4 kGyA BT} T2 A|@FRoh
FoHew A et th(p<0.05). FH2 B¢ n-6/n-39]
Hlgo] 4001 HA ¥&xsE Aistir YATHUK
Department of Health, 1994), ¥ 23 9] n-6/n-32] H]-E-L
10.41-9.800.2 AP F94Q1 ztol= YehA] 248k
o o] AagEel g w2 FEOR YEkTh
PUFA/SFAS] s}k CHDS} dd3to] o (Muguerza er
al., 2001), 5 AP A 0.98-0.9957F 0 2 Fo]FQl
Aol Qolor] 4F AnsE Wel A2 Jekdt.

Sa|ota| At

Ax-2a SAFY 553 &9 Srle A7) 471k
Zot YHoA dojues 847 57 3shkE-Eo
o3 BAE = ZolH, T4 A= T3 842 &
231t K(Toldra et al., 1992; Ventanas et al., 1992). Careri
5(1993)2 lysine?} tyrosine Tw§le] 553 </ Bt
S Z7PA71E Aol o, glutamic acide FHk} A
o] 1o, phenylalanine¥} isoleucineS Alubol] LA 4
ol 7]19E 3}, tyrosine> FAGZHQ 7|HE dtja Ry
SHATE Mau9t Tseng(1998) a3 =43y F
ornithine, isoleucine, tryptophan, methionine, tyrosine,
threonine, glycine®] S717} &8k FoEdolgtal Bl
S} Table 3& Zvhil AL AR HE LA A 9] freo}
v =it S (me%)ys UERA 3Eolth AR-HEAAIX] 9]
f-2Jotu=ake] SF2FS alanine, leucine, glutamic acid,
taurine, valine, phenylalanine”} Z}Z} 105.11, 76.27, 68.12,
59.83, 51.49 mg%, 48.19 mg%Cl.E alanine®] 7} =&
TS eI F freotv|=at e b Ag
TH(722.27-803.95 mg%)7t TIET(661.96 me%)HTh 7
yebg oy fo4d-e It phosposerine, aspartic acid,
glutamic acid2 ZrHA ZAREZ foldoz Z718kA
O UH(p<0.05), lysine2 Fo]H o2 7+A3H th(p<0.05).
Glutamic acid= &4~9] deamidation®l] ]3] A3 (Dura et
al.,, 2004) == A0=2 FAHEM, gtof] 7PF & FEFS v
A, g2 AuidEy FET Al gt s ZE8S

HERR7 1= gt
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Table 3. Effect of gamma radiation on free amino acid (mg%) of dry-fermented sausage

Doses (kGy) 0 2 4
Phosposerine 4.51+0.42° 5.19+0.43% 5.38+0.45% 5.41£0.27
Taurine 59.83+5.32 56.44+4.23 64.84+4.56 56.30+4.42
Aspartic acid 2.5540.32° 3.7940.35° 3.71£0.51° 3.97+0.43
Threonine 19.75+2.12 22.41+1.86 24.17+1.25 23.72+1.45
Serine 22.31£2.86 25.3143.56 30.55+3.76 27.80+3.15
Glutamic acid 68.12+6.56° 82.00+5.86" 99.04£6.62° 97.07+6.42°
Proline 24.03+3.45 28.17+2.86 26.18+2.75 22.84+3.31
Glysine 30.55+3.25 35.03+3.45 40.20+3.65 37.78+3.78
Alanine 105.11£10.25 116.80+11.32 129.31+13.56 120.77+12.52
Citrulline 2.60+0.56 2.48+0.45 2.83+0.25 2.50+0.62
Valine 51.49+3.43 56.50+3.56 59.76+3.45 57.03+3.97
Methione 32.46+2.56 33.15+2.56 38.15+2.85 32.04+2.75
Isoleucine 39.87+3.42 41.84+3.12 45.4243.25 41.87+3.56
Leucine 76.27+4.56 80.41+5.23 85.63+5.27 79.13+3.68
Tyrosine 21.65+1.56 23.51£1.56 25.1942.12 23.1942.39
Phenylalanine 48.19+3.56 51.93+£3.76 58.55+3.98 52.64+4.19
Lysine 19.96+2.49° 21.38+2.32° 24.88+2.64° 15.12+1.65°
Histidine 30.21+2.56 33.40+2.45 37.69+2.42 34.5042.17
Arginine 2.50+0.23 2.53+0.26 2.48+0.21 2.48+0.24
Total 661.96+52.12 722.27+51.23 803.95+48.52 736.16+49.56

*¢ Comparisons within a row without common superscript are significantly different (p<0.05).

