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Effect of Addition Levels of Duck Meat on Quality Characteristics of Emulsion Type
Sausages during Cold Storage

Geunho Kang”, Hyoung-Joo Ham', Pil-Nam Seong', Soohyun Cho', Sungsil Moon’, Kyoungmi Park’,
Sun Mun Kang' and Beom-Young Park’

" Animal Products Research and Development Division, National Institute of Animal Science,
Rural Development Administration, Suwon 441-706, Korea
ZSunjin Meat Academy Research Center, Seoul 134-822, Korea

ABSTRACT This study was conducted to investigate the effect of duck and pork meat mixing ratio on quality characteristics
of emulsion type sausage at 4°C during 5 weeks. Treatments on the basis of the meat content were subjected to 100% duck
meat (T1), 100% pork meat (T2), 50% duck meat + 50% pork meat (T3), 40% duck meat + 60% pork meat (T4), and 30%
duck meat + 70% pork meat (T5). The moisture content was significantly (p<0.05) higher in TI sample but significantly
(p<0.05) lower in T2 sample than those in comparison to the other treatments. Crude protein and fat content were significantly
(»<0.05) higher in T2 sample compared to the other treatments. CIE L'value was significantly (p<0.05) lower in T1 sample
than those of other treatments until 5 weeks of cold storage. CIE a‘value was significantly (p<0.05) higher in T1 sample but
significantly (p<0.05) lower in T2 sample than those in comparison to the other treatments until 5 weeks of cold storage.
Hardness was significantly (p<0.05) higher in T4 sample compared to the other treatments during all cold storage. Cohesi-
veness was significantly (p<0.05) higher in TS sample compared to the other treatments until 2 weeks of cold storage. The
results of sensory evaluation showed that the meat flavor, taste and texture were significantly (p<0.05) lower in TS sample
compared to the other treatments whereas no difference among treatments except TS sample. Overall acceptability was
significantly (p<0.05) lower in TS5 sample compared to the other treatments. Therefore, these results suggested that the ratio
of 40% duck meat and 60% pork meat is appropriate levels for hardness and palatability when manufacturing emulsion type
sausage with duck meat.

(Key words : duck meat, sausage, texture, palatability)
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Table 1. Formula ratio(%) for manufacture of emulsion type sausage used in the experiment

Ingredient(%) Treatments

Tl T2 T3 T4 T5
Duck meat 90.00 0.00 45.00 36.00 27.00
Pork meat 0.00 90.00 45.00 54.00 63.00
Pork fat 7.55 7.55 7.55 7.55 7.55
Salt 1.20 1.20 1.20 1.20 1.20
Tripolyphosphate 0.20 0.20 0.20 0.20 0.20
Sugar 0.45 0.45 0.45 0.45 0.45
Cinnamon powder 0.02 0.02 0.02 0.02 0.02
Garlic powder 0.13 0.13 0.13 0.13 0.13
Onion powder 0.10 0.10 0.10 0.10 0.10
Ginger powder 0.10 0.10 0.10 0.10 0.10
Black pepper 0.05 0.05 0.05 0.05 0.05
L-ascorbic acid 0.20 0.20 0.20 0.20 0.20

Total 100 100 100 100 100
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Fig. 1. Processing of emulsion-type sausage.
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Table 2. Effect of duck meat content on chemical composition
(%) and collagen content (%) of emulsion type sausage during
cold storage

Treatments'  Moisture  Protein Fat Collagen
Tl 68.50* 19.37¢ 10.06" 1.62
T2 65.33° 19.85% 12.25% 1.68
T3 66.99° 19.647 10.99¢ 1.67
T4 67.09° 19.70" 10.76° 1.62
T5 66.40° 19.84* 11.28° 1.73
SEM 0.24 0.04 0.17 0.03

''T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck
meat + 50% pork meat; T4, 40% duck meat + 60% pork
meat; TS, 30% duck meat + 70% pork meat.

