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Abstract

This study was carried out to clarify the addition effects of lentil and Opuntia ficus-indica instead of nitrite on storage stability for
sausages. The antioxidant activity, acid value, peroxide value, volatile basic nitrogen and total acrobes were determined. As the
concentration of lentils and Opuntia ficus-indica increased, total polyphenol and DPPH radical scavenging effects increased
significantly. The F6 batch which had the maximum concentration of lentil and Opuntia ficus-indica, had the highest polyphenol value
and DPPH radical scavenging effects. In addition, lentil and Opuntia ficus-indica supplementation lowered acidity, peroxide value and
volatile basic nitrogen of sausages. Therefore, addition of lentil and Opuntia ficus-indica showed inhibition effects on lipid oxidation
and protein deterioration of sausages. Also, Opuntia ficus-indica dropped pH, while lentil raised the pH. Bacterial counts didn’t have an
effect with the concentration of lentil and Opuntia ficus-indica on initial storage day. Overtime, the bacterial growth in the supplemented
sausage group was less than the growth in no supplementation sausages. These results indicate that the addition of lentil and Opuntia
ficus-indica increase antioxidative activity and inhibit lipid oxidation, protein deterioration and microbial growth. Lentil and Opuntia

ficus-indica are useful materials in sausage production.
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2relA] 9&-S SCKNing Wang & James K Daun 2006,

Johnson CR 5 2013). AEe] 84 Aol f= &9 &
A= ‘Miﬂﬂl sted gel 3 FYEHE Xifs}, A&
T A3 58 ARt FTHTH Hefhawy 2011). AE-E

T2 Zoj H)3] B £ Far} ¢gloy wE g7} 7}
T e AE duEdoe® AUNESI S H(American
Running Association 2009) H IUdlA = ALL o]
g A" 7H, WY T 9 AFEo] FujEr] AR

Aol A wheld dhefo] Ha1 AfEo] WA

o
aspgol gl APe 2mATL aTshe AUl

Ask, AZE Ao & YE 248 FHAT oW &
3] red MY 2AAY] H2 S UYebd & e 84
742 FA I YT,
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sutebdlgogw B89 Opuntia ficus

indicas 71902 331 A AAASZ 4,0005°] =A)3}

1 o fYYete FE AFEANA AuEL Jdok
(Seo KI %5 1999, Lee SO 5 2006). Wd 2= Ax3 7]

ol gl W Aol AT AT oo Tl
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gt whdxo] FA2 HdA A F o shuE ¢el
HERES} FARE wEbAobd 3 WERIES 3HRekal
Roem HEAobd A2 pHell o % WA o 2 HE wl-¢-
bt w2 FlkH(FDA)S 371 ofd, dA W
T 5 oY & AFe MAE o] §FHI YtHLee SO &
2006). MdzE= AlE 80% WEE FEA FHEL
442 mg/g, FEZTHREOIE=E 147 mg/gel™  Bacillus
subtilis, E. coli, E. coli 0157, Salmonella®| 33A]0]
AE Ao g ATHUTHJeon YH 5 2012). WMEdZRE 4
AR F& S d F e AAAE 7RI QoA
ikst g S TR AL Qlo] A9 ofFAE S
S 7 de 84E A Uk

ZAH(Lee NR 5 2015)04 #L3} MdZE A A]9)
H7ysto olst 9 s 54 & A7 A%, TV
ZAA o] wls) vt AZF Fo] §-Eskal ofELkd Ut
AR AN YElY= HA =9l FARE ZAo] YeER =
AL & T ARG B AFoA = gy Wdzxo o3|
Uehbs A% P8-S gotrr] st gutde=s 4
AR o] WAL Clostridium Botulinum 2 A 52 93]

A7Vsks olAAES A FSHA egtth. a8l3 AAUA

ol tidk FrkaamA aax]e] FEA8e Al =
= Agabl gl g Wl Al Al Sl ohsh

=1
=

I, XM= Hie

o

HE 2= A TR0 vFES(Jeju, Korea)oll A AQullg 2014
ik A delE 74EH e Shin EH 5(2011)9] A2
o] met 70% ol eFE(Samchun Chemicals, Pyungtaek,
Korea) = 2443t A|ete] FE313oH = & o335t
I AAEES AN 20 brix® DFATE 2AIA A
Zof| AH83 HjA 7)== SK Z4HNonsan, Korea)ollA] 3

