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Abstract

The purpose of this study was to investigate the quality characteristics of frankfurter sausage made with venison. The crude protein
content of sausage showed a significant increase pattern in the proportion to the addition of the venison. The crude fat content showed
a decrease pattern. The saturated fatty acid significantly increased in proportion to the content of the venison. The monounsaturated
fatty acids and the polyunsaturated fatty acids decreased with increasing the venison content. The content of the free amino acids
increased in proportion to the amount of the venison added. The amino acid content of the pork sausage was in the order of Alanine
> glycine > glutamic acid, and was similar in the sausages made from venison. The essential amino acids were 36.4% in FSV,
higher than 34.0% in the pork sausages. In the sensory test, it was confirmed that the texture, taste, and overall acceptability increased
with the addition of the venison. Because the sausages made from the venison were superior to the pork sausages in all of the
measured sensory characteristics, it is considered that industrialization is sufficiently feasible.
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A5S ol 8T 7HeAE A mid STk Sle
FAZ 259 54 AF ¥ S7ES = AEHES

of i = = gl T2 AAE 84= A4 HI Atk A5 HER AFAFLE AFIA A717F ol #heH,
(Lee 5 2017). SAIFONA A2 243 Sojeh A2 + =olu =5 5ol A& A3 s=4 AF2=E 7t H
ofste 344 IS S o}ATH(Christiansen 5 1975) A5 (Park 5 2000a) A MAFOCZ 15| A Ho] 211 it}
o FEst AHL o, T, EwAS @ BASWAT  (Lee GW 2004)

2531 QIck(Kim 5 2005). 1 9 oF2} A8 2

59| 982 zefe & Yol(Ebbeling 5 2002) A FFe  SelvtlAL R85 A7) A AL ARTl T
29 AN 2449 AL DR P FR5 A4E o ASRe Al UFSH o]l AA Este] A5
of ghehKim 5 2013) A0 A7 o] R0l A7) Faka glo] Ak A5

AREaL719) S R S =S EY =2 Wi A o SFeg@de] dofuil = Aot ool -2zt
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A& Ayt Aldlo] A He 4 A=s: FEY AFIE
o] &3t A% 9 7HEAEE Al AREAL] A AR
€ A2 & AlA Wiad A Abss e 255 4
S7FAIES qdeE A0 ol & e AR A"
TH(Lee JY 2005).

oo £ AFoIME Agag o8t TYAFEE &
AAE A2 T T 4L FRlste] 54 A9
S7HE ARlEE A 712 ARE AlEstaAt skl

M=

1. 2AIRHZ

B Ago] AHE ASSE 20199 FHBEAN E2E
Ae8e BFA 2 FRAEGSZTUANN T 5tel
Agstgon, E4e AAEI0|N TAAT. AR A
20 £ 5 HeER YA ool MEAS A8,
E£92 STe|e A3 1 9] Ao AHRE Aok
B B3NS Ag3Hst

| thawing | * In the cold water
l (15~20°C)
| Screening | = Excessive tendons

and fat removal

Adding refined salt, sodium nitrate,
complex phosphate, vitamin C and
ice 1/2

| 1% mixing/cutting | ’

2™ mixing/cutting

g/cutt = Paprika royal, fleischwurst deli §
& emulsification

red powder-N, nutmeg powder

l and ice 1/2
| curing | =12 hr at 5°C
'
| charging | - 70 g at casing
l = drying 60°C / 8min
. ' king 60°C / 10mi
| heating | . :Z:-no[:drgg?ﬁm/‘ 22min
* = ventilation 3min
| cooling | = 5°C
{
| packing |

Fig. 1. Procedure for preparation of the frankfurter
sausage made with venison.

