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BRI TGRSR T2 - % (1985) R h=IBRBLT, - AIRE/KNS - REZSTE - BHF
WR B NEMR S N T V5 B SR TE S B LA TRITSE - TSt s IR B 2 S - SFE4R
2 RERIEFRSEE S TR B R it € A T REA BB - B T 1B NS e 7 (e A s A
b (3 1995) - BERINEEEE - % RIC(1986) MIFNEIKE S I TR » FTeimLh
INfEME - TEREAERAZFIA - £5 (1996) SHEMEE o85S Dk EEE - ATEN
TERMPERE-ENE KL - BB BES M RMEFL S IIEE - Mittal and Usborne
(1985) & A B M A BLT P REFL RS - RITREIRET /K4S Beiiille - Ml EE as a8
IFEOE M - ARBRRIERANERER A A AR - ABBRRERA S » BIERE TR - 5
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LL90 B AR SIS IS =21k » 43 BUANEL fa P R R P e -
0. WA 8 ’

FHERENSAZ KL ~ SR - I DAFLES 0.3 A ERMERTI » DUBEMA © BSHG =65% : 35% & 1t
B> SYRIRMO » 1 > 2 R 3% ATIEEI(ISP 646 - BT AL TRERAR) @ BEEHE
Mtk > & 3CIL IR 1 X - BREATERBEEEBRK (Devro edible collagen casings,
Devro Mahogany, U.S.A.; O15mm) - #EEHE(55°C, 8 /INEF) ~ ZRE(85°C, 30 43) ~ FHESHRE(55°C,
3/NRF) i ZBAE - DIBABUIRPYEE - TR IR AR 1 -

1. IR 2R
Table 1. The ingredient of duck meat stick

Ingredient Treatment

A B C D

%
ISP 0 1 2 3
Salt 14 14 1.4 1.4
Polyphosphate 0.3 0.3 0.3 0.3
NaNO, 0.01 0.01 0.01 0.01
Monosodium glutamate 0.5 0.5 0.5 0.5
Sugar 6 6 6 6
Spices 0.65 0.65 0.65 0.65
. 34 EE

(1) —fRACERRRT 53477 © k53 ~ W EE ~ MIEI RIK 53k A.0.A.C(1980)3:4T 2 -

(1 )7KIEHE(AW)HRISE © DUIKIEME 478 (Novasina, Model TH-2, RTD-33, Swiss) 2 25°C fHiE
THEIEZ - .

(iii )43 © FF &2 (color and color difference meter, model color JC801, Japan)HlEH:
m SEEE (L value) ~ ALfa{E (a value) RE @M (D value) » #52840 FIAEYE (AR
(x=94.38 > y=96.18 » z=114.51) EEHFFRIER{18ITZ -

(iv )E HEHE 4317 (texture profile analysis, TPA; SMS , 1993) @ ZAHTE Py L R SR EY
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A o TS VBRI 1.5 A0 BRI (n=24) - DIHESHTHIER (TA-XT2 texture
analyser , SMS, England)IxE &% (springiness) NS (chewiness) ~ B {E
(fracturability) B B (hardness) Z iR - '
(v)FEZ L HE (cooking loss) : HIENMBATHREMZIKER -
IEFTRALE — BmE
HEEEE (%) = x 100
INEAFTR AL E
(vi) E#EMLFREE (sensory evaluation) @ L7 R B SR B LR B i~ i
B R AT M L 9 SRR T DURETETA (9 4 ¢ RIRIT © S ARWEE S | pREE)
V. (RF MRS
84 7 R g B 22 04545 (nylon/polyethylene/polypropy-lene ; AZF% - HILTHZERE
SYRIR 3 °C R 25 C FRTE » AREAURRE - HIE AR R - R A.OACL9B)EITL |
pH {H - SRS - 2- HRE L ZER(TBA)E » #k Ockerman (1972)iKfT:Z ° ER AR E(V.B.
N) » REER R (BB SR - 1982) 72 » DUSRETR HOUIRS S 2 s -
V. HEHT - AR BEE SR 0 FTEER R SAS(1988) B My — I AR
(general linear model procedure ) PR T B B IS & s B 1 R -

H SR BT

— ~ BAEZAEER _

VIR A B BB A S 19 (0,1,2 & 3%)BUpk o IEpfE - Higk 2 TIAl » RfHZ /K& 8K 34.
03 ~ 33.47% - FEENEASE RIS ; KO 4.32 ~4.68% - HERE41.24 ~
42.87% - MFSHGTE 18.12 ~ 18.80 %  HUFh 7 FKE L EAE 43.56 ~ 44.66% i » HE R HEEE
2= (AEMEEEATEARIENINTIREE S #55 » thE Drake ef al.(1975) & Smith ef al.
(1976)$R a1 TRITMEBA S E MR B F AR R R BRI - BEKEEEE 0.92
~0.93 2 tEEE AR - BABRTS RIBAIR 3 - HIEEMATEORMEZEM > %
vEE (LE) A MaaE (af) REAE (b{E) IEEEE2E - TRNEEAEER
$H B, HEERE - R RIS E SRR AT E MR (R4) - (EREMI R
EE o BEEREGINED o DRI 2% K 3% HEtA T EOME GBS RIE - BREREZE
Bk B - MEESHEREEE SR BRUERF -

