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Abstract To revitalize the meat processing industry, the physicochemical properties
of frankfurter sausage prepared using venison were confirmed in this study. The
pH values of all sausages were within the range of 5.6-6.1. The yield after heat
treatment showed a significant increase pattern in proportion with the deer meat
added. The L and b values were significantly decreased with the addition of venison.
The AE value showed a pattern similar to that of the L value. The a value was
increased with the addition of venison. Hardness, adhesiveness, and chewiness
tended to increase depending on the amount of venison added, whereas elasticity
decreased. The total amino acid content increased depending on the venison
content. The content of essential amino acids compared to total amino acids was
40% in all test groups. The content of glutamic acid was the highest in all test
groups, followed by that of aspartic acid, lysine, and leucine. Among the amino
acid compounds, sweet, savory, bitter and other ingredients all showed the highest
in FSV (frankfurter sausage made with venison), followed by FSM (frankfurter
sausage made with mixed meat) and FSP (frankfurter sausage made with pork meat).

Keywords frankfurter sausage, venison, color, texture, total amino acid
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S-SHTH A5 ol driel 870 g T, A F
gAHEY] 24 251 JHKim &, 2005). E3F A
Mol vl go| Eof 5T} E&S AT 53 5=
AlE o7 Brieol(Park 5, 2000), A AlAZ oz 23
ARSEDL Qltk(Lee, 2004). SHAIRE 2]l ARSARS Y]
EHo] =85 47] fJ3tolofA AE59] Fgol vl 4H|
7} 9EoHA o]Fofx|A] Foto AgETEY] ASo| okt
Aol dojura Q= AAoItHKim &, 2020).

oo AkSS o83t AS7HEY M2 SAE 9=
o] tpeFshEial ofy e, ARSS] 1o AgYAde] &
Ae AR ARY Agolzks HolA urt J& ALR
wET B3 =82 A7) Aol AsS ARl wet A
A= Qe ARSS A S BN 575 o
£TE AR AT S e AV E Fe2
THEtHKim 5, 2020).

AMAs $7HE 3 7P dEHQ] AEoE old
= o EdotA JPE I gloH, F2 AAR Y
71€(Kim &, 2011), &%(ung® Yoon, 2018),
(Lee 5, 2004) & HAAES H7isto] 4 /HAS &
T 5°| BIE 1 Stk E3E, =80 o) AH o
4 o] 2 2817 E 0|83
Fduy 3t AARAE AFSE v 9loH
(Kang 5, 2014), SHAE FURE T AAIA] o H]7H]
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2. M=z & Y

2.1. A HE
= Ao AREE ARESE 20199 SHELZOA 34
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H, £ AXRZACGIFADAA FUste] ARSI
= = ! A 27] o] ¥
Ag IH=2 AFEsHYeH, =52 FAE ARSI 1

B

7Aool AT

2.2 MERE THEE 3t THIRZE] LAX] HZE
DA = YRHH O R o] g DFIFEH LAY
Az ot Az tHKim 5, 2020). &, 9=5
Al gt A AA|2AZ A AT o 8 mm plate”t
A2t 12915 (PM-114L, Manca, Barcelona, Spain)
2 A Bttt E4E =2 silent cutter(CN-21,
Manca, Barcelona, Spain)E ©]-&-3to] A|&stHA, HA|
FZol sl FAE 1.63%, WAZ 0.5%, sodium nitrate,
ascorbic acid 0.05%, 314t 0.31% 2 439 1/2&
9y 132 S35t & wmelyl 22 0.08%, fleischwurst
deli § 0.062%, HE-LH-N7t HEH & 2 77}
0.04% % 429 1/2& 91 22= EFsto] LA {3}
2 Axolt AxE f3E2 5C 244 2 h &
oF W5t & ZA17|(Sausage-linker, Vemag, Verden,
Germany)°lX 22+ 70.0 g& Z2Hl casing®ll S5
33H |35 £971(TR2-1700, Vortron, WI, USA)°l
A 60TOA 8E7F AZR3IA 60T ofA 1087 AT &
THA] 76T oA 2287t 7FE5kar 387 B71A1X1 & 5C=
Yztsto] @Attt & AdAe =% 100% T+
(frankfurter sausage made with pork meat, FSP), &=
& 50%2F ARES 50% H(frankfurter sausage made
with mixed meat, FSM) ¥ AMES 100% i-(frank-
furter sausage made with venison, FSV)& F&3}o]

