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Effect of Addition Duck Skin on Quality Characteristics of Duck Meat Sausages

Geunho Kangl’*, Pil-Nam Seong', Soohyun Cho', Sungsil Moon®, Kyoungmi Park’,
Sun Mun Kang' and Beom-Young Park'

"dnimal Products Research and Development Division, National Institute of Animal Science, Rural Development Administration,

Suwon 441-706, Korea
“Sunjin Meat Academy Research Center, Seoul 134-822, Korea

ABSTRACT This study was conducted to investigate the effect of additions of duck skin as pork fat replacer on the quality
characteristics of duck meat sausage during refrigerated storage. The sausage made with only duck meat was severed as the
control. Three treatments of sausages were produced with addition levels (T1, 1%; T2, 2% and T3, 3%) of duck skin. Our
results showed that the addition of duck skin significantly (p<0.05) decreased the moisture content whereas significantly (p<
0.05) increased the fat content in the sausages. The sausages with duck skin had significantly (p<0.05) higher pH values until
4 weeks of refrigerated storages when compared to the control. CIE L" value was significantly (»<0.05) higher in T1 and
T2 than those of other treatments after 7 days of refrigerated storage. Similarly the sausages with duck skin had significantly
(p<0.05) higher CIE a" values as compared with the control after 4 weeks of refrigerated storage. The sausages with 1%
duck skin processed the significantly (p<0.05) highest hardness, springiness, gumminess and chewiness values at all storage
days. No differences were found between the control and treatment for color, flavor, taste, texture and overall acceptability.
Based on the results obtained in the present study it is suggested that duck skin to levels of 1~2% can be used as fat replacer
for manufacture of duck meat sausage with a positive effect on quality and texture characteristics. However, further research

in necessary to improve taste and palatability of the products.

(Key words : duck meat, duck skin, sausage, texture)
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Table 1. Formula ratio(%) for manufacture of duck meat sau-
sage used in the experiment

Ingredient(%) Treatments

C Tl T2 T3

Duck meat 97 96 95 94

Duck skin 0 1 2 3
Salt 1.2 1.2 1.2 1.2
Tripolyphosphate 0.2 0.2 0.2 0.2
Sugar 0.4 0.4 0.4 0.4
Allspice 0.7 0.7 0.7 0.7
Cinnamon powder 0.15 0.15 0.15 0.15
Garlic powder 0.15 0.15 0.15 0.15
g/][;’;‘r’rsl;’i‘“m 0.2 0.2 0.2 0.2

Total 100 100 100 100

AR 9] FE(%), (%), A %) D A 3k
(%)= Anderson et al.(2007)¢] g™l w2} Foodscan(78810,
Foss, Denmark)2 ©|-&3&}o] E213}93ch

3. pHet =4
pHE AZ 3 g5 575 27 mLo} 3 #27)(T25basic,
IKA, Malaysia)Z 72(30 sec/14,000 rpm)3}+ed, pH-meter(S-
20K, Mettler Toledo, Swiss)Z =743} th S22 MaHA|
(Chromameter CR400, Minolta, Japan)E ©]-8-3}<], CIE(Co-
mmision Internationale d'Eclairage) L, a", b™ k< 93] whs-
stk olm] EFEAL Y=93.5, X=0.3132, y=0.3198<]

==
o
REABE gl Brse F 2.

—

4. =2

£AA 8] ZAZE ARE 25 eme] ol Ao 247
£-2971(5543, Instron, USA)E o] &-3lo] SH3lith =4 =
12 Puncture diameter 6 mm(No T372-32, Instron, USA),
Load cell 50 kg, Cross head speed 100 mm/min$ith Z%|7t
7 & (hardness), -1/ (cohesiveness), B+ A (springiness),

o
H2d(gumminess) 2 43 d(chewiness) o2 UERATH



Kang et al. : Quality Characteristic of Duck Meat Sausages 47

Al A, o, 24 AR VB
5 949 AR QP 2
40] Fepsel Adel 1516 54
o7l Azetdch

6. EH 24

o2Ad HUb o E AEe 2d EAE 5
oz FAsl7] {8t 7F M 3ux| oA AlxH AE
oAl B4 Fhe FS5SATE B4 HES SAS 92 T2
(2008)= o] -&3te] A B4 H o5 S B8l 5% 5

