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Abstract

The quality characteristics of emulsion-type pork sausage manufactured with various levels of
cinnamon powder (0%, 1%, 3% and 5%) were investigated. The pH of batters significantly decreased
with increasing cinnamon powder (p<0.05). The lightness of uncooked and cooked samples showed
significantly decrease along with the increase of cinnamon powder (p<0.05). Samples that contains
cinnamon powder showed a significant decrease in its after cooked redness (p<0.05). In cooking loss,
sample containing 5% cinnamon powder resulted in a significantly smaller cooking loss compared
to the control (p<0.05). Water exudative of 5% cinnamon powder sample was significantly lower
than the control (p<0.05). 3% and 5% cinnamon powder samples showed significantly higher values
than control in hardness (p<0.05), but those samples showed significantly lower values than control
in cohesiveness (p<0.05). In sensory evaluation 3% cinnamon powder sample received high praise
in most categories than 5% cinnamon powder sample. Therefore, emulsion-type pork sausage
containing 3% of cinnamon powder is better qualified for manufacturing.
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FT AHARE] AH7EA T} 2] TABYS: tofstal B2 A Wlel, AHRRES 71919
737 YE| B W2 7HAE Fofsto] AlFe] He v gol A% 2A HUTKKim and Heo, 2019).
E3] oFRE £Eold AR(Well-being) o] AAS] Tyt o] ZABMUT} AH7RA| S Tht
HES, 1Y, o, s 22 HUBE Fdchks IAR, 119, 1S A7Heo] SR A
F55 YYola, WAAFA AEES Aok Aol AoiATHKim and Lee, 2010).
AS7RSAIREE S ol B A FARI AlFEEo] AREL ok 1 F AARE dEAR]
AS7IBAREC R 2018 4¥S 7|0 ASTIEAE HA 2144 & 5 77 Bo& 7P Hol
Ak a glom, whlel E3E A 213 & F 787 E0& 7P Ho| ThjE QltkKorea Meat
Industries Association, 2019). AH|ARE2] 7} Wo| AH|Sk= Al27F5AEQ] AR = S5E AE
T zs} Z0R 58 SIe] 750] ot Aol 331 F Zleslo] YEolickKorea
Meat Science Research Society, 2018). 0|23t A ZEA & Y, & w7} 5 tjokst HAlg
£ AAR] H71sE A7 A= A3 (Jung et al, 2003; Han et al, 2006; Kim and Chin, 2018),
130k Subs, 23U Y, T4 Zo] A% 7154 ARCE dEidl FARES AR dEE
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AGEE Z3iz]o] Itk (Shin et al, 2011; Tangkham and LeMieux, 2017; Kim et al., 2011).
q AZo g AR A(Cinnamonum cassia B)= BHEGT} 23 JHo|A F2 A= =Ualo)] £351= AFE40] AFS

7% 71%5%
AZA7 Ao e HE mlzh Xlo]A9 o] ZE3lo] AT} S} k2 /\]-Q-HE]-(Ensnnnger and Esminger, 1986). A3+ 7],
ASET, A5 59 SAS SN AFI(Lee et al., 2006), T, Tat, AL, | AN G371 9451tk H1E| It Lee and Ryu, 2019).
E3L Avs @9 52 WA 7A B JAAAT] Gt SAE0A B0 Zare ef al., 2019). A FE2E2 5 SUAHE
SEE AsAA TS} ApE HAAZIAUKim ef al., 2002), Lee@}t Hyun(2015) 74]”4 F220| AEHAR QI HIPAFARI AVIolR-k]

SIA-FLAIZ(HPA axis: Hypothalamic-Pituitary-Adrenal Axis)?] $dS Z24&slo] -2 a7E YERItY H st

oA Aul= A% 7167 AFOEA tkRt HsS 7L JARE AHAA R, T, oF, 2FTH vel 22 AlFAH Ropojl ¢t
o] o]Fof#31(Lee and Lee, 2013; Song et al., 2014; Yeom and Surh, 2017; Praseptiangga et al,, 2019), A37}5-A|&E0] H&E35}o] o]FoiF]
QA o]l Agoltt. leb B AT A% 7R AR ANlE o] §to] Bel AuAEe] Ansbe] B £% 45K AdlxjE
A|zslo] olpfetd Fd £ EASHI

