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< SUMMARY >

EERE [D-02

p & O Establishment of heat treatment(retort) processes and conditions, Development of
urpose . ) . . .
Content combination and properties for duck meat, Commercialize high quality duck meat

ontents ) ) . . ) .
product through quality evaluation and Diversify ways of duck's consumption.

O  Development of emulsification properties for minced meat (meat and skin)
- Development of marketable combination by mixing meat, breast
and tenderloin
- Development of properties of high emulsion stability with a high
meat content
- Property Conditions of products using food addictives such as
binder, emulsifier
O  Development of curing and heat treatment(retort) processes
- Measurement and analysis of separation of oil for restructured materials
Results O  Establishment of packaging and storage conditions
- Test and evaluation of retort sterilization process
- Evaluation of preservability according to domestic test evaluation
and distributing conditions
- Development of packaging, curing and heat treatment(retort) processes
- Measurement and analysis of oil separation for restructured materials
- Establishment of processes and evaluation of product quality
- Development assessment from comparative evaluation of pork products
- Development of prototype for sensory evaluation and commercialization

evaluation

O Acquirement of source technology for development of meat
product(canned ham) from duck
B ted O Abpplication of source technology for self-help organization
xpecte ) ) L
o O Extension of duck meat consumption and stabilization of rural
Contribution .
household incomes
O Export expansion and long shelf lives for retort products such as

canned ham

Keywords duck meat meat process emulsion retort
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14 22 FHd wjgul e 2448 I+

1. A&

2182 FFe A4 amd FFLUA SAl Fr1F, #]
A 2. (Pereira PMDCC ¢} Vicente AFDRB 2013), <t AH[A}] &
AstAA e AgetA AHAT = U= F7hEFE Aol #g A
(Prieto N %5 2009). T3 Fenger MH 5(2015) AnH|#e] #HAS 7t
s7tEEe] el Hosttty Bt 53] =53 55 &8
FotA A= o, 7haSl ASolv SESel figh %
o]th(Kang G & 2014).

7tHaS + 8Vl A AAAHSE At 9 F87F e FUEeka QLS W(FAOSTAT,
2016), =+l e] @ 2]a17] AW 200510 19019 0.97 kg oAl 20150+ 10T 2.35 kgl &2
1047 2,50 57181 th(Korean Duck Association, 2016). 2.2]317]&= & 453} vluste] =
d2dHE 23 A ko] vra #A”e] wow o w7}t 69} SHAts S XS EE A
Whakol e U (Nuernberg K 5 2011; Muhlisin M 5 2013). <224 2%
dgofneibe] FH3 FAo dwmAdoln, gAikst a7 = PFHEE AW AoE HI
H A tHLee SI 5 2010). S@]ar]o] that AFRE=E Q@] 4Tt
S 2013; Wang D %5 2013; Wang LS 5 2015) % F& 9o W& o A
(Park JH 5 2013) o] AP0, 2gir]|E duFo=z &85 ASAF 7tad dd

i)
iy

o

offl
(il

X,

>,

( n,h_,
1o

AT
oy
rlo
iy
L)
B

5 e 54 Aol TFHC 9] el NFe] &7
< Z

[e)
Bk ol el (Weiss J 5 2010), A1 20% ©]&te] =71

2A FIMAE =d F S A7t
v 2ANE NI T aBE vEkdthe ZHo] AtkSong YR F 2014). A& 27
A7k W& v E AT S AT P A7(Choi YS & 2016), A =13 A o] A
fr EFEo] AN 2AA EFZ EA A o (Choe JTH 5 2013)7F A= o, o8 =7
S 8% ASAE dTe FET AAor. o8 2= #4ES; hexa-peptide
(Trp-Tyr-Pro-Ala-Ala-Pro)7} EAste] Zglgttde] 4& &9 + v &35 7HA3 JoH
(Lee SI 5 2013), d#5= Azt EAS doy|= hxoEA Asg LS AT = 9
T o] At s vFa Ad3A HEE dutste 9SS 3 Adrhlee SI T
2012). 7154 AES OF dHstn e 28 2708 F83 SAF IdFE FI AIlRE
o] &EAY HHA L e 27 £ FEEE Y F US FoE AmHAY

weha 2 ATE 2E JhESY o7 270 wiEred wE o e FH 5A4& A
Qo 7tEAFEe] HEAAPE Feoteta AR 28 JFEAFE e v EARE F§staxt

B
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2. A8 2 WY

7F 228 Az

B Ao AgE 2 5 S 22 AvLECA AR, QB tEE a4
Aohel 22 8 mmplate AT © 219 A% A @ P73 0.2l 710l AA v &S AEE

7] 913+ v g = Table 19] YEFA AT, 22lE 2] 7h 558 Al A3HA 1.5% 2w (Hanju, Ulsan,

Korea), 0.02% ©}2 A+ (ES Food, Gyeonggi, Korea), 0.5% *J ®(CJ cheiljedang, Seoul, Korea) & & 2] U]

FH(ES Food, Gyeonggi, Korea) 52} 7 10% o}o] =9 A ]+ v & wpe} Al dd eg]2~71S

# 7}8}04 A A3 & 2 7](Stuffer IS-8, Sirman, Italy) S o] -&3fo] AE 7 0 = 7oA =235t}
29 v H = 75C &= (Model 10-101, Dae Han Co., Seoul, Korea)oll A 303+ 71 <€ &

‘%ﬂ Zhsto] A A 52 ARSI

Table 1. Fomulation of press ham treated with duck breast and duck skin
(Units : %)

Treatments"

Ingredients
Tl T2 T3 T4 T5
Duck
70 60 50 40 30
breast
Duck skin 30 40 50 60 70
Total 100 100 100 100 100
Ice water 10 10 10 10 10
Salt 1.5 1.5 1.5 1.5 1.5
Sodium
o 0.02 0.02 0.02 0.02 0.02
nitrite
Ascorbic
) 0.06 0.06 0.06 0.06 0.06
acid
Sugar 1.7 1.7 1.7 1.7 1.7
ISP? 1.7 1.7 1.7 1.7 1.7

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% +

duck skin 50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
YISP: Isolated soy protein
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Table 2. Apparence of batters prepared with duck breast and duck skin proportion

Treatments"

Duck breast and skin

Batter

T1

T2

T3

T4

T5

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% + duck skin

50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%

- 19 -




B Age 47 49 32 82 33 o4 wE dgstel 1 FAAE FHAL, 279 2
% Am o4 4E2 FAste] AU

(1) 7}E 7= (cooking loss) =
7tE A AR FAE SAsEAL 75TolA 3083 7 v 3023 Hy g
o =2 A

gate] 7tE A Al=e 7

(2) 224 A (Emulsion stability) 57
E S 3= #3894 Ensor SA 5(1987)2] wWilel wel ZHAHIA 55 4
ie3

Balgo] 4x4 cm Wolo] WS 27how W B 20 oo HFEL Zddm < 2
aFER JTE DAY dARYHES 75C FEAAdA 3027 71 3§ thA] 3083
e e fEE ART SR Fmh)e SFFoERA H3t HFAHLS W74 tHChoi
YS 5 2015)
2w 2 uEk (L)
H} 5. = 3= = 1
1% (%) Az Nme = (g 0
2ol 9 SR (nl)
/\?1:41_?1::_ = == = 1
FRA ) = S e =) <100

(3) pH =74

pHE A& 5 g2 /S 20 mLe =31 8,000 rpm(ultra-turrax, T25, Janken & Kunkel,
Staufen, Germany)oll Al 3%t 31S s T3 = pH meter(340, Mettler-Toledo GmbH,
Schwerzenbach, Switzland)E ©]-&3F] 7433 tH(Choi YS 5 2015).

