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Abstract This study aimed to pave the way for the industrialization of deer-based
meat products. Hamburger steak prepared using deer meat as an alternative to
pork as a raw material was evaluated for yield after heat treatment, water-holding
capacity, shear force, color, and texture. The pH of all test groups was found to
be within the range of pH 5.7-5.8, with no significant differences based on the raw
meat. The yield of venison hamburger steak after heat treatment was significantly
higher than pork. Adding deer meat reduced the water-holding capacity. Shear
force ranged from 1.79 to 1.82%, with no statistically significant differences among
any stakes. The venison imparted a rich brown hue to the hamburger steak. The
venison steak had a darker red shade compared to the pork. Hardness, elasticity,
cohesiveness, and chewiness were all significantly higher in HVV, HPV, and HPB
Citation: Lee NH, Ghoi UK. A 4} 1) in HPP. HVV had the highest adhesiveness, followed by HPP, HPB, and HPV.
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A Al ARlgS daA7lEe 2E8e ) Sa5H 1L
g&o] FKim &, 2013). 2L 24 AA =417
go] Wey} EntE HEZ AIHAAE A7t A &
o] 344 aNE F+= 22E HiEo] loH(Joot
Chung, 2007), ¥117] H€] A& A] glucomannan®} A
W ohgE 28T A9 AAY AES AXT 5 e AL
2 B13H ¥ JokKim 5, 2007). E3F =5 dg Ax
Al 27 F7Hs wEQ] vvlE SRS S7HAIA =R 17]
of £E3t nvF e A FH, THEATE dAa
A7 B548E 57171 59 384 s Et
(Jeon¥}t Choi, 2012). 71 9] = ALMolA gol ojdH=
%o12](Oh 5, 1984)2F dA(Yoon &, 20158 FHURE
Sto] of& AHC|ZE A& A3t JFEAC] A= ACRE
gelg vh glom, Ag £a17] AH0|AY AR Al 3%
$29 7] Fo=E9] A7t 2% A0 384 anE
Hol= Aoz Byy vt ItHChoi®t Guenther, 1988).

AERE 5T =53 H|asto] el Sheo] w11
A9y ghggo] wow 7|4t vlgplo] Aty ow FR
9 ofuzt, FHAEE dgo] AHH R Yol g,
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THKim &, 2005). 3, ARSS AA59] Hl&o] o} 7
7 AAFO R oAAR Y, 40t HRF Flo] A3 A&
Y52 HrtEoj(Park 5, 2000) A MAKLRE Eibs| A
SE 1 YHLee, 2004).

Y ARE ARRY FEAL 582 4akstr] 9t
AolHE A& AAks HH 0= Sh= =7t Hls| ARSI
9] AM7F AH o2 PESHA] 23t AAolH, ol= As
o] NF3to] mE AF2 F4 AoI=E olojA AE AR F
7+e] A5 oke2ko] 931 991(Kim &5, 2020)2.2 oA
At} olg FBa7] AL A AR BHE =8 4
Atol| A Al Ao & HEksto] ARG ARGS] AlH717E T
< B AN 571 A5 RS 7M. kEo] Wi F
83 BA 2w E5], S2uEolA Rt ARl
o] &4 HF & UEF FAY AREI7|9 o] F o8&
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944

7H87bEA] A o] FAR A7 A @A Aol
+ ready-to-heat(RTH) A& FHE &&s] AH|EHI 9]
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2.2. HAH AHO0|Z HZE

#H A Ago]FE Choi 5(2016) E Lee®t Choi(2021)
o] Hfiol whet Azstch &, YRSl Hgh A
AAZAE AATE &+ 8 mm plateZ} A2 2
(PM-114L, Manca, Barcelona, Spain)&® £4f5}%.0H,
silent cutter(CN-21, Manca, Barcelona, Spain)& ©|
&5to] Aldsto] ARESHITE Aol AFEE FHA AH|o|
9] vigH]= Table 1] Uehd Bhe} Lot AFol= €