Table 1, Experimental design and ingredients used

7HE-S B X FE(F)(Gunpo, Korea)S Fal T35k
AHEBEATE AR A 2§ AT = Hg 91 2
& AAst Tt o AAR A Al 10%S] A
< HE Tt AEEo] AU dYstEE Skith
HAZZE A7) sl A3 AE- red 9] &
AY T Z29F%(Seoul, Korea)olX] EFAHS Frfslo]
AH&-3H AT

2. ARl M=

A WAR FE258 VIS AR Aze dud
PL B3l Table 19] vikPI = Az thzao =
A 37] FFL 0% 7o E stgom Ayite HAL
7l 2AA AEFEES st Ha 70%E B
U A 30%0] thal AE ) Adx oekE FEES Z
g H7bEo wigEs vt Az HrtES
= ANE TYEIA F 481%F HUISIATE HIHEY
FF+ AAaT(Hanlusalt Co. Ltd, Ulsan, Korea) 1.5%,

0 0%

a-

o TT
u] E 3 2 9l(Meatteck Korea, Jincheon, Korea) 0.5%, <!
Atd(Aditya Birla Chemicals Ltd, Samut Prakan,
Thailand) 0.3%, 7FAIIYES(Lactoprot Deutschland Gmbh,
Kaltenkirchen, German) 0.5%, UF%H#(Archer Daniels
Midland, Chicago, IL, USA) 1%, L-o}~I2HLMGER
(Zhejiang Jiangshan Chemical Co. Ltd., Shanghai, China)
0.05%, WA EKTS Corp, Seoul, Korea) 0.8%, L-ZF&4¢
WEE(CJ Cheiljedang Corp, Incheon, Korea) 0.15%, H}O]
L3 ikolo]Z|(CJ  Cheiljedang  Corp, Incheon, Korea)
0.01%E AH&3tAT AP Hd o) oaf Y= A
S dotry] fJa] obEAtdS HUKekA &%k
ot Ade A ] FFUE ALE thAsd o o
Wx e F2E2 F5dFS sty JA7rEtsE 3
= =23 Pdx oEe A7
€ Seo KI 5(1999) Lee YS 5(2011)2] A= s}
o JHaA7} YTk = 3%(viv)e FEE A3 TH

Ingredients Treatments

F1 F2 F3 F4 F5 Fé6

Pork ham meat (w/w%) 70 65 60 70 65 60
Pork back fat (w/w%) 10 10 10 10 10 10
Lentil (w/w%) 10 0 5 10

Opuntia ficus-indica Ethanol Extract (v/v%) 0 0 0 3 3 3
Cold water (v/v%) 15.19 15.19 15.19 12.19 12.19 12.19
Food additives (w/w%)]) 4.81 4.81 4.81 4.81 4.81 4.81
Total 100 100 100 100 100 100

D Refined salt 1.5%, meatprom 0.5%, sodiumpolyphosphate 0.3%, sodium caseinate 0.5%, soy protein

1%, L-ascorbic acid sodium salt

0.05%, white sugar 0.8%, monosodiumglutamate 0.15%, disodium 5-ribonucleotide 0.01%

Al E ] et e] 2] A 31 Al 55 (2015)
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AP e AR AX 80°Ce] B Bol 208 A
ao ENSAT AATAE AR FA A
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712 4% 5 AL A oA fJﬂo}‘RiE} e
=53 Aol Table 10 whe} AA 4w, A 59 H
7hee Fdske] 12 alkgl ? Nz F2ES FY3t
of 22+ wykstal Alo]el FXIstAH 3 F 85°Cl
A 50X Ay @+ A& 1Z19l WHReEE g7
Hoﬂ Weapoll A eF 40°C7t 2 wizbA] Wzbeta IE 2R
3 F 4°ColA 30 B RS 109 Mo =
A8kt

