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ABSTRACT: Objective To explore the changes of physicochemical indexes of duck legs stewed when the brine
soup is reused (marinated repeatedly) under the conditions of salt reduction (70% NaCl+30% KCl) and normal salt
concentration (100% NaCl), in order to provide a theoretical basis for the industrial production of brined duck legs
under salt reduction conditions. Methods By comparing the salt content, sodium and potassium ion content, pH,

moisture content, cooking loss, crude protein content, fat content, color difference and sensory evaluation of duck
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legs when the brine was reused different times under reduced salt conditions, the effects of brine reused times and salt
reduction on the physicochemical parameters indexes of brined duck legs were explored. Results The effects of
reusing brine and reducing salt on the moisture content, cooking loss, pH and crude protein content of the duck legs were
not significant (P>0.05). Fat content and sensory score of the stewed duck legs decreased with the increase of brine
reused times. Compared to the first time using salt-reduced brine, the salt, sodium and potassium content of the duck
legs were reduced by 28.00%, 20.78% and 7.89%, respectively, after the 5 times. The color of the duck legs became light
with the increasing of reusing brine times. The sodium ion content of duck legs stewed in salt reduced brine was lower
than that of normal salt concentration. Conclusion The reuse of brine have little effect on the conventional
physicochemical indexes of stewed duck legs except for sodium, potassium and salt content. Timely supplementation of

seasonings including low sodium salts after the appropriate time of reusing brine can ensure the relatively stable of basic

physicochemical indexes, and achieve the continuous stable production of stewed duck legs with reduced salt.

KEY WORDS: duck legs; salt reduction; stewed cycle; salt content; physicochemical index

0 35

I PR o R A LT AR D s e s S g —,
— UL E B IO T EN X R, R DA P AE TS TR
Do 18 3 v e TS 346 1 A 1 i A0 A o,
TEFALPESLNL . NEWTAAL . G IERR KB B 2R I A A5t A
e A UK 2 38 5 1 ol i o 23 e 28 /NG T
IR . Tir IR R . IRITRAE, FLrP iy B | A
W el PR 11 1 R B XU SR IR 7 e R e S v
AL 85 5 A il b el SR RS PO XU, A2 3 1 IE AN R
I B 1 M.

FESEBR Tl AR 57 v, — B ASCAE 25— U i ol i P o et
IR, e v 2R EORE P R I IS RS T i, TE
U B T B RD FE AT 14 SR P B T . 7
HAE E AR, 5 AR TR MR BEA P
ah L R RSTE G RE R, BT LA R U
ZHANFET A B AR R KK 53 500 kR
PERH) KU ST A ORI R TR, Ok P B S © 3E
FUR A S sz 2, i pa 32 1 UK RS AR A A
Wt Pl 7 19 A IR S (8 P, JSORE PR 1 37 22 18] B ) Jo s
F TR, XA H Y P TR RS, b P L RERIAR
R, BORTRE H P TR KU ) G B R R

B AN AT A3 A R AT sl sk B OB, TR
sl I A 2 R AR T, e A o PR o 4
SRORK RIS (EUEMFE R A A R A S A O
P o el LR SR A O, R IS B AR A B 115
DRI 22— TRTACHR 43 9 PR it 14 2 305 i A e, ey
WAV S e R D B S B 5 A DR [ )
R R R A AR T i ORI AL R R, RO 2y
X A )t AR TR R B S A )R
R AL FR B A AL B T5 1%, A B RS,
Lot S UER ROy IR T A U MR S AR

il

WER A P SR ET T 20%~30% A9 A AL AR, P
AT R A BB B2 BT o A SO Tt o il g ol 4 40F 55 %
B, EALBEAC A 35%HT AN S5 i i J5 e e R R B T
43 o L1 2SR SR AR A G e O J 2 R, iy e
BRIEAIATHY . IR TE ZR WILE PR b b A B R R AR
FLTE 30%~35%2 [A1488 453

SR AL 85w il T 25 % AR 1 WS o 0 S R R 2
— 38 3 A ) A I TR S R R A
BN FE LR TEAS [RIHE R 14 i 5 i i JRUBA: 11 JR AL X
S, A DR 1 TG ] U T I 2 AL [ B, T A S8
b 1 8 ) 1 e R v e VA E A R T R A R A SR L AR
BT AR AR ZR GRS AR I

AMFFE 152 10% A AL 30% AL B A SLIR A, A
WISV R B, PREAE R A B AR OLT,
RMSBREE S A SME TSR, pH. KSR EEM
KOMEASGE., B&E. OEEMIEIRELALA,
AT IR E PPN AT, i R BN A 1 IR
RN TR AR 7 FE AR AU SR AN B B 1 A
R B4 St

