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—RHEREAE SRS - BOLE  PEHEEREE - 582 020 - 40 K 60% KCI
MY NaCl BEESAERISE - DI R EREEEIRARS, - BRER  SREHECBEASEER
50.11~51.439 ~ Jk453 3.58~5.63% ~ HHEHE 33.38~34.75% ~ /KIEME 0.96~0.99 » $hEE T B ERE
KCl B NaCl B HINIMIREE - ACMATHER - SR BE - Bk RS2 T REE 2R
BREE R - BNREZEHEN 3T K21 KIFET » H pH{E - TBA EK VBN {EBEIT R
PEREEL > ARERRRABEERR 14 RIS ; Hi 25C IFER - HmEEe -
VBN ({ERIRERF I & S neess - pH (EHIBEE TR - TBA {EE—E2LES - LERDL 3
CHERZWER 25C RERE -

AR WRE - {RENEE - &ULEF -

&
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REAEN A ABERBAESES  FLHESEHAEETHET S AETMES T ERR
Z— [FR  RBEERESGRE AR TR  HETS2ERBRI ERAHAE -
%[ NAS (National Academy of Suences) EEGAGKEN 3~8 ¢ WEHE  MEANESZSER
5~15 g EEMBERIEERERES 5 s UTRE (ERIE 1983) - HEE L » — R A—KHRFE 05
g [REMER R B AT HEFR RE N $HYSEH (Robinson and Lawler, 1977) -

RERNTHEEERSC—  HFEFMEIRE « A% -« SHMEDEENREEEER
ZZ ) (Ingram and Kitchell, 1967) - Ml TR A EREABSEN % ATUECRENAES
NaCl (Terrell, 1983) - Hand et al (1982) #EHEH » BL 2.59 NaCl SEEUWES FEak KHEA
SR EISAILL KCl 8 MgCl, B 35% &9 NaCl MiNESaL7Saemoi ; 2% (1988)
2L 100% NaCl -~ 209% NaCl+809% KCI K 100% MgCl, 85 » SEEIEEERENE
2R - {HPL 1009 MgCl, RENEBRZ > M- ERENMEYEEBYEEEER -

(1) TEEREZEGHREARIIARREE 1052 5 -
(2) fTEbERREZ B EH AR E R -
() BEREBRARE -
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WHRERNNE  2H2E  RARAMSEATEEEREXWINTER - SRR - T
REAGCEENBBETE - HEFAE - TEREERABHERS WA ETER
5%6LLE > Ak - BEOEMEE - REIRH ONEERE  TEN(EME NS BRE RSP -
WRIHBRER#ER - Wit @RBECEE  CTEEESET  TEREELE  FePE \BE
B o AEMNIL > AREREIERET(SINEEIS B & BUERT - BB IWEE RSB eT » DURE
ISARTEE -

MR TTE

I.FBA - BER2RRTRRGERAR - HBMA -
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[FORHA IRz B LG R RS A BB IR A » BIR 5CHOE 5 KBRS /KIERE 2 7N »
FEHMLL 50°C #2HE 10 /N5 - 60°C JEIE 2 /NKF » FF 50°C B0 3 /NIF » 1Al B 22 a8 A R
3C K 25C B7fF - BB CEC AR A ER 1009 » 4158 1 i »

® 1. WEEERS

Table 1. The formulation ingredient of curing agent of smoked cured duck

Tngredients Treatments*
A B C D
%

NaCl 4.5 3.6 2.7 1.8

KCl 0 0.9 1.8 2.7

NaNO, 0.01 0.01 0.01 0.01
Sugar 1.5 1.5 1.5 1.5

Monosodium Glutamate 0.5 0.5 0.5 0.5

Spices 0.34 0.34 0.34 0.34

* A: control (without KCI), B: 20% added NaCl replaced with KCI, C: 40% added NaCl replaced
with KCI, D: 60% added NaCl replaced with KCL.

II. BrEals

B DA 25648 (nylon/polyethylene/polypropy-lene ; A28 » Hit) THZEME »
1R 3CR 25CTEFE » /2BITES 0~ 7~ 14~ 21 REH » BIEE pH { - MR EE - ABISERE -
2-FELZER (TBA) ERERHEESE (VBN) » DUF IR SE 281t -