4 M= =4
217to 2 Hokslk Qgldle] FAEE chroma meter(CR-210, Minolta, Osaka, Japan)S AR-&3}o]

CIE L(lightness, " =), CIE a(redness, 22} x), CIE b(yellowness, &%) S z+7 33 =4
3} A th(illuminant C). ©] W calibration plateE XS =2 Lol 97.83, agte] -0.43, bato] +1.98<1
ZeWaAS AFES T

(5) &4 834 (Protein solubility) =74

= od g3 dS f3HE 2 gol 0.1 M phosphated] 1.1 M potassium iodineS &3 A 7!
buffer& H(pH 7.4)37 W 20 mLE, <+ @ d &4 F3E 2 gol 0.025 M potassium
phosphate buffer& < (pH 7.4)3 W4 20 mLE €3 10,000 rpmolA] 18 30%3F &
(Homogenizer, AM-7, Nihonesiki Kaisha Ltd., Tokyo, Japan)gt ol 2TCo|A] s}F &<+ WA 3
th. 1 3 6000xgell A 4T, 15%7& A EE o] o gt & AT NS Gomall AG 5(1949)<]
Biuret P o2 AHagon, vtz galro] W9 mgmLE FA AT
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(6) =7d(Texture profile analysis) =74

Alz 9] /2 Texture analyzer(TA-XT2i, Stable Micro Systems, UK)E A}-&3}o] dHbE =43}
of I HAITFHS FIY. BAZXALS cutting proveEs ©]-83Fo] stroke 20 g, test speed 2.0
mm/sec, distance 10.0 mm= 3} A] 5.2 hardness(7d &=, kg), springiness(¥F24d), cohesiveness(-5-

73), gumminess(#14, kg), chewiness(¥ ¥4, kg) 5 4383

(7) ¥5 7 AH(Sensory analysis)
7FE A AlgE 44 FAZ ddste] FHE 309 panel 8ol A F5HIFE A

282 AAEAT. #HsA SAEE 4 AgTEE A X

Al 71 kel thste] Z4zh 94 Wb o w Tt

o B aLsi .

EeTs w4 3 7}0}04 1 FAE T

(8) HX=(Viscosity) =4

o7 Wiy A= 324 HE=A(VT-550, Thermo Haake, Karlsruhe, Germany)Z 43} <
o, Al5 6 gol 1512°C4 Z7stel A adapter No. 135 AR&3te] AdAstdnt. o] wf, f31&9
= 7@ T5 FA37] 9138k Cryosatat(RKS-20-D, Lauda, Karlsruhe, Germany)E % %7 AL
3ol 15°C9] methanolS T3A1AH %5 F%|(Shand PJ 2000)3}HA A, HHE =73}

o

IS

9) BAEA
B oAge ogrtEsy o2 wigdn 2@ wel 7tz A9 gk dg 33 oAk Wk

Agste] A& HA3E SAS program(ver. 9.12, SAS Institute Inc., Cary, NC, USA)©| general
linear model(GLM) procedures ‘&3t At qth. A2 7-7ke] W7t B]lE= Duncan®| U5
ARE Esto]l o4 HAE<0.05)= AAsHATH
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A7k 9 FsherA A vl

ee7tESd L2 widnE st Az o9l I ESs 543 A= Table
3] ettt RS 22 HUbo] S AT da s FoH R =4 JUER
o, 2 27E 70% FH7Fe T59A4 16.38%= 7FE o] 7H =% th(p<0.05). Bhat ZF 5
(2013)2 AlS 20S H7Fe meat-ballol A AlS 23719 H7bgo] S/ 4= 7pd58o] A
st AFS BYow, AS 2 HrbekA & dERTFolN fodew M we ey
Ehilth AlS =218 H7be AlS UAdlel M= 7tgdarse] Skt ate] 2 AR fAbg
A¥NE YEPNAHKim HY 5 2016). o813 A= 2gx7le] 235 = AW 4 Fi#
o] §&H= Aol 7IQlsle Ao®m WA, of ?ﬂ?%ME 2718 H7bol St S

21 S AE 9] 7t EFo] FUhettlal s th(Biswas S 5 2007; Fotjik T & Mandigo RW 1998).

Fe 2o HtEST 28 2S HUbEkd ;ﬂlif& sz gl wiE e fFaAdE FA
st A= Table 39} 2tk 283 vig o] AW 2= T4k T5olA 1.98%= 71 =4 e
o, TiolA 7 v Auiel 7t el Athp<0.05). #5 el T49 T57F frojdo=
=2 FAA 9.58%F 9.82% 5 YERNA L, T1 T2olA @2 539 5.52%9} 5.59%% LIEY]
ATHp<0.05). ©1% 52.39%9] AWFFE 717 S~ (Kang G 5 2014b)o] FIFE LS A
olg} B oJXth Crehan CM 5(2000)°] ™2 318 AR AWshafo] F7teas AW
ok 5 BeElvk FbeE 43S dehAm, B ATE ol% A ATAnE dehig

_?L
)

O

s
ﬂll

Table 3. Effect of duck breast and duck skin proportion on cooking loss and emulsion stability of
ham (Units ; %)

Emulsion stability

Treatments' Cooking loss Total expressible fluid
Fat separation
separation

T1 12.25+0.06° 5.52+1.04° 0.80+0.12°
T2 13.26+0.51% 5.59+1.13° 1.20+0.56™
T3 14.60+0.21° 7.79+1.14% 1.40+0.28%
T4 14.86+0.06° 9.58+0.11° 1.98+0.72°
T5 16.38+1.70° 9.82+0.10° 1.98+0.13°

All values are meantSD of three replicates.

*¢ Values with different letters within a column differ significantly at p<0.05.