3. & E2lnl= &4

Z Z9¥E ¥E2S Folin-Ciocalteu reagent(Sigma
Chemical Co., St. Louis, MO, USA)S ©]-&3} Folin-Denis
WHH(Cho HS & 2007)2 ©]83tAth AlE&89L2 4A7
off 70% cere&S P& 5 #H3}3te] shaking incubator
(24°C, 100rpm, 24 hr)ollA 2AIXE FE3P 3L o 743k
T ANEE ARSI AlE 0.2 mLe Folin-Ciocalteu’s
pehnol reagent 0.2 mLE FH7}ste] 387F A4 ¥
A2 & 10 %(w/v) Na;COs3(Samchun pure chemical Co.,
LTD, Anyang, Korea) 8 3 mLE 7}sto] HAollA] 14]
F &% HA T AEAE 765 nmolA] FHEE S35
Aok FFEFAL gallic acid(Sigma Chemical Co., St.
Louis, MO, USA)S ©] &3t AHFH(R’=0.9962) 283}
o FFEE ArleAth

4. DPPH 2iC|Z AHs =X

DPPH #t)ze] thdt 274%S Bloise H(Cho HS
S 2007)= WEFs] 54 stk AR &9 T =
T S0l o] &F A e AE AHESIATh R
of ¥=EE 3|43 AlE | mLol| 0.2 mMS] DPPH £
(Sigma Che mical Co., St. Louis, MO, USA) 1 mLE 7}
3t vortex mixer(V-32, Grant Instruments, Cambridge,
UK)E 1023t & gk 3 FdollA 3023 vHSAIA 517
oA FFES AU AES U8 B2
Z73 ¥wste] 100-[(AEH7FTe FRE/FEH7TY
FRE)100] O f2 B £A BHS AU

5. pH &™
AR pHE £AA 10 goll S/ 95 mLE ¥,
23] WHHAIZI & pH meter(720P, iSTeK, Seoul, Korea)

2 g2elA 33 vhE 54 Fdskioh

6. A7t =H
A7t AEFFH Al8W(Korean Food and Drug Ad-
ministration 2008)2 Z&3} o EX3IHTE AA|R| A

— A& ethyl ether 2} ethyl alchol2 1:12] H]&
2 T3 &g SaARl F 1% FAszEE] &4
ek 7k wk] 9 ol 9‘134—1- H2 ZAo] 301t
A48 o 744 0.IN KOH -£%(Samchun Chemicals,
Pyungtaek, Korea)>. &2 #73le] 3} ch

N{N'
o ot
:10

7. oHEEETH £

HhbelE7HE 2 FF % (Korean Food and Drug Adm1n1—
stration 2008) A @H O &2 EA3IATH AAAZRE F
3 FAE ZARFZEZEE £9(3:2) 25 mLol| =o)L z—f_
stae=dF &9 7hel 4L v °Vt°ﬂ/‘1 S5e
A F FHTE B AT 1% AEEHES AAoF
o2 HrVa 0.01 N ﬂ_?_%LﬁUrE%r &-%4(Samchun
Chemicals, Pyungtaek, Korea) &2 Jajo] 2= w7}z
A ste] ALk

8. FUMHIITA £

ksl HELA-]

t

718 2x(volatile basic nitrogen, VBN)2 2]3&-¥
Z(Korean Food and Drug Administration 2008) Al &S
AgstAtk A= 10 g= Fst] S/ 80 mLE 7}FskaL

ES50] FHA 30E1T AT T o JAAS 95t
& 20% trichloroacetic acid(Sigma Chemical Co., St.
Louis, MO, USA) €< 10 mLE 75k 1083 9% & 9
Al EEste Aede APEdom ARSI Conway
|71 WAl 0.01 N 5-4KSamchun Chemicals, Pyungtaek,
Korea) £ 1 mLE, 9Ad= AEEY | mLE AE3}
Al 718 o YA KoCOs 89 1 mLE Ade] =<4t
I BkE desianh oA o AP e &9
2 &3kl units 37°CY -27]|(HS-CWB-33, Hansol
Tech, Seoul, Korea)ol| A 80&7F |3 & 1 Alo] H-Aky
£ 0.01 N HCI & o2 HAste] g d7le] A3}
A= F& STk

rUl

9.