= 3 IH

Sz ¥ =] LAX| HIE

E A0 ARE B8 T2 T 24A71o] A WA E8(Jeongwoo food, KoreayS ARE5IICE =83t HiA] SAMRE 212 3mm plateS:
25} grinder(PA-82, Mainca, Spain)Z o]-83}o] Ea)5191 0, bowl cutter(K-30, Talsa, Spain)S o]-85F] LRL(60%)Tt HE20%), HHA|
SAF20%)S AlPEsIEA Z7] A S0l tisf 6,000 ppm2] oFdAIHo] EFE O] = NaClZ: 7FsIitt A1 71(Choya-food, Korea)=
&7 A71sHA et XM%’—E 1%, 3%, 5% A7Ist0] 244 folaS AIRe &, SR7I(EM-12, Mainca, Spain)E ©l-&st] A

o] X319t S 45122 80T chamber(10.10ESISK, Alto Shaam, USA)]l 3087+ 7143t & 10Tol|A 30827t Wzsi3 o, A|lxgt
SAAE 4TNA Eﬂro}tﬂfﬂ S HFsIgTh

AHgE 2 AOACH(2010)0f] wHet Rk 105C AAARH, 2AMYTES SoxhletH, ZTHHARNFL KjeldahlH, £35S
Agsishion BAsie.

=l
)

pHE A& 5 ¢& AF ot 554 20 mLe £519 ultra turrax(HMZ-20DN, Pooglim Tech, Korea)S ARE5o] 8,000 rpmof|A] 1
o ]6 & 52]4= pH meter(Model S220, Mettler-Toledo, Switzerland)S- ©]-&5}o] =745}t

Mg 5%
719 A, 39] 9k tHH-S colorimeter(CR-10, Minolta, Japan)S AR83510] M (lightness)S LFER= CIE L' -Zk} 2% (redness) S LFERY
£ CIE a” -g, 3= (yellowness)S YERE CIE b -+ 2745190t} ojufe] &ML CIE L' -Zh +97.83, CIE a” —gto] -0.43, CIE
b" -gro] +1.98Q1 WAl F2uhS ARESIYICH

22 2%
H43L Verbeken 5(2005)29) S ARgslo] 2431911, AAJR|Q] 9F 10 g2 4C, 1,200 rpm O & 303 39t YAA1E2]7|(Supra R22,

Hanil, Korea) A}8310] @418] A3} #0] Amo] ZAS B8] AEalor.

LAEZ] A A (o)
BE (%) = =T X 100
A T A (9
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WS 249 J1d A 5A 9 1§ RAS Adslel %a At

7t A A @ -1 F M@
7hARHE (%) = 100 - * 100
7t A FA (g

549 ORI Enor 5(199)9) 2300t} S, 18] Uske ol Bt o W F, SR S
AR Y= DHA T AlETE e —Erﬂl&% FLE(JSWB-30T, ISR, Korea)oﬂf‘i 80CE 4087 713t & 10ToA 3

ZF WS o] B The RUE 8t 10| Ok Zsle] g Reu 2R HO| Ly Alel RIRIIHS 1%
onf, the 4o oJste] Fatick

Hp AEd AYS (mb)
AFEZE (%) = ’
PSR 00 = T o o

i
T
=i
o[\
£

A
ZHEaY (o) = = x 100
CEE-CEE

£ &3 (Texture Profile Analysis, TPA)
A)&0] 4 texture analyzer(TA 1, Lloyd Co., USAYE o]&5to] S7J5}3irt F2H&-2 80T chamber(10.10ESI/SK, Alto Shaam Co., USA)

o 4053k 74T 3 10COIA 3053 2510l MRS 25 x 25 x 20 em(hE x Al x )9 AR AL F, Aol Sglack
EXZAL pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s, maximum load 2 kg, head speed 2.0 mm/s, distance 8.0 mm, force 5 gO&
X501, 25 mm cylinder probeZ 0]-85t0] 4519t} =% % hardness(kg), springiness X cohesivenessS 7251511, 0|5 0|83

gumminess(kg)2} chewiness(kg)S AHE3IFC).

