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Abstract

This study aim to investigate the effect on quality characteristics of emulsified sausage with
freeze-dried Perilla frutescens powder (0%, 0.1%, 0.2%, 0.3%). The pH of emulsion of sausage with
Perilla frutescens powder significantly higher more than control (p<0.05), pH of emulsion sausage
decreased with increasing Perilla frutescens powder. The lightness and redness of 0.2%, 0.3%
emulsion and emulsified sausage lower more than control, the yellowness of 0.3% emulsion and
emulsified sausage higher more than other samples. The cooking yield of emusified sausage with
perilla frutescens powder significantly higher more than control (p<0.05). The springiness showed
a tendency to decrease with the Perilla frutescens powder is more increased. The VBN (volatile basic
nitrogen) of emulsified sausage with Perilla frutescens powder significantly lower more than control
(p<0.05), and VBN tends to dcreased with increasing Perilla frutescens powder (p<0.05). The
TBARS (thiobarbituric acid reactive substances) of 0.2%, 0.3% emusified sauasge were significantly
lower more than control and 1% emusified sausage (p<0.05). Therefore, 0.2% emulsified sausage
is considered to be the most suitable that improves quality characteristics and maintains storability.
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A2 (Perilla frutescensy= 194 2202 BETjo]| &5}7, ZolA Ao} glo] o]
Ao AL S2MS H7] thizof] A ($EEREC IR ST (Ahn, 2006). A7 |= SEAEHE
I3 Alofl A7 1= 719, S el st fetaxel 4] it 72 Aalof ol 8E|o] 2 FHoA]
ol8x=]o] &} (Kang et al., 2004; Lands ef al., 1989). T3F A2V = WIS A& A2 & 4Eo| gm|E
Y5 A8 =01E £ o}, HUE AlAsK=H Batolztal LA It (Lee and Jung, 2003). 0[]
et FAEE A G A 2 ER] FUE 7R Aol ol 8FaL QiTt (Ahn, 2011).

A& FJUE AASE | sl SAFN &=, T4, 52}t 22 FAEE oldsh=t], oj2t &2
A RE F2 ARE 0]85o] A& A7k} (Kim et al., 2017; Kim et al., 2018a; Lee and Ahn,
2007). A1FoIAM9] AZ B0 R TR} 5AUZTL ol &5, IAe 3T 5EAE
of mlsf| Bl-&at AJzte] HoFHTh= ARlo] Qlo] == o]-&E|o] At (Lee ef al., 2008a). SHAFE EF
Axe 1204 AZA717] wizol BERRIC] &4o] ok o= Qlsl 22T 8] Wikt



A 5 FENZXE ol 8% A FAlEON Uit A7F 5| olFolALL Y= FAlelth

SAFE WAL Refeiet 22 B RS olgoto] AlREE=d], o] HAe RS AR
2l A o] Hlsto] Ay} Bl B, 9ol il A ohEo] Wot 48keo] Erhal HilE
AT} (Hwang et al., 2014). $A1E 5 S=IH=olM 71 E@ol aHlEHe 2AA= Al =50
o g2 7Ioke Al IS AA 984 dES S35, 23 Al oA FEE A8
ChB AT} 2|8t 20] 9312 FAJAA A|Z$H SA1Zo|th (Moon e al., 2019). o|Hst ZAHS
SAIAE 2 AAREAL sh, AR 34 S0l H7HE 7HEY] B4l & HigHth: 540]
T}k (Kim, 2014).

A B oA Gyt &8 HlAE R0l WX 1y] Stk 245718 o] &5t 93l
AAIA Y] 71858, pH, A%, TPA, VBN, TBARSE BAJ5l0] 3427]7} =8 G314 AA]A|o] u]x]
= FFl tisiA EEkskarAt g

1. Mz & 4

SAE ¥ =] Rl AKX HIE

2 Ao F7HEER o8 AT A1 SRR HEEOIA FASI oM, AFE7 = deep freezer
(FDU-1110, Eyela, Japan)Z o|-85}0] 24A17F SAAI71 &, 527AZ7] (FDU-1110, Sunillab, Korea)
& 2477t 527%8 T hand mixer= 127t Eafolo] LR AMGSIYTE == 3K AAIA9
Az A HOHE ol oiylon, =52 &5 F 24A710] A s HiA] Heke4 (Musculus
biceps femoris, Hongjumeat, Korea)2 ARE-5ITE =5 Siote|ldd} R SAHS grinder (PA-82,
Mainca, Spain; 3 mm plate)= A& 0m, 0% =& Srtejdyt SAM, HE 3:1:1 Hgs 74
£ AlFFstth. Bowl cutter (K-30, Talsa, Spain)S o]-85}o] Alst 259} A Zeko] tisf 2zt
salt 1.2%, suger 1%} SAAZS 2H27] BEES 747} 0%, 0.1%, 0.2%, 03% A d7tske] 42519
t}. §3lE2 A7) (EM-12, Mainca, SpainyE ©]-&dlo] &#5}0], 80T chamber (10.10 ESI/SK,
Alto Shaam, USA)OJIA] 30427t 7HERE & Af-20flA] 3087t =g & 4C 7 Hafslo] A9lo] o]gs}