V. 3k
(1) —fALERAERK k53 - HEEE - HIE RIKK A.0.A.C (1980) BEfFZ -
@ AEE (Aw) @ DIUKIEMESH7#% (Novasina, Model TH-2, RTD-33, Swiss) 4 25°C {H®
THIELZ »
() EREMEY (sensory evaluation): DL 7 (Z#EFHIRC Mt EMBR o Bt - GIE - AR K
2L 9 R T LASETRES -
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(v $hEET 28 BETHIES (Orion, Model 720A, U.S.A.) # FHIESHEEFEME (Orion,
Model 84-11, U. S. A.) JrDIShaE T EE¥EVR(EAZHERHAR « BY 2 g ARELIIA 100 ml ZREEK
FINA 10 ml $A8ET A% (sodium ionic strength adjustor) » DARGE A SR HHAIE
BETIBE -

) pH {H ' ERZIBEMHEESRIGER 5 ¢ MAZEEK 45 ml» DB (Polytron, PT-
MR 3000, Swizerland ) 15000 rpm ¥J& 2 47487 » Fi pH HI5E# (Mettler-Toledo AG,
CH 8603, Swizerland) #HI%E

@) FBAEEE (total plate counts): 2% FDA (1978) ZFHEHIE « MEDEAR 10 g BAE
B8R oA 90 ml JE K » LS (Stomacher lab blender, Model # 400, Seward,
England) 398 2 78 WE 1 ml FHEREM 9 ml BEABE—RINHRBERE I 1
ml FFREVREER PCA Agar (plate count agar; Difco) | » J& 37CEEE 48+2 /N\EF » DL
HEHE®E (CFU/g) -

@) AREFFERE (coliform ) : {RAEAEHZHE G » B 1 ml FHEREEER Coliform agar (
Merck) |- & 37C $58 4812 /NI DUHIEHEE S (CFU/g) -

¢i) TBA {E : fk Ockerman (1981) ZJ5¥k « KR ZIREHMESRIGE 10 g fN7EMEK 50
ml #E% >IN 47.5 ml ZREEKEA Kjeldahl FEHESF » 5540 4 N HCl 2.5 ml K 5 JEH
TRIAT  RABEUEZ 50 ml > EULZAMEYE 5 ml > AGI0A 0.02 M TBA A 5 ml B
BhAE o NEL 35 438 - FRVRAIBYR AN 10 4388 0 DL 538 nm HIEIEE (O. D. {H)
LA 5 ml ZEMEK B E R - Fﬁ(ﬂJHjZ[&ﬁHEEEI*ﬁﬁlﬁfﬁh%meﬁ%ﬁ?ﬁﬁﬂi(J%f‘? BA
mg malonaldehyde/kg meat BN -

(0 HEFMEEREE - KPBEEREE (1982) Hik - ERISEHEBEIRIGE 2 ¢ B0
2.2% TCAVAYR 18 ml B » FE 10 HHEEIE - I 1% HERIOR 1 ml BEREEIK
MEESIANE » BRNEAFRRFSR 1 ml BRINE - BIREGEEAM 1 ml o KEHE
Batk > BR 37C IR 90 SR - Ll 1/50 N ZEREREEANE » 515 100
g AR EEFMEEERA S mg BFRRS -

V. ME AT L BTG E R SAS (1988) EACHE S — AR (General Linear Model
Procedure, GLM) {78 /5347 KBV K2 B EE 1 HIE -

R

I. IWEZMEER
R 2 RAFEEZ KCl B NaCl FsiB R ANEE R —IRIERSY - TREHRS 13 /NEFRZRRE -
Koy aERy 50.11~51.43% - HEHE RGNS & EEEMEREEZR > [HKSHBE KCl A
NaCl RIEZMHR - KGR KCl BWSMES - ik KEEGRINESnEmhkEE (5
1994) > —fRTTEZIRE - HAIEIETE 0.88~0.94 L HEAMEESE 6~7% (FHF - 1999)
HEERERE 8~9%LLE (RBRER) - ZRBEECBERABEERD » SR 3~4% -
MiZIENE (Aw) #J3 0.96~0.99 » THBEmEKELZ ER  HRUASBZRELHEBEE -
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2. THEZ KC B NaCl FisiieE kgt R — RS
Table 2. The water activity and proximate composition of the smoked cured duck which
added NaCl was replaced with different levels of KClI

Treatment* Water activity Moisture Ash Crude protein Crude fat
%
A 0.96° 50.67* 5.63* 33.38° 6.14*
B 0.97° 50.21* 4.26° 33.72* 8.57*
C 0.99* 51.43* 3.58° 34.13* 6.60*
D 0.99* 50.11* 3.58° 34.75* 8.49*

* Treatment A, B, C, D see Table 1.
*b¢ Means within the same column with different letters are significantly different (P<0.05) .