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% -+
duck skin 50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
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Qb5 Qe 27 wigtye wE el pH @ A% Table 40 VERH T 28] 3
A =7 Hubge] S7HE SR pHE FoH o Tk A4S UrEM A TH(p<0.05). ©]

3 J =

2 2AA oA A A7) S pi kol felHes FAHET Bashol, 287

herol we AzTolA pH gho] E AL e#ale] dfHolalt e AW Fd o
Ao ArHT

Table 4& ¢ A7kel wE ozlgle] MEs wad Aolth wuld we o)

WECIE LY Ts7h o2 Aol we) foldom wohon, orhagel ugol F71atel

27 AR BRULAANA A% 2371 Wbl

et folA o g vrol X th(p<0.05). AlS A7
Z71E 4= g7t =olxtha 3 th(Bonifer LT 5 1996). A M %= (CIE a')& T13 T20l4 {2
Howm H2 e HeUddew, ouxxl Ul H& ﬂﬂl%%ﬂ/ﬂ—t— e s RYd
(»<0.05). ol= A5 YACA Alx 231 H7M7F A e s Atk 2 3HKim HY & 2016)
o} A3t FME(CIE b)el k2 A7 ke 279l i}O—E AT L A A A o
g7l H7be G Fo]AQl Atol= YERAIRE, FElE o] UEhA deve dF

(Kang G & 2014b)¢} FAlslth= 2& & 4 9lth Christiansen AR(2013) 7}~ o] Aol
o 270 AR v gre 2o Hawyt YJeldtn g ok HrtsSe] 3450

9l myoblobin el o} ofFil F2 Mol YEhr] witeletal skl

Table 4. Effect of duck breast and duck skin proportion on pH and CIE L*, a*, and b* of ham

Treatments Batter
b pH CIE L*-value CIE a*-value CIE b*-value
T1 6.48+0.04° 61.71£1.12¢ 13.86+0.49° 11.57+0.33
T2 6.53+0.03% 62.09+2.20° 13.18+0.83" 11.4440.67
T3 6.54+0.01% 66.22+1.21° 11.27+0.90° 11.46+0.65
T4 6.59+0.03% 66.23£2.33° 10.76+1.40° 11.58+0.52
T5 6.59+0.05° 67.82+1.08" 10.07+0.50° 11.52+0.38

All values are mean+SD of three replicates.

*¢ Values with different letters within a column differ significantly at p<0.05.

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% +
duck skin 50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%

- 23 -



o wud gely bl

Sli
2lg oz %.3]]}&%

A Tk =, Ak, A5 %, pH S0l 93¢s Wo} FEH= 2% w4
(sarcoplasmic protein), ¥ A T & (myofibrillar protein), 7]& T3 & (stroma protein)= 2| 7]
ot 2dA T 9 Ae SAFe 24, F3tE Y BeEs AT S o, o
Rbow w@id o]l xeas 9UE &4 S7HAH(Choi YS T 2015). 2 7hE S
Y 2zE Hrkeh e 3o dwld &3 A= Table 59 2rh A&4 oW dS T1d T2
ANA 7HE =& Fs UEdda e8] HIbeo]l Frhghel w}a} AL @A gho] v
obx T4} T5elA 7Hd v 3h& YEFU Atk (p<0.05). A g 7318 84 @i d ks v s
B e rkEs H7bgol w2 Tio] 7ME w2 84 @i #E vEdlew ezl A
7hEol SUHETE woH R T84 ©HA Fro] AT (p<0.05). o= g A=Zlo] FHt
Hol = Aol oaf euj27 HIMF e2de] v &S FAaAZ Ao HojAH,
Chin KB 5(1998)°ll olaid Ax 2Axe] @i Fafid g thz-9F Wlasie] chuld
&3 do]l S7tstedl ol AWl FHAstal ww ko] FUtEe] mE Fo® HIlFo],

Ao FAE AdE el

Table 5. Effect of duck breast and duck skin proportion on protein solubility of ham

Protein solubility

Treatments"

Total protein Water soluble protein Salt soluble protein
T1 118.65+2.53% 40.05+0.44% 78.60+4.40°
T2 114.30+3.21° 36.75+1.36" 77.55+2.81°
T3 108.35+0.57° 32.30+0.70° 76.05+1.10°
T4 88.45+4.05° 27.3040.53¢ 61.15+3.36°
TS5 86.70+6.28° 23.65+0.66° 63.05+£2.41°

All values are meantSD of three replicates.

*¢ Values with different letters within a column differ significantly at p<0.05.

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% + duck
skin 50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
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2k =74 HaL

eH7tESH LAzl H7F wigHel wE eu|dle] 7 =(hardness), T Ad(springiness), &
%73 (cohesiveness), 71/ (gumminess) R 4 34 (chewiness)oll & =74 Z3+= Table 69 T}
eel=l AVE SUhe ARk vEAde] Had FFS Fol, TIdAE FolAew M =
e B T5ol = o)A oz 7Hd @ ghs UEHAARE T2, T3 T44ko] ol A
fro] Aol Aol 7t 1A th(p<0.05). Gomez M2} Lorenzo JM(2013)+= WA LA Ko A =] w}&}

o
o] kgl wet AEsh GaFTT SAGa, AR D FERS APRAAD o] §3 LA
A7 A Aol FAUAE ol Gh e BB wolCaballo I 5 1996)
A7Aseh fAE AR YHudT SRS e eI 2ds Wguel e f
A4l e A% e ggkenl, 44 8 ?ﬁ oaﬂ*Oiw}

il A
_]
q

o]= nolx ergrial iié}‘ﬁiu}
S 7FAA 7] 7] w2 =

as)

o)
ofo %0
= @ —

Table 6. Effect of duck breast and duck skin proportion on texture of ham

Treatments”  Hardness(kg) Springiness Cohesiveness ~ Gumminess(kg) Chewiness(kg)
T1 0.28+0.02° 0.97+0.02° 0.44+0.02° 0.27+0.02° 0.26+0.02°
T2 0.21+0.01° 0.92+0.02* 0.4120.02% 0.19+0.01% 0.18+0.01%
T3 0.2120.02° 0.94+0.04™ 0.42+0.01%° 0.20£0.01° 0.19+0.01°
T4 0.18+0.02° 0.90+0.07° 0.39+0.02° 0.17+0.02° 0.15+0.02¢
T5 0.12+0.02° 0.84+0.12° 0.40:£0.04" 0.10:£0.02¢ 0.09+0.02¢

All values are meantSD of three replicates.

*d Values with different letters within a column differ significantly at p<0.05.