W54 BRI 1099 e i) AlRo] et BT AN 8ol WIE BE 4ANK 5 AN TRk 2t
A2l w2t A2H AAAE 4ol 20 mm=E Awkstal, M, Fu|, 227 v5A, AAQ] 7|5k tiste] ZF2 13(1 = extremely bad
or undesirable)ol|A] 107(10 = extremely good or desirable)7FX]Q] HQJoA B7lelal, 1 HHAE Fslo] H|walgct

SAHz|
o

A510] A= FASH 33] oJAke] HEEAISS AAJslo] H71E QL o] EAAE] T2 13 SAS(version 9.3 for window, SAS Institue
Inc., USA)E ol&sfto] ATE Hdztdh F5HAE YERYR19™, ANOVA, Duncan's multiple range test® Z+22] EAJo] tafl R-2J2{<l
Rt A AEsHc

Uty

Table 1 A1 £ H71gol WE =5 73l 241A19] AUMJES A% Axfolnt. 2 e Al £ 3% A7} diz7Eet
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FoHog W gk Uehigalp<0.05), T e th27} Al 2 3%, 5% ATEe foHos
A g SR A 74]”17}—? H7Fgel wE oJAQ] AolE HolA] sk
NS FNAGE S8 gefo] ashs A Aol fARRIAH

S HERQITHp<0.05).
. o]2igt A= Aminzare 3(2015)4 AAAo] A HS

pH, MT
pH9P Ates= Table 207 ERASITE 712 & pHE Alm| 2L 7130l 7185 fol3os fashe 4de EACH(p<0.05), 71E &
FAAQ AolE UERA] Sttt of= Alm £ pH7F 55608 W2 ghe YRR, 7HEsHA HH pHYt Adssh] wieel 2
vﬁ}% AR pHi= AoPE UA] G A0R ARETHKim ef al, 1993). Fie= 71E A, & W Al 22 V1] SIS fej o
Ak FE EA(p<0.05). 71 A A A 22 AR AzlHgo] izl vis) fldos W2 ke Y 1a(p<0.05),
718 & AAEE A2t 7ol AN 2 Aol ST daste AdE EATp<0.05). 712 A EE tiE2 OE Aeel
HJs] ol os W2 ghe Rl lal(p<0.05), 712 & %‘&‘E% A} 2 3% Azl tiEo] visf FolH o= S g2 HArk(p<0.05).

243, 7l 2

Table 32 He} 7HAAES S 23olot. B2 229l Aolg HolA] ookt ofe Eapgo] 2A1A] Azl 7Ikt 49
et gERA)7] mizelth. & dedvke 7 5(2003)9] T2 H7IRE 2AA] 7oA AR Al Al 7IRE F=0] Bl Jde vIAAl

Table 1. Proximate composition of pork emulsion-type sausage formulated with various levels of cinnamon powder

Cinnamon powder (%)

Traits
0 (control) 1 3 5
Moisture (%) 58.17 + 0.11* 56.81 + 1.47% 55.66 + 0.31° 57.42 + 0.60°
Fat (%) 24.67 + 2.52 24.00 = 0.00 24.67 + 0.58 24.00 £ 0.00
Protein (%) 15.85 + 0.51* 14.40 + 0.17* 14.94 £ 0.50° 14.00 + 0.34°
Ash (%) 226 + 0.01 220 + 0.06 2.20 + 0.08 229 + 0.02
All values are mean + SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Table 2. pH, color of pork emulsion-type sausage formulated with various levels of cinnamon powder
Cinnamon powder (%)
Traits
0 (control) 1 3 5