ol

2. Al E=RE 0|88 Z2IFEE MK M=

4A7] AzE YR olgse TYARDE 4
A7) 9] Azl Wt Fig. 17} 2o] AAsteitt. Z, The
S At AAEH0] AAH AR S 8 mm platert B3
H ZEHIH(PM-114L, Manca, Barcelona, Spain)Z 3-4}|5}%
O™, silent cutter(CN-21, Manca, Barcelona, Spain)E ©|-&35}o]
s AldstaA A SFol s FAIA 1.63%, WA
2 0.5%, 2314 0.31%, sodium nitrate, ascorbic acid
0.05% 2 429 1/2(F 9igFY 9.675%)S 21l 1AFE 4
& g @]7} 22 0.08%, fleischwurst deli S 0.062%, & Ex-$-
BN 0.04%, YES 23 2% 0.04% D L-32] YA 12&
Y 24E 4ol AAA] f3ES ARSI AlRE 7135
B2 5T H2A0A 2417F B HAeE & F-%17](Sausage-
linker, Vemag, Verden, Germany)of|A] Z}+ 70 g¥& Ze}Al#A 0] 4]
of &35tk A% {IEL smoke house(TR2-1700,
Vortron, WI, USA)OA] 60°CoflA] 8E7F AZX — 60°CollA] 10
B A — 76 ColA 2287 7HE — 387 57 BHES
Azl & 5CE PZsto] sttt 2 AdoMe =5
100% A A X|(FSP: frankfurter sausage made with pork meat), =
2 50%2 ARSS 50% Z3F AA|R|(FSM: frankfurter sausage
made with mixed meat) I ARS8 100% AA|X[(FSV: frank-
furter sausage made with venison)2 &35} AAR|E AR
&% w54 443 B B4 el

3. REMT} EXE BT 5F

Z 2. AOACH(AOAC 2005)0] ™z} kjeldahH O 2 =
Aottt A = 5742 Min 5(1998)9] =] wat
nfxUol TS o]-&sto] oH 2 FEHE FESIH &,
NEE 3 g AESte] mtxyol ol il S/ 11 mLE
7Fgict. 28k PR Yok 1.5 mLe} 95% ofehE 10 mL &3
gt & IEE 15 mLE 7Iste] AFAI & A e = 15
mLE 7} £ & AAAFY. FEFS ot AESAA
of mfx Yool A5HS TR E of-§oto] ozt & &
2 7g& 2-33] HHEsto] 2 AFSHS 75T Water batho]]
A FLAZE XX & 60C Efo| QEOA HARAIA e
= oIt

o

M

4 R xY 5

AHHAE BheF B2 AAA A]FE 10 gof chloroformt
methanol 2:1(viv)Z2 &35t §7]8 150 mLE ¥, 38
&<t 2,500xgoN| A #A7]E whHste] o] 72| (Whatman No.
DE oTs} ). ofZolof thA] chloroform¥} methanol &3}
718 ™ 100 mLE go] A=} upaf, EA17]1L, o] oo
SHTE S g disto] 138 = H7ste] #d& R,
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1042 5 3,000xgof| A A== 5to] 515-H(lipid layer)S At
83Ack. olul sHEOAL ofFeE, e 4EL sodium
sulfateZ o510l T2t oizkoieict. oA AoiA ool
&=7](Rotary evaporator, N-1000, Eyela, Tokyo, Japan)E ©]
&5to] 60~65TCoNA FFotL, 55E A NtAE 5
QSt & parafilm© & WE-5}, methylation7}A] —20°Coj|A]
Pz B3 519t AR 4~10 mgS 0.5 N NaOH 8-
1 mLE 7}sto] P83t thZ 90TCoflA 30& &<t 7t st
WHZF5E & thA] 2 mL BF;-methanol 211, 90 CollA] 30 &5

2t & 0.5 mLE F5HAH o7]0] 1 mLe| heptaneZ
7Fstal &= & 2 mLO] NaCl Z3HGHZ 7hsto] 17 52t

the 302 St et olA Y5E A3l
0.5 uL= H5to] GC(Agilent 7890, Agilent, USA)E EA1519]
t}. GC9O AH-2 HP-INNOWAX(30 m x 0.25 mm ID, 0.25 pym
film), AE7] 25+ 260C, FY7] 2L = 260TC, Q29 2
T 100°C/2 min -3 C/min -230C/20 min® & 51911, 24t
e Aas Agesi