YT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% + duck skin
50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
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ol B AAL
Table 70 22|7b553 @] ~z71e H7bste] Az 2z #54 54 Yeith
2@ M(color)S L 7FES A7 =2 T1d T2oA] FoFo= =0 HFE wgly @

g7l ol we T5oA FoAeRE 7P e ghs EATH(p<0.05). Cengiz E¢F Gokoglu

NQOOT)Ol WEW FFaFEE ue AMgFel i ue we 45T wE YL
e Bvl(flavots L)@ A Trke] folHel o]zt 99lom, A Z(exture) S

Yr7bES H7bEFol 7HE =2 Tio] 7HE el E7EE A thp<0.05). 7FEFEOIA A= T E
ol FolF AolE Helou, g2 rtESS M g e thF/d(juiciness) >
oA el polS molx] rekrl. HA| A el 7] S % (overall palatability)™ T1, T2} T30 A <] %

o2 M =& HFE 0ok, T49 TSAA @& HA4E wokth Biswas S 5(2007)2 Al
AR 2R AAA] VsEe AS WY 4d HorEe] SUMEsE foHoR v
& S yepdthar st Bonifer LI(1996)2] H it 2] bologna-type &A1 A2 231 7}
= AAA] 7EeE AAAAEH, ol AAAC B FY 27s UM S Al 2ARE
HaAA AAAR] 7EeE Wolmdna itk webs, e @rtES 70%$ 22220 30%
H7beh L27ba S 60%9t L2271 40%E HUtste] 22dfle Axduw FASH]
28 SAEFS Ax T 5 Us FoRE AmHTh

Table 7. Effect of duck breast and duck skin proportion on sensory characteristics of ham

Treatments" Color Flavor Texture Juiciness pa?a\‘geellroail%% ty
T1 7.86+0.69° 7.03+0.58 7.02+0.82° 7.21+0.38 7.57+0.53°
T2 7.43+0.53" 6.86+0.90 7.00+0.82° 7.13+£0.38 7.43+0.79°
T3 7.1440.38% 6.71+1.11 5.71£0.95 7.14+0.90 7.02+0.58°
T4 6.57+0.79° 5.57+1.81 4.57+0.98" 7.12+1.35 5.57+0.79"
T5 6.57+0.79° 5.57+1.81 5.57+1.51° 6.86+1.57 5.86+0.69"

All values are meantSD of three replicates.

Apparence, color, off-flavor and overall acceptability of the samples were evaluated using a 9-point
descriptive scale (1 = extremely undesirable, 9 = extremely desirable).

*® Values with different letters within a column differ significantly at p<0.05.

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% +
duck skin 50%, T4: duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
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v, A% v

Y7FESY 28 ~701S HUbe 2@ de] Azt mE Ax Wsl= Figo 1o YERSAT
Aev B4, 99 g8, AW 2 a9 7he] Aoz8 59 B4 54 s v
T(Hamm R 1975). A=+ B0 wjd Fu2 st x7|d& A@dHo] F7txo] =2
A% s Yebdiohrb o] Alzto] A #ghe] whel 2xpo] wid A b FH A o2 Wty o] 3

= T 127F 7V E=gkew, ey ~71 #H7}

23 IthKim HW S 2009). 2239 M=
o] 7bd =& T57F 7H B X E E A THp<0.05). Hefnawy HTM®} Ramadan MF(2011)
stEol A 3t HARA ol e E AR Fol F7hEt L 8%l e, Grigelmo-Miguel N

(19992 5 H7bgol =2 F3tzo] A3t E2 fitmRy A=V okthal skl

rlr
to ot Ho oft d

Fo] =
DA daol ¥& ATIAL wulAge] ol f3F F3T Aole AFEL 7}
AA =S AR e Bloy, edal ¥l =2 ATl ARd el =71 wil
F3 QbAAel Fadn W AE %e Ui Aoz AuAd.
140
*TI mT2 AT3 T4 +TS
120 L
o [ |
(]
% 100 " a =
& x * 3 P
A L} *
_‘g: 80 i A, "oa P P 2 2 -
S 4 - A A " I i [ ] A a | B ‘ *
.E 60 * * X 4 A,
= xxx AAAAAA‘A“‘A‘A
= X x A a4
2 40 *Ern X X X X x
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=5
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Fig. 1. Effect of duck breast and duck skin proportion on viscosity of ham

DT1: duck breast 70% + duck skin 30%, T2: duck breast 60% + duck skin 40%, T3:duck breast 50% + duck skin 50%, T4:
duck breast 40% + duck skin 60%, T5: duck breast 30% + duck skin 70%
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Fi2 9 th(Kim et al., 2017) Song
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o] ¥=t}h(Kim et al., 2017; Muhlisin et al., 2013; Nuernberg et al.,

3lal A th.(Kang et al, 2014) 2.2 317]
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=20
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RIS

t}. (Hwang and Choi, 1997) wh&}A],
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yul
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S

3

aLe = of of

e gl
ako] FA] H-o]H(Chang et al., 1998), &4k

U} (Draget et al., 1994).

1

oAl ul-§- & /84S 7FXIth(Chin and Lee, 2002; Park et al., 2000)
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2. A8 2 WY

7h L= A=

T AP AHRE E7bE S L8202 AvE A ekl aL, 87tk
dste] 7k7} 8 mm plate® H# 8 AtE. 2] 3 Al X A L 27bES 3t @ 22719
7] gt 9} gu] = Table 19] YEF AT 249 L 2l7t55S Al A3HHE A 1.5% 2= (Hanju, Ulsan,
Korea), 0.02% o} &2 (ES Food, Gyeonggi, Korea), 0.5% A ©(CJ cheiljedang, Seoul, Korea) B! 2] t

S 2hl(ES Food, Gyeonggi, Korea) 57 @7 10% oFo] =8t A2 7 o] mal A48 28 ~71<

A7 sk Al st & F%1 7] (Stuffer 1S-8, Sirman, Italy)E ©]-&3le] AEZ Q= Alo] Ao F3 33t
2% W= 75C 3293 (Model 10-101, Dae Han Co., Seoul, Korea)oll A 30%7+ 7128 2 A8k &

Q2stol APARE AHg Gt

Table 1. Restructured duck ham formulations with the different ratio of hydrocolloids

(Units : %)

Treatments
Ingredients
Control Tl T2 T3 T4 T5
Duck breast 70 70 70 70 70 70
Duck skin 30 30 30 30 30 30
Total 100 100 100 100 100 100
Ice water 10 10 10 10 10 10
Salt 1.5 1.5 1.5 1.5 1.5 1.5
Sodium
o 0.02 0.02 0.02 0.02 0.02 0.02
nitrite
Ascorbic
) 0.06 0.06 0.06 0.06 0.06 0.06
acid
Sugar 1.7 1.7 1.7 1.7 1.7 1.7
Isolated soy
) 1.7 1.7 1.7 1.7 1.7 1.7
protein
Alginate 1.0 0.5 0.7 0.5 0.7
Konjac 0.5 0.3
Carrageenan 0.5 0.3
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woAge Zzh A9 B% A2 38 o4 B Fystel 1 FRAT FIAL, 479 29
2 An fo4 A5 delse] zAsAT

7t (%) = S X100

©
I1FER 47E DEAAT AT RS 75T FEA 3083 7HE g T ohA] 30E1E
HUE e felE A SR FmbE FgoeH 3 494 BISHAHCho
YS = 2015).

