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Abstract

The objective of this study was to examine quality characteristics of a smoked duck marinated in natural curing
agents containing extracts of pear by sugar, celery powder, and vitamin C. We evaluated the composition food
additives residue and total plate count, chromaticity, sensory properties, total polyphenol contents, 2,2-Diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging effect of general smoked duck (GSD) and natural smoked duck (NSD).
The nitrite ion, antioxidant and sodium glutamate of NSD were not detected. The lightness, yellowness and redness
of the two smoked duck decreased significantly as growing longer storage days. The total plate count (CFU/g)
of coliform bacteria of two smoked duck were not grown. The sensory properties showed that NSD was higher
than GSD in the aspect of taste, texture and overall preferences. The total polyphenol contents and DPPH radical
scavenging effect of NSD were higher than those of GSD. These results suggested that it was possible to manufacture
a smoked duck marinated in natural curing agents including extracts of pear by sugar, celery powder, and vitamin

C for the improvement of safety and quality.
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| Wash pear and remove water |

4

Devide a pear into quarters, remove fruit core, and
cut into slices with a thickness of 1 centimeter

4

Pear cut:brown sugar=1:1 (w/w), and
put in the pot

I Seal up and store for 3 months at room
temperature in the shade

Remove pear slices out of the pot and
seal up pear cut extracts

Fig. 1. The manufacture process for pear extract using sugar
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Table 1. Comparison of the curing ingredient of the GSD and
NSD smoked duck

(unit: kgfduck meat 100 kg)

curing ingredient Gsp” NSD”
color fixing agent(add nitrite ion) 098
Natural color fixing agent(not add nitrite ion) - 0.31
Casein 0.60 0.60
Whey 0.30 0.30
Salt 0.39 0.39
Sugar 0.38
Garlic 0.04 0.04
Onion 0.03 0.03
MSG 0.05
Red powder 0.04
Erythorbic acid 0.07
Beef powder 0.10 0.10
Vitamin C - 0.04
Celery powder - 0.07
extracts of pear by sugar - 0.38

GSD general smoked duck.
’NSD, natural smoked duck.

| Removal the bones of duck

4

Aging over 12 hr in natural color
fixing agent

3
| Smoking for 15 min and above at 50T |

| Smoking 30 min and above at 70C |

I Cooking up to the center
temperature over 75T

| Storage under at 15C |

Fig. 2. The manufacture process of smoked duck.
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Table 2. The food additivies and tar color contents of smoked
ducks added with pear extracts

(unit: mg/kg)
Inspection Item GsD” NSD”
Nitrite ion 0.03:0.0 ND?
Antioxidant 72420 ND
Monosodium glutamate 0.0210.0 ND
Tar color 0.4£0.0 ND

GSD general smoked duck.
NSD natural smoked duck.
ND Non-detection.

= A3 5 ol gate] obdd g FE AshE
ATE AP 1 k. w2b H AAs o]%@ Fol S
E0] AlEH o e o] sH|Ab A HgEe] solvd
o}?él/t]‘—omﬂ_q] o]%% x}oﬂ;@ o7 A 7FA3E 7-] o7 A]_gg

Tl Th m-2
ot

rl

<{

‘

I

pH w5}
7HEe FA LB E 459 B WA R ASHA A
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ol= A Eo] AR w2 HA A wFEo g Azt
(42). T3+ Browm 5(43)9] A7 A3l et ee]arr]e]
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URkEA) 2.2]9] pHETE SrolA A ApA 2~ A 4] 2.2
39S Uehlie 3o AtsdEnh

rmo

1day 15day 30day 45day

Storage days

Fig. 3. Changes in pH of GSD and NSD during the storage at 4C

-B-, GSD (general smoked duck); -A-, NSD (natural smoked duck).
Values with between the two sample are significantly different at p<0.03.