5. falojo| Akt £X

A& 200 g& 800 mLO] ofgh-Zo] ¢
Ot TFFET F TN Y ARt B2 AXA| R
33} 2222 FHrlslo] 100 mLE 83 thS Amberlite
IR-118H®} Amberlite IRA-400(Sigma-Aldrich, MO, USA)o| Zt
7t A9 ZE5 emxd.6 mm)o] A< BIAZ T ol
23pR0] B2 ofu| AR 5% NH,OH 89 300 mLE
|EAA AYEZ=3 T, 0.2 N sodium citrate (pH 2.2)= 5H]
ol A

otu| At RF EA7|(Bio chrom 30 amino acid analyzer,
Amersham bioscience, England, UK)Z £45}9t}. Sodium
citrate buffer®] 342 35 mL/h, ninhydrin®] 342 25 mL/h,
L2 7|1E7]= 46, 50, 95 ¥ 46C, EATAE 440 nm@} 570
nm, ZFH-2 cation exchange resing AREolo] EAI5IY.

6. BHSAAL

AEES o] 8ot AxF DFIFZE AR Ts
A F4 G7HE AR 98 s AAF 89 108 A%
stof 7+ A2t AR E 1 em FAE AHt A RS A|AS)H
o 7|5ko] et BEHARE 98 HEHo g AA5H3IH
71 7122 7S] ATaR), w9 AueA), 4u6H), o7
Hoh43), BEolth(5H), It Erh6d), EH(TA), Wi =
o7, JAo] EHOE Brletal, B BEHALR U
BRIt o] o ZF Almofl= ol A =57 Al A seA
£ AR HASH] HAY LFE WAISIIAL, AR A
= 292 8]t THIRB S-S KNUT IRB 2019-25).

&80 8 AR AXA] 641

=3 Z7oto] PH+EZHAR e
Rom, AATof et FA 2= SPSS software package
(Statistical Package for Social Sciences, version 12, SPSS Inc.,
Chicago, IL, USA)S ©]-83}9], one-way ANOVAE §-9]A4S
A=35}31, Duncan's multiple range testE ©]-&5}o] G-94&

p<0.0so14 o14e A%t

o] WiskE 243 AT Fig 20 vehdl vist gk maya

moE AAA9) 20 FES A5S 7o HEstel £
o129l Z7hES Bol vhel 2AM TS gamES B
AL Felst 4= AT ol ARSI £ A4 Lk 4

£ /34| Aolo) 71Ql5kH= AL R WHEH, ARSSe] 2t
w gleko] 22.9%% E-9-0] ZukM dleF 18.5%K T 4.5%P &
om, AR5S0 A FFS 24%2 =89 2AH g
16.5%°] Bl 14.1%P Wrh= E1el X sk= Aito|ct
(Park -5 2000a). 12 Ao AHEH =52 Aot E AHESISL
om, ARSS2 EHA] RRE TR FESHA] ot H F9
< Alo] AFgSton g FF ARESO BE Geote A
23 2AAY] FAo] I AL =0l & Ao = 1
chEth £33 B AP0 dRLe-S ARS8 o R A
A AetEE 2GS g2 HY AHEN T JEH
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=X —_
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Fig. 2. The content of crude protein and fat in the
frankfurter sausage made with venison. FSP: frankfurter
sausage made with pork meat 100%, FSM: frankfurter
sausage made with mixed meat (50:50), FSV: frankfurter
sausage made with venison 100%. Different superscripts
indicate significant difference at p<0.05 by Duncan’s multiple
range test. Values are means+standard deviations of triplicate
determinations.
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2. XAt =N s}

A %0] A7} 1] 8ol W2 24179 Ak 24 Avke
Table 10] LERASITh, AALS. HEAAL 75, ABES
APAE 4F, T BESPA 3F 5 F 1450] £