N4 A3 FIE AP

Ml
r

=S| :
AA Exsh A e eE]arleAE 67.02% F 2
AN E 69.06%S1 Aoz ettt ee)g e 23}
g F9 AHMAEE oleic acid(C18:1n9) 48.06%, palmitic
acid(C16:0) 24.39%, linoleic acid(C18:2n6) 12.28% <1 A
° 2 UEpsith webs eelgde eear] AR Az A

o2 F AF Akl 71D ¢ S AeE A}

2. et M2 gl ZaiAl g2k
Table 3& 22la7], 8|2 2 2glar] &AAe o
W A8 9 Zabd gk FAEI Y e e urd
A=l

S 1(p<0.05), AW FFE =2(p<0.05) Ho
wrepa] o33t A o] de] Q]| o
B g 2o A gl

Z A 8 AA 37t o] At AR I st Ja-S

mH Ao Algg,

3. pHel S44
cglmr)9l oA v &S delslo] A|xE el

AR E 573 B Ashe 1t pHE ZAFeE 2 IK(Table

Table 2. Comparisons of fatty acid compositions between duck
meat and duck skin

Raw duck Raw duck

Fatty acids meat skin SEM
C14:0 0.93 0.75 0.06
C16:0 25.41 24.39 0.69

C16:1n7 2.04 7.82 2.55
C18:0 6.63 5.80 0.37
C18:1n9 47.75 48.06 1.40
C18:1n7 0.07 0.05 0.02
C18:2n6 13.79 12.28 0.54
C18:3n6 0.05 0.04 0.01
C18:3n3 0.07 0.23 0.09
C20:1n9 0.27 0.31 0.02
C20:4n6 2.62 0.18 0.09
C20:5n3 0.04 0.02 0.02
C22:4n6 0.33 0.07 0.86
Total 100 100 -
SFA 32.98 30.94 0.94
USFA 67.02 69.06 0.94
Mono 50.13 56.24 2.05
Poly 16.89 12.83 1.34
n3 0.10 0.25 0.09
né6 16.79 12.58 1.37
n6/n3 191.24 152.56 36.80
MUFA/SFA 1.52 1.84 0.12
PUFA/SFA 0.51 0.42 0.03
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Table 3. Comparison of chemical composition(%) and collagen content(%) for duck skin, duck meat and duck meat sausages

Treatments Moisture Protein Fat Collagen
Duck skin 38.06° 8.90" 52.39% 2.58%
Duck meat 76.22% 20.85% 4.08" 1.415%¢
C 72.18% 19.99¢ 4.53° 1.395¢
Duck meat Tl 71.06° 20.29° 5.12¢ 1.20°
sausage' T2 70.87¢ 20.01¢ 5.84" 1.28P
T3 71.06° 19.44° 6.088 1.478
SEM 2.18 0.71 2.98 0.08

''C, 97% duck meat + 0% duck skin; T1, 96% duck meat + 1% duck skin; T2, 95% duck meat + 2% duck skin; T3, 94%

duck meat + 3% duck skin.

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

Table 4. Effect of addition duck skin on pH of duck meat sausage during refrigerated storage

Storage time(week)

Treatments' SEM
1 2 3 4 5
C 6.0458 5.48°° 5.18% 4,694 4,67 0.11
T1 6.29"¢ 6.228° 5.805¢ 5.58d 5.115¢ 0.09
T2 6.334 6.00% 6.07%° 5.3484 4.63P¢ 0.13
T3 5.96° 6.31% 4917 481 5.520¢ 0.12
SEM 0.04 0.07 0.11 0.08 0.08

''C, 97% duck meat + 0% duck skin; T1, 96% duck meat + 1% duck skin; T2, 95% duck meat + 2% duck skin; T3, 94%

duck meat + 3% duck skin.