Ot
i

24
}717be] & mAE F4S Glsr] el Ftr
(total aerobes)?] WIS ZH3IAT ARE AHT o
AHEE = B 87)9F APAHA o] He EE )
A g 7T 121°ColA 1583 719k, 7hdske] i A
23tk AR 5 g TR ek filter7} WEH
stomacher bag(B01348WA, Nasco, Fort Atkinson, WI,
USA)oll ¥ar B+ *3\3]*]“-’?‘ 45 mLE 7¥sted 2% 52t
7AsE Al 3 ool g 108 MR B|Mst o
TE5 SHsA “‘—iu\ = petrifilm" aerobic count plate
(3M, Maplewood, MN, USA) TY°l A& 1 mLE 32

2 HEFS F 3200l A 48417t wdsted YR colony 2
TE SAAT

3

2
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10. SAIEM

Ay} Ao SpSS ZZIIW(IBM SPSS statistics 20,
Chicago, IL, USA)E ©| &3l B+EFHAE 4H=3)
Fom AP Whdx Hrld mE FE 54 wle}
A7) E Wl dUulx] EAHEA O F A Es)
9L, p<0.05 == |4 Duncan's multiple range test2 ©]
&35t A7 ol e HAskaith

m, ZAar  0F

A WAz H7te] o3 Y &A1 st
RS doliy] 93 FEEHE HME 63 AAA Y F
A ETFE Table 29 2t WD HIFEF ST7H0%,
5%, 10%) 2 Wdz A7 S7KH0%, 3%)°l w2t & &
goE FHFe F9F F7HE BAHp<0.05). A 7]
E=7(F1)Y & ZPus ol 38.52+1.08 mg GAE/
mL<l Aol vla] A 10% H7HHF3)E 85.99+0.67 mg
GAE/mMLE YERAI Wiz 3% H7FH(F4) T 67.93+
2.03 mg GAE/mLE EXth Ay} Wdzx sheFo] 71
B F6ol & Zeldls ¢S 91.7740.45 mg GAE/mL
2 AYTFAAA 7 BUTh T8y Wdxel dY &
& H7HAA Yehe F EYEs §Ee WY 10%
o= HIbe vlal F7bEo] A skt g wd
Zof FfiE BRI A8 7lske AR 4
Huom, ko= oo gk A7t Basith Mdx 3%
A7WY 2AA Y F Z2EElE 3 S PAE 9%
o] A& o HH(Lee NR T 2015)014 YeERS
A o] Widxe AR ANMEE FFd] EoF3l
o} Han H & Baik BK(2008)2} Oomah BD 5(2011)>
go] F Zov =S 11.8~20.83 mg/golatal 39
Lee YC 5(1997)3 Shin EH 5(2011)& Wdx9o] & ¥
5 S 2.21~4.97 mg/goletal st o] Mdx B
o gatsl B2 o] =2 AL & F AT AR

Zto] gt wet F ZEdE S FYFoE 7

= A4S HYHp<0.05). 30¢ A7 Wy o
o] 7P HsdEe] Aen AL wMdx ghEFo
71 B2 Fort 7Hd B2 dsdEs sk AT =8
Ady WAz ghgol| 8~13% = Wol HE F3, F5, F6
= AR 10704 fFrelatE HolAl &kom 209 A=
FE FolakE YERUTHp<0.05). H=4d e
SRS A g A Algete] A ee AR 4kAe)
o W& JAANA A #HHBEES HHslet AkstE
A3 cHLee JH & Chin KB 2012). #H= &0 ek
o] WETE i 4ol Eom EFHHLEo|lERE
polyphenolic substanceZ4] 3}8trF=ol| we} flavonols,
flavones, catechins, isoflavones 5 2.2 E/E I ©]&9
TZ2 ztolol wet ALkst ZF A oA Fo AskE
2 Ao @S FthShin EH & 2011).

O KoY

<

2. DPPH 2iC|Zt AHs

kst 2|8 AMSE I e DPPH &z &
s DPPH7} B2 A=A B vl gk 2
ZYHZ 2 polyhydroxy WaFs, WS oflF 5 A&l
o3t FUnkee SHFoZN HA Foso Aol =
A= HolthLee JTW 5 2013). 4219 =2 "y}
NdZx FZ255 et 718 A" & & A /S
25°C A3l DPPHE| WstE A Z 3= Table 3
I 2o F ZE9s 3 SAAAe v E Y
I} Adx H7bE FH7FAFDO] el =& DPPH 2t
Oz &2A%S el 99 Hrlgo] 2e4E, 9
Wxo] H7leko] W&<E DPPH Ptz &7%o] o}
Hom MYy} ¥Widzx Hrigko] 7Pt w2 F69 DPPH
gz 2A%°] 7HE =3t R F)E 18.74%°] 1
A8 10% HA7HTE 88.82%, WAX 3% IHAUE
63.40%, WY Wdx FeFo] 13%E 7 B2 Foo
92.05%Z YERAATE 7t A4S HIFE A4 A(Lee
IW 5 2013)% F7H=9 o] S7ters AA 3o &