Uncooked 4.99 + 0.03° 4.84 = 0.03° 477 + 0.01° 4.62 = 0.02¢
Pl Cooked 594 + 0.11 5.94 + 0.06 5.99 + 0.03 5.99 + 0.05

CIE L 6230 + 0.80° 56.90 + 0.77° 50.70 + 0.22° 4730 + 0.61¢

Uncooked CIE a" 3220 + 0.48° 26.60 + 0.72° 2320 + 1.01° 2330 + 0.67°

CIE b’ 10.70 £ 0.65° 13.30 + 0.55° 14.40 £ 0.56° 14.40 + 0.49°

oler CIE L' 65.30 + 0.74° 59.50 = 0.29° 52.10 + 0.19° 4770 + 0.58
Cooked CIE a" 25.10 £ 1.73° 2470 + 0.76° 22.60 + 0.25° 19.70 + 0.74°
CIE b’ 10.70 + 0.93° 10.60 + 0.45° 9.70 + 0.36° 10.70 + 0.79°

All values are mean + SD.

*d Mean in the same row with different letters are significantly different (p<0.05).
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Table 3. Water holding capacity (WHC) and cooking loss of pork sausage formulated with various levels of cinnamon powder

Cinnamon powder (%)

Traits

0 (control) 1 3 5
WHC (%) 84.12 + 2.08 83.84 + 0.55 86.30 + 1.95 85.23 + 2.09
Cooking loss (%) 11.56 + 0.25° 10.63 + 0.75® 10.29 + 0.29® 9.91 + 0.85°

All values are mean £ SD.
“® Mean in the same row with different letters are significantly different (p<0.05).

Joteke ot AT, Z1eziere A B 5% Helr} el s o405 W g Uehieitkp<00s). ol A7t B33t

e Aot 22 F5ok] M Aol dadt 2o W EtHEnsminger and Ensminger, 1986).

E‘O

=

O35l01xA
T -—OoOo

939 27 Ake Fig. 1o] Vel 48 BeIgS A B2 5% el et oo Be ghe nelup00s), A%
22122 $J4 Holg Hol oleh. SERFEAS Tzt ) ARRAR] glom, Av] Bae Ahle] weh BEAele] Agee

‘FSAA FEIRPE/el S71E A= AZEH, Parkt Kim(2016)0] SIS 2AA0l| 718i%e o FRlPg/del S7IRt A Aot FARIC

=M (TPA)

Table 4= E4 374 2ot 242 SAE Ax0l oA B4 S5 B3 o] QAL of= AHRR] 7|5k ¥iHrt. B
(Hardness)= Alw &L 3%, 5% A7 2ot An] 2D 1% AgFo] vHg] FoFo= &2 32 UEiIthp<0.05). S84
(Cohensiveness)y2 A7 B 3%9} 5% 2|77t 2Rt GojF o2 o ZRS HHTHp<0.05). BF=E4J(Springiness), 734J(Gumminess) 12
T LA Chewiness) & TIETSF AZTE 710 §218) Aok G ok Go H2016)9] Tk RS A7 2414 Aol
B W/ TR S710 SR, 24, 1S4 $o74 Aol Ggleie AT 2ol SAISIGHER, AoliSE BRI Sl B
2 Whige 0 At 2k Zom Azt

<
)
rir

B Water exudative Fat exudative

15 2
e
S 12 =
—' = b
%] 1.5 -
> [}
= £
o~ 9 o
= b w
: ©og
o -
-t 6 e
) —_—
= X
= =
B 0.5
3
0 0

Con C1 C3 C5
Fig. 1. Emulsion stability of pork emulsion-type sausage formulated with various levels of cinnamon powder. ** Means on bars with different

letters are significantly different (p<0.05). Con: sausage without cinnamon powder, C1: sausage with 1% cinnamon powder, C3: sausage
with 3% cinnamon powder, C5: sausage with 5% cinnamon powder.
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Table 4. Texture properties of pork emulsion-type sausage formulated with various levels of cinnamon powder

Cinnamon powder (%)