= FARE A7Fsto] 3& B A=A T
12x90 mm, 70+1 g9 ¥¥IFo= AJF3t & 20T oA
Aot ARlof ARSI AF 0|29 Y=+ Table
13+ o] =% 100%(HPP), =53 95 Z+ 50%HPB), =
S ASS 2 50%(HPY) 2 ARSS 100%(HVV)Z 22
sto] Aol ARG

23 B8y 805 55

H4EL Grau®t Hamm(1953)9] filter paper press®
< §8sto] £ A& plexiglass plate 4ol 74|
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Table 1. Formulations of hamburger steak made with pork, beef and venison

Ingredients Hamburger steak (%)
HPP" HPB HPV HW
Main material Pork hind leg 100 50 50 0
Beef hind leg 0 50 0 0
Venison 0 0 50 100
Total 100 100 100 100
Subsidiary material Ice 10 10 10 10
Salt 0.5 0.5 0.5 0.5
Phosphate 0.3 0.3 0.3 0.3
Sugar 1.0 1.0 1.0 1.0

"HPP, hamburger steak made with pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger steak made with pork and venison

(50:50); HVV, hamburger steaks made with venison.

(Whatman No. 2, Whatman TM, Maidstone, England)
£ B, AR 03 g= Folo oA 9ol 2 o
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go® PR F, oIAFE AU 17]5Ho] £o] e
5ol WA Y Eo] dof gl el SHAZ SHIA
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texture analyzer(TA-XT plus, Stable Micro Systems,
Surrey, England)?l Warner-Bratzler bladeE 23t
Az AR vH] HFOoZ 2.5 cm A7|2 Aot
Astdrt. ojmje] EAMXHL stroke 20 g, distance
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dﬁ E}-/K‘] oA WIS 5g o] P\g_%éx—&}o%rjg
T+ EFHAE YE
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(Scanning Electron microscope, JSM-67 OOF, JEOL,
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2.8 EHxf2

HE AY A3 33 9 44 3 Bt EEEHAE
e lom, AdAnto] tigt A4 A 2= SPSS software
package(Statistical Package for Social Sciences,
version 12, SPSS Inc., Chicago, IL, USA)E ©]-&3}o],
AUEAEAH O g §oJ4-S FHZ5131, Duncan’s multiple
range testS ©]-8sto] AL Fo4F p0.0594 H
sttt

(A)

pH
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Fig. 1. pH (A) and yield after heat treatment (B) of the hamburger steak made with pork, beef and venison. "
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A28 gEoto] AT WA 20|39 pHeF G
Ao % +88 240 B Fig. 1o trehfoic. @
7 20|29 pHE 2% pH 5.7-5.89 HY ol =
Aoz FIFoH(Fig. 1(4), FURE =8, 95 U

A

A&%S ATl THE G5 ol Be WASA Gt
o ol $7F8EY pHZt H7HE QAT ojs) 2 AEgl

7] el HHEY SAENA pHe AFY Ax, £
A7t Bag Aze So A3 BEAo 293 Q910

Z(Miller 5, 1994) pH7} Y245 nlo] Q. Z2H] 9] Als)
7h £2053 BSeo] WolAll v, pH7 S7KI4E 1
83 SM0] F7IRIHZhu & 1998) SAEY pHO
et AR W7 E H7leto] AR A AFHo|A
o 24142 pie el 9] Aol Helstel 2715
o, F7HE9] Hig Hlgo] JEHOE ThE PFOoE H
ot B1E HF t(Choi 5, 2016).
HuSZ doto] Az A AH0|AY 7MdeE
= SRIgH At= ARSS= o&5to] AT @HA AH|o]
(B)
100
S
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£ b b 2 2
o
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[+ 1]
=
o
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©
Qo
2
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HPPF HPE HPV HVY