Table 2, Total polyphenol of sausages treated with lentil and Opuntia ficus-indica ethanol extract (%)

Storage Treatments"
days F1 F2 F3 F4 F5 F6
0 38.52:1.08"2 79.01:0.20" 85.99:40.67"° 67.93+2.03" 83.61+1.06™ 90.77+1.05™
10 30.64+1.75% 74.98+1.89™ 85.3540.84"° 63.3142.60% 82.37+1.39™ 89.74+136™
20 15.04+1.18% 55.73+0.76™ 80.71+0.61% 57.00+2.00% 63.41+1.14% 84.17+0.52™
30 12.15+1.80" 52.60+1.55™ 79.25+0.59 50.151.71™ 61.23£1.02 81.90+0.62

D See the treatments are the same as in Table 1.
2) A-D

3) a~f

Y All values are Mean+SD (n=3).

Al E ] et e] 2] A 31 Al 55 (2015)

Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).
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Table 3, DPPH radical scavenging activity of sausages treated with lentil and Opuntia ficus-indica ethanol extract (%)

Storage Treatments'
days Fl F2 F3 F4 F5 F6
0 18.74+2.07* 71.12+1.19™ 87.82+0.69™ 63.40+1.87™ 81.91+1.63 90.05+1.86™
10 14.84+1.54" 68.15+0.89™ 87.89:£0.87" 54.84+1.53% 83.2141.54" 89.05+1.47™
20 1127036 62.04+0.67° 82.85+0.34™ 49.93+1.88“ 79274125 84.05+1.63%
30 9.12+0.59™" 56.23+0.65™ 70.4140.74° 46.79+1.74° 64.97+0.57° 73.83+2.21%

D See the treatments are the same as in Table 1.
2) A-D

3) a~f

» All values are MeanSD (n=3).

o] STt Balet 2 A3E YEleH Shin
EH 5(2011)& ¥ #= o] S718<5 DPPH gtz
a7 Y S/ st & AdAAe} fAksIoH
A771zke] Zdgtel mE &A1Ae] DPPH ez 427
Tk F EdE 9 TRV E fedes Hast
Athp<0.05). AL} WA= §5Fo] 8~13%<! F4, F5, F6
2 HsH TR R A% 2098 FEH fFojxE UER
ATHp<0.05). Hyung DG 5(2003)2 Wd oA gH4ks}
A4S Uil AE8S WMdxe £7] 2 drjolA &2
3+ flavonoidsQ! quercetin, (+)-dihydroquercetin, quercetin
3-methyl ether2}al st HAEH5 S8 quercetin
o] 74 EE FUBHS UEITHL RIS A
Y3} 2o Fo| o aFeLe FASAR A4 1Y)
& 74 (Barnes S 5 2000), AW 348 S A|(Arora A T
1998), AHE Aokl 4kslAdA|(Kerry N & Abbey M
1998, Meng QH & 1999) & ©hst 48 Yehita
sto] 2AA O Foldt B3 € Aoz ot

3. pH

65 2AA ] pH 5423 Table 49 Aot JE A
7holl o3 A=Al 9] pHYE FrolH o2 Fobylon Midx
bl 3 2AX Y] pHE #F93 ZAE BItKp<

Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).

0.05). th=2] pH7} 6.13¢1 Aol Hl&f Y 10% H7H
6362 R Wdx 3% H7ME gixTdEo ve
6.058 YEMIYFY. W@dxe)= FZE citric acid, tartaric
acid®} malic acid 59 f714te] Bo] FfEo] A9
pHE Hojx=d Zlo g HRIth HiEAE H7Ie =5 ¢
E](Park SY & Chin KB 2007)2] pHX citric acid, succinic
acid, fumaric acid?} 22 7|4kl 23] GBoiHoar s}
dom Zhx9} 738K Cho SH 5 2006), ZE(Lee JR
2004), 2U]AKKim SM % 2000), 7]E4KYoun SK
2001)= 7 &A1A9] pHE H7H=9] w2 pHel
3] AaAIFe] pH7E Holthar stk AA7|3te] 73
gholl wel AAAS pHE o8 A B3-S ey
Aot 30 A% 71 Hu WY gl 10%E B2 F3
7} 7V w8 pHE YER L Wdx 3%E H713E F47)
7HE @2 pHE UERRITE AA7IZE A o] mE 4
Aol pHe] THAE vAE S g 4 A= T o
2 7FA] 82l o3k AARE B HJATHKim SM & Cho
YS 1999, Cho SH & 2006).

