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Development of spent hen chicken-thigh sausage
with pork skin gelatin powder added

Jea-Eun Yoo and Hack-Youn Kim*

Department of Animal Resource Science, Kongju National University

Abstract Physicochemical properties of spent hen chicken-thigh sausage manufactured with 0 (control), 1, 3, and 5%
pork skin gelatin were determined. The moisture contents of samples containing pork skin gelatin were higher than control
samples. The pH value of cooked samples increased with increasing pork skin gelatin level (p<0.05). The lightness and
yellowness values of cooked samples containing gelatin were higher than lightness and yellowness values of the control
(p<0.05). The cooking yield of samples increased with increasing concentration of pork skin gelatin (»p<0.05). The samples
containing 3 and 5% pork skin gelatin showed higher viscosity than control and gelatin 1% sample (p<0.05). Hardness
values were lowest in the of control group and highest in samples containing 5% pork skin gelatin (p<0.05). Overall
acceptability of 5% gelatin samples was higher than acceptability of the control samples (p<0.05). The results showed that
the pork skin gelatin could improve the physicochemical properties of spent hen chicken-thigh sausage.
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SAME ¥ oA CR2[A AAX] M=

2 A A" =A=RFE) EF F -18°CAA ¥
t}2]4F(Jungwoo-food, Pocheon, Koreay2 4°Collx] 24417} 3lls
olgatsich =A v SAWNE 2 3mm plateEs g2
grinder (PA-82, Mainca, Barcelona, Spain)E ©]-&-3lo] 51392
™, bowl cutter (K-30, Talsa, Valencia, Spain)g ©]-&3lo] 97 &

Jov it

rot

(60%)F SAQ0%), FFQE AZshas 27 A4 iz
F(Control: 0%)oll= Ae HS HrlsA] @9kar, A27Ed

£ Az}el B2 (Sewoo Inc., Seoul, Korea) 1, 3, 5%= F7lake]
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Z2AA S A3 $(Table 1), 5%17](EM-12, Mainca, Bar-
celona, Spain)E ©]-&3te] AA =4l FX 3tk S -3}
&2 chamber (10.10ESI/SK, Alto Shaam, Menomonee Falls, WI,
USA)IA 80°CE 40%-7F 7FEd & 10°CollA 3087 Wzts)
Aom, Az DA = 4°CAA EASIHA AHS g3t

AUYE £

UM FFS ACACH(12)0] whe} Zehdohae: dady
FH (Kjeldah!™), AL SSAALF-Z W (Soxhletd),
T 105°C AUz, 23T 550°C AHs|sg oz
A8t
pH =3

pHE A& 4g& AFst] S/HF lemLet E3ste] ultra
turrax (HMZ-20DN, Pooglim Tech, Seongnam, Korea)E A}l-8-3}
o] 8,000 rpmoA 187F F#8s & F2H= pH meter (Model
S220, Mettler-Toledo, Schwerzenbach, Switzerland)E Al&-3td =
e,

Mz =X
718 AFo| o1& thHS H|AA|(CR-10, Minolta, Tokyo, Japan)
£ ARE-3te] WiZ(lightness)E YERN = CIE L*3ka 2 A % (red-
ness)s UEM= CIE a*%h, 4% (yellowness)s YERE CIE
b ks S7gsIGitt. o] EFA2 CIE L*gk2 +97.83, CIE a*
Zkol —043, CIE b*gto] +1.98%1 WAl FZw-o AME-3IT)
iE+g 58
718 A FA 2 G F BEAE S5 NEFES Al
o] %2 4HE3IA
714 & A
A e ©

Fefetdd 3
frelEe] feledde Ad
emys W, AoES SRS
th A8 AR A Re
Shaam)ollX] 80°CE 4027+ 712
ok Wge] gsE o AlEd

chamber (10.10ESI/SK, Alto
T 10°CoA 307F 335i3l

T & (%)= ;

= 538
=

A ot AR AZR TG S bowl cutter (K-30, Talsa)S
o]l&3te] AlxE XA 73] FAEE IHAHEA (MerlinVR,
Rheosys, Hamilton, NJ, USA)E A}&3te] =4 3FATh 30 mm
parallel plate®} 2.0 mm gape 25ke] 20°ColA] head speed 20
pmz AR 6027F A5

I

Table 1. Formulation of spent hen chicken-thigh sausage added
with various levels of pork skin gelatin powder

Pork skin gelatin powder (%)

Ingredients (%
& o) 0 (control) 1 3 5
Meat 60 60 60 60
Main  Fat 20 20 20 20
Ice 20 20 20 20
Total 100 100 100 100
NPS? 12 12 12 12
Additi Suger 1 1 1 1
Ve Mixed spice 0.6 06 06 06
Pork skin gelatin - 1 3 5

UNPS: nitrite pickling salt.

