o= 4443
WE S i Azeiiph]

Vol.36,No. 18,2015
KCERHCNaCI KR T2 fip
A ORI
BEE Fxm,EF B, #,2EH,GEE,ZEF

(B RARREE %A TRERFL TS, RILHE FRm Ly REEHEETFRERE,
IHRAEREREELERMECH PO, HRRLRXFERAR TR, LR EH R 210095)

hn

OB HT BT KRS, B A 40% KCIE AR NaClad KRR A 34T M), KR 5240 3 8 s LK T 2 4 & T
Mo K&, A7 e Tk A2 v KBEEIE = kML 8% K982 pH. E G R MBIEH  K B A2 E R A2, AT R KCHR AR AT
K g An Tt A2 P LA G I BA L £ B 76 ) BRI vk, 4R R . 40% KCIEAR NaClxd KR ¥ 20 2% % & B BA= L%
EBEEN TR REZEZw(p>0.05), RF ik = BB AER EORMBER KAFPAESRLEFLEF 257>
0.05), BLAA K A 40% KCIEANaClx: T M K MR 69 % & T 4 i 2 2 B %0 (p>0.05)

EEIW KR KCIRAR,, & G R, 2R % & B

Influence of partial replacement of NaCl with KCI on
proteolysis during processing of dry—cured hams
LI Liang—-hao, WANG Yong-li, TANG Jing, WANG Jian, WU Hai-zhou, YANG Rong-rong,ZHANG Jian-hao"

(National Central of Meat Quality and Safety Control, Key Laboratory of Agricultural and Animal Products Processing
and Quality Control, Ministry of Agriculture, Synergetic Innovation Center of Food Safety and Nutrition,
College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract:In order to reduce the sodium-content of dry—cured hams,all hams were produced with modified high
temperature mature processing technology and NaCl was replaced by 40% KCI when they were salted. A
comparative study was carried out to study the effect of the two salts on salt content,moisture content,pH
value, proteolysis index, peptide nitrogen (PeN) and ammonia nitrogen (AN) content, cathepsin (B and L)
potential activities of biceps femoris during processing. The results showed that there was no significant
difference (p>0.05) with cathepsin (B and L) potential activities of biceps femoris when 40% NaCl was
replaced by KCI. So did physical and chemical indicators, proteolysis index,PeN and AN content of the two
final products at the end of the processing (p>0.05). Results also showed that it had no significant impact
(p>0.05) on proteolysis of dry—cured ham when 40% NaCl was replaced by KCI.
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16~20 °C,65% RH, 15 d;21~30 °C,55% RH, 15 d;31~35 C,
60% RH, 15 d;35~37 °C,70% RH,45 d)— W i#Js 3, S2U %
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1.2.5 FEAFUKMBIEE P.L% WE ST
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4, UEAMARILS.000 g1550 mL 0.6 mol/L. HCIO 7B &,
I ) B s 2 3% = 1R (5000 r/min, 20 8D o 2L
5000 r/min &5/ 10 min, 37 3 Ho3g e P JE 4 vk
TR VB, VEE 510 mL 0.6 mol/L HC1O, V& & )i 7
LA5000 r/min Z5Cr 10 min, 375 9T 73 s P pg 4t
DEIT ISR DRI, T DB 5 T I T AR R A I . AR A
NaOHE W M pH 6.0, 4 CHUE2 h)& T 2818 7K i 2%
%100 mL.