1o ol oft

4, A7t
6% 2AA Y A} 24 AI= Table 59 2oh g

A7 D WAz Aohel s aAAS] ke felEo

N T2

Table 4, pH of sausages treated with lentil and Qopuntia ficus-indica Ethanol ethanol extract

Storage Treatments"
days F1 F2 F3 F4 F5 F6
0 6.13£0.03"7 6.2120.01"° 6.36:0.02™ 6.05+0.02 6.14+0.03" 6.23+0.02*
10 6.09+0.02% 6.17+0.02*% 6.29+0.02% 6.0120.02% 6.13+0.03™ 6.21+0.01*
20 6.04+0.03% 6.0320.02 6.13£0.03 5.58+0.02“ 5.85+0.03% 5.92+0.10%
30 5.99+£0.03™ 5.89+0.02™ 6.03+0.03™ 5.34+0.02™ 5.79+0.02% 5.83+0.04

" See the treatments are the same as in Table 1.

? AP Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).

Y All values are Mean+SD (n=3).

3) a~f

Korean J. Food Cook. Sci. Vol. 31, No. 5 (2015)



Table 5, Acid value of sausages treated with lentil and Opuntia ficus-indica ethanol extract (KOH mg/g)

Storage Treatments"
days F1 F2 F3 F4 F5 F6
0 0.74+0.03722 0.67+0.02 0.65+0.01% 0.7240.01° 0.67+0.02 0.62:0.02
10 0.81£0.03°*" 0.69+£0.01° 0.66+0.02°* 0.734£0.01° 0.69+£0.01 0.64+0.02
20 0.89:£0.02™ 0.79+0.01% 0.710.03* 0.810.02% 0.75+0.02% 0.67+0.01%
30 1.01£0.04™ 0.97+0.04™ 0.810.03" 0.98+0.02"° 0.92:0.02" 0.710.02"
D See the treatments are the same as in Table 1.
2 A values with different letters within a column differ significantly (p<0.05).
? *¢ Values with different letters within a row differ significantly (p<0.05).
» All values are MeanSD (n=3).
2 S A THp<0.05). AF27] gz 4P 0.74 2o} &AA Y HitstETHE 4Ee) R A 2 g

KOH mg/gellen Y 5% H7FHF2)= 0.67 KOH
mg/g, MAZ 3% H7HF4)E 0.72 KOH mg/ge UER]
of MidxrY #do] Astal A EATT B AU
A Wz ol 7}1& =L F6= 0.62 KOH mg/g
< Ueifo] Hrbgol wess At A anrt vt
& 3A dehde As & 5 Uik FHls ko] Ut
2 B&45 DPPH 07 &A% ¥ A FA
A#}E Bty g Wdx Hris A 109 71
A FYAPE glev A 20¢ AARE fFojHow
Fokdletl AR7IZe]l AAgel wet At Frkehe
1S A a4 =e S Akl o7 Akl E
gk Folgt st Brewer MS &5 1992, Park WY &
Kim YJ 2009). 22 A7 ol dojvbe Age] s}
= YY7H Aste Abstell o A EH= LSkl =,
Frtsla, Aitskraet 43S 52 A SAHEH
2 U3, Y i, 23E ST v st
(Lee JW % 2013).