Ba® A9k (p])
e (%) = 345_/\];’_9‘]3%%(%) 100
R E—E]?l‘/r‘%%k(m[’)
FEEY (%) = EENNEDEI0 100

pHE A& 5 g2 /S 20 mLe =31 8,000 rpm(ultra-turrax, T25, Janken & Kunkel,
Staufen, Germany)oll4 3%t S ¢hA3s] F23 F pH meter(340, Mettler-Toledko GmbH,
Schwerzenbach, Switzland)E ©]-&3F] 7433 tH(Choi YS 5 2015).

ot

—_

XH

A
e g FAEE chroma meter(CR-210, Minolta, Osaka, Japan)ZS A}-&3}lo] 27}
T} CIE L(lightness, "8 &), CIE a(redness, 42 %), CIE b(yellowness, 3 %)o] Zt
=3} th(illuminant C). ©]®| calibration plateE XS = L3ko] 97.83, atol

+1.9891 F=MAS ARG ST

=
Ay

o o
Bow

o
KeN
=
-0.

43,

(5) T8 3] (Protein solubility) =7

= od g3 dS f3HE 2 gol 0.1 M phosphated] 1.1 M potassium iodineS &3 A 7!
buffer& A (pH 7.4)% W+ 20 mLE, & @ d &g F3E 2 goll 0.025 M potassium
phosphate buffer& < (pH 7.4)3 W4 20 mLE €3 10,000 rpmolA] 18 30%3F &
(Homogenizer, AM-7, Nihonesiki Kaisha Ltd., Tokyo, Japan)gt ol 2TCo|A] s}F &<+ WA 3
ok 1 % 6000xgoll A 4T, 15%%F fAEgste] oAHst & A5 HE Gomall AG 5(1949)9]
Biuret P o2 AHagon, vtz galro] W9 mgmLE FA AT
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(6) =7d(Texture profile analysis) =74

Alz 9] /2 Texture analyzer(TA-XT2i, Stable Micro Systems, UK)E A}-&3}o] dHbE =43}
of I HAITFHS FIY. BAZXALS cutting proveEs ©]-83Fo] stroke 20 g, test speed 2.0
mm/sec, distance 10.0 mm= 3} A] 5.2 hardness(7d &=, kg), springiness(¥F24d), cohesiveness(-5-

73), gumminess(#14, kg), chewiness(¥ ¥4, kg) 5 4383

(7) ¥5 7 AH(Sensory analysis)
7t A= AlsEs dAR FAR ddste] FE 309 9] panel 2l ¥s 7t
282 AAstAT #s3 549 VE 4 A HE

4ol ) swo] mate] 747 97 WHOR WER £G4 %A Wrhee] 1 WEAS T8

(8) HX=(Viscosity) =4

e 7tES WiHe AEvs 3314 HE=A(VT-550, Thermo Haake, Karlsruhe, Germany)Z =
5}03‘3“1 A& 6 goll 15+2°Ce] Z7A3}ol| A adapter No. 135 A3l Agsttt. o] wf,
3tE9 Z2AHL2EE FA317] Y3F9] Cryosatat(RKS-20-D, Lauda, Karlsruhe, Germany)E 7%=
) *J‘%oﬂ AAsle] 15°C2] methanols =3A#H %5 X(Shand PJ 2000)3}AA], WHE

X, do o

AN

AR eYrtESd ey wige] e w7z AF g5 dE 33] o4 yhE
Agste] A& HA3E SAS program(ver. 9.12, SAS Institute Inc., Cary, NC, USA)©| general
linear model(GLM) procedures ‘&3t At qth. A2 7-7ke] W7t B]lE= Duncan®| U5
ARE Esto]l o4 HAE<0.05)= AAsHATH
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7b. dnk 24 vl

e e FRolERE AFAdE o e dnk 24 A= Table 20 YERUSITE 2
A ZRoERE AFAEE Y o FEFFS T EY =4 YErE T Chind} Lee(2002)+=
A7 F2oluvt AF AFY BEyEy FE579S AT gt o)ek AR
BFE AF AF & AT FEo|=E H7He Kang 5(2003)9] Aol %= vERGTE o
2 e dxzge A58 F2ols AT Abolol oAl AFol7b fl o (P<0.5), AW 3
g izl vl 5 FEo= A T7F FH R WERTHP<0.5). Kang 5(2003)2 %
FA FRolEE A% AFEe AW TS FAAA HmEH B FE HFES Uit
Wt e FROERE AT 28 o] W TS TR fFolHoR A e
wom (P<0.05), ©]# s 23+ Candogan¥} Kolsarici(2003)2] 7hel7] vy} #lel A 7jol] whe} 3]
ol TS HolE AAW ZHFAFEZE SAA] ATAIe} A g

Table 2. Proximate composition of restructured duck ham formulations with the different ratio of
hydrocolloids
Treatments’’ Moisture Protein Fat content Ash content
content (%) content (%) (%) (%)
Control 57.62+0.63° 11.02+0.63 19.27+0.79* 1.87+0.06°
Tl 63.21+0.93* 11.43+1.54 17.18+0.26° 2.37+0.13*
T2 62.16+0.96 11.65+1.40 16.17+0.17° 2.56+0.16*
T3 61.48+0.66° 11.94£1.05 18.74+0.23* 2.38+0.43%
T4 59.46+0.80" 11.94+0.30 18.49+0.53% 2.58+0.04°
T5 60.24+0.51¢ 11.324+0.21 18.46+0.32% 2.70+0.10°

All values are means+SD of three replicates.

*¢ Values with different superscripts within a column differ significantly at p<0.05.

YControl: no added hydrocolloids, T1: 1% alginate, T2: 0.5% alginate + 0.5% konjac, T3: 0.7% alginate + 0.3%
konjac, T4: 0.5% alginate + 0.5% carrageenan, T5: 0.7% alginate + 0.3% carrageenan
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ket A4 FRoluE AR 2F o tEuEs 543 A% Table3ol YERSITH
S(2007)l wEW, AR vrde ofs wwAn B EA Alolo] AgE o] ok w WA=
S @i g wA wFolth JhE T v, AW, £ 9 HUE] H&dd wel vtE FEo A
o]7F gtk WFA FRo|ER AFAE e RS g R wokal, TioA 7 v
FE RS BATHP < 0.05). o] Ay & @A A5A FRo|E3k s Ag S ol &8 AA
W7t 7)ES gk Chind Lee(2002)9F A st} T, 2ok JhErd, 2A2ENY T
3 A FRoI=VE AW w3 AR 7t RS HAsdta B Kang 5
(2003) SNMUYEF, FHEAIMEAER ~ Fhebrid aEal JFE g 2 e FRO|EE o
Sk A& AFY 7tE BES xR Uua B Hong¥} Chin(2010)& 47U EHFS
7H AR deiEe] FEA Aste 7t e gAaA7E APl dvkal gt Song T
(2002) iz a7l HE7F Fherd, Jebd aEa oS ¥ sy Rt 7bd kel &9k

[ez]

5 =
g3 Rng mepd A% AEe] sd gEe A% A7k o g
(;-HJ o

a 4 d
F,oa0nge ATHE 4% AT G 2P Anser] A Ane)

dael Hg ve fFReE TN Basden, AvaE e by e ARy
T2o4 vhebseh o] Azbe Fobd, Ay awm RS sl ABE HA 179
& RAA e

Table 3. Cooking loss and emulsion stability of restructured duck ham formulations with
the different ratio of hydrocolloids
(Units ; %)

Emulsion stability

Treatments" Cooking loss Total expressible fluid .
. Fat separation
separation

Control 27.37+2.51° 30.14+0.55° 12.38+0.28°
T1 14.63+3.28¢ 19.36+0.54¢ 7.364+0.81°

T2 17.69+1.19° 21.1840.85° 6.97+1.434

T3 18.36+2.05¢ 23.39+0.86" 8.3840.58°

T4 21.24+1.37° 23.18+1.13% 11.95+1.11°

T5 20.96+3.95° 24.57+1.68° 10.16+0.58°

All values are means£SD of three replicates.