pHE SAAZE A2/ BUm ES 43 44049 712 A AL T ARE 2gsigon
AlgFslo] ultra turrax (HMZ-20DN, Pooglim Tech, Korea)S ARE-51%] 8,000
pmof| A 187F 7438 & 5-2]%4= pH meter (Model S220, Mettler-Toledo, Switzerland)S AR&-5}od

Color &

Y5 §2AZE A9 ES 9319 24049 719 B §31%E $9% Wl £1 2419
on, =5 {3 AAAQ] 7HE $9] M= QRS ©@HE MA| (CR-10, Minolta, Japan)E ©]-8-5}
o] B% (lightness) CIE L, 2% (redness) CIE a’, A% (yellowness) CIE b'S 24313},

NRege A P BYT 1Y 9 PP 202 01 ES G319 44149 1Y 7, T
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2 27gele] olfe] Aol et %z AEshck

x 100

(ox]
=
A (%) = =
=

Texture profile analysis (TPA)

=8 8319 AR EAL 25 mm cylinder probe2 ZF2F5H texture analyzer (TA 1, Lloyd, USA)
£ o|&3}o] 43Itk BAlo] Q3 ARE 0 2.5 x 2.0 em (A7 x £0))9] V|2 AE 3.
Aol ] B4 =451t (pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s, maximum load
2 kg, head speed 2.0 mmys, distance 8.0 mm, force 5 g).

|~N

Volatile basic nitrogen (VBN) 3

= 35K AAIA] 10 gt 45 mLe] D.WE homogenizer (AM-5, Nihonseiki, Japan)S ©]-85}
445k & HAAAHO| 100 mL7} E%== mass-upet & filter paperpaper (Whatman No. 1, GE
Healthcare, USA)& 9j3}513{th o1 1 mLE F{6}9] Conway 2} W F WAofk= Conway A|A|F
I H:BOsE ¥ & FE o] UlAof 3 E= H429] 9 0.02 N H:S0,= 27a1o] ot 2lof s}
o] AR=Esiaict

VBN (mg%) = (HE 2% - TARE FF%H) x 1 x 0.02 x 14.007 x 100 / A|==HF

Tthiobarbituric acid reactive substances (TBARS) =3

A& 10 g} $54 97.5 mL, 0.3 BHTE 0.2 mL homogenizerE 0]-8-5}o] #4243+ & 4N HClS
2.5 mL 71t A2 5 A|Z5ct olF 71gste] S5 TAE AR 5 mLe} 0.02N TBA 5 mLE
SRkt T 3057F 100C 9] water bathof|A] B-3-A1A S0 A (Spectra Max iD3, Molecular devices,
USA)_E'c 8% 538 nmoj|A| Z75I9i. o] % ofefiel Z-2 A|AHA O 2 mg malondialdehyde/kg meat

< Aot

TBARS (mg%) = Z-JEZ} x 7.8

SHXE

E Aol APH pH, color, cooking yield, TPA, VBN, TBARS %4 3H o]A}9] A% HHE.
ST} BAEAS SAS (version 9.3 for window, SAS Institue, USA)E 0]-&5}o] 7o BALEAS
AABIon, Bzl thet 894 HAA-S ANOVA, Duncan's multiple range testS 0]-83}0] 5%
FolA A5

-

. Zap 2 0H
pH, color
Table 12 AR7|E 0%-0.3%F H7RRE =5 538 2R pHE} Mg YERH Iolth. pHE=
A%0] Bdo] JG FE FR ANRA, B4, A, AFejo] ofo] wat 2 PR W= Ao
HIE, o]o] w}ﬂ} SAES pHE ZH3N= o] 523 ot} (Park and Kwon, 1998). 7}@‘
A pHE 227|283 J7RE A7t tgi2+o) i fodos @2 73 YEhfle
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Table 1. pH and color of emulsified sausage formulated with various levels of Perilla frutescens powder

Perilla frutescens powder (%)

Traits

0 (control) 0.1 0.2 0.3
Uncooked 5.94+0.04° 5.8420.05 5.76£0.07° 5.7120.06°
pit Cooked 6.12+0.07° 6.06£0.03* 6.03£0.04" 5.98+0.07¢
CIE L’ 62.53+0.19° 63.13+0.42° 60.25+0.58° 56.80+1.12°
Uncooked CIE a" 9.45+0.24° 5.28+0.46° 1.55+0.13¢ 1.45+0.19°
CIE b’ 14.63+0.63° 16.08+0.43° 16.9+0.29° 17.85+0.81°
Color CIE L 69.15+0.21° 68.20+0.69" 66.58+0.30° 62.23+1.00°
Cooked CIE a" 4.03+0.15° 2.18+0.53 0.53+0.17° 0.45+0.33°
CIE b’ 13.58+0.13° 14.20+0.32° 14.53+0.15° 15.18+0.39°

All values are mean£SD.