Table 4. Effect of gamma radiation on sensory evaluation of dry-fermented sausage

Dose (kGy) 0 1 2 4
Sulfur odor 2.60+£0.17° 2.17+0.15° 2.17+0.15° 3.13+0.06°
Moldy odor 2.70+0.44° 1.77+1.16° 1.10+0.17" 1.23+0.21"
Texture 3.50+0.36 3.30+0.30 3.33+0.32 3.47+0.35
Metallic flavor 3.63£0.35 3.37£0.32 3.63£0.31 3.53+0.25
Fat pungent flavor 2.30£0.20° 2.10£0.26 2.17£0.15° 2.53+0.15°
Moldy flavor 3.30£0.26° 2.67+0.49% 2.37+0.47° 1.77+0.49¢
Sweetness 3.47+0.06° 3.30+0.367 2.37+0.32" 2.33+0.49"

#*Comparison within a row without common superscript are significantly different (»p<0.05).

EsdAt

Table 4= vl A} AXR-LEAAAY H54 54
< YERd stolth. 443 S (sulfur odor) B AHAH
3} =H(fat pungent flavorye 4 kGyollA 71 =4 el
TH(p<0.05). Ahn 5(2002)°] ZAFME|7} @l ofm| =it
9] side chain®] B-IA|A BHFHE Wikt Bagk A
I FrAksHAl & Aol A Fubd AR sk S
2 Aukks) gro] B FHol| S vt =3, ol
WA (moldy odor) ¥ FF<] TH(moldy flavory THZETH
ot 4 kGyA oA FoZ o2 BA YEPTHp<0.05). ©]

H3t A= AT A HEAd 2 ASE vAEY
Z @ APE(Chung ef al., 2007)Z {18 RIS WAl 7+
23h7] o ® ALRET A T (texture) B S Tt

(metallic flavor)ollX= AlET7E vlao A f-9]4<1 z}o]
7F YERA] egkon), ©@ake 2 kGy o) 227t B
HERATHp<0.05). ok AL Al o] WA 9 #3o]

gto] Astell FaFs wX|H, ©@5te] Astel] @S mlA]
= AS=E UEiET A 248 11719 Bt Fe) 1
23 Q17ke] A Y-S FTHUK Development of
Health, 1994). GY-EFESAILHMUFA)O] thgh SFAS] H]
S (MUFA/SFAYS 2159] Bts 2R3l P20 2|37t
= 4+ Aok B skt Anderson et al., 1975). E A
o 5] MUFA/SFAQ] H]&-& 0.60-0.61 FFO.2 f2]% 9]
z2tol7h e A egton, HstiAle] dutis s
7F ik

o OF
i) =

B Ae Avbd AP Azdase] 227, Ak
fFeotueAl 2 #52 EA njxe JS FASH
3l HAISFATE. X (hardness) & F-2 (adhesiveness)
o] 79 A A7 Fed o2 GHA YERSTH(p<0.01).
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779 (gumminess)?] 7F--oll= 2 & 4 kGyAH 77t BT
2 1 kGyAHETET Fo8o=2 w2 s YeEislo
(p<0.01). APFAEe] 79 A7 ESAAHSFA)(C14:0,
C16:0, C18:0)2 fFo]H o2 =431 (p<0.05), E-ESAAE
(UFA)CI16:1, C18:1 & CI8:3), trans AMAF, n-3 2 16
Aat o) ke 4 kGyAH oA At th(p<0.05). 7
vl ZALA|E]= phosposerine, aspartic acid, glutamic acid
Z 7t AlFHOY, lysine TAAIHTHp<0.05). T57AF
9] A%, 3FH(sulfur odor) E A3} Hh(fat pungent
flavory2 4 kGyolA 71 =4 YEREO ™ (p<0.05), 5%
o] WA (moldy odor) ¥ F%°] ZHmoldy flavor} A
ebstthp<0.05). o1439] At gehdl A} 244, A
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