A™E Means with different super scripts within a same column

differ significantly (p<0.05).
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Fig. 2. Comparison of nitroso pigment for emulsion type sausages.
' T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck
meat + 50% pork meat; T4, 40% duck meat + 60% pork
meat; TS5, 30% duck meat + 70% pork meat.
AB Means with different super scripts within a bar differ
significantly (p<0.05).
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Table 3. Effect of duck meat content on pH of emulsion type sausage during cold storage

81

Storage time (week)

Treatments' SEM
1 2 3 4 5
Tl 6.324 6.234° 6.144¢ 6.10%¢ 5.924d 0.03
T2 6.15™ 6.10%° 5.94% 5.93¢¢ 5.88%d 0.02
T3 6.23% 6.11%° 6.035¢ 6.04"B¢ 5.914d 0.02
T4 6.285 6.10%° 5.86" 5.965¢¢ 5.87Ad 0.03
T5 6.00% 5.81° 5.645< 5.71P¢ 5.6384 0.03
SEM 0.02 0.03 0.04 0.03 0.02
" T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck meat + 50% pork meat; T4, 40% duck meat + 60% pork meat;
TS, 30% duck meat + 70% pork meat.
A~ Means with different superscripts within a same column differ significantly (p<0.05).
a4 Means with different superscripts within a same row differ significantly (p<0.05).
Table 4. Effect of duck meat content on color of emulsion type sausage during cold storage
. ) Storage time (week)
Items Treatments SEM
1 2 3 4 5
T1 61.56°® 61.67° 61.03°° 61.34° 62.92P2 0.23
T2 68.56" 67.524° 68.554% 68.56" 68.314Bab 0.17
. T3 64.98¢ 64.93" 63.81¢ 64.88" 66.48° 0.22
CIE L
T4 65.55° 65.695° 64.928° 65.528° 67.138¢ 0.24
T5 67.31%° 68.214% 68.184A% 68.54" 69.134 0.19
SEM 0.41 0.39 0.45 0.44 0.38
T1 9.26"° 12.14% 13.33% 11.90% 11.334® 0.39
T2 6.61¢ 7.17¢% 7.75P® 7.97% 8.23P2 0.13
. T3 10.04% 10.49 12.02% 10.81%° 10.09% 0.14
CIE a
T4 8.87ABb 10.2252 10.51¢ 10.455° 9.07%* 0.17
T5 7.018¢¢ 7.18A% 7.74P® 7.67°® 7.79P2 0.09
SEM 0.38 0.31 0.36 0.27 0.23
Tl 9.18% 8.628% 9,298 9.12° 9.36% 0.08
T2 8.97° 9.24* 9.43"B 9.10 9.55% 0.08
. T3 8.96"¢ 9.24* 9.30% 9.65" 9.417% 0.05
CIE b
T4 9.455 8.705° 9.42AB8 9.35° 8.67% 0.10
T5 10.02% 9.504 9.70* 9.51 9.50" 0.08
SEM 0.10 0.08 0.05 0.09 0.09

' CIE L', lightness; CIEa", redness; CIEb", yellowness.
2 T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck meat + 50% pork meat; T4, 40% duck meat + 60% pork meat;

TS, 30% duck meat + 70% pork meat.
A™D Means with different superscripts within a same column differ significantly (p<0.05).
*7¢ Means with different superscripts within a same row differ significantly (p<0.05).
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Table 5. Effect of duck meat content on texture of emulsion type sausage during cold storage

Storage time (week)

Items Treatments' SEM
1 2 3 4 5

Tl 2.26% 2.50"8 2448 2.388 2.38"¢ 0.04
T2 2.48%° 2.54480 2.724% 2.86™ 2,575 0.04
Hardness T3 2344 2.465® 2.48AB® 2.66* 2.674% 0.04
(kg) T4 234" 2.68% 2724 2.72M 2.81% 0.04
T5 1.78" 2.17¢ 225 2,358 217 0.04

SEM 0.05 0.04 0.05 0.05 0.05
Tl 1.4148 1.268 1.18 1.13 1.18 0.07
T2 1.175® 0.86° 1.01° 1.55° 1.06° 0.07
Cohesiveness T3 1.26" 1.08%¢ 0.99 1.01 1.09 0.06
(%) T4 1.30° 1278 1.15 125 1.26 0.07
TS 1.65% 1.76" 1.47 1.54 1.42 0.06

SEM 0.04 0.07 0.08 0.08 0.08
Tl 11.43¢ 14.38° 18.79% 19.05% 17.18° 0.45
T2 11.37° 14.76* 18.4748° 20424 17.58° 0.48
Springiness T3 11.48° 14.54¢ 18,4445 20.314 17.58° 0.48
(mm) T4 11.81° 14.46" 187045 20.824 17.71° 0.49
T5 11.64° 14.98¢ 18.22% 20.624 17.14° 0.47