*d Values with different superscripts ~ within a column differ significantly at p<0.05.

UControl: no added hydrocolloids, T1: 1% alginate, T2: 0.5% alginate + 0.5% konjac, T3: 0.7% alginate + 0.3%
konjac, T4: 0.5% alginate + 0.5% carrageenan, T5: 0.7% alginate + 0.3% carrageenan
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Table 4= T 244 FRo=2 APt A4 229 pH, H=(CIE L), 44 %=(CIE
a), FAE(CIE b)E vebdth 1.0% LAATDH A7 A4 o8 F 7Hg 52 pHE
e et pH = ek Be AT Abolel ol Apol= fIATHP > 0.05). Park
(2008)2] =5 7hEol Wig Aol b2 A5 FR2o|=vt shEel F7EEAS uwl, pHO W]
223t ﬁﬁkol HFE AT Chim#t Lee(2002)= X4 FRO|=E ARET AAW &A149 pH
H97F 6.29~6.34011, TR ey B RAZENHS WU AW 2AAEQ pH

Aol gtk Ae wmrh 3, Kang 520032 1544 ZFRO=E Are A% AEL
pHO AAZQl WstE e A Fdvhal B o™, Han 5(2008) = A aL7] §E= +oF9
A7kl o9& AA FFE WA Gevhe AHE Rk ok, A5 AlEel HrkE 154
ZRo|E F/E pHol 4&FS v AA Ferhal HE

Table4 & AgollA 2A4¥ Wi, A% GAEs ¥3ats A4 8@ Mes v
vk AT eE e T = WEE g7k T200A #BEEJ P < 0.05), A=t
FAEE 29 g& AT Atolol A AolubAl FAth A 5(2003) ek Jet7]
WoEE S Ak As AlFAbeldl Amghe] Aol glvka B gtk Chind

al

Lee(2002)= 7t 2144 FEo|=(2¢, 7hetrid, EAZERIS 1% H7be A% ghol Afol7t
githal skl o™, Park 0(2008)£ 2 AFAA] HAFeA FRolE &8 74

e Ho]FXA egt B gt

2 AT AE e iiOlEh AT A5 AFL] Ao FFE [ AA AT whEbA,
AeA FRolExs ATFA AS AF Mol dFS F4 Ferh

Table 4. pH and CIE L* a* and b* of restructured duck ham formulations with the
different ratio of hydrocolloids

Treatments" pH CIE L*-value CIE a*-value CIE b*-value
Control 6.64+0.05® 59.72+0.11° 15.78+0.77 11.47+0.27
T1 6.68+0.02% 59.09:£0.24° 16.08+0.49 11.63+0.19
T2 6.67+0.01* 59.62+0.43% 15.45+0.59 11.56+0.20
T3 6.63+0.02° 58.80+0.40™ 15.29+0.64 11.79+0.24
T4 6.64+0.02° 58.66+0.14° 16.00+0.56 11.66+0.34
TS 6.63+0.01° 58.04+0.19¢ 16.19+0.43 11.80+0.38

All values are means=SD of three replicates.

*4 Values with different superscripts within a column differ significantly at p<0.05.

YControl: no added hydrocolloids, T1: 1% alginate, T2: 0.5% alginate + 0.5% konjac, T3: 0.7% alginate + 0.3%
konjac, T4: 0.5% alginate + 0.5% carrageenan, T5: 0.7% alginate + 0.3% carrageenan
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Table 5. Textural attributes of restructured duck ham formulations with the different ratio

of hydrocolloids

T D Hardness o ) Gumminess Chewiness

reatments Springiness  Cohesiveness
(kg) (kg) (kg)

Control 1.46£0.03*  0.89+0.02*  0.77+0.01°  1.124£0.03*  0.99+0.02°

Tl 0.81+0.02°  0.77+0.08°  0.57£0.05  0.46+£0.02°  0.35+0.02°

T2 1.23£0.02°  0.82+0.08™  0.63+0.01°  0.78+£0.02°  0.64+0.01°

T3 1.0840.02°  0.85+0.08°  0.63+0.03°  0.68+0.01°  0.58+0.02"

T4 1.1740.04°  0.87+0.04®  0.67+0.03°  0.7840.03°  0.68+0.03°

T5 1.3940.02°  0.86+£0.02°  0.67+0.02°  0.93+0.02°  0.80+0.02°

All values are means+SD of three replicates.

*4 Values with different superscripts within a column differ significantly at p<0.05.
DControl: no added hydrocolloids, T1: 1% alginate, T2: 0.5% alginate + 0.5% konjac, T3: 0.7% alginate + 0.3%
konjac, T4: 0.5% alginate + 0.5% carrageenan, T5: 0.7% alginate + 0.3% carrageenan
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Table 62 Tttt X144 Z2o=2 AFAd g #5484 54 235 Heddrt. A
TA LY@ AR Frle x4 e FEROEE HUME BEE ATt w944
2ol 7k YLATHP > 0.05). 7HE =2 TielA e m @ < 0.05), A2l
7|E%E T13 T20] E2TFHT = .05). Kang 5(2003)2] Aol ©]3}H, 250
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7HA] e e FEROEE AF AFd HES B #He A 5 1% &04E Ay
ANA HEARl F2 A7t Fo)H o2 =A yERE T B gt Park 5(2008)2 =5 AA
Ael AgA F2ol= HIF #ed EAo dFS vxva dddr) oy Ay 154
FRol= HIWL AS AFY B5A B ditHom FAHA dFS vAE ASRZ LE
Uk 53] 1.0% &AES Hokek A e8P #sA 5o M ¢

Table 6. Sensory characteristics of restructured duck ham formulations with the different ratio of

hydrocolloids
Treatments" Color Flavor Tenderness Juiciness Overall
acceptability
Control 7.33+0.82 7.83+0.82 7.03£0.63° 7.83£0.41% 7.83£0.41°
Tl 7.83+0.52 7.35+1.10 8.67+1.86° 8.67+1.37° 8.83+0.75°
T2 7.67+0.77 7.58+1.26 8.04+0.89" 8.17+1.17% 8.33+0.52°
T3 7.47+0.47 7.50+1.22 7.83+1.17° 7.17+1.17° 7.50+0.55°
T4 7.67+0.51 7.33+0.41 7.82+0.41° 7.83+0.75% 7.81+0.48°
TS 7.01+0.83 7.50+0.55 7.014+0.63° 7.00+1.10° 7.33+0.52°

All values are means£SD of three replicates.