IRH B RFRPAMERNER 3 - WERFBEMA S BT - Bk - GERBEET IS REE
2R BRMZERZERIT L8 Handle (1982) LA 35% KCI 5% MgCl, BUft NaCl SU/ELME
SERRARG AR B > 26 (1986) LA 309 KCl 8% MgCl, Bt NaCl BUSEAHKHBE » ELEWK -
RIR BRI R B A AR -

AABRLL 02040 K 609% 2 KCl BVt NaCl > HEREET & EFE KCl BB iR anEE
FREE (B 1) kR - KCL HAIR NaCl HRERERE M T4 8 (P<0.05) Mg
RIS H B MAIE R B2 (£3) -

K3 WEHRLAEE

Table 3. Panel test scores of smoked cured duck

Treatment* Saltness Flavor Color Over-all acceptance
A 6.9 7.2° 7.4* 7.22
B 6.6* 6.7* 6.3* 6.6*
C 7.1% 7.3* 7.2 7.2*
D 6.9* 7.1* 7.12 7.2*

* Treatment A, B, C, D see Table 1.
? Mean_s within the same column with the same letters are not significantly different (P>0.05).

g 500 .

g 400

~ b

E 300 c c

: 200 ~

g 100

Q

9] 0 L L L )
A B C D

Treatment

1. TEEZ KCLUE NaCl Frsiis & shise 7 & B2 bk -
Fig. 1. The sodium ion content of the smoked cured duck which added NaCl was replaced
with different levels of KCI. '
Treatment A, B, C, D see Table 1.
"¢ Means over the pillar with different letters are significantly different (P<0.05).
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I. RESGCRENE

F 4 RAEEZ KCl B NaCl FrsdisEirFiMcMAEREEL - 1% 0 X > WEIWR
EEHEE 4.99~5.63 log CFU/g » HE KA - HAEZEHAARSHMEY S ERERFE 50
CEHEEREY  MEYIHEREFRE - 3C IFFl > £% 7 RMAEEEZE 6.28~7.10 log
CFU/g : 25CHPFFARRIBE R 6.91~8.61 log CFU/g > H 25C HrfeilifE 21 KIFHIAM EHZ -
FREEAE - AR KOl RAREHMAYERY SIEER - [hHZEE (1988) WALl 1009% NaCl
2096 NaCl+8096 KCl K 100% MgCl, ZEFFREEEHFAFBRHEMEN REZLEZE
RAAM - & 5 RFTSBHTEIT PR AIB SRR Bt - RISRER B IR AERIIED - 28
INE R - R R A -

F4. TRIEZ KCl WA NaCl FrsdieERIrEHREE RS E L
Table 4. Change of the total plate counts of the smoked cured duck added NaCl was
replaced with different levels of KCl during storage period

Storage time (days)

Treatment* " Storage
emperature 0 7 14 21
log CFU/g
A 4.99" 6.47° 6.53™ 6.79
B 3 5.29% 7.00™ 6.86% 7.05™
C 5.61% 7.10™ 6.78%Y 6.22%
D 5.63™ 6.28" 6.35= 5.97%
A 4.99% 7.22b* 7.95% 7.96*
B 25°C 5.29% 8.31% 7.69™ 8.27
C 5.61 8.61% 8.07* 8.01*
D 5.63™ 6.917* 7.88% 8.23=

* Treatment A, B, C, D see Table 1.
*b¢ Means within the same column with different letters are significantly different (P <0.05).
* Means within the same row with different letters are significantly different (P <0.05).

#F 5. TEEZ KCLE NaCl Frsfig E NI IR RIS R B R 2 8L
Table 5. Change of the coliform counts of the smoked cured duck added NaCl was replaced

with different levels of KCl during storage period

Storage time (days)

Treatment* " Storage
emperature 0 7 14 21
log CFU/g
A 4.32% 4.53% 6.36™ 5.64
"B 3C 5.04% 4.71% 5.72% 5.56™
C 3.75% 5.86% 5.29% 5.37%
D 5.08%¥ 4.68% 5.20 5.82™
A 4.32" 5.91% 6.36* 5.256%
B 925°C 5.04* 6.28% 5.92% 6.19™
C 3.75% 6.31% 5.61% 6.35%
D 5.08* 6.07* 5.55% 5.84%

* Treatment A, B, C, D see Table 1.
** Means within the.same column with different letters are significantly different (P<0.05).
*¥% Means within the same row with different letters are significantly different (P<0.05).
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{ESAEEIRE

BEET T

ISERRT (7 HAR pH {HZBLANZR 6 - 55 0 K pH {H)f 6.10~6.28 » 3°C HFfF#H#E 21 X » pH
{ERERFTE 6.10 DIL : {H 25C JefFME7ES 7 RENETREE 5.98 DUF » WIERMAEMERFTE SR