HPP, hamburger steaks

made with pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger steak made with pork and venison
(50:50); HVV, hamburger steak 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.
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29) 71g5g0] KAHOR £ A0R AAHLTHFis
1(B)). &, HPPY] 7}d2-80] 91.6+0.3%<1¢] &Fa} HVV
L 92.6+032% 1.0%P £ 582 &= 4 YTk
71EgES HFAES A0 T8 I vAH, AE

o] A ZHoA v Fa3%t 942 H A{Thil A} A
v gl 2B 71o] At of oA ZAAHH(Shand, 2000).
=, S7ME AR A ALY Hte 7HEEES ST
I, @A & 227 9 o £ Y njHuE At
A7FE B3 A vE BEAL AAA Y TsF EHof o
TS F= 293 948 BET YHSeong 5, 20006).
B 1A= ARG AHrS A AR 42 A
o= EFolal 7FE4-Eo] A Uto, ¥ AHEES
IAIHOR =Y AY o w2 7Ideen EAFY anE
71 4= S Aog g€t

3.2 HfSm Kok Hs)

VREE FEjoto] Az FWA Ago]a9) B
AolE &It B3 Fig. 2(A)° LEHH vtel o] As5
9 H7he B4 asil7le Zes Yelkth & HPP,
HPB ¥ HPV9] B2 67.4-67.8%2] H$] HolAl 2
A Aol7} Qe Ao UEhd W, A 7|hS A8

(A)
70

Water holding capacity (%)
[=1]
o

60 HPF HPB HPV HVV

HVVO H43e 66.9+0.5%% et §92Q #4E
Hol= 207 It ARESoE A 2T $7HEY
Bogo] 3 At EA7HA EdekA] 1§ Ao,
A FAEE diAsto] ARS ASAFA FAE A
7FeFe] Z7to] wet Hago] Wobdoks Avyt HE uf
AcHLee?} Jin, 1987). E4EL S7FAENA $ES
H{ole 59 Tote A0E AR 48 AHote
383 891 F WHE & 4= 912m(Choi 5, 2016), &

A7e AREI7IS HALY] B S T vladt A

24 5 B4E0] 3712 98 A ) 21, A3
sk ARH/IE) B8 52 B9 BaY 43S o
A7 1 ABSlcE T Aoz g

A28 Gelsto] Ax WA Afo|ao] Hetele

Fig. 2(B)°ﬂ UrEM HRe} o] AEE B Ago|AA
1.79-1.82 kg9l H] WA |FAQL Zpol7} gl= AL
2 SRl A2 AEo] EHQ e 0|85t
FAAQ AR BAIGHE EEH AARA AR W A9
Holl 7| AH o R A-goto] 11 FES AWFOR o]
& Z-got= WEE 58T 4 thChoi &, 2006). 34
7 2H0|F9] FURE AMEEE WA hrheio] HA] o
2171 H7RE /318 AAAY A W1y H7kEk

(B)

[ ]

-

Shear force (kyg)

HPF HPB HPV HWW

Fig. 2. Water holding capacity (A) and shear force (B) of the hamburger steak made with pork, beef and venison. "HPP, hamburger
steak made with pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger steak made with pork and venison
(50:50); HVV, hamburger steak 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.
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of uhE o149l Xjo|E Hol| ghgrort, HA HAaHEe)
H7he 1 Bgugo] wetd A8AE0] gl ol
7 Qleka BaE v} UrHKim 5, 1999). 2 A7ATE
A&%S P8 WA Adold Az V| 2ATEA F

o] ZTg ulgow &8I £8 RAE WS B

ko3
k-3
&3 A HEE A2 A b FE9 AE N

(A)

80
70

60 d

L-value

50

40

HPP HPB HPV HWW

20

b-value

HPP HPB HPWV HVW

o] 7153 Aoz slYHrt.