*7¢ Means with different superscripts within a row differ significantly(p<0.05).
A~D Means with different superscripts within a same column differ significantly(p<0.05).
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Table 5. Effect of addition duck skin on color of duck meat sausage during refrigerated storage

Storage time(week)

Items Treatments' SEM
1 2 3 4 5
C 51.235¢ 54,154 57.714 56.074 57.73% 0.40
Tl 52.904 52.25% 52.05%¢ 53.718¢ 54.90% 0.21
CIE L T2 52.2148° 52.60°° 51.66" 54,275 54.04% 0.24
T3 50.745¢ 51.78%* 52.08" 52.86° 60.424 0.49
SEM 0.27 0.27 0.44 0.26 0.46
C 11.09° 9.78 10.25% 7.60% 6.95% 0.23
Tl 10.08° 9.37°® 9.20%® 8.655 7.75% 0.17
CIE a’ T2 10.83° 9.18° 952480 9.3048° 7.76" 0.15
T3 11.02° 9.38 8.94%° 9.544P 8.814° 0.15
SEM 0.19 0.11 0.16 0.15 0.14
C 8.68%° 8.62" 9,788 9.10® 9.05%% 0.13
Tl 7.65% 8.06% 8.48% 7.61° 7.635 0.07
CIE b’ T2 7.78" 8.13% 9.228 7.93° 7.86% 0.10
T3 8.09° 9.46" 10.02* 10.39 9.65* 0.46
SEM 0.10 0.12 0.14 0.58 0.15

''C, 97% duck meat + 0% duck skin; T1, 96% duck meat + 1% duck skin; T2, 95% duck meat + 2% duck skin; T3, 94%

duck meat + 3% duck skin.

*7° Means with different superscripts within a row differ significantly(p<0.05).
A~C Means with different superscripts within a same column differ significantly(p<0.05).
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Table 6. Effect of addition duck skin on texture of duck meat sausage during refrigerated storage

Storage time (week)

Items Treatments' SEM
1 2 3 4 5

C 1.26° 1.37°° 1.37 1.31P° 1.56" 0.03
Tl 1.90"° 1.934® 2.014® 20444 1.944%® 0.02
Ha(rlf;ess T2 1.88Aw® 17970 1.98% 1,788 1.82%0 0.02
T3 1.638® 1.6284® 1.728¢ 1.54<% 1.465 0.02

SEM 0.03 0.03 0.03 0.03 0.03
C 1.65% 1.48% 1.594 1.62% 1.44° 0.02
Tl 1.518 1.52 1.50B 1.52 1.38 0.02
COhe(sol/V)eness T 1.498® 1.42% 1.398 1.56" 1.35° 0.02

0

T3 1.5648® 1.59° 1.4648° 1.52% 1.48% 0.02

SEM 0.02 0.03 0.03 0.02 0.03
C 11.91¢ 13.838° 13.83¢® 11.70% 15.335 0.14
T1 14.505¢ 15.30"° 14.475¢ 13.83%¢ 16.63"° 0.1
Spr(‘;ir;ess T2 15.345 14,754 15.814 14.245¢ 15.57% 0.08
T3 14.518% 13.97%¢ 16.04%° 16.174° 15.475% 0.2

SEM 0.12 0.12 0.12 0.29 0.12
C 2.09¢ 2.03¢ 221¢ 2.138 2278 0.05
Tl 2.884® 2.95%® 3.04%® 3.094¢ 2.674° 0.05
G“”(‘g)“ess T2 2.83% 2.56° 27878 277 2.46"8 0.06
T3 2.565 2.5888 2.54BC 2.33Bab 2.198° 0.05

SEM 0.05 0.07 0.07 0.06 0.06
C 25.09¢ 28.19% 30.518 25.085¢ 34.97% 0.81
Tl 41.624 44,714 44,014 42.684 44354 0.81
Chewiness T2 43 434 37.60% 44.20% 39,550 38,0450 0.92

(kg mm)

T3 37.108® 36.055% 40.934 37.614% 34.095° 0.89

SEM 0.89 1.08 1.22 1.17 1.08

''C, 97% duck meat + 0% duck skin; T1, 96% duck meat +
duck meat + 3% duck skin.

1% duck skin; T2, 95% duck meat + 2% duck skin; T3, 94%

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

(Yang et al., 2009).
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Table 7. Effect of addition duck skin on sensory evaluation of duck meat sausage

Treatments' Color Flavor Taste Texture Overall acceptability
C 2.57 3.29 3.14 443 3.14
T1 243 3.71 343 4.86 3.71
T2 2.29 3.29 3.43 4.86 3.43
T3 2.14 3.29 3.71 429 3.43
SEM 0.23 0.23 0.25 0.24 0.21

''C, 97% duck meat + 0% duck skin; T1, 96% duck meat + 1% duck skin; T2, 95% duck meat + 2% duck skin; T3, 94%

duck meat + 3% duck skin.
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