Mz HE

AA AAAE olgsle] 7kt FAl L2l dnt Al
e S4L ke ¥4 ma% 459 B AR
SHAA AAlsslth dHAlTE 5 T B A R7IRE Bt
oFtel UVE%°1 AEHUARE Fefatr] @ota it
< F T BE AEEA °L°} %ﬂrx} © W2 AASHA

&kt olelgt Ayt F o
sto 22X 7] < ]’@Ei —rﬂ 2hcks] 2

= QBT e
A& vl



650

Eo] gZo] dA57] WjEoz Algdr) dukes] o=
PG EFo U taR| A 9} 2o A EHIMEC] et
28712 et 53], olHAMYEFC]  Clostridium
botulinum®] 73743 =4 A4 A 2 mAES] AL
AA(15, 44)3f F= Aoz dddHg AAFA e E 9
AA AR 5 odEd 0 ZelulE JR a7
8 o gl HiERI CoF HALDAA] €] whsoly 4t 59
s A oAl G3H40)7t 9hol wehd A3t} AlsEth
AEFH7FES A7 ol AAGAARte 2 = Uyt
Algtolu g+t 5 A5 TS AT & e
HolFE Ado|th T 2159] W& pHE 259] Hye s
a7 E 2 AR A1z A8alr] witel AA-EA
Lle] Bago] dnkEA eele] By vol 4747

b FE Al A= Gt dvka AeEThR).

Table 3. Change in color of GSD and NSD during the storage

Storage period (day)

Color ~ Sample

1 15 30 45
GSD?  628:07%  579+42° 561 421" 56.1:2.6"
L NSDY  609:28'  59.5:38"  584:19° 56323
GSD  94:05°  87:06"  85:10°  83:08"
' Nsp 85+1.3" 7.7409° 78:04° 76409
) GSD  124:09"  10913°  98:LI 9.6+1.6°
NSD  112:06"  107:L1®  103:07°  100£11°

Hunter L, lightness; Hunter a, redness; Hunter b, yellowness.

DValues with between the two sample are significantly different at p<0.05.

2" Means£SD with different superscripts in the same column are significantly different
(p<0.05) by Ducan’s multiple range test.

IGSD, general smoked duck.

4’NSD, natural smoked duck.

(a) Appearance

Texture s 8

" ;
After taste “Taste

A23d A55 (2016)

A
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(p<0.05). A== A4 A 717 Ftol fe]Adoz dnt
FAeE7E Y BdaL F o BF AH 7)7to] HdojdgE
19

bl O 3T A—
Ao AL E fold o i 714313 tHp<0.05). A=W st=
AAEA 2ol ofdAitdo] H7tEA] ol HEy AAE
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AoAFE 1 zfol= A8k ¥tk 1 o] fi= Kang 52
AFAZ A Hagk AAGAA] Eell 0]+ L-ascorbic
acid7} 22 &2] FH24 wdo Ao s =3-F F ¥
HEe oA e8] 22 W AAAZE F58] MR
gro =M GRS A0 ko] =4 YEhdT3)= 2 et
AR a2ela A9l defe]e dA4t gl
E3 Aele] 29 T2 SAEFS & ol Ee]7] Wi
AAdAA dghS ol7] o2 AFRETH23). whahA
FA e Az Al Bop S4 3
= oA e A=Y S AR A Bk 14
02 T20] & Lascorbic acidtt Al2]z] 22 A dha

2% A4 2ol FAEI Y ko
o

2

P}

N

AE AREshE Aol am|Ake] gt AR A=l Sl =
ZAAQ Qe nF Aoz AlgH.

Appearance

8

Overall

M Flavor
quality

Color

- (.5.D

*®,
Taste ——N.S.D

After taste”

Fig. 4. Change in preference of the GSD and NSD smoked ducks during storage for 1 day (a) and 45 days (b).

Values with between the two samples are significantly different at p<0.05.
GSD, general smoked duck; NSD, natural smoked duck.
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Fig. 5. The total polyphenol contents (a) and DPPH radical
scavenging activities (b) of GSD and NSD smoked ducks.

Values with between the two sample are significantly different at p<0.05.
“Means*SD with different superscripts in the same column are significantly different
(p<0.05) by Ducan’s multiple range test.

GSD, general smoked duck; NSD, natural smoked duck.
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