rO >,\l

5. DHAkEIET}
Ags wMdzo] 0@ ksl Ad oA ETE Lol
7] 9% 6% 2AA el FukstEr) ZHATE Table 63}

@th A7 Wt oo vopyow dda 9
Wz ghegol 7}%} B2 F6o] HtslErt o] 7Hg A
Atk TS 3.89 meq/kgS YERAAI F2(HE 5%)=
3.67 meq/kg, F4(dZx 3%)E= 3.81 meqkg, F6(AE
10%+9d 2 3%)= 2.42 meg/kgs YERJo] ®dx ®}
= o] slETE JAEHTE o §skal ol

|

Bers Gt o A4 dehde & 5 itk A7)
2 NEA Az

to] At wmE IS E7 = %
]%'—Ei FrojH o7 EolHTHp<0.05). 743 E2Z(Yun EA

5 2013), "F=EH $9FPark WY & Kim YJ 2009)<
ZéﬂL 2AAE A8, nheE, FuEe] HUME 4bket
HistE7E FFo] wrot ow, nhEdt el E o
A= polyphenols¥} flavonoid 52| &4ksl Aol 2k
Zolgl stk #@l"de] DPPH oz £7%LS 147.0~
156.3 pg TEAC/geletal st o A& w4ksl A5
1,782.3~1,338.8 g quercetin/g ©.2 %<& ksl %
2 st AATE 7 AR ZAEUTHHan H &
Baik BK 2008).

N

oI-

6. PIEAFIIEL

A3} )

(VBN)

dzo] W7l o7 2AAe] T s

Table 6, Peroxide value of sausages treated with lentil and Qpuntia ficus-indica ethanol extract (meg/kg)

Storage Treatments"
days F1 F2 F3 F4 F5 F6
0 3.89:027 3.67+0.11™ 2.97+0.11™ 3.81£0.05™ 3.26+0.15™ 242+021™
10 4.83+0.12° 4.46+0.14° 3.89+0.15% 4.61£0.10% 423+0.14 3214029
20 6.25+0.27™ 6.02+0.14%° 4.96+0.09% 6.09+0.05%° 579024 4.66+0.21%
30 8.56:0.26™ 8.09:+0.11"° 6.34+0.12" 8.30+0.15™" 7.57+0.08" 6.01+0.19™
; §eDe the treatments are the same as in Table 1.

3) a-e

Y All values are Mean=SD (n=3).

et E 2275t 7] 4] 318 7] 55 (2015)

Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).



Az Widzo) M7 aAlx| o] AR P mA= S

AA &S dolrRy] 9 65 A2AIX2] VBN SHA
+ Table 73} 2tk A 7|3ke] 73l whe} VBN &
< fo)d F7He Bou AR 3097H4 10 mg%s
A Tk 21FF%(Korean Food and Drug Administration
2008) YE52] VBN 3832 20 mg% ©|3t= A gHH
o] o} FHol S S AFoldh Srks F=
E #7} &A1A(Shin JH 5 2011), F77H A7F 2A1A
(Jang SM 5 2004), 7}2%=24F H7F AA A (Lee JTW &
2013)E AH7FEC 9l AA7Igke] Agtol| wel VBN
AA EAE YERNJTIL st tHET(F1)2 309 A
A71ZF B A&AQ] SVHE Bl vk ddy apdx
SheFo] B F3(AE 10%), F5(AE 5%+Md % 3%), F6
(A" 10%+0dZ2 3%)= A 109744 FoAE ol
A U A 20 olF FolF F7HE EATHp<0.05).
gy Wdze i ZEus o stEd 9
3 e wsf A EAE YEde ZeE Btk &
ol AR 5 wASHE S5 o Eajale} v
AFo] BHlshE Easd 9ty 4§ TZo] ofnlx
ko g Fa|Ea ThA ofu|iito] AL Fr|Ejd A
2 FalEEsd, 53] vAEY] 9= 555 VBN
o] dtefo] Z}slA Aukal FtKTak SB 5 2005).

571

=IA
7. SdT

Ay MAZE HVISE 6F 2AIXQ Fdol digh
ZH A= Table 8% 2ok A% 27] Ady} Whdzo
A7 W2 FHE= 2.05~2.34 log CFU/gollom H7}
F 7l T FoAHE HolA A3t (p>0.05). A%
Zro] Zskgol whet Frel frolag wel7] AAgE
ol A% 1097 Fw5 F5<F3<F2, F6<F4<F19] A=
Uebgt s A 204A ol FA<F3<F2, F5<F19] A=
YUebgth 28la A% 309 ST F4, FS, F6<F2,
F3<F19] =Aoldty. A7 &2t 7ol ¥ 7k
of vl HAE AAEHTL A= Ae & F AReH A
30l Y 9 b Bor gy ddx &
& A7) s AAEIE ¥ AT AR 30L A
M BE H7F9 Fd4E International Commission
on Microbiological Specifications for Foods(1986)° 4] A
AlslE SAIS &4 7 Log CFU/gol= =23A= &
T} Seo KI 5(1999)7 Lee YS 5(2011)0l o]k uii
Z &2 FEEL Bacillus, E-Coli 5 1% A,
o S48 Bl i dadrt glom 53] whd
95% OollE-E FE= 3%(vv)Y FENA Stap. aureus, E.
coli, B. subtillis, Bacillus cereus, S. typhimurium®l| U]t
ASAAE Bt Busigth 2 APAE &AA