2. IEpIRELE — I LEBHERSY - REKE RGN

Table 2. The proximate composition, cooking loss and water activity of duck meat sticks

Group* Aw Cooking loss Moisture Ash Crude protein  Crude fat

%
0.92 +0.45 4451+ 1.57 3493 +0.50* 4.37 +0.66 41.95+0.63 18.27£0.92
0.93 +0.81 44.66+ 1.86 34.60=0.40® 4.35=+0.30 4124+1.44 18.12+0.23
0.93 = 0.78 43.61 + 2.38 33.80 = 0.53% 4.32 +0.23 41.89 =0.53 18.61 £0.34
D 092 +0.87 4856+ 1.66 33.47+023° 468+0.11 42.87+0.38 18.80=* 0.65

aQ w e

*see Table 1.

abe Means within the same column with different superseripts are significantly different (P<0.05).
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3. IBABRL s

Table 3. The Hunter color of duck meat sticks

Group* L a b
A 3448 £ 1.31° 3.54 = 0.40 8.02 £ 0.59°
B 34.72 + 0.83» 3.50 = 0.25 8.23 £ 0.45?
C 34.72 £+ 1.282 3.65 £0.32 8.58 £ 0.482
D 35.23 + 0.83* 3.50 + 0.27 8.83 + 0.442

*see Table 1.
*b Means within the same column with different superscripts are significantly different (P<0.05).

F4. WRABRSLT M - IHWBEE - RO (E R

Table 4. The springiness, chewiness, fracturability and hardness of duck meat sticks

Group* Springness Chewiness Fracturability Hardness
‘ g
A 0.899 £ 0.026 1612.08 £ 270.60 5083.84 * 533.63 4289.95 + 973.27
B 0.882 * 0.034 2035.97 + 355.13 5692.30 * 767.06 5619.53 + 684.86
C 0.904 + 0.024 2119.81 + 443.18 5693.39 * 582.36 5543.54 - 834.18
D 0.891 + 0.027 2111.05 &+ 283.18 5662.93 =+ 885.58 5513.47 + 826.18

*see Table 1.

®5. IRABRGC BFFSE

Table 5. Panel test score of duck meat sticks

Group* Color Flavor Texture Over-all acceptance
A 71+1.1 7315 6.3+14 7.3+15
B 72+1.1 7111 6.2 + 1.2 71+14
C 69+ 14 7.3+1.3 6.2+1.0 6.3 £1.0
D 6.7t 1.6 6.8+ 14 6.7+ 1.5 72+1.8

*see Table 1.

= IRARRLCREFE

IRPVBR R BIRF R 25°C R 3°C - HR% 6 BUR 5 EORYMETE & B B L7E 25°C Iriehs » 25 0
REH L AERHIREE & BAE 44.60 ~ 46.96ppm [ - A RERTZRFRSIITIREE - TEA1F 28 K1 >
AUl 12.68 ~ 16.28ppm © 3°C fFFAAH A RIS & B th BB (RIS INTT RS 2 i - (ERA(E S
IREERRER 26°C 7P R/ ] > PLEREE(1986) K Ockerman F1 Kuo(1982) 53 Bk K B K PSS 80, 2 B
GEHE A P A 1 58 1 e S 84 T T 90 086 2 65 SR A e % '
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# 6. BpTE RIS A YRR R R R B BHE

Table 6. Change of the nitrite residue of duck meat sticks during storage time

Storage  Group* Storage time (days)
temperature 0 7 14 21 28
ppm

A 4460+ 158 3889+ 263 2899 +127% 17.50 = 1.36% 12.68 £ 025%

25°C B 4696+ 088 2697+ 1.19” 2696 = 142% 1911232 1402 £ 023"
C 4684 +038= 3625+332» 2851 +072% 1720 £203% 1438042
D 4496 +337= 3954 +099% 3089+ 158 19.38 +219% 1625+ 217%
A 4460+ 158% 4346+ 089 3613 +=4.30% 3225 +219% 27.37 = 0.55%

3C B 4696 = 088= 3635+ 237% 3398+ 3.03™ 30.11 +439¢ 3170+ 093>
C 4634 +038* 3939+ 1.82% 35422369 31882679 3429+ 086=
D 4496+ 337% 4610 + 1.36= 4470 + 1.50®* 39.86 &= 522 30.67 £ 2.16%

*Group A,B,C,D see Table 1.
abedeMeans within the same row with different superscripts are significantly different (P<0.05).
vwxyz Means within the same column with different superseripts are significantly different (P<0.05).

