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Effect of Added NaCl Levels on the Physical, Chemical and Microbial
Properties of Dry Sausage during Ripening Period
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Abstract

The effect of NaCl content levels(1.7, 2.2, 2.7 and 3.2%) on the ripening of a dry sausage was
studied, when starter culture and Glucono-delta-Lacton were used, During the ripening of
sausages, the physical and chemical properties and the microbial mutiplication were inves-
tigated, and also the growth of inoculated Staphylococcus aureus was detected, pH values
were slowly decreased and Aw values dropped fastly during ripening period with the increase
of NaCl content. In instrumental texture examination, the texture of sausage with NaCl content
of 3.2% was significantly harder and more cohesive than those with lower NaCl contents,
During ripening St. oureus was decreased by one tenth and not significantly different among
mixtures with different NaCl contents, Depending upon reducing NaCl levels, total bacteria
and Lactobacilli grew rapidly, while Enterobacteriaceae decreased slowly during ripening,
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756 AR - HA S

Table 1. The composition of termented dry sausage
mixture

Composition Content (g)
Beef 600
Pork 1,410
Pork speck 900
Glucono-delta- tacton (GdL) 21
KNQO; 0.3
NaNO, 0.45
Ascorbic acid 3
Sodium glutamate 3
Corriander 1.5

Pepper 9

242 B Esdch

Hx 9 =4

¥ES QD S2AYE Cutter(Seydelmann, West
-Germany) A -5Ce] 52 4el & AQsIRA L ol 4|
AFol H7tA o Starter culture & ¥4 EFEIG 2
o, Staphylococcus aureus & FEFA ol 9ol M & ol
o FE-§ AA8E o E38-2 fibrous casing(¢ 55
mm . Walsrode, West-Germany)oll 2 300g4 %
WA F Ao Fro} =4 W) AZE AR =

4 3dA el = 20CAA 24 F-5 A sl

MEXM2AT Y St aqureus o BE

ZAYPA T A e WES G Ayl o
sted 1.79%, 2.2%, 2.7% 283 32% 528 AIA
At on, FEA- ol 8= St aureus © 5%
A ¥-& A 7 £ (Federal Meat Research Institute,
Kulmbach)ol 238t gl& #5-Fl4 enterotoxin
AE A4t 53] Aw 2 pHol WAdol 28t A+,
No.13, No. 14 18]51 No, 158 ol &3iglch ol &2
Standard-I-broth(Merck)el 47 28] wjdst % 2
58 counting chamber o 284 v]¥ £33 &
3t pool & wHEo HEsH o YEL HES g
10° cells o} 1A A sigich 54 9 2271759 o
384 W3t g o) BEY A AEFY, AX 2,4, 7,
10,14 2801 219 % AAH o8 AA S,

pH S| X
£33 pH&A £ pH meter(Knick No. 654,

Zeis - MY

AERESLE

West-Germany) 2 A 8§ Awsted chd5-HAE 4
2 3% HgaE Fadch

Aw 2 X

Novasina hygrometer(EEJA-3, Switzland) & 3
3 v AwE 7R BEahd £33 R sl en Sen-
sor & #F#-% 9t BaCl, - 2H,0, NaCl 18jx
Mg(NO,), - 6H,0 59 BFAleks 2oh-gi o2 g5
of ol B-3lq i,

xHo £
Instron(No, 114)% ]88t ZAstgien As=
L.2cm @ $AE 4583k §79) Al gottk U 2
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ol &9 ZAl

AR 10gE Adld 4FFF5 90mi & EXEn
Stomacher % P.V.D.C. £79] ¥ Stomacher
(NO. BA-6021, England)E o}-&38}d 9027 ¢35
g F 7wz o) HEsH e, F A+ Standard-l

agar(Merck), Lactobacilli = MRS agar(Difco) 1
el St awureus + Egg yolk agar(Merck)-§ o] €8}
Pk =8 Streptococci & A5 1% KF-Stre-
pto. agar(Difcole ZF ¥ 2,35-triphenyltetra-
zolium chloride 1% #-99-¢ B3 w7t 60C B
47 5ol o FgHes Fd § o 4Rgigi o,
Enterobacteriaceae = %487 Ysid= VRB agar
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Fig. 1. Changes of pH in fermented sausage during
ripening and drying.
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Fig. 2. Chonges of Aw in fermented sausage during
ripening and drying.
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Fig. 4. Numbers of total bacteria during ripening and
drying
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Fig. 5. Numbers of Lactobacilli during ripening and
drying.
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Table 2. Numbers of

Streptococci and Enterobacteria  during ripening and drying

54 % A2k 23550 BE Dry Sausage o o|3h3td A4 R wgEe) F4] BA

d
avs 0 2 4 7 10 14 21
Microorganism
a <10°  5.0x10°  1.5x10°  7.8x10°  6.4x10°  4.0x10°  1.2x10%
b <107 1.0x10°  4.8x10%  1.6x10°  1.7x10° ° 3.2x10°  5.4x10°
Streptococci ¢ <10 2.0x10°  1.9x10°  5.0x10°  1.3x10°  4.7x10°  1.4x10°
d <10°  5.0x10°  5.0x10°  5.9x10°  1.7x10°  3.9x10°  5.0x10%
a 2.0x10°  2.0x10°  7.0x10°  1.0x10?>  9.0x10? <107 1.0x10?
b 2.1x10° 2.0x10° 5.0x10? 1.8x10? <102 <102 1.0x10?
Enterobacteria ¢ 6.6x10° Q02 <102 <102 <10 <102 <102
d 4.0x10° 1.0x102 Nd 5.7x10? <10 <10% <102
o, 1.7% NaCl; b, 2.2% NaCl; ¢, 2.7% NaCl; d, 3.2% NaCl
Nd: Not detected
2 Uepto (< 10%g), AdA st S50 F Ha 3 6
A= 2358 &tsiAl 418 sksith, Townsend 5%%
) . . Y—¥ 1.7% NaCl
3 Pezacki®Vg-& Aw ol 01 748t 18184 A2l 24 =8 2.2% NaCl
+ JAE] st dAEE A& Hotslof dka *—e g;: :ag:
. X . vv 3. a
Baska el ghA gk ol ¥t Ao $4)-2 E ST
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Staphylococcus aureus 2] H&}

St. aureus = Aw ol Aol F& Ad59) shtolo]
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6ol A Ltebd ulel o] 2k xe)E Aol Mol 9%t
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Fig. 6. Numbers of innoculated Staphylococcus aureus
during ripening and drying.
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