% Fgol Sl et sk WS Bt £3 &
A At 34 At Lqate] g Egko ] e EAk

glEEat B AEot2Ate] &0 A UENT. o] Ax
E8 AAAY =5 TaAAA O T3 AF7ETHKo &

i

Table 1. The fatty acid composition of frankfurter
sausage made with venison

Frankfurter sausage

Fatty acid FSP FSM FSV
C10:0  0.1120.00°  0.10£0.00°  0.06+0.00°

C12:0  020£0.00  0.18£0.00°  0.18+0.00°

Cl14:0  1.58+0.00°  2.02+0.00°  3.41+0.00°

SEAD C16:0  232240.01° 24.49+0.01°  25.86+0.01°
C18:0  10.41+0.01° 13.13£0.01°  14.76+0.01°

C20:0  0.18+0.00°  0.21£0.00°  0.12+0.00°

C22:0  0.05+0.00°  0.08£0.00°  0.12+0.00°
Subtotal ~ 35.75£0.01°  40.21+0.01°  44.51£0.01°

Cl4:1  0.05£0.00°  0.31£0.00°  1.67+0.00°

Cl6:1  2.94+0.00°  3.94+0.00°  9.99+0.00°
MUFA?  Cl181  44.00£0.01° 40.30+0.01° 28.28+0.01°
C20:1  0.93+0.00°  0.73£0.00°  0.36+0.00°
Subtotal ~ 47.92+0.01*°  45.28+0.01°  40.3+0.01°

C18:2  12.86+0.01° 10.64£0.01  10.89+0.01°

PUEAY C18:3  0.52+0.00" O.44ﬂ:0.00: 0.3620.00°
€202 0.54+0.00"  0.36£0.00°  0.12+0.00°
Subtotal  13.92+0.01*°  11.44+0.01°  11.37+0.01°

Total 97.60+0.02  96.94+0.02  96.18+0.02

Y Saturated fatty acid.

? Mono unsaturated fatty acid.

% Poly unsaturated fatty acid.

FSP: frankfurter sausage made with pork meat 100%, FSM:
frankfurter sausage made with mixed meat (50:50), FSV: frankfurter
sausage made with venison 100%.

Different superscripts indicate significant difference at p<0.05 by
Duncan’s multiple range test.

Values are meanststandard deviations of triplicate determinations.

Yang 1999)9} 54t A2 I Q). ESIA|HALS L E
AlZ O] A palmitic acid(C16:0), stearic acid(C18:0) & myristic
acid(C14:00)9] =0 & grgo] W2 7 o2 FRIE|glom, A
A FAE B ARSS Eego] vl E|sto] o] foldos F
7V Bttt GU RIS YA FSP, FSM € FSV
oA Z+Z: 47.92+0.01%, 45.28+0.01% Z 40.3+0.01%= e}
U ARES A7FO weEt R4 AAaE S B o 5
AR, FLEEZIIAFARS oleic acid(C18:1), palmitoleic
acid(C16:1)2] <=0 & o] 3hfElo] 3= Ao & FRIFC
o, & AHAF BF ARES0] H7hgo] STl whet gk
o] Z4st= Ao R RIS th7t EXAARS A9
linoleic acid(C18:2)7} 7 A|@tollA] 7H Eol ghg=lo] 3l
Qlom, 1 dEFe FSP, FSM % FSV7l zHzZF 12.86+0.01,
10.64+0.01 2 10.89+0.012 UEGTH 722 3FR| AR
% 314 = FSP, FSM € FSV7} zFzF 13.9240.01, 11.44+0.01
S IL3740.01%2 22 Q] Apo]7F HAY3HA] oh2 gelst