B AR A U R MR 7 5 25°C RTINS 0 58 0 R MM A EKI R 2.25 ~ 2.46 log
CFU/g + % 14 RAIME 4.26 ~ 5.39 log CFU/g - M4 28 KA 5.56 ~ 6.25 log CFU/g - 2
2 T I e T P T B A (P < 0.05) » LB AL, 2 /K 1 By 0.92-0.93 (3% 2) YRR - 3°C
e A A 40 A T TR BE RS TR R B 2 IE R T RI ORI 8 - ELEFRE 28 RN R MR
7 3.03 log CFU/g LU » BERAE 3°CARIBME F H B A BB BRE M B G - R8 Ry
AR R U P pH B2 84t ; 25 CEFT7A » 5 pH (E7ESS 0 RFER 6.32 ~6.37 » BT X
RSRYEE 6.26 ~ 6.28 » ZER(EEFTZHAN pH EISHER — TR 8% o 3CHfRMH pH EZBMLE
w o R TR - £ 9 BFRRFIRE FIBAKZ VBN E#ML ; 5 0 RIFR M VBN HE
T 21.06-22.37 mg% - E55 7 RALREZHINT - B 28 RAINSE 27.86 ~ 28.70 mg¥ - HFER I
RS BEE R A B &2 (P <0.05) ; T 3°CRFTZEAH - VBN {E#LEL 25°C Rl BRIz 8% » b
RS T BT (P <0.05) » SREFTF#2 I VBN {EHILL 3°C #H#k 25 CHRIE © (B R FRAEAREH
VI E e Py 2 VBN [ERIEEE P - £ 10 B AR FIEE THBAEZ TBA (EEML 5 Al
FHAR > 3°C K 25°CHFfE 2 TBA {12 —BEMEEE S LIRS - FF 28 RR TBAER T
I o AR K AR R L SRS R AR RE - B — SRR
BeRE > TR TBA 54 « EOFTERCHSE (Gokalp ef al., 1978) - #8 28 K7k » —IFF
7 TBA [HE#ER7E 0.5 mg/kg DUF - BEIFFHE - £ 3CRERITTREFRE -

e it DI ENS RSB AR E A RS TS AN - BRI 3% BEEATER
A RELEHBEMERECHEE -
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® 7. ITFHIERABRLERR B
Table 7. Change of total plate counts of duck meat sticks during storage time
Storage Group* Storage time (days)
temperature 0 7 14 21 28
log CFU/g
A 246£010% 293 =057 539 + .42 5750292  6.06 = 0.632
25°C B 261X+008% 335052 469068 562+0.60= 625+ 032
C 2460129 268+ 0259 4.26 £ 0.35" 548 £0.79= 556 + 1.01*
D 2250159 243 £034% 505+ 044™ 579 +090% 6.08 £ 0.86%
A 246X£0.10™ 250 £ 0299 263 £033%% 252+ (0.18% 281 +0.19%
3C B 261X£0.08> 244 +045™ 292 =050 328+ 0.06%  2.46 = 0.15
C 246F 012> 239+012> 278+023* 276+ 021% 253 £ (.18
D 225X 0.15% 254034 253 +0.39% 238+ 0.15% 303 + 0.88

*see Table 1.

»bedMeans within the same row with different superscripts are significantly different (P<0.05).

wxy2 Means within the same column with different superscripts are significantly different (P<0.05).

#®8. MrfF MRS AR pH E 284k

Table 8. Change of pH value of duck meat sticks during storage time

Storage Group* Storage time (days)
temperature 0 7 14 21 28
A 632X0.01= 626001 6251010 6.25+0.012% 622+ 0.06%
25°C B  6.320.01» 626+0.01* 625+0.12> 627 001> 622+ 0.01
C 6.37 £0.04> 6.26 =0.01> 625+ 0.01>* 6.25=0.01% 623+ 0.01>
D 6371003 628*=0.02% 628+ 0.092 627+ 001> 625+ 001
A 632x£001*% 62610.03> 6.28+0.10= 6.24=0.01%> 623+ (.01
3C B  632X001% 6.26=E0.02: 624 +0.06™ 629+ 0.01v 625+ 0.01>
C 637004 6272002 628+ 0112 621+ 0.05% 625+ 0.01=x
D  63730.08= 6.29+0.022 6.28 = 0.10%* 6.31 +0.032>* 6,26 £ 0.01>

*see Table 1.

»*Means within the same row with different superscripts are significantly different (P<0.05).