3.3 ME B3

A25S 2ot Axg WA Ago|79 M= st
£ &4 d3h= Fig. 39 UEHHAT L2 HVVOA
56.7+2.5% 7P @A Ut on, HPV(60.9+1.0), HPB

(B)
10
a
ab ab
2
g 5 b
=
0
HPP HPB  HPV  HW
(D)
80

HPP HPB HPWV HWW

Fig. 3. Color of the hamburger steak made with pork, beef and venison. "(A), L-value; (B), a-value; (C), b-value; (D), AT; (E),
hamburger steaks; HPP, hamburger steak made with pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger
steak made with pork and venison (50:50); HVV, hamburger steak made with venison. 2#“Different superscripts indicate significant
difference at p0.05 by Duncan’s multiple range test. *Values are meanststandard deviations of triplicate determinations.
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(64.242.5) @ HPP(69.3+1.0)9] &7 UElY, ARSS
7ol et FHA AHC|HY L ofFHAE Aow
slE QI aghS HPB(6.8+1.1), HPV(5.6+1.2) ¥ HVV
(5.0£1.3)9A= ARl AJo]E HolA| oy, =52
25k AZg HPP(R.94£0.7)= W2 3= UeEtHlt o=
AEET 52 8T AS =50 | FA=Tt @A S
EoMA= AL Yuigtth. bgt2 HPVZE 13.9+£0.72 71
A Yehgon, HVV(11.7+0.9), HPB(11.5+0.9) ¥
HPP(6.6+£0.6)9] &0 & Vet AEZL 1319 ¥ale}t
GARE A Hol= Aoz yehgrh & HVV(58.1+
2.6), HPV(62.7+1.0), HPB(65.6+2.6) & HPP(70.0+
1.DY =0 U, AEGRE AREI719] 7o) s W
o= ACE SRIFGIt A xH FHA Ago|39 A&
AR Fig. 3(E)oll BRI SQIoEE ARSS0 = A
23 AHO|A(D)Y Mo] E5(a), E5T 52 ST &
golA(b) ¥ =53 ARESE ST AFlo]A ()R A
Ao] 73he I 4= Qi oAl S7HEAIE &
2AS olets AAZ g o8 gloh, 94 v
ol AFotd HEZZZRIZTS Yo Bt opyg,
UE 7H N-nitroso FFEY AR E ol A7
H1 JAtk(Peter, 1975). £ AFATOIA ARSES o]&

HPP" HPB

3t AHlola= Mol AATHA EotlezH oFdAtd o

A8 ZoAY 99 4 ddrke AL st

3.4. OM7=

=SS GEloto] A WA LHo|A T ]
AlF2E BIet A3k Fig. 400 Uerd viet 2. 2
Hlo]=9] oA fARt A FEiRH 2719 7150l &R
Hlen, Akgs A7l WE 7159 JH e 2719
She Stes FEEA oot A 2T 2E A
E= YA 7R el met = Yerg 5 3l
U, L% Azl s Alxd SAFS] 4¢ d=ms
of WE AolE SRl art Atk & dFolM e AsH
A7tel] mE Aol ERIT 4 glgled, & dve FF ¢
89| Zo]of] wE RATLFZATFY 7|2ARE &8o] 7}
5T ACE wetEr

NOrE S >

]o

S}
=

35, =&z Bz}

Has2 geoto] Ax3t WA L0219 22T 7
T(hardness), FZHd(adhesiveness), B4 (springiness),
2 H(cohesiveness), 3 A(chewiness)?l thal &%t

ZIR= Table 20 eIt FE9] - HVV7E 1,824.3+

HPV

Fig. 4. Scanning electron micrograph of hamburger steak made with pork, beef and venison. "HPP, hamburger steak made with
pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger steak made with pork and venison (50:50); HVV,

hamburger steak made with venison.
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Table 2. Texture characteristics of hamburger steak made with pork, beef and venison