=4 &4

A 7o A48 B2 EA 7 (texture analyzer) (TA 1, Ametek,
Largo, FL, USA)E o] &3t &4 3ttt #3E2 chamber
(10.10ESI/SK, Alto Shaam)ollA] 80°CZ40%-7+ 7FE3dE & 10°Co
A 3087 Yzbele] AlEE A 2.5cem, 0] 3eme] A= A}
g F, oM A3t B2 AL pre-test speed 2.0 mm/s,
post-test speed 5.0 mm/s, maximum load 2kg, head speed
2.0mmJs, distance 8.0 mm, force 5g2 2 AAF o1, 100 mm
cylinder probeE ©]8-3td S48t Z9€ 7 E(hardness), &
2 (springness) 2 3%/ (cohesivenessyS 71E3IA L, ©1E ©]&
sted A7d (gumminess)2F 3/ (chewinessyS AHE 3T

Esgot

7tE Ad SEXE 4% FARE ddste] FHEE 1089
panel 89U +4, 7+ XHZFEZ H(color), B F(flavor), A=
(tenderness), T}5d (juiciness) & 3221 715 (overall acceptabil-
ity)ell thste] ZHzt 10 9o R sy, 1 WX E Fato]
vl st ol A Zw|, A, TEA, AAHQL 715444 10
AL 7P orstaL, 1342 7P dofel F40] AJEE JERISIT

SHXzE|

AF ] A= HAG 33 ol RIEATEE AAste] Bt
HAt}h o]%F SAIxE] T2 SAS (version 9.3 for window,
SAS Institute Inc., Cary, NC, USA)E °]&3le] 23S Hagd
EEAEAE Jepglon, B4R (ANOVA), ©17A 8 (Duncan’s
multiple range test)® ZFzhe] B¢ thsl] 2140 zfol7t A=
A& HAEsAdh

=}
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Table 2= =] Azhel £2 Hrigel mE A v2ld &
Aol dNHEE FHT A e solth R E
ARbe 2o H7t el SUKel wRt SUkske Ade
qom, 5% =3 Adupel FEg Hrkek Merb 2T B
fFelfos =& ws Uitk (p<0.05). ol#3 3= =
AR BA7E SRS Fstel A4S sl A9 B
He AP deell(13), =¥ A ERe] kel St
T2 FEYF] U1 o2 ARk wuAgE A
FE ek ATE 7l el Aol HolA] egke
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Table 2. Proximate composition of spent hen chicken-thigh
sausage formulated with various levels of pork skin gelatin
powder

Pork skin gelatin powder (%)

Traits (%)

0 (control) 1 3 5
Moisture ~ 58.2120.21° 59.99+0.21% 60.501.50™ 61.88+0.70
Protein 13.84+0.43" 14.55+0.61" 15.11+0.16" 16.91+0.54"
Fat 25.64+5.60" 25.30+1.82% 24.73+£3.79" 23.10+2.70°
Ash 1.13£0.76"  1.38£0.43™ 1.50+0.31* 1.67+0.26

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

LH(p>0.05), kel Ruke] Hrlgo] ZI1aEE aAx|e] v
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Table 3. pH and color of spent hen chicken-thigh sausage formulated with various levels of pork skin gelatin powder
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g&o] Wl LheRde,

SIS

oleia A

7hkell wet fag el Sl e

Kim(18)& 4% 7)E0] o} R

WHp>0.05), thz
s ﬂﬂf& A FES] A #
E3le] =3 Azele] A
g AT F AUk
FE3 ARl Arigo) &

Pork skin gelatin powder (%)

Traits
0 (control) 1 3 5
H Uncooked 6.78+0.01¢ 6.8620.01° 6.94+0.01° 7.02+0.01*
p Cooked 6.91+0.01¢ 6.98+0.02¢ 7.04+0.01° 7.08+0.01*
CIEL* 75.8+1.22% 73.6+0.18" 73.40£0.05" 72.85+0.12°
Uncooked CIE a* 12.06+0.45" 10.78+0.60° 9.4+0.23¢ 9.1+0.11¢
Col CIE b* 17.36+0.37¢ 18.12+0.16 18.42+0.05° 18.82+0.23"
olor
CIE L* 70.69+0.51° 71.01£0.34° 71.924+0.05° 72.40+0.05°
Cooked CIE a* 12.04+1.412 11.68+0.72* 9.67+0.37° 9.45+0.48°
CIE b* 13.16+0.74° 15.00+0.38* 15.23£0.112 15.46+0.11*

All values are mean+SD.