PEACEPIRTEL (%50 1992)

® 7 RAFEEZ KCl IR NaCl FrafisE TBA E 8L - 7588 21 KEFfE » 3C R 25C
< TBA {HEHERTE 0.6 mg malonaldehyde/kg meat DUF » EEREA EF'ZEEHJS%M bEZEMNER

fF - BRI pE B A R R = R -

£ 6. TEEZ KCLER NaCl BB B IFF AR pH (H2 8L

Table 6. Change of pH value of the smoked cured duck added NaCl was replaced with
different levels of KCl during storage period

Storage time (days
Treatment* teggﬁﬁire 0 = g ( yli o
A 6.10% 6.41% 6.14°> 6.20%
B . 6.20° 6.24* 6.15°> 6.29=
C 3¢ 6.28* 6.35* 6.11* 6.10%
D 6.18% 6.39% 6.26™Y 6.22%Y
A 6.10> 5,928 5.59% 5.95"
B N 6.20* 5.71% 5.61% 5.56%
C e 6.28* 5.98% 5.47% 5.84"
D 6.18% 5.67% 5.45% 5.52%

* Treatment A, B, C, D see Table 1.

*> Means within the same column with different letters are significantly different (P <0.05).

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

RT. THEEZ KCIHA NaCl Fisdis B BF 7 #iMH TBA EH2 %1t

Table 7. Change of TBA value of the smoked cured duck added NaCl was replaced with
different levels of KCl during storage period

Storage time (days
Treatment* terig‘zgtire 5 - 8 ( yl i 5T
mg malonaldehyde/kg meat
A 0.57* 0.46% 0.53%% 0.512>%
B . 0.42% 0.51% 0.45% 0.54%
C 3¢ 0.39" 0.45% 0.39* 0.49°>
D 0.41% 0.43% 0.55% 0.43%
A 0.57% 0.38% 0.38% 0.50%
B 25°C 0.42° 0.37% 0.44* 0.49%
C 0.395 0.34% 0.40% 0.47%
D 0.41%9 0.39% 0.35% 0.44%

*  Treatment A, B, C, D see Table 1.
*® Means within the same column with different letters are significantly different (P <0.05).

*% Means within the same row with different letters are significantly different (P <0.05).
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* 8 RISENTEFIARN VBN {221k - H VBN HERS » £ 0 REFEI% 32.18~35.34 mg
% » TMFERT R0 » VBN {EJRBE 238N » B 25°C BrfesfigmaR e 3°C Ml - 5 14
KIFEESE 46.27 mg % o

A KCl #4E NaCl SIEIRE - R ERGTHETSE - ARREERGICEZ
BE R - 3C IrfFih 25°C EFfein BT - EREREZ SR REBEMEEEERES - B85
PZAEEERES  RREBRESIRIVSERETERE -

#£8. TFAEZ KCl Bt NaCl FrslisE i iTA#IR VBN Eiz#{k
Table 8. Change of VBN value of the smoked cured duck added NaCl was replaced with

different levels of KCl during storage period

Storage time (days)

Treatment* ten%;fri%ire 0 7 14 21
mg %
A 35.34 29.68 36.31% 39.20%
B N 35.21 % 33.60* 34.53* 41.87%
C 3C 33.03 36.21% 37.24% 33.23%
D 32.18 * 35.47 32.48% 41.72%
A 35.34% 30.52% 56.00* 42.28%
B N 35.21 = 42,8402 49.56% 58.88*
C e 33.03 = 46.28% 46.76% 56.00°
D 32.18 41,09 55.89% 42.28%

*  Treatment A, B, C, D see Table 1.
*b¢ Means within the same column with different letters are significantly different (P<0.05) .
* Means within the same row with different letters are significantly different (P<0.05) .
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Abstract

The purpose of this study was to develop a low sodium salt duck products. The
smoked cured ducks were cured with KCl to replace 0, 20, 40 and 60% of NaCl. The
water activity of smoked cured ducks among the different treatments were 0.96-0.99. The
concentration of sodium ion in the smoked cured duck decreased with the increase of KCI
replacement. The panel test scores showed that the saltiness, flavor and over-all acceptance
were considered acceptable and no significant difference were observed among treatments.
The produce were vacuum packaged and stored at 3°C for 21 days. The pH value, TBA
value and VBN value of smoked cured ducks showed no significant difference among
treatments. However, the total plate counts and coliform counts increased during storage for
14 days. The total plate counts and VBN value increased significantly and pH value
decreased when stored at 25°C. The results showed that the quality of products stored at 3
C was better than at 25°C.

Key words : Smoked cured duck, Low sodium salt, Potassium chloride.
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