Texture HPP" HPB HPV HW

Hardness (g) 1,563.0£193.12%9 1,911.6:93.3° 1,954.383.1° 1,824.3+139.5°
Adhesiveness (g.s) -8.4743.22° -15.4445.21° -17.0848.76° -2.56+1.65°
Springiness 0.964+0.004° 0.9740.009° 0.98240.015° 0.98640.005°
Cohesiveness 0.8350.007° 0.860£0.012° 0.865+0.017° 0.852+0.007°
Chewiness 1,257.8490.3° 1,598.9+87.2° 1,601.9472.3° 1,567.3+90.5°

"HPP, hamburger steak made with pork; HPB, hamburger steak made with pork and beef (50:50); HPV, hamburger steak made with pork and venison

(50:50); HWV, hamburger steak made with venison.
2\alues are meanststandard deviations of triplicate determinations.

IDifferent superscripts ¢ in a row indicate significant difference at p¢0.05 by Duncan’s multiple range test.

139.52 7} &9koH, HPV, HPB ¥ HPPY +°=% &
A Vrerteh et 304 @ QML HVV, HPY, HPB
7} 5% HPPo] u]3) fOlZ 0% A Yertom, ot &
WY Pgo] £ A Yol A S8 AERY 1H
E40l o3t Aor A% T o] A o kel 7]
Ashs Ao ® AtrE. HAA9] 4% HVVZE 7HE =%
ou|, HPP, HPB % HPVY| &2 2 YEh, & F/E &
At Ago]=Z9] HAPdo] T &2 ANESE AFo]a kT
WA eSS g1 4 A3t ARsaIE o8 Y
7 AHo|A9] A 7o Wit A= AA7IA HaE HE
glon], 92117 sfelo] H2FE Wil 227HL Bl
& 2, 27 i Awet @@ 42 o7 dh
SN 7oA 4 HAA EdHH(eont Choi,
2012), = B3] Hak OHEErOH EFEo] Qe &
U5 H640] AXeo] 7]Qlske A0 3% vt Yt
(Hwang 5, 1998). T3, S7FEE AR A] Alo]A49 7}
+ 22y} Bege g0 JEE o)L, S22 F
*171}— Ao= HiE vt QItHChoi &, 2011). 2 AF]A]
= AEE2 olgsto] A AHo|ZE Alxst] ke, B
Al %?SH I;Ll ms]/\-]o] lEo}x].‘: 7531].2_ §]-0]—a].oﬂ_o_
T 327 5 Aol A7 &3 F7HR =2 AN

A 77 AddHolor & Aoz wetdEn
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TolME =5 HAERE ARESS ARSSto] A

7] LHO|FE AXT &, 7HEeE, Eadyd A9Y, Ak

gRolsto] AMESS S8 AR ARISHE
A Btz stk pHE 25 pH 5.7-5.89]
A0 IRIFGon, dRgd OE fo
AT FoTt AES WHA AH0|F9
| v FoJHoR w2 Ao FRlHo]
A SHAA =5 Bl FT AoE woH

O &
:\Srg—lil.N
o2
éﬂi
)

i)
—

)
ol
mlo

oE

2
-0,

-

N
e
r o
T
)

2,
o
B 3
oM, M{g

o} B4Ee ARGS9 HUto| wet slEE Ao R UE
ot A LE AHo|FoA 1.79-1.82%2] HY W

oA FAQl Aol7} gz AL E FRIFIT M &4
23k, ARES A7t et @A Ago]A9] M= ol
A= ACE SRIFT ES ARSSS 8L A% =
Sof| Hls HME7} AAS] ok SAF ARA| A7IE=
oFEANY] MRS Y U A CoE weET XA
gl 43}, Ak, 24, 334 2 FY4S HVV, HPV,
HPB7} 15 HPPO| H|5) #2402 w7 Yebdt. H2
A9 AL HVV7F 7 &9kon, HPP, HPB ¥ HPVY
«Oo 8 Ueylth 3 wasio] ARSSEE o83t A
Ago]AE 7HEeE0] ¥ AL @A 6] w2 & ofY
g, 224 L 95510 SAFOEH ] L840 == AL
2 7|dErt
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