*dMean in the same row with different letters are significantly different (p<0.05).
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Fig. 1. Cooking yield of spent hen chicken-thigh sausage
formulated with various levels of pork skin gelatin powder. ““Mean
on bars with different letters are significantly different (p<0.05)

OWaterloss mFatloss

Water loss (%)
Fat loss (%)

0 1 3 5
Pork skin gelatin powder (%)
Fig. 2. Emulsion stability of spent hen chicken-thigh sausage
formulated with various levels of pork skin gelatin powder. “*Mean

on bars with different letters are significantly different (»p<0.05).
AMean on bars letters are not significantly different (p>0.05)

7VErE f3Rg Aol Sk AL Barstel B Al X8t
ot =3 Adgdl 2ol HrhEE gyt Axg w=A vE
=4 Axe Fig 33 2ok f8kEe] 7217

T Agte] A#stel mEl AE7F HAdhe shear-thinning -f
AAES Ve, Al B2e 5% H7Ke AeTe] ¥=rt
15924 Pa-sZ 7 =¢kom, 279 F=7F 11122 PasZ 7}
F GA JERa, ARl 2o #rhde] S wEk de
7} oA FAIE Bk olelst Axte Aidl o] whi
A, A, 2 F3lEE 30 At He EA os) ot
AE 25 o|FA FHo] F=rt AeH AR ALSHT Yang
5192 wlojlzt AE FFES BAMENS u AEle
gelst s8] Hxol Frt S FraL Bt 2 A+ 4

9} FARBIICE

Viscosity (Pa.s)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Time (s)

Fig. 3. Apparent viscosity on spent hen chicken-thigh meat
batter formulated with various levels of pork skin gelatin
powder.
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AR B4 =4 AFE Table 49 7ok A bl AR
7 & (hardness)= THET-9F Hlwste] Aztd 295 1, 3% 7t
gk A2l Ateloll F17 Apole UEh A B%eH (p>0.05), =
¥ Azhd e 5% H7RRE AT vt thegtet vt
of feldom 1 B $AE et (p<0.05). o2 2
e =9 Aoy Z8] o] Hrbgel wet AstEo] B
2ok s Agste] AErE A Ao wdE. ©ey
(springinessy> AE B 1, 5% 2|77t izl vl {9
oy wo £IE YENA O (9p<0.05), %A (cohesiveness)

8k 2AIR9] 4 (gumminess) A543 (chewinessy> =3 Az}el
o] Arbge] wEk Fkske FAIE B4t ole Aol
g e AgES SIAA A, A4 HeA
77 Ao AZbET Kim F(14y2 Agkle Az &
7] &2l FH7kete] AxsiRS W, Azpel LT Hrhol
2 A, BEA, $384, 448 2 Hedol ke AEFE
YErATHE ste] & At fARE AFE JEeRATE wEgt
el olgate F=E XA HUEHY] 2FAFE s
A A Z3 Lee 5(20)2] AFolA 334 (cohesiveness)yS A <] 3k
FEol Aetels Hrke At 294 &2 xR
oo R &2 ANE Hol B A XA THp<0.05).
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Table 5= =7 tEl4 2R =3 depel o] Hrbs
] el uEt S4e FeARe AFE YERSITE A (color)
= UlE7e} sty =3 diel o] 5% Hrkd X2t
freld oz =:Rom(p<0.05), =3 AE B2 Aried wet

Table 4. Texture properties of spent hen chicken-thigh sausage formulated with various levels of pork skin gelatin powder

Pork skin gelatin powder (%)

Traits
0 (control) 3 5
Hardness (kg) 2.74+0.02° 2.88+0.05%® 2.99+0.04%® 3.51+0.01°
Springness 0.83+0.01° 0.92+0.01* 0.85+0.03% 0.92+0.01*
Cohesiveness 0.43+0.05° 0.47+0.11* 0.49+0.05% 0.49+0.09*
Gumminess (kg) 1.16+0.01° 1.36+0.03* 1.45+0.03* 1.72+0.02°
Chewiness (kg) 0.97+0.01° 1.24+0.02% 1.24+0.02% 1.58+0.02°

All values are mean+SD.

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



54 AN EASEA A 49 A A 15 (2017)

Table 5. Sensory properties of spent hen chicken-thigh sausage formulated with various levels of pork skin gelatin powder

Pork skin gelatin powder (%)

Traits
0 (control) 1 3 5
Color 8.10+0.01° 8.30+0.48% 8.30+0.42% 8.60+0.66*
Flavor 8.00:£0.00° 8.50+0.53% 8.70+0.79° 8.75+0.75%
Tenderness 7.90+0.32° 8.65+0.67° 9.1+0.46% 9.55+0.50°
Juiciness 8.40+0.52° 8.80+0.48* 8.90+0.75° 8.70+0.76*
Overall acceptability 8.000.00¢ 8.30:+0.48° 9.00:£0.00° 9.33+0.33°

All values are mean+SD.

*dMean in the same row with different letters are significantly different (p<0.05)
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