ATt

ok

3. 772l ojo|=At stk vt

A58 A7k 12 TFAFEE 244§ ool
AF 243 FR15H ATH= Table 20 UJERA T 8] ofv|i
RE % 16%0] HAF|900, % T FSVOIA] 1042425
mg%% 7Y =7 WERE o™ FSM(75.242.4 mg%)i} FSP
(61.4+1.8 mg%)2] =Co = RIE|o] f-gjofm| it Thf2
AE50] 7] BlEste] o= AL & & ASUTH
FSPo| A 7} o] $H-7-8 ofn|ieAihS alanine > glycine >
utamic acid®] 0.2 Lo} £8 Zo] wo] ZA3kE Sajo}
uiAto] debd, 224l 9 SRkl 2kal §F B 1 (Lakritz
= 1976, Ewan S 1979)9} AX|5}9 0.0, AH52.0 & A2t
DA ME FARE AT ERIS 4= Sl ith Z4otr] e
AYO] H]-8-2 FSVO|A] 364%2 E-8 A7 9] 34.0%H T =
2 Ao ® FRIHIH. ol ARGHo] ThE A0 H|5H
2hl giago] 9 Bk oz} WerotulieAl g} u]E
o] &rt= 7 B9 U 519 thPark S 2000b). 2 A+
of| A= tt Hl(threonine, serine, glycine, alanine & lycine), 7+~

St Hl(aspartic acid, glutamic acid, cystein), £ %r(methionine,

isoleucine, leucine) 2! 7)€} AJE(proline, valine, tyrosine, phen-
ylalanine, histidine, arginine 2 tryptophan)©. 2 L&-5}o] g=F
£ v W3}HTHChoi 5 2011). & 2t AEL FSP, FSM 9
FSVZ} Z¥Z} 30.440.7, 38.240.8 @ 45.7+0.9 mg%= ASS A
7¥goll Blgsto] folA 0 & FUskqit. 4ot ot A
FSP(5.0+£0.1 mg%)2} FSM(5.0£0.2)7+9] §-9]# 9] A}o]= &
AEA] 22 HFH FSV(12.4+0.2 mg%)oll A ko] 26l o] 4
7ol on, ol 8 Rt R o= A7 aspartic
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Table 2. Free amino acid of frankfurter sausage made

&80 8 AR AXA] 643

Table 3. Sensory evaluation score of frankfurter sausage

with venison (unit: mg%) made with venison
Free amino Frankfurter sausage Frankfurter sausage
acid FSP FSM FSV SEV FSP FSM FSV
Thr 2.840.1° 3.120.1° 5.0+0.1° Appearance 6.3£0.5° 6.5£0.4° 6.6£0.4°
Ser 3.5+0.1° 3.6+0.1° 6.7+0.0° Flavor 6.4+0.4° 6.440.3" 6.440.4°
Sweet ~ Gly 5.120.1° 4.6+0.0° 8.740.2° Texture 6.3+0.4° 6.6+0.3 6.7+0.4°
taste  Ala 15.5+0.3° 23.4+0.5° 18.4+0.5° Taste 5.040.4 6.6£0.3" 6.740.4°
Lys 3.5+0.1° 3.5+0.1° 6.9+0.1° Overall 6.040.3" 6.6:0.4° 6.640.3"
Subtotal  30.4+0.7° 38.240.8" 45.7£0.9° FSP: frankfurter sausage made with pork meat 100%, FSM:
Asp 0.440.0° 0.7+0.1° 2.0+0.0° frankfurter sausage made with mixed meat (50:50), FSV: frankfurter
Savory  Glu 4.540.1° 4240.1 10.340.2° sausage made with venison 100%.
taste Cys 0.120.0° 0.120.0° 0.140.0° Different super.scripts indicate significant difference at p<0.05 by
Duncan’s multiple range test.
Subtotal 5.040.1° 5.0:0.2° 12.420.2° Values are meanststandard deviations of triplicate determinations.
Met 2.120.1° 2.6£0.1° 3.740.0°
Bitter  lle 2.440.1° 3.120.2° 4.340.1° Q)3 3F719] 72 FSP, FSM ¥ FSV Afo]of §-9]& 9] Z}o|
taste  Leu 4.5+0.2° 6.5+£0.3° 7.940.2° 7} BFAEHA] 9382 3ol5)qit). o] Ao]Alo] A= A
Subtotal ~ 9.0+0.4° 12.2+0.6° 15.940.3* AR 9] AZ EAA FHH 02 JAFSI] EXA 2oz} Ut
Pro 2.440.1° 2.340.1° 4.0£0.0" EFLER] o9l7] w9l A0 7 AlgEHCh 2F 7] AL {9
Val 2.8+0.0° 3.4+0.1° 53402 ARl Atol= A& 4= Yo FSMI} FSV7F FSPoj H|sf| =
Tyr 2.840.1° 3.10.2° 5.4+0.3" Al et Ao 2 ZRIEo] FF ARESZ o] 8% I+
Others  Phe 2.840.1°¢ 3.540.1° 4.8+0.2° 2 E AAA|9] E4/Alo] o]Fojd HE EANAE &5
His 2.320.1° 3.00.1° 3.4+0.2° gt AEF9 o] 7tiE B A TRk BF
Arg 3.940.2° 4.5+0.2° 7.3+0.2" FSM¥} FSVZ} FSPO] H|s Roj& 0= &4 Yeid Alss
Subtotal  17.0+0.6¢ 19.8+0.8° 30.2+1.1° A7l et 7| ST St AoE FRIE S oH, FSM
EA/TA 34.0 342 36.4 T} FSV Aol 2] 2]R1 Ao & HolA| o= Ao & ERIE]
Total 61.4+1.8° 75.242.4° 104.2+2.5° ALk o= ARES 7ol WE AAA Bt B4 9 S