Bl rE

Table 7. VBN of sausages treated with lentil and Qpuntia ficus-indica ethanol extract (mg%)

Storage Treatments"
days F1 F2 F3 F4 F5 F6
0 491:020™ 4.730.19 3.72+0.23™ 4.70£021™ 42120.14% 3.39+0.27“
10 5.50+0.22% 4.84+0.18% 4.17+0.14% 4.92+0.11°° 4.37+0.25% 3.51£0.12%
20 7.69+0.21% 5.8140.17% 5.37+0.16™ 6.630.44™ 5.55+0.17% 5.06+0.20%
30 9.72+0.28™ 748029’ 7.22+0.59™ 8.28+0.22" 736+0.14™ 6.7740.20™

D See the treatments are the same as in Table 1.

2 AP Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).

» All values are Mean+SD (n=3).

3) a-e

Table 8, Total bacterial cell count of sausages treated with lentil and Opuntia ficus-indica ethanol extract (log CFU/Q)

Storage Treatments'
days F1 F2 F3 F4 F5 F6
0 2.34+0.19™% 2.08+0.23™ 2.16+0.17> 2.32+0.09™ 2254022 2.05+0.13™
10 3.55+0.10< 2.72+021% 2.52+0.24° 3.14+0.14 2.28+0.17% 2.62+0.11
20 3.98+0.13™ 3.48+0.21% 3.33+0.10™* 3.12+0.22% 349 +0.17%° 3.15+0.19%
30 5.92+0.14™ 4.93+0.22"° 4.81+0.11"° 4.38+0.13* 426+0.18™ 4.44+0.18"

D See the treatments are the same as in Table 1.

2 A Values with different letters within a column differ significantly (p<0.05).
Values with different letters within a row differ significantly (p<0.05).

Y All values are Mean=SD (n=3).

3) ad
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o Z7Fek Mdz 70% olleh&
4G ZIE HAT

FEES Ikl gk

V. 2 o

ksl 84S ZHe WH(0%, 5%, 10%)7 ¥d32(0%,
3%)e] H7FE Q& Uehdes AAAY AH 71 F Qb
AL Lot r] ) LA Clostridium Botulinum 52
AR T fI3l H7bshe obEArE S HUbekAl edskom
% Z¢9s, DPPH &tz &7%, pH, 41, kskE
7}, VBN, —a—L‘F% SA AT

1. AEd dzxs H7bF STt wel AARS] F
Zg¥E3 DPPH 202 &27%8 fodos Fold
o Adx B g o3 3t o IA YEgeH
EFH7Mel el axprt Atk AA7Igte] A
o] w2} & Zg¥ =3} DPPH 2o &271%2 folFo

ZAEa i

2. WY A% ool o3 Atill) A aA= 7
g3 Midzx HrteE St wet foF o2 EolR T
A71zko] ZHgtell wet Aol dkstETHE FULe)
Ao dizae vlsl] M7t At A EdE 2
Al ‘/}E}""D}

LS Wl BE o & Q& VBN AA7|to]
7344?901] wel VBN gHFo] F7het ot thxatel H]
& H7hre] F2lol o lﬂ?iﬁ}. 2 LEGES
Al oA gael xR E whild wuf A aR s
E}tTh

4. ALY} WAz HIlol| mE kAol thek

7} iAok A7|3ke] 7 gl whey Akl e
o2 FTFIF oy Mdx Hrite] Aldsalo] & ]
Bl Hdx ogtE FEEC JHEH) IS ¢
AU

et ALY dzo] Hrbs 2AR Y] Aubaky 2
el wsf A, mAAE S A Y ERE YERY
o] 304 A% 713 F HHABE FRE F Ao HUt

Fol &5 v A ekt
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