Color, flavor, tenderness, juiciness, and  overall acceptability of the samples were evaluated using a 9-point
descriptive scale (1 = extremely undesirable, 9 = extremely desirable).

*¢ Values with different superscripts within a column differ significantly at p<0.05.

DControl: no added hydrocolloids, T1: 1% alginate, T2: 0.5% alginate + 0.5% konjac, T3: 0.7% alginate + 0.3%
konjac, T4: 0.5% alginate + 0.5% carrageenan, T5: 0.7% alginate + 0.3% carrageenan
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Fig. 1. Changes in apparent viscosity of restructured duck ham formulations with the different

ratio of hydrocolloids. Control(lj): no added hydrocolloids, TI(Hl): 1% alginate, T2(A): 0.5%

alginate + 0.5% konjac, T3(M): 0.7% alginate + 0.3% konjac, T4(O): 0.5% alginate + 0.5%

carrageenan, T5(@): 0.7% alginate + 0.3% carrageenan.

o] AL st A4 FRo=FE HIUMS AT Y =9 sty 9 Ay EHES
Hrtath 154 Z2ol= s AT o7 3 1.0% &2A(T1) A=l +<2 0.5% &1
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g7l g8 A5 vuste] ZYaHEY E3A|E o] vra B SR g
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o] #=oKKim et al., 2017; Muhlisin et al., 2013; Nuernberg et al., 2011), MAIH o2 F Q23+ 2

THFACE gFH L 53], eu7E 6 Agatat Eeabe et

et al, 2017) F¥= 54 ol Tty A opvmate] TG o) @id THdde Bu

A TH(Song et al, 2013). L&, wiFte] o] A= A& FHRACN $H= T, 27
]

shurgel el WY FFL WA 43

ANEY F
O]E}(Feuow P. 2000) =3t /;_Pi{— ﬂ%%ﬂ—ﬁﬂsﬂ F

O
[e3

al

7] AR gk AFE A St exE Ity o s udEe] gy g4 A U 3
[e) X]—
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Z o] ALEF 3 9l th(Fellow, P. 2000). 2]
e 5 o] 101/\14 57 g(Shelf-life) (4 3 3 2(1)1997)e)2F 2 A zstel A A&
x ¥ w 1A RE 2 A Bl sbsd AR Tz o J1ZE Wel A
so Fogoreban gelsta sl
TR ARGl wE sk WA Phehs W
2

st 7142 ¢ (accelerated experiment)*d*H (Elsayed 1996)°]

N

Zh, E£3Y Sol 2ed Aa 53

o
1o mepd 2 dAaes eeidle] AFAdS Hrbeta
kY Aé

2ol AHEE 0t g QAR e AvEN N TARA L, Qe R LR EE 4
Aske] 217} § mm plate P A FAH 22 AF T 5L ADSUA 175% AT (Hanjy,
Ulsan, Korea), 0.01% ©}F2 A+ (ES Food, Gyeonggi, Korea), 1.5% 3 ®&(CJ cheiljedang, Seoul, Korea) %
8 2 (ES Food, Gyeonggi, Korea) &2 37 10% ool =& FH7tste] vy A% &, dEZE
£ ALzZF7i el 200 mLW 230 1% w8 = 121 C(Autoclave)oll A 407+ A 2 & 3t}
AN AN F AP ARE S

woAge gzt A9 @5 A% 39 o4 B FYstel 1 FEAE P, 479 29
5 1w fo4 4ES FAste] xAekgn
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22 e F45E chroma meter(CR-210, Minolta, Osaka, Japan)E A}-§3}o] 7o =
b5 CIE L(lightness, " %), CIE a(redness, %]*1 %), CIE b(yellowness, &M x)e] gt 7
=745} 9 thilluminant C). ©]W| calibration plate® X FOo = Lzko] 97.83, azto] -
+1.98%1 ZF=WAS AFESHA

w g
oL

1
Z}

mlo

o Ao

S

43,

2
(0]

(3) A& A =(TBA) &4

Thiobarbituric acid(TBA)®] =72 Tarladgis 5(1960)% WS o] &3ttt A5 10 g, 57T
50 mL¥} BHT(dibutyl hydroxy toluene, Sigma Chemical Co., St. Louis, MO, USA) 0.2 mLE %7}
ste] #Astst & TBAG 7|9 47.5 mL S/ 79 4 N HCI(Sigma Chemical Co., St. Louis, MO,

USA) 25 mLE 84 9 § T/H7IE ol&3td TFAS 50 mLE et 231E S/
5 mL¥} TBA(Sigma Chemical Co., St. Louis, MO, USA)A|¢F 5 mLE Al g #o] o] 4o &= %
100Tell A 303 Whg- AlAEH. Whgo] 2 Add2 Wy 5 538 nmol A F3 =5 A3}
o] AlrkstaAtt.

TBA value (mg of malonaldehyde / 1 kg of meat) = 57 3t(OD) x 7.8 (factor)

(4) ¥5 7 AH(Sensory analysis)

7td Aed A RE AT FAR ddste] FE 30789 panel SdoA #HEBIHE Al
522 AASAT. @54 SR 4 AgEE A, F1), olF, Ak, tEA, gy, dA
Aol 7| kof thste] 47 99 wHHo R NIV =S54E =4 #Hrbste o HAAE F5

SRIEE L

AR E 25T 35CoA Bad AsE 27 Badsdd weh 33 o4 vk A3dsto
Ads A3E SAS program(ver. 9.12, SAS Institute Inc., Cary, NC, USA)®| general linear
model(GLM) procedures & 3sto] Atk A e 7-7ke] 7t vl 1= Duncan® B8 &
Esto] oA HAEP<0.05)s HASAT

3. 4% 2 1%

7} pH v ol

121 Cel A 4027F Hve e gle] BaA% 25T 35T 9 pH WEtE Table 19 YE}
Wlth 25T A Bad 22dlel pHE 092kt 0L Aol A 7Hd =& s wnelon, 35C
B e 80U ANA MY =2 ATk T BIEolA TR v pHEES 60U At
ANA YERe™ 35C Ht 223e] pH#t o8 E=drh(p<0.05). BEUdsE 973
pH#t> ZhZF #9142 ol & VERNA 9 (p<0.05), 318 &S velhA] ekgtoh
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Table 1. pH of restructured duck ham with the different storage periods and temperatures

Storage periods (days)

0 20 40 60 80
25T 6.40+0.01° 6.39+0.01° 6.36+0.01° 6.274+0.03°8 6.40+0.04
35C 6.40+0.01° 6.40+0.01° 6.36+0.01° 6.334+0.03% 6.42+0.01°

All values are mean * standard deviation of three replicates

““Means with different superscripts in the same row are significantly different at p<0.05 by Duncan's multiple range test.
ABMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range
test.