1 MR5ERZE

1.1 SEIE#RY

TSR (BN 1 B SR B A BR A RD; B2, AN, 1
BT IS L NEAR . B AR A 2R R, SN
gL, MRS EMEEE BRAR); S ERR, Es
BRME IR IR A ), B RN . Aedh . b E
B RE R HL 5
1.2 AFIRNUEIEE

TREREREL . BRFBREN . fHBR . ASPRIR . AVl . HE
i, oM, BT IRFPESE . IR . GRERMT . HRERED .
AR (s Hrat, EZERb =GR R A,



50 B dn 2 4 R R I A 4R

F 14

STARTER3100 32505 pH (B S Hs A RA
Fl); AX224ZH/E BT RF-(RE E 0.0001 g, BRZEIT{N AR 5 Ml
FHBRAFE]; JK9870 4 H sl [N AN (B e S Bl AT (U35
HBRE]); SZF-06C g i 22 A (7 T A8 = A B4 i 40y
AR F]); 1Z-300 455 3K 5 22 (BRI T 4 ME A AR B A
A BR> wl); Anton Paar f0s T M7 AL (LG HERE N ¥ B AR
FRASE]); 7700 FIEGHE G %8 FAR gL (£ Agilent
Technologies 23 7)o
1.3 LWHE
1.3.1 8 JH 4

PRI ARSI, f83%, Kk, MR, FE R # oK
i, AN 1.5%5A080 . 0.5%MKE . 3%BHE (& FLi
KA E0) o VAR SEER 201 F 30% A AL B A
TR, A3 ER A1) AR TR I Ak A o R TR N K 1 L 4R
1:2 (m:m), FEHIETEY 24 h, MR 4°C. MEH25 95 M
T 7K S JR e T

1000 mL 455K FANA 3% &M 1.5%4 M. 1%
. 3%RHE . FFRML0.3% 5 . 0.3%/\f1 . 0.6%FEH .
0.15% 7M. 0.15%1L25 . 0.15%/NH T . 1%BHD(5
KBRS EOE D 1 h il uE, BRI . EERh SR
FH 30% S AHH R/ AR E LA, ANyl 20 0] 43 s Ak
o KA SMRRETA LY 4:1,

B AN R BRI ACE TR 1 b, RS R
& 2 h, BIA i 58

1 il 58 B B B 4°CVR R ATE o I b T TR 2 e
o R B AR, PN K R o o U AT £
I e 1 S

e R A KRR D) RN I | AN R || AN 1 LLLE 1 AN
S5 TLHERS R 2 AR A e i —AL . R AL . R =,
Gl AN s 1
132 3EA0dg AR M

(H#N. B F &t

Z 8 GB 5009.91—2017 { &L EZRmE Bihdh
B BMRIIE ) ME AN . B

)5y

Z: 18 GB 5009.44—2016 { &b L EZmE &ih
AL E ) D E F o

B)zEEHK

g RS RRFRE, 104E My, 4°CT IR 24 h 5N
Gl 1 h, MR 2 h, BB AN R IR, 0/E
My EHARD)ITHZEER KR,

M, - M

BB /Y%= 2 x 100% (1)

1
@K oEE
Z: M8 GB 5009.3—2016¢ &5 % EFARE ik
SrBIIRE ) AT 5E .

(5)pH
ZIR GB 5009.237—2016 { & &4 EZhrdE &

pH IZE ) 47 pH Ml -

(6)3 0T 1%

Z: i GB 5009.5—2016C & &2 EZRmE SRPE
FBT RO E ) $EA T 8 BT & A -

(Mg Wi & &

Z M GB 5009.6—2016¢ & it FEZRME il hE
JUi eI ) AT RE G B A o

() [aikES

PR 48 260 2480, 4 €8 2 40U Sk 2 L K 00 R
Feif, MEMRRAL S AIZLEE @), B, SRR, EHb
1] Al FHE 2 4D R 35 AN i) X3 3 v, P 3 1 22
F B R R S, S R R A R B E AR AR R 3K,
TEPETS R R T a2,

QR

SHRMAE L, WA, #%iE 10 A Ed
L AR A BT A AR E N, B A R
W R, ME—HEE S 3 I T R E T, EH TR T
FEZHIER AR 0 B B . R SR PR B AR A 2
W MFE TR . S8 GB/T 22210—2008 { A5 A H
AEREPEE I ) MR, TEEIR 20°CAEG AT,
BIXFAR L R . WOE . BT M T Ay, IR
SR 9 Al BRRIEE AT TR A B AT,
PEE A G B Z RIS T A3, 7R TRE S PR Z R
HAKWT . BREEEFRENRE 1 i,