FSP: frankfurter sausage made with pork meat 100%, FSM:
frankfurter sausage made with mixed meat (50:50), FSV: frankfurter
sausage made with venison 100%.

Different superscripts indicate significant difference at p<0.05 by
Duncan’s multiple range test.

Values are meanststandard deviations of triplicate determinations.

acid®} glutamic acid®] FgH3lo] 7]Qsk= A& ER1E 3]
t}. & U HBS FZAS} 1= methionine, isoleucine &
lewcine®] FFE BT ALS 7} vl Lo wret SO
S7kte ALe2 A=A 7|EF & F valine, tyrosine,
phenylalanine, histidine & arginine2 AM&S 7150l v]=|of
ol FoHoE F716A oM, proline FSVOA {9291

37t EAE A

4. BSZAL
Ar%0] A7) v gol wE 2449 e, 7], 247,
ot 9 554 7|5 ES 249 AT Table 30 LrE k.

715%9] 7j4o] 7hestthe RS Yuidtth ARSI =5
o7 A3 AA A9 TsH EAAS ¥ A= A7t
A Baxlo] 917 grom, HAlg 7ol o3t IsH 54
= ZRISH AFE 154 H7tol| 9ol AR Q] Mol JHA
E a7 v gbof] o XA 9] =75 gto] /A E T B
(Kim 5 2013)¢} Wiz 2o o5t Mx HAaINJin 5
20119 EntEC] 27t FH| 7JAH A TH(Na & Joo 2012)7F B
T HE QIth & AT AREFOE ARG MAR= &
4 BE B4 EAo] =5 MAHY 435 Ao E &
Ql=]o] APt FHo| 7Hed Ao R At

0o}

of gl =

4

E AFoAE AES 7HAEY 9 2A5HE 9
A3l 0 2 ARSS-E o] _5lo] TPJRIE LA|X
T #A52 EAFE ERlsttt. AR 2ok SRS ALS
& A7to] vlFoto] FoHQ S ES BEYow, A4

©)
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#lsto] Qo]F o7 Z7)etgl on, TdB R shA|ubAlY} T}
THEESAYARS ARES Bl F71Rtol whet HAskgl

Sttt SUERSAPARS AES A7k whet {94
A FaEE RIS & 5 AATh FrElopn|eAte] ke
A58-0] H7ero] BlH|ste] EolbAth =& 2A]%]9] ofn]
LAF TF-2 alanine > glycine > glutamic acid®] {=0]%1 2.1,
AEEFO R A 2T AAANME FAFSEATE Botu] Al
o] H]- &2 FSVOA] 364%=2 =8 AAA|9] 34.0%E T %9t
ot Al 227, ot 9 FA 7S BE ARE
S A7l Wt Adsels Ao Folw et £3 wetksio]
B 08 ARG 2AAE SHE LE W54 E4o| =
§ 2AAETE 953 Ao QIF o] AGspt S5 7t
58 Aog AgHL.

2019 W ETE W LINCHAFITO] X9
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