L}, A akg) = (TBA) H] a2
Table 2= AGdaol wE W] AWAta %=(TBA)E Bk Zlolth. 25TolA #43

L2l TBAZF= 09FH 40U A7HA ol % WstrE gl 60D 2kell 724 F7FE Bt
(p<0.05). 35TCH# 223l TBAZI= 40U Aol A vJX* TAE HAoH, 60U Ao F9 %
o8 F7Fst A tHp<0.05). F+ E&&Eoﬂﬁ 71 vt TBAZFE 80 Abell Al YElRtow 25T X
7 9@ TBAZI/F foldog e ke 1 E‘r(p<0 05).

Table 2. Thiobarbituric acid (TBA) of restructured duck ham with the different storage periods and

temperatures
Storage periods (days)
0 20 40 60 80
25T 0.128+0.029" 0.136+0.014° 0.074+0.006" 0.356+0.164 0.030+0.002°®
35T 0.128+0.029" 0.130+0.046° 0.076+0.002° 0.410+0.011° 0.071£0.031°*

All values are mean + standard deviation of three replicates

**Means with different superscripts in the same row are significantly different at p<0.05 by Duncan's multiple range test.
ABMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range
test.

2 2@ge] MEi Table 3o YelSIT 2]dle] WE(CIE LY)E 25TollA

o @3o] 35CoA FTL7 HHI ydHY Foxow =4 yehyt
(<0.05). 7} 25CS} 35Tl A Hst eadl =% B g0dAtolA] HErt fo8oz 7HAas)
aiﬂ‘r(p<005) 3?46“4 ZAME(CIE a)E A% 25T, 35C AT ¥ 809 Ao <97
o7 vo A8 yeguidlor, 35T A 2098 B#a o3l AT 25ToA 597170 B
w3 oasﬂiv} FH o2 ERT(p<0.05). FALE(CIE b e A7z W 35C =¥t
egglo] 25T R og3lnyg FolHor =2 S HYoH(p<0.05), A&7t mE 27
POl Zh7he] e oA Aols: HolAw, FEld Ao] veERA] okt
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Table 3. CIE L* a* and b* of restructured duck ham with the different storage periods
and temperatures
Storage periods (days)
0 20 40 60 80

CIE L* 25T 58.75+0.70° 58.56+1.04° 59.20+0.07* 58.69+1.32° 52.28+0.80°

35T 58.75+0.70° 57.70+0.49° 57.39+0.57%8 57.69+0.20° 51.23+0.94°
CIE o 25T 14.71+0.19* 14.02+0.63*® 14.2340.61° 14.40+1.05° 12.96+0.58"

35T 14.71£0.19° 14.83+0.57"*  14.84+0.52% 15.31+0.26 12.98+0.51°

25T 14.68+0.44" 15.37+0.34°8 14.69+0.21°8  14.82+0.51"® 14.20+0.58®
CIE b* .

35T 14.68+0.44¢ 16.15+0.33** 15.70+0.36" 16.30+0.31%* 15.21+0.29%

All values are mean + standard deviation of three replicates

*®Means with different superscripts in the same row are significantly different at p<0.05 by Duncan's multiple range test.
ABMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range
test.
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Table 4. Sensory characteristics of restructured duck ham with the different storage periods and

temperatures
Storage periods (days)
0 20 40 60 80
25T 8.33+0.52° 8.67+0.52** 7.50+0.55° 7.50+0.55° 7.33+0.52°
Appearance . , beB ab ab b
35C 8.33+0.52° 6.50+0.55 8.00+0.89" 7.50+0.84° 7.17+0.75%
Col 25T 8.33+0.52° 8.17+0.41% 7.50:£0.55° 7.67+0.52° 7.33+0.52°
olor .
35C 8.33+0.52° 8.00+0.89° 7.67£0.52%®°  7.33+1.03° 7.17+0.75°
- 25T 7.83£0.75®  8.17+0.41** 7.17+0.41° 8.00+0.63° 7.17+0.75°
avor .
35C 7.83+0.75 7.17+0.758 6.67+1.03 7.33+1.03 7.00+0.89
25T 8.33+0.82° 8.17+0.41% 7.5040.55®  7.83+0.41%° 7.17+1.47
Tenderness 5 X N . .
35C 8.33+0.82° 7.00+0.63 7.00+0.89 7.00+0.89 7.00+0.63
. 25C 8.17+0.41° 7.83+0.98%® 7.5040.55%®  7.33+0.52°*  6.67+0.52°
Juiciness

35C 8.17+0.41° 7.33+0.82% 6.83+0.75° 6.67+0.528 7.00:£0.89°

[ 8.33+0.52° 8.17£0.41%°  7.50+0.55®  7.33+0.52% 7.17+1.47°

Overall acceptability . oB . b X
35C 8.334+0.52° 6.83+0.41 6.67+1.03 6.67+0.52 7.17+£0.75

All values are mean + standard deviation of three replicates
**Means with different superscripts in the same row are significantly different at p<0.05 by Duncan's multiple range test.
ABMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range

test.
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6. ATIFANN FHE ARt

SAST R D-08

1. Effect of incorporation of chicken fat and skin on the quality of chicken sausages
1) A #}: Biswas Subhasish, Chakraborty Apurba, Sarkar Sanjib, BARPUZARI Rajendra. N, BARPUZARI

Trishna
2) Ad: The Journal of Poultry Science, 44 : 111-115, 2007
3) 2.9
- gu7) ALy g A @ A8 85%:15%, 80%:20%, 75%:25% W& 2 EF T AAAE Az}
37V

- 5SS, fFik, 7hE F 2A1A] Sl thal pH, #3k.HEA, TBA &9 olgtsty &
< &sto] vjagh
- ATAYE BokS W, 5 AW B 2709 o7Fo] 20%7HA = olgtetH 54, dRtxA, TBAZE vAd=

WA FAG R 9FS VA e A0E e

2. The effect of egg white powder addition with tapioca and sago flours on physicochemical and
sensory properties of duck sausage

1) A A} Muthia, D., Huda, N., Ismail, N. and Easa, A. M.

2) A'g: International Food Research Journal, 19(4): 1415-1421, 2012

3) Q.¢oF

- e oRigel Blost AR, AR BW, GuEe waUm dol osehd @ wvd 54 3
g

MR AgSAS W, QiEdeld FE, BuA, AYFFE SN, AFAES] pHE WolE
D3, SAF B W A, AT R 3gsh duE 1% Egsel ¥ole W, Bvest AR 4%E
ge FQEolt Ax B 4%E U R U ¥ Aw wed, 44, 4e4e e

- FEAAAAE BTt AR 3esh AR 1% £F FUET, 4D BE s WA 198 E99
dgEel Best AR 4%, A B A%E 242 e APTEN oulstel Tk $A ey

3. Quality of mechanically deboned chicken meat frankfurter incorporated with chicken skin
1) A A A. S. Babji, S. Y. Chin, M. Y. Sen Chempaka & A. R. Alina
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