*¢ Means in the same row with different letters are significantly different (p<0.05).

(p<0.05), 0.2%, 0.3% 27| B2 L el 77} 0.1%F /R Hel 77k G0 we ghe
Uehisick 742 5 ph A7) 29 A1) 37Kl thet R 2418 Bglon, el
I8 02%, 03% R27] B2 Al 77k §YH0R e g vehigieh (p<0.05). o] AHagol
a4t 5] G DA Thpe] B S0l BT 7] o] ojet 22 Adp et
o Folek ARErk

7G4 - F ES §5H8 44149 YL A7) B0 02%, 03% A/HE A7zt
0.1% A2} ¥ls) GAHO % gk ehRAOD] (p<0.05), A7) o] 49 go] H7He
03% Rel7h RHOE 1 e ghe Ueigirt (pa005). ol /19t 2L 491 AUS
Yo £ 2449 BE go] fETe) vis) Robtht Jung 5 003)) A7} A
e B 1 A - F AN faTe] vs) B2 BB AR AP feHoz 2
2 262 UERgon] (pe0.05), 227 BUE 029} 03%E /I AelTiol RolHel ol
UeEhiA) Qisle) ol ] Bue] GuE} 27008 ke gt o] H7igo] 27k
ute A4 gro] WolAl o2 AR 74 A - 3 PAEE 0397 T2 A7 Bl £
HOE %o e UERiZlon] (p<005), RV Helol vjs) SRR W Zhe Lehfsict
(p<005). Kim 5 (2005)2 %91, 742, 579k 22 542 H F/18S SAE) W1 1) chat
ur} 427 PES HAES 1 AN eky Buslel ojh fAR AT AAE Bt
uebd 35 AE) S v U} L 2] B et el vlepd e 7S
He 71 5 e AoR ugEt

g

Fig. 12 A27] 222 7R =5 79198 &AA9 71geee vehd Iyl izt
7091%2 At27] FE& A7RE AT (73.20%-74.75%)01 WAl Fro 402 W2 gha UERHS]
th (p<0.05). °l= F7HER o]§H FAAXT x| Fido] th3Ao] FEE fA|Eo] £RY g5
2 =W AREY ols 54, WE, €5 AT vk EAS &A% Lewe} Kim (1998)9]
Ao 27X vf FLY 2 &3l A7E 7P wUTAL sto] & Ate] o[ 8H 2R
Ax7] gl L3t 7HEE e YEhd Zlo® dEn: B Axvlof tew o] 9l

‘
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Fig. 1. Cooking yield of emulsified sausage formulated with various levels of Perilla fiutescens
powder. Error bars means (SD) of the mean. *: Means in the same row with different bars a
significantly different (p<0.05).

L AoliRt SAEANH £2 B8S Rl 1Y Ao SRo 4EE BHFE 4Ue Uy
HEOT (Lee e al, 20080). 71B5RL HE SAEY Fo] 2 GFS vA7] W] 23
29loju], F27] L Y 213 44149 7484-g0] tzT0] vl 2 g vehd Ros
Hob B9 ER $4¥ o= weEt:

TPA

TPAE A3F9] 23] S442 2457 HshA ol8Hof $om, olE ol8st] A 4ol £
AAsH= AFolt} (Herrero ef al., 2008). olof wa} 2p27] Baks M7l Qo 2AA|9] HE
AlES o] fIgt TPA 4 #2 Table 20 LRI Aot 174, M/, S84 dix7<t
AR oIS e QE3ter (p>0.05), B oAt fokg AfA|o] 2j27] 2o S7FE
TF Wols FAIE Bt 2] hElos HyH AE 9| AFo] & JH= HEoviEe de
Z793t ghedo] B AollA adhs Al x| BEE F7IRE §3FF AAA9] o] HiAu

Table 2. TPA of emulsified sausage formulated with various levels of Perilla frutescens powder

Perilla frutescens powder (%)