1.2.7 ZEEG = AN W E K H Palacios 25177
VETEAEAE S0 H1.2.6 P I 10 mL 510 mL 10%
i I KR W, 7EO0~1 “CIBUE 17 ho 2R )5 HINaOH#
W pHZR 6, T IR e 4T 38 5 251 /K B R 250 mL.
BUREIR T mL3EAT 20 = Lb €0 )2 Y., i) FH 50 24 1R 223 1)
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HCIE W, 121 /5 1120 Cvbi24 h, 28 J5 FHNaOH %
WM pHZE 6, i U5 28 W /K E A 250 mL. IR
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Table 1 Change of the physical and chemical indicators in dry—cured ham during processing

59 (%) K53 (%) pH
KCIE A4l Frahnt KCIE R4l bt Al KCEfRa bt Al
J kel 0.11x0.04* 0.11=0.04™ 76.09+1.36" 76.09x1.36" 5.63+0.02" 5.63+0.02"
[iiEEET N 5.09+0.33" 4.44+0.25 63.91+1.28" 62.76+2.37" 6.14+0.08 6.03+0.21*
30 d 5.410.38" 6.2220.13" 61.89+0.70"* 61.33+2.26" 5.960.18" 5.94+0.09*
60 d 6.57+0.51* 6.58+0.38" 60.49+1.05 57.53+2.47* 6.000.14 6.0620.14"
HE100 d 6.8220.15" 6.7220.17* 57.41£2.41% 54.60+1.87 6.02+0.08* 6.090.19*

T G R DI E AR EZE 2R ARG PRI AN R SR AE 875 22 57 (p<0.05) 5 [RAT AN AR 'S 7 BER AN [ 41500 47

BT (p<0.05) ; 22~33[H.

R2 TMEKBRIN TR 2 IR S A SRS R
Table 2 Change of PeN and AN in dry—cured ham during processing

PeN & (ng/e) ANE & (pe/e)
KCIERal b A KCIE A4l bt Al
J ket 1987.33+222.78 1987.33+222.78 2676.43+193.34™" 2676.43+193.34
JHE i 4 K 1776.48+184.22 1864.98+116.58* 3002.81+234.55M 3093.96+113.98
30 d 2117.19+308.45 1974.18+65.99 5771.39£179.94 5956.36+275.45"
AE60 d 3076.91£102.38™ 3182.96+228.26" 6736.34+339.22" 6880.29+360.10"
HER100 d 4451.89+78.20 4650.05+£382.77* 7299.98+489.79* 7235.24+313.12

5t >0.05) , EAGE R I — 3 Z2 5 AN W2 (p>0.05) .
Ibanez 45 W7E 1 it 7 7 v A8 H KCUEF A G NaCLis) & B,
IR T HEE pHFE A 225 (>0.05) o & LE A
M pHAW ZE 52K, 1X 0] B8 )& i1 Ukl 2 7] 22 S 5 1L 1T .
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Fig.1 Change of P.1.% in dry—cured ham during processing
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R SE K, 40% KCIFACZH F11100% € £ s 1 4H (19 85
IO A i R E IS S 25 0 (p<0.05) , H. 35 2 8] 1) 22
AR (p>0.05) o EE E T B L AT SN
LEFR, 5 N A FH IR A e NG ), JG AR 8 T
B TR A R B8 o i 1) U ER B R B AT (4 20D BRI T 28 1 i
W 77, B R K AR AN 25 s BE N RS, BR B IR T
e e R B TS E BRIV B 1T R AR B
8 R 22 TR TR R 9 2 S R TR T RN R, B K AR TR S

HIH (p<0.05) 9 1< 5 100 dIF HI20% A5 4+ o 3R
Ja B, SR KRR BOY gz, v R th LA
PR AR AL 38 BT K AR RS TR R R TR IR B
PR T GEXTHR I K R I B A S ) 4l e o
2.3 KCIERKNaCIxt T fE M RR in T it 12 b | 5 M7
Vit /h: 0k