SEM 0.10 0.11 0.08 0.13 0.10
Tl 3.19 3.15%8¢ 2.87 2.728 2.89 0.18
T2 2.88° 220 2.74° 4.44% 2.74° 0.21
Gumminess T3 2.98 2.695%¢ 243 274" 2.92 0.17
(kg) T4 3.05 3.4248 3.01 33748 3.50 0.20
T5 2.92 3.83* 3.37 3.648 3.13 0.15

SEM 0.09 0.17 0.18 0.23 0.22
Tl 36.53° 45.884BC 54.14° 33.05° 54.145¢ 2.60
T2 32.88° 32,35 50.67° 58,2548 33.50<° 3.03
Chewiness T3 33.97 39.355¢ 44.75 38.575¢ 40.765¢ 1.93
(kg mm) T4 35.98 50.0148 50.29 42.205¢ 50.958 2.95
T5 34.06° 57.47% 61.25° 69.414 68.994 2.99

SEM 1.08 2.66 3.14 3.79 3.03

''T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck meat + 50% pork meat; T4, 40% duck meat + 60% pork meat;
T5, 30% duck meat + 70% pork meat.

A™D Means with different superscripts within a same column differ significantly (p<0.05).

*7¢ Means with different superscripts within a same row differ significantly (p<0.05).



Kang et al.
< AEE Btk &34 A5, AT 100%2 A =g
T2 WY AYE 94 Aol flom, the HelT

= Q1 zto|7h gle A= ER
ok A2 el oM e W A 277 e 28a]
30%<F A1 3L7] 70% = A Zg T57F frol 2 2 (p<0.05) 7F
EE TS Bo ¥ A% 35 olF oA
o EhtTh
Al el B A7 713kl B3t
= B, 457 frejdow
(p<0 05) 7W =2 Ao vehgt) a8y A3t g
el lolx= T8l Aol gl Ao vehdth H3
Aol AL WA A7 B9k X 17] 100%2 A 23 T2
T W A 433100 el A 0 2(p<0.05) 7 A Vebst
S wm g2 Xy tlAe WA A ot goAel 2jo|rt
e Alew vehsth AeF3tel slojA= =Hx3L7] 100%
2 Az 127 WA 27kl = v A2l vlal
oA 0 2(p<0.05) M e Aoz Yephkon, WA % 4
T2l

HU
rln id

= th2 Aol Hlal] fo]8 o 2(p<0.05) 7HY =
& Ao Uehuith 4349 Af, 25 ade
A7l T3 2 T4 W A7 Bt F22 91 2ol 7}
e Ao® Yelo), 15 WA A% 153l
O 2(p<0.05) 71 Wko}, 2F o] Tl F
e AT
A3 Aol o3, eelmr| 2 A3 AR 223
< 2| 2Rk Az AT FES HkgE 22T
vla] A=, A4 2 QA QoA FelH o 2(p<0.05) =

& Aoz HuFETKYang et al, 2009). LEL} Ali et
1

glelA] F A2 71 el

olite] A ANE T & ul, Aol MT 221
7] 40%<} SR 3L7] 60%= 3 TS7F A AA7|E B2t

FroJ A 0 2 (p<0.05) =A e ~Wé, g, A4 42
/Wt‘s]/ﬂoﬂ 9Jox = 5_r7} W=k x{x]— =
gt 7ol gle AR YET

4. THsHIL

Table 6& 22179} A 179 H]
gt eE]a7] 2AIA Y] HEHIFE A
ok A9 7%, 28]317] 100%2 A3 o
(p<0.05) 7P T2 Aoz yehdth 3 % ¢ =43
UM = 28]317] 30%2F HA 7] 70%= Al =g TSHE

[
=
s
‘J

o N ml"
g

: Quality Characteristic of Emulsion Type Duck Meat Sausage 83

Table 6. Effect of duck meat content on sensory evaluation of
emulsion type sausage

Sensory score’

Treatments' Color Flavor Taste Texture acc(;;)]:ggity
Tl 6.00%  5.13% 425%% 550" 4.50%
T2 2.63°  4.38% 3.63*% 4754 3.75%
T3 4.50°  4.75"% 468 5134 4.38%
T4 488" 550 4.88% 538" 4,754
T5 2.63¢ 3.88% 350 2758 2.508
SEM 028 0.8 020 024 0.20

' T1, 100% duck meat; T2, 100% pork meat; T3, 50% duck
meat + 50% pork meat; T4, 40% duck meat + 60% pork
meat; T5, 30% duck meat + 70% pork meat.

2 Poor, 1~3; Moderate, 4~5; Good 7~9.

AB Means with different superscripts within a same column

differ significantly(p<0.05).
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