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ABSTRACT

This study was performed to investigate if high molecular weight(~200 kDa) of chitosan can be a
potential possibility to replace with the sodium nitrite in low-fat sausages. pH, proximate analysis, Hunter
color values, vacuum purge, expressible moisture(EM, %), texture profile analysis(TPA), shelf-life effect
were measured. No differences in physico-chemical properties were observed between controls and chitosan
treatments(p>0.05). Since Hunter-a-values(redness) were reduced with the addition of chitosan as compared
to the sausages containing sodium nitrite and sodium lactate, it could not be replaced by chitosan
completely. However, total plate counts(TPC), thiobarbituric acid reactive substance(TBARS), volatile basis
nitrogen(VBN) did not differ between chitosan treatments and controls. These results indicated that the
addition of chitosan into meat products would be replaced with sodium nitrite partially, but it may not be
completely replaced due to the reduced Hunter-a-values. Further research will be continuously performed to
screen the natural ingredients which might have a cured pigment in meat products.
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Table 1. The composition of low-fat sausages

Items Amount(%) Amount(g)
Pork, lean(95/5) 55.0 1100
Water 3.0 5500

Salt 15 30
Sugar 2.0 40
Non-fat dry milk 1.0 20
Hydrolyed milk protein 1.0 20
Sodium tripolyphosphate 0.4 8
Beef stock 0.5 10
Spice 1.0 20
*Fat replacement 25 250
Sodium erythorbate 0.033 0.66
Treatments Contents Amount
CTL 1 NaNO, 156 ppm

CTL 2 NaNO; + sodium lactate (SL, 60%) 156 ppm + 66 ml
CTL 3 NaNO; + SL +10% lactic acid(LA) 156 ppm + 66 ml + 34 ml
TRT 1 SL +10% LA + Chitosan 0.1% 66 m +32ml+2g
TRT 2 SL +10% LA + Chitosan 0.2% 66 ml +30ml +4g
TRT 3 SL +10% LA + Chitosan 0.3% 66 ml +28 ml +6 g

* Fat replacement = konjac flour, carrageenan, soy protein (1:1:3) combination.
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Table 2. Mean pH and chemical composition of low-fat sausages as affected by the replacement

of sodium nitrite with chitosan

Controls* Treatments*
Parameters
1 2 3 1 2 3
pH 6.07% 6.18" 5.85° 5.99" 6.04" 6.06"
Moisture 784 77.4% 777 76.6° 77.7° 77.3"
Fat 1.4 15 1.3 15 16° 15
Protein 15.6° 15.2° 15.2° 15.4° 15.6° 155°

*¢ Means with same row with same superscripts are not different(p>0.05).

* Control 1, 2, 3, Treatment, 1, 2 3 : Same as Table 1.

— 566 —



Chin et al. ; Low-fat Sausages with Chitosan as a Replacer of Sodium Nitrite

(2) Mel7g MF 7|12t & ]elsE, I3
E(‘)t al 4\_'='§|-A-IE_9| I:l|_=|§_}
Table 3904 Hi=ule} o] f +
e 2R ER 7|EA] A7t ©E F
frefabs YERA 283kt (p>0.05). H
AFel pHeF BAEHAl FEo] do
AuH o2 AF] T TP pHE
A7) =9
fr ke s ZFAaAIInh oleldk A
2 U] B2 fEge] A%oRiy By

2 Hago] grobti(Lint Chao,
2001). A& o] @ES PAss obAtE

pH 5.0~5.4¢] ®9j= o] pH
of 7S Hygo] gopxint FREAHRE
o AeiME 7IEA 01%E A7k AT
(TRT 1)9} opaskd s AL ERS 7 o
ETCTL 2)7F opFAkednt H7Feh oiz=(CTL
1) Bop