F1 RBRETNIRE

Table 1 Standards for sensory evaluation

EisL7N PEA AR W5
PRI &, RS 1~3
SRAHST 9 41) A 7 R I i 4~6

ToMRIR, H A R R

HEROTOR, VYA 9
BRI, RS, .,

ok
B Gl A4 9 4) m@%ﬁg%m 46
o PR, U o, o

5
T L HfE T 1~3
BT G5 9 57) T 46
3 IEAT 7~9
— 1~3

™A 2

u(j%&;?f;ﬁt Bl 46
fi:yae 7~9




557

RBUE, S WERAE T pa i A 8 A A1 A et S R A R AR AR A AL RIS 51

1.4 HIEAIE

JA B EATIE 3 R, 5RO EbR A 25 3
MRo SEBBOHE ST Excel 2013 il SPSS 19.0 Ab3, W&k
43 Hr Rl Duncan, B 95%I1 &5 X [8](P<0.05), [F]— il
PSR 4 5 R A Z R T t AR50, 255 B K
SF-(P<0.05).

2 HERE5HR

2.1 AEIESHCISRNEFEE

DAL 1 AT D, okl 2 S R 4 g o o ol 27—
55 B L BB PUHE RIS I CA R AR L, 45 AR R
i 1 AR 3 1 s 1l 1 1 | A =3 L E g 0 1 £
BB TSR R 4.50, 4.02. 374, 3.85. 3.57 mgl/g, X
R NI R i =R R = 2 A s ] B | N 11 AN
PUHE . RN T E RSB TRET 10.67%. 16.89%.,
14.44%F1 20.78%, 14 il T4tk A1 e il — b 2 (7] 22 5 & 3
(P<0.05)o ANVl ER 20 1 4hil L HHE B4 W8 R A1 i s —$HE A AH EL 4R
BT R FRET 20.61%, AT REJE T &< W B & F &

B T B P, (R AT IR 1k s D,

SR B T BT . R R K2
Ja vl i F S A T AN ARSI T U A, Dl et I et
il At A T R R B AL T 15%, w5 B i e
SN FERA S

A URER AR P, R LN e, e i 5
T PSR AR SRR 4 A B Y T LURRAE 7:10 A2,
55 T bt i Pk Gk S 5 RO AN I EEARR], SRR e i 1k 2 T
e S A 5 B O T o A DR 2 P R
A Vs, S EBEE v ORI N, e T R B e
HE TR, HRAREMEES.

Aa wliiEh
Aa Aa o ANER

Aab Aa
B
Ab b Ab

&/ (mg/g)

0
31 A 1 T 1 A 1 S A 3 L A G
R iR

T NG FREAE, SR AN AR 22 5 2 (P<0.05); K5
FREAT, IR ] — 5 Tl O i 21 15 AN DR 4 1] 22 5
B (P<0.05), T,
Pl 1 g o A ) e e P S R R R A
Fig.1 Changes in sodium ion content of duck legs during brine
with repeatedly used brine broth
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Fig.3 Changes in chloride ion content of duck legs during brine
with repeatedly used brine broth
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Table 2 Changes in physicochemical indicators of duck legs during brine with repeatedly used brine broth
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Fig.4 Changes in fat content of duck legs during brine with
repeatedly used brine broth
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Table 3 Changes in color difference of duck legs during brine with repeatedly used brine broth

Qb SRR IRY ETFL ETFa KT b Fimi L Fifia' I b’

B il — it 63.240.1" 8.6+0.140 7.4+0.4M 41.940.6™ 9.3+0.1% 14.8+0.24

B il ik 64.7+1.4%° 8.3+0.2%" 7.4+0.1% 55.4+0.5"0 9.3+0.24 13.540.6"

TR 4R B il =ik 66.6+0.3"¢ 8.6+0.42% 6.4+0.2%° 54.8+1.0° 8.0+0.9° 14.7+0.3%
B il Pt 67.4£0.2%¢ 8.8+0.14 5.8+0.1%° 56.5+0.4%¢ 8.5+0.4% 12.6+0.2%¢

il FAE 66.2+0.5% 7.7£0.1%¢ 5.5£0.2"¢ 59.7+0.5% 7.8£0.34° 13.740.34°

w1 il — it 63.8:£0.4"* 9.2+0.2% 7.40.4M 50.7+0.4% 11.8+0.3% 15.5+0.1%

B il 4tk 65.4+£0.2" 8.8+0.1% 5.9+0.2% 52.10.8% 11.0+£0.1%° 13.940.34°

N E il =t 65.4+0.65> 8.7+0.7% 4.9+0.3% 53.2+1.0% 9.9+0.3%¢ 13.5+1.6"
B il Pt 66.1+0.9% 7.9+0.25° 4.8+0.1% 56.420.14¢ 8.8+0.21¢ 13.10.4%°

B il Ttk 64.4+0.6%" 8.5+0.3%% 4.5+0.4% 57.1£0.4% 7.5£0.2%¢ 11.6+0.1%
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Fig.5 Changes in sensory evaluation of duck legs during
brine with repeatedly used brine broth
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