L BUK MR <5 77 A R G S B S B 2 ik /D IR
T R, T AT SRR 7= iy vb S 2% Wk A T B AUk
P BITTARY), P T KR B b s it it . FHER2
40, PeN BLAE BB Tl A2 vp A 5 LT ia 4,
A ER30 d2 5 W3 EFF (p<0.05) . 100% £ £ %F
A1 540% KCIZARA a3 —3, HILRFH =57 o>
0.05) o PeNTJ A=l = 2 e AR A0 Al s, =22 2 A
AWUREF i B T8 A T B G170 ko) WM—2K
1 (160 kw MR Bl AT 1A A I 4 B fie, ULk £ 1
(43 kw 76T AR I A A A2 B AR, PeNAE JlG 24
oS BARR 2 S T (p<0.05) , 3X 1T B 5 K T
T AT G o KGR 5T B )5 ™ A2 i SIS b B/
IR A = T AN e R O SR AR . VR
IR KRR b S AT A TR S Zhao SERPMIT S 4
A BRI IR (DPP) B R B, B AE SRS DPP 1
PR P s B D F i o AT IR S . a2 W] UG HY
ANTENN ok B v 02 32 20 AU 1, KCIERA R Fl &
FhXF AR A B H B 72 7 (>0.05 . K
HATHIAN T & 2 2 T 5 (p<0.05) , 3X 1] 58 45 240 Ik g
D) LR R 58 v i AT D08, ANAE il 24P i SRR BT
AR, 3K 7 T 2 PR A IR W T g BEAIG, 55— T T
K] A 22 R 29 o 1) LAt RUIR 42 T4 AL U181
2.4 KCIERKNaCIxt T fE MR i Tt 12 h | 5 S
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HAEFBAILA YU AT 4 52 (1 2 A )2 I K et i
I EHLEATTAE T M DR 0 1k F oh HR8A 0 k220, gl A
A R T T O RR i B TR AR R ) ST T T
T ELER SN, I KRR 1) AL G S
Semes, (3N LUE Y, A2 ER B AN LI AL B
FILEKCUR AL R L 2 fe) AR fb A AAH T, HLJC i 2%
ZE5E (p>0.05) o B I TR R ZE K, 21 25 1 B
FULI ARG 7 #8 52 F Bfda$, iX 22 Ko b A
o0 B ] PR S, KB UL PR K S0 s R UK Ay TR R
R, 3 Thvar, pHI =, Y51 I8 B 35 2% 1 AN 3 B 4 2R
HAMMIEH .. AWK, *Ma,<0.950F, 428 A
Fifg B LITI % 71 B B f 2001,
2.5 TFHARRMISREPZIERBLESHT

M R4 L5 0] LA H, 40% KCIEEAC 4 A1100%
TR AL T BN L A R, BE SRR T K
AR A3 R, Ry i 22 3iE It Ao & BT, Ko S
3 HE S A 3 A (p<0.01) o B35 R TS
) BN, P1L.%IZE T i, AN PeN& & L H#n,
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IX =3 2 AR S R 2 IEAH DG (p<0.0D o [FIBT, H T
JUL AL P 3508 AN 355 o Sl s AN 3 B, H 2R 8 A i B A LYS 1E
TN B, RN R CIBE S KA R A 2 TEAHOC (o<
0.0, 5 &4 = AR 35 A 2C (p<0.01) - 4121
FA 1 B AU L5038 ‘B pH M 3.0~6.019, [A] E 24 25 1 o B fiR
3R pH BT S, H2UE AIEEBAILIGE M R 4, RN
EpH 2 i FH AL (p<0.0D) .

F A S g5 nT 50, SR H40% KCEZEENaClxt
JEURHBE BEAT I 1], X6k i (7K 43 < 2 43 Fp A 0 2
SN (p<0.05) o T BE IR R (AN [E], SR KCLEB 5>
AR NaCLE n] LG #6335 219, (H R A KAH X7 Na*
5 FAENLA T P80, FLKCES 4> B A A NaClBE N
PRNaCl 75 %P, 2 KR 3E N 7 i s 20 1 25 40 158 7K
Sr YT HOENE S, e S LR SR B OE AN SR B
FEZE S (p>0.05) o KT BEAS B 7K 1 4E 2, (H 7K 43
T e A2 Y 5 I TE] 1) 5 ) BE K, BRI I Ak B A TR K 3
HIFRERI BEME 2R (>0.05) . 5 E 5 R R
S AN EEAE S N B AR P H ) B AR AR G 2