*¥» Means within the same column with different superscripts are significantly different (P<0.05).
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#F9. FFFHARISPARE VBN [H2#1(L
Table 9. Change of VBN value of duck meat sticks during storage time

Storage Group*

temperature

Storage time (days)

14

21

28

25°C

22.37 £ 0.06%
21.06 = 0.31%
22.21 =+ (.86
22.12 = 0.40*=

25.20 &= 0.04™
26.97 = 1.11™
26.32 £ 2.19*=
26.88 £ 1.27 2>

mg %
25.34 & 0.20%
24,78 £ 0.59
25.34 £ 0.20=
26.66 * 1.27 2

25.48 = 1.19%
25.75 = 0.78™
27.83 £ 0.94=
25.14 =+ 0.08>

27.92 = 0.91*
28.70 * 0.59 **
27.86 £ 1.39*
28.28 = 1.19*

o QW el QW

22.37 = 0.06
21.06 = 0.31%
22.21 + 0.86"
22.12 + 0.06%

25.01 £ 1.06>
2529 + 117
25.34 = 0.99 =
25.39 = 0.16*

26.056 £ 1.17=
24.36 = 1.98*=
26.60 £ 1.19*
24.92 &= 0.40*=

24.92 = 0.40%
24.64 £ 0.79%
25.86 = 0.54 2%
24.68 = 2.43%

24.50 £ 0.20*
24,12 £ 0.34%
27.10£0.54 v
25.34 £ 0.59 %2

*see Table 1.
abeMeans within the same row with different superseripts are significantly different

(P<0.05).
xyz Means within the same column with different superseripts are significantly different

(P<0.05).

# 10. FriFHEARNRPYEE TBA H 2B 1E
Table 10. Change of TBA value of duck meat sticks during storage time

Storage
temperature

Group*

Storage time (days)

14

21

28

25°C

0.46 £ 0.04*
0.49 = 0.04 ==
0.45 £ 0.02 =
0.50 = 0.03

0.42 = 0.07
0.43 = 0.05 ==
0.53 = 0.06 =
0.47 +0.14

mg/kg
0.36 + 0.02°
0.41 = 0.10 ==
0.46 = 0.07
0.46 + 0.03 2>

0.43 + 0.02 >V
0.38 = 0.05"™

0.46 =+ 0.05 #=v
0.46 = 0.05°

0.41+0.12>
0.38 £0.03"
0.45+0.12*
0.44 £ 0.04*

O we|gdaw e

0.46 £ 0.04 =
0.49 & 0.04 =~
0.45 =+ 0.02 &=
0.50 =+ 0.03>

0.47 = 0.14
0.42 = 0.05
0.45 = 0.09
0.53 & 0.03 =

0.51 = 0.05 =
0.56 + 0.03

0.56 = 0.04 >
0.54 =+ 0.08 =

0.55 = 0.03 >

0.43 £ 0.02%

0.49 + 0.022»2% (.43 = 0.10™
0.51 = 0.082 .41 £ 0.08>

0.58 + 0.04 =

0.41 = 0.04

*see Table 1.
abeMeans within the same row with different superscripts are significantly different

(P<0.05).
vwxyz Means within the same column with different superscripts are significantly different

(P<0.05).
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Study on the Quality of Duck Meat
Stick for Snack Made from Spent
Layer Tsaiya Meat®

Chia-Cherng Huang®® and Tzu-Yuan Wang®
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Abstract

The purpose of this study is to enhance the utilization and increase the economic value
of spent layer Tsaiya meat. Different levels of isolated soy protein (0, 1, 2 and 3%) were mixed
with spent layer Tsaiya meat for producing duck meat stick for snack food. The processing
technique and characteristics of the products were investigated. The moisture contents of the
duck meat sticks decreased with the increase of isolated soy protein. No differences were
observed in the ash, crude fat, crude protein or cooking loss among the treatments. The water
activity was between 0.92-0.93. The hardness, fracturability, chewiness and ‘L’ value of prod-
ucts without added isolated soy protein were lower than those from the added treatments. The
panel test scores showed that the texture, flavor and over-all acceptance of the product were
well acceptable for all treatments. When stored in vacuum package at 3°C and 25°C, the so-
dium nitrite residues of products were reduced with storage time. However, the nitrite resi-
dues of those products decreased dramatically when stored at 25°C. The pH value and TBA
value were stable during the storage period. The VBN value increased rapidly after 7 days of
storage. The total plate counts significantly increased after 14 days of storage at 25°C and
were 6 log CFU/g after 28 days. Whereas, the total plate counts were 3 log CFU/g and the good
quality of the sticks products could be maintained after storage at 3°C for 28 days.

Key words: Spent layer Tsaiya meat, Duck meat stick, Quality.

(1)Contribution No. 1004 from Livestock Research Institute, Council of Agriculture.
(2)I-Lan Branch Institute, COA-TLRI, I-Lan, Taiwan, R.0.C.
(3)Corresponding author.