2AAE AZT F o3 B4S Selsg,

2.3. pH =&

Mg ZFAFEE 24X 9] pHe AR 3 g S7F
€ 40l #F 30 mLZ %= o5, #2872 14,000 rpm
oA 18 B9t #2skste] pH meter(Orion 3-Star Plus,
Thermo, fisher scientific, Arizona, USA)E ©]-&5}o]

33] RHE A5k
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2.5 Me =X

A= AzxE MAAE g2l 7Y dHS A
(Chromameter CR 300, Minolta, Japan)Z Hunter2]
L(lightness), a(redness) ¥ b(yellowness) valueg &%
steict. ol AMget BEWE 1=97.51, a=-0.18 ¥ b=
+1.679] #= 7H Aol it} AEZEE off9] Al(1)2
2 AEstah

AE=JTF A 1)

26 XXz 5%

AES= o8t ZYIFEEH
texture analyzer(TA-XT2, Stable Micro System Co.
Ltd., Surrey, England)E Ar&sto] &451tt Al=9
AAYE oA 4TolA P Hagt TFIAFEE 24
AF 24T 20 10% &< HA &, & ERES A
I3t WH-E twin blade sample preparation tool& ©]
45to] 20 mm 7HACE FAdoltt. X AL probe:

50 nm, cylinder probe, pre-test speed: 1.00 mm/sec,

EVAPIC [ SE e

test speed: 2.00 mm/sec, post-test speed: 5.00
mm/sec, distance format: strain (50%), time: 5.00
sec, trigger force: 5.0 go|}loH, &% Hs= 4k
(hardness), A&} (adhesiveness), EAJ(springiness),
22X (cohesiveness), M A (chewiness)Z 38 o]A} Ht

Hojol 243 WEsREUAR Lepich

2.7. 7&OH0/5L BEF B4

TFAotu| At 242 AxE 447 0.5 g7t 6.0 N HCI
3 mLE &of3ol FHsto] D75kl 121TolA 24417 &
ot 7HESE o o] NS MY TR AUsH
5}t sodium phosphate buffer(pH 7.0) 10.0 mLZ &

1122

23519k o] 89 1 mLE #3te] membrane filter(0.2
um)Z oJgt T olu| L AREE A7 (Biochrom 20,
Pharmacia, England)@ £4319. Column< Ultrapace
II cation exchange resin column(11+2 gm, 220
mm)& ARESHE, 0.2 N Na-citrate buffer £%(pH
3.20, 4.25 9 10.00)9] flow ratex= 40 mL/h,
ninhydrin €49] flow ratex= 25 mL/h, column <%
L 46T, HFER T 88T R 319y, BAAZHE 44 min
07 519 Lee?}t Jung, 2012).

2.8 EAx2

BE A2 35] opf vk 24olo] W+ REBAR 1
Effiglom, AdZduto] izt A A= SPSS software
package(Statistical Package for Social Sciences,
version 12, SPSS Inc., Chicago, IL, USA)E ©]-&3}o],
one-way ANOVAZ F94& #AS5F1, Duncan's
multiple range testg ©]-85t F2l4& p<0.05°04 &
)= dAsH

3. 24t { JuH

3.1. pHY 71 +2

ARER9 A7t vl EEsto] AXS YA FEEH &
AR pHE 743 23+ Fig. 1(A)°] YERH AT 24
A9 pHEtZ B5F 5.6-6.19] H9] Hel lglom AR
o] X7} vl wE {9 A<l Aol= ERIFA] ettt o]
< AlRE AR AR Al EigE]e] H7hE 14t oS
pH7} A o7 24 AnE wddt pHe Y859
F42 Uetll= 83 ARE SAFIA pHE AFY
B4g Ar AL Az 29 AW U HEA]0
SRS FFS R Miller 5, 1994). pH7F H&4%
nto]l @ & HIo] AFelrt 4 E M, Hago] Wolx|l, pH
7b S7rEE SAN Heds SR 44 Qo
(Zhu %5, 1998).