R3O T MR Tk R v 3 A B AN LI L35 ) A2 4k

Table 3 Change of potential activity of cathepsin B and L in dry—cured ham during processing

LR MBI FENS ) (Ul

NLVE AL AR ) (Ul

KCIEZ R4

BN AL

KCIFAR 4L

T A

Jsokl 11109.86+1087.13*
i il 4 R 6735.51+467.55"
30 d 6179.29+379.45>*
%60 d 5349.47+219.06"
FA100 d 3384.46+330.51"

11109.86+1087.13
6111.46£395.91"
6116.60+341.50"
5040.78+209.16"
3224.18+535.81*

10117.82+780.56*
6615.46+386.75"
6002.23+259.33>*
5306.89+265.00
6264.97+407.53%

10117.82+780.56™
6392.47+354.84"
5551.59+403.59"*
5151.08+167.19*
3018.51+415.69

%4 40% KCUFARLE T ME KRR I L 72 - R bR Pearson A 5¢ R

Table 4  Pearson correlations of all parameters of dry—curing ham with 40% KCI replacement during processing

b Ky oy pH P.1.% AN PeN HEEB L
KISy 1
Ehor -0.97" 1
pH -0.717 0.76° 1
P.1% -0.76" 0.75™ 0.31 1
AN -0.82" 0.78™ 0.30 0.95" 1
PeN -0.63" 0.56° 0.13 0.90" 0.81" 1
HEREB 0.97" -0.95™ -0.66™ -0.817 -0.82" -0.72" 1
HOmL 0.97" -0.93° -0.63° -0.84" -0.85" -0.75" 0.96" 1

T R BFH RN (p<0.05) , # R A BN (p<0.0D 5 K5

HS5 100% Er ERALTME KN T FE A4 AR Pearsondt 5 R 4L
Table 5 Pearson correlations of all parameters of dry—curing ham with 100% NaCl replacement during processing
Ei=20N KISy oy pH P.1% AN PeN HEH B EAMEL
Ky 1
oY -0.95" 1
pH -0.77" 0.72™ 1
P.1.% -0.82" 0.80™ 0.56 1
AN -0.83" 0.86™ 0.58" 0.93™ 1
PeN -0.63" 0.53" 043 0.86" 0.73" 1
HAMB 0.94" -0.93" -0.73" -0.80" -0.78" -0.69" 1
B L 0.94" -0.93" -0.77" -0.83" -0.84" -0.72" 0.96™ 1
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R 3 e 2H 2R B 1 I R 1 OG22 S (p>0.05) 5 4k
B TR K R R B Rt TE S 35 P 22 57 (p>0.05) &
pH = 2L 52 B8 [ /K IR O 160 52 i, DAL e AR AN 32 KGR
AL o [FIRF, - T-40% I NaCl KCUFT AR, KR
RN S B AT DL SRR 40% , 85T 1207 o R A
{HR FH KC1EF AR NaClJE X 181 25 725 7= AR i Rk DL &%
SR ety HR G R A o i B8 SR IR T S A i i AR
A ls SR IWFSR .
3 it

AETHE KB A BLAC T 2 Tk R, SR 40%
KCIEE AR NaCUX JrUf) R R AT i 1], %0 7™ & i) B4R
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VAL BN ) T Sk 2 5E ), B 7 BT A 7 AR
Ty R EVR T ) RS AT W R . P R
FRAFARE Nar 7 2 [ T A7 ) T 5 MR, SR 40%
KCPZF A NaCURE I 7E KR A0 b & nf A7 1 o 1X 45
T S KCLAE PRI A 4 s B A T B8 s
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