Traits

0 (control) 1 3 5
Hardness (kg) 233 £ 0.17° 2.63 £ 0.17° 3.13 + 0.09* 3.34 + 0.31°
Springiness 0.74 + 0.05 0.69 + 0.03 0.76 + 0.05 0.74 + 0.05
Gumminess (kg) 1.64 + 0.04 1.62 £ 0.09 1.74 + 0.14 1.90 + 0.30
Chewiness (kg) 1.18 + 0.06 1.12 £ 0.11 1.33 + 0.17 1.42 + 0.30
Cohesiveness 0.69 + 0.03° 0.62 + 0.07° 0.56 + 0.05° 0.57 = 0.06°

All values are mean = SD.
*® Mean in the same row with different letters are significantly different (p<0.05).

rlu

s34t

587t ATH= Table 50 YERASITE. A(Colon) 2t Fw](Flavorys Alm £ 1%, 3% M7t xRt §o202 =2 7hg Helon
(p<0.05) ChE(uiciness)h A< 7] Acceptabiliy A=) 22 3% A2t} Am] B2 5% A2FRc} oo 2 % e
ATHp<0.05). T} FZ7H(Texture)T} 0]u] « 0]F(Off Flavory= AH7}2 H7leo] B2 5914 xjo|2 Ho|x| gttt W57} A7
S0l AT 2L 3% AT7E AR 02 St JAE W9, A £ 5% A AN 02 W2 Hps Mgl vzl 2417 A%
Al Am] Bk 392 H7)sK= Ao] vlEkAsit AlaET)

V. 2 <

QI A 2 o] M2 £3 55K 4K10]) EAS0] cisle] 2RI S TS A B2 3% M7} ool e foje
2 VO h2 BGI(p<005), TN THS A B 3k 5% ek thETRc R0 WS ke BRI p<005). 712 A pHi Al
B /o] SolghE 9402 ashs FAIS BT p-005). M 24 23 718 A T Fiellighness)i= A 22 H7}50] oldl

ek OO Sobri 495 BSickpe005). Ao 71 1 9 K7 Ap] 32 30 AeF7Sh AP 2 5% Aot ol
032 k2 710 Uehirl(p<0.05). FAlE(yellowncssy 7198 F A 25 3% Hel 77k ok A B 19 5% Hejct gojon e gt
T (p005). 7271w AT, A 22 5% el e ct ROP O e Zhe LERIIElpe0.05). SEIRFEHOIN 42 Belge ey

of el A] 2 5% e RHOR WS G2 BETp<0.05). ZAE(harchessyi= A H2 306 R0k 5% Hekrrh ot Al 19%
At ROA0R B g eRHSom(p<0.05), § s cohesiveness) AJ5] H2k 3% Hek 72} 5% ek} it foloR e g

Table 5. Sensory evaluation of pork emulsion-type sausage formulated with various levels of cinnamon powder

Cinnamon powder (%)

Traits
0 (control) 1 3 5

Color 7.50 £ 0.55° 8.50 + 0.55° 9.33 + 0.52° 8.17 £ 0.98™
Flavor 7.67 + 0.52° 9.33 £ 0.52° 9.00 + 0.82° 7.17 + 0.41°
Texture 8.00 + 0.63 8.50 + 0.55 8.50 + 0.55 8.33 + 0.52
Juiciness 8.00 + 0.63® 8.20 + 0.84® 8.50 + 0.58" 7.50 + 0.55°
Off flavor 8.00 + 0.98 8.50 + 0.58 8.50 + 0.50 8.40 + 0.55
Overall acceptability 8.17 + 0.03® 8.67 + 0.07° 9.25 + 0.05° 7.50 + 0.06"

All values are mean + SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
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e (p<0.05). T3 1ol Al 22 3% 27t NP 02 9403t V1S Wi, A 2 5% A2 B 50 7H w2 Wi
ok wEbA =52 ARSRE RER a4 Al Al Al 22 3% AVIske o] B B AR the A e lom whEn:

10.
11.
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