A9 A7) BlEE 2EIete] AlRe 2A1R]9] 7HE
&2 ST 29+ Fig. 1(B)°1 UeEtdiith. 718 ¢
T FACNAM 7HEERE W o, EAT Al A

i AL A g 5 A AREA HIAF

o W rlo o>
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Fig. 1. pH (A) and yield after heat treatment (B) of the frankfurter sausage made with venison. FSP, frankfurter sausage made
with pork meat; FSM, frankfurter sausage made with mixed meat; FSV, frankfurter sausage made with venison. Different
superscripts indicate significant difference at p¢0.05 by Duncan’s multiple range test. Values are meanststandard deviations of

triplicate determinations.

FA] 93 vlA HSAFY] &l e 523 240
tHShand, 2000). FSVE] 7}Es&0] 91.3+0.5%=Z FSM
(90.740.6%)2F FSP(90.0+0.5%)°l Hls| ooz =
2 Aoz IRIFct. B Ado] ALLH AES 2ARE
o] H7F 3 glo] A& 24 H[&E 2Aoto] A
zoppong dAE A aEE A9 g 93t 7t
U QT AT 2AIRo| vlg] B ZoZ AlmHeh E
ot YE g0 T 594 Zpo|7F AP A2 =50l Hld]

Aol B8 Aol Ao 7] Beel Ao

HAPL AAR 9] T4 E4o] IS F= $23 240]
O 2(Seong 5, 2006), T3 ALeFY] HAS 3ot F7}

4ol BAY Ao Azdr,

32 M

A& W 1ES Bestel ARG 2449 B
£8 2% 23t Fig. 20 ehileh. Late) %% A
%9 H7lo] wet sk AAE oFAYES BAY &

V"

j
1o
e
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AT &, FSP= 69.9+0.55 Yehd ¥, FSMIt FSV

247+ 57.740.99F 51.8+1.12 Y=t 243 rAHd
HAE & & U agt BE ARsSol F7H
utet As] F7ete dE Hole Zlo] gelEgith
16.6+0.45 Yehd W, FSM3 FSVe 242

24.0+£0.7% A= 371l w2t AN 5
EoHE ERIT 5= AT bt B, AR5 A
H] e Hol= Z0F Eoly]
i, FSMI} FSVE
7¥7+ 8.9+0.37} 8.7+0.28 HA17|E FURE Tt 24
Aof Hlsf ozt AagS GAT 4 AT ARG L
A0 % IRIE. 359 2AAE

(B)ell detdidet. Akg50] A7kl

[
e
_>|~l_l‘
)
o,
fo

olo]th(Kim 5, 2009). 48-9] M7Z-2 u]
Q2224 (myoglobin)9] ¥4 Hro] wet 2=, A&

o] g4 Guel negEvle] obIAESS A7t
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Q) (B)

20
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Fig. 2. Changes in the color of the frankfurter sausage made
with venison. (A), L-value; (B), a-value; (C), b-value; (D), AE;
(E), FSP, photograph of frankfurter sausage made with pork
meat; FSM, photograph of frankfurter sausage made with
mixed meat; FSV, photograph of frankfurter sausage made
with venison. Different superscripts indicate significant
difference at p¢0.05 by Duncan’s multiple range test. Values
are meanszstandard deviations of triplicate determinations.

St/ =9 nitrosohemochromes F4st7| W&ol A&

9] MZME uwA HcHParthasarathy®?} Bryan, 2012).
2 AolA ZRIgE A3t ARESol H7HE T His
OJFAAIH, H2Mo|| 4ds] 7RSS S99 o AN
o} ol TAARl oFdAES AAIRO] 7IeHA] Pk
AHZY AT E7F A0 R &2 FH2M Oﬂ 7¥7hE 5\-*]
AE ol & ke A YHlste A

opgAtg o] F7HEA] YoM E F2ME FAoH= &
19] 7 9 ABAto] et 71998 & 5 AUS
e AAA] Y G S F7HA7]7] -‘H?l’ EXog W
< A7 APE I glom, HA A=A <
2004)2} &%(Jung? Yoon, 2018) 5 H7Ist 23}, &
AE7t s S7Feklttal Btk Hp Qlet