Traits
0 (control) 0.1 0.2 0.3
Hardness (kg) 2.15+0.09™ 2.17+0.09 2.20+0.07 2.3240.15
Springiness 0.87+0.01° 0.90+0.01 0.89+£0.02" 0.86+0.01°
Gumminess (kg) 0.47+0.32™ 0.65+0.03 0.60+0.07 0.64+0.06
Chewiness (kg) 0.41+0.28™ 0.58+0.03 0.53+0.06 0.55+0.05
Cohesiveness 0.22+0.15™ 0.30+0.01 0.27+0.02 0.28+0.01

All values are mean+SD.
**: Means in the same row with different letters are significantly different (p<0.05).
"™ Non-significant.
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77) thEolEkL AT Choi 5 (201512 A Alol9-5 7K £4 98120 naeo] 371
SHut eheiAdo] WolHrky Rutste] oloh fARE 2R Uehglh. ARHoR Ak, WA
2ol AELS HANAL o) Y Wk 270 oIS Holx] globy] uhpe] Hzr] Fe
HlolE 1958 AN ABAE FAA7IL, ZHoE Xol7t g7] vhzel 5 AE A
2 Rolg Holx| ke Aow AAEh

VBN, TBARS

Table 32 2t27| B2 7R =5 1218 2119 VBNgES: Uehd #o|oh ti271 2427]
4 71 Aol HlsiA feld R =2 kS UERASeH (p<0.05), 710l 3718=
VBN Zlo] Holzli= FAIE Btk 2 AollA ol8d /31y AR $2 DR /450
i Huje7h A7)t 583 8R10 2 WAET (Jin er al., 2003). o] we} AFFHo)|Af=
SAREY 7HIES ) 20 mg%l & 5o, & Aol A2H=2] VBN Fto] Rot A%
4 Y ¢ 9 2 0E AZHE: Pak T (2004)2 2270 EFHE /o] TFoE ko]
ATk BAIsoH, 47| £ ehgE EXHE0| AlS W AW A Agsie] 17 o
< AAst] A S SAAFHTL AmEh webA AR7] oA Akt 225 o5t
SARES AZSIGEZ Al Aol B X8 Aol A= o], 2% A7t lstA 1%E &
A AoR AZdct

AZTVE 0%, 0.1%, 0.2%, 03%S H713F =8 9315 AA|R|Q) TBARS ZA4ZES Table 30] et
Wleh A2 A 717kt Al U] EAcke Ao ASkEHA Y == malonaldehydeE A3/
ShH, o]5 7|8t ® TBARSE S73MTH (Kim er al, 2018¢). A+ A3, Aeet 27| #d5
0.1% 71t A2l7he 1<l Zol5 HolA| ASIARE (p>0.05), AR7] 2 0.2%, 0.3% 75t
A2z thztol| sl fojdos W2 s YR (p<0.05). AH9] 4lok= S414:0] Ale}
E2 S Hol7] fizol, A Afjo] wbA AlEe] e FFE v 4= S o=
ThehElth (Lynch and Faustman, 2000). E3F Demeyer 5 (1979)2 A18-0] A&} Zof| x|H}o] 7}E3
%]o] alcohol, ketone 52| FAbEo] A/dHo] webA gl gl PP mIFItkal HarsigiH. ofof
et 2] B8 F7iete] AR ES W= Ao] 2% AlEe] st et opy}, A
FAAA ] AR AR dAAE 5 Sl A oE e

V. 2 °f
B ARe AR 2] 20| Aol 2 §3k8 K] BUSAH A4S B
itk 712 7 pH 77 Heio] Hls) folHo2 28 ghe Uehiglon, 19 F pHi A2
7] B legol Z7hle] webd Wl A4S otk Y A, F WEsh AMEE 2]

Table 3. VBN, TBARS of emulsified sausage formulated with various levels of Perilla frutescens powder

Perilla frutescens powder (%)

Traits
0 (control) 0.1 0.2 0.3
VBN (mg%) 16.81+1.80° 12.14+1.62° 10.27+1.62% 8.40+1.98°
TBARS (mg MDA/kg) 1.82+.0.06° 1.79+0.09* 0.53+0.05° 0.26+0.01°

All values are mean+SD.
*¢ Means in the same row with different letters are significantly different (p<0.05).
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T2 7R AL ROl 02 12 gh& ERZoH, TPA
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oA Beiio] 7] B Hlapol Z7Kiel utet gaste AT LehRgIE VBN g iz

ol wisf Akxr] EE2 J7RE ARFE0] FHeR W g UERiloH, TBARSE A2V
B 0.2%C1A 58 diz7et fejdor w2 ghE el olof w2t fokg AR 2=

& A27] SR WRIAS 1, PHmT} 1E5-Ro] FAUSI, VBN, TBARS/} Sl 228
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