> —loil
N

A

3.3 XXzt Hisf
AESEO] 7F Hlgol| WE AAXY X
A= Table 1°] Yefigith. 2372 7
g4, S8 2 Mol el Aot A= FSMt
FSVZF 22k 32.70+£1.713%F 33.76+1.54& FSP(25.29+
25DETY RYH0E EolA= ALoE UEHoH, o=
SAEQ] A Tl ko] Hlgsto] Fopiths A3t
(Lee &5, 2003)<}t EHEAY H7l= ZHIFEE A4
A9] Arr} Z71echs A3HKimT} Lee, 1988)2F L A5}
£ ZAeoltt. FSV HZ442 FSP, FSM ¥ FSV7F 2+
-0.23+0.10, -0.12+0.01 % -0.04+0.02& AR59] 3
7]-% _,]_.j(%g_i _,];Qo] /U—_/;jjﬂe]_g_ Ho].‘: oz §J.o]
ook g Fsvﬂ 0.90+0.02& FSP(0.92+0.00)2}
FSM(0.92£0.00)°] Hls FHo2 A e, AES
7ol wet Aash= ﬁ—% gl & Al -2 A

Table 1. Texture characteristics of frankfurter sausage made with venison

FSPY FSM FSV
Hardness (N) 25.29+2.51° 32.70+1.71° 33.761.54°
Adhesiveness (N.sec) -0.2310.10° -0.1240.01° -0.0440.02°
Springiness 0.92+0.00° 0.92+0.06° 0.90£0.02°
Cohesiveness 0.73£0.01° 0.7740.10° 0.71£0.03°
Chewiness (N) 16.86+1.69 20.46+0.55° 21.38¢1.52°

DESP, frankfurter sausage made with pork meat; FSM, frankfurter sausage made with mixed meat; FSV, frankfurter sausage made with venison.
Different superscripts indicate significant difference at p{0.05 by Duncan’s multiple range test. Values are meanststandard deviations of triplicate

determinations.

1124

https://doi.org/10.11002/kjfp.2022.29.7.1120



Korean J Food Preserv, 29(7) (2022)

£8 7} v go] vojEAel Wee Uehglon], galX
2 FSM(20.46+0.55)7F FSV(21.38+1.52)7}F FSP(16.86+
1.60)°] W3] foldow o Bl 4 Yt =, 7
T H94 9 AREL e W dEKor S
%S YRS ol A4 Fgo] A3 Ty Fegel
O ALY TG A4 el B3] o A el
3ol 7]QIske Ao AR, £ A7 ARATA
20 AL LS F7tol HEstel ojxel S7bd
2 Hol W, A P A Ee B Bl

v tHKim &, 2020).

3.4. 7O/ AF 22
Fot At g2 AR 2 opn|Al AAE 2

4
Alg gralgof ke Fou|ieAt 24S ERIsH] HsiA
7} Blgo] whE mgEEE AAR|
9] Ao At 3FF ATR= Table 20 UERA v} 2},
oAk F 16%50] EAEIT Fov| At T
FSV7} 17,028.4+133.8 mg%& 7F¢ &9ton, FSMa}
FSP7} 247} 16,633.5+136.7 mg%2t 16,557.8+142.9

meki ASS U IJEHOR AT Ao Uit

Table 2. The content of total amino acid in frankfurter sausage made with venison (unit: mg%)

Amino acids according to taste Frankfurter sausage

FSP FSM FSV

Sweet taste Threonine 777.546.3° 779.9+7.2° 801.846.9°
Serine 658.3t3.7° 654.814.2° 685.5¢4.5°
Glycine 906.445.2° 913.645.7° 896.616.0°
Alanine 1,021.446.7° 1,044.0£6.9° 1,062.545.8°
Lysine 1,552.4411.3° 1,676.7£9.9° 1,627.5£10.5°
Subtotal 4,916.0433.2° 4,969.0£33.9° 5,073.933.7°

Savory taste Aspartic acid 1,641.9+13.8° 1,656.5+15.1° 1,683.7+12.4°
Glutamic acid 2,707.3+16.7° 2,748.7+13.8° 2,781.9+16.9°
Subtotal 4,349.2430.5° 4,405.2428.9° 4,465.628.3°

Bitter taste Methionine 369.5+4.8° 366.3+3.6° 432.645.7°
Isoleucine 848.417.8° 850.7£7.9° 848.046.1°
Leucine 1,399.9+15.5° 1,422.1414.8° 1,464.2416.2°
Subtotal 2,617.8£28.1° 2,639.1426.3° 2,744,828 (7

Others Proline 728.8+8.3% 737448 9 726.447.5°
Valine 906.447.5° 909.549.3° 904.946.7°
Tyrosine 474.445.1° 460.244.2° 543.445.0°
Phenylalanine 767.615.8° 748.845.3° 797.0+4.8°
Histidine 677.3t9.2° 641.518.6° 623.3t9.0°
Arginine 1,120.3115.2° 1,122.8+11.3° 1,149.1£10.8°
Subtotal 4,674.8t51.1° 4,620.2¢47.6° 4,744.1443 8°

EA/TA 0.40 0.40 0.40

Total 16,557.8+142.9° 16,633.5¢136.7° 17,028.4+133.8°

FSP, frankfurter sausage made with pork meat; FSM, frankfurter sausage made with mixed meat; FSV, frankfurter sausage made with venison;
EA/TA, essential amino acid/total amino acid. Different superscripts indicate significant difference at p{0.05 by Duncan’s multiple range test. Values

are meanststandard deviations of triplicate determinations.
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H, SoriAl ie] Wepopu| At o2 BE AlF oA

40%=Z SRIEUt. FFEEE BE AFF A glutamic
acid &%o| 7F3 =%t ™, aspartic acid, lysine ¥

leucine®] ¥ +O0 & F9YTE £ Ao B HE
(threonine, serine, glycine, alanine ¥ lycine), 7-5=3t
ot A& (aspartic acid, glutamic acid, cystein), 2% 4
B(methionine, isoleucine, leucine) ¥ 7]g A&
(proline, valine, tyrosine, phenylalanine, histidine,
arginine ¥ tryptophan).& FEsto] T=FS H| w5}
CHChoi 5, 2011). 1 23}, @3, 73 3, &3t 9 7]
B} & 5 FSVolA 71 =4 Uet e, FSMa} FSP
o o0& YETh ol AREILYI9E 211719 Tl g
o] HR| 170 Hls =917] Wil Ao ® wodEr &
FAFEE DAY Aot iAol Bt At ZotH
7] ol 1, FEjobn|ieAte] FHFE AlGS H7hE oEF
o= Z7tote] 2 A+ARet dAISHATHKiIm 5, 2020).

4. 9%

2 AFNME ARG B8R 7HANRI Y] 48 ¢
t F2 07 AgSS BEoto] IFAFEH 2AAE A
£33 & olgohs 54 SRISHIT AAIA9] pHER 2
T 5.6-6.19] H9] Uloll AgeH, AEH2 H7t HlEof

£ A Aol= FRIFA] Tt 7HErES A
A7t Wt oAl S7HE S EA. LS AR
59| 71l wet Mol @A o FAF oM, ARG Lgk
It AR S BT agke ARSS9 Aol whet A
Fo] S7toHe e B3t bate] B9 AR H7t
we} oF7k FrAdhe HE e B AploR FRIsH A,
AEHo] 7ol wet Brt 25| FojAH, F2Ao]
AL I 4= ST e, JP4 2 J2H2 A
5 4T 2o E FUete e UEgey 2Ed
<= ARg= A7l wel dasiih SHES Akes A7t
Hlgof| H|ojEA HdS Uehfigict. Fotr At e AF
S5 AT TR svhe AoR YERoH, Fotr]
Ak tfE] Dot Al SR HE AJRFoA 40%E S
A= FFE=E BE AFFAA glutamic acid &

o] 7M &40 H, aspartic acid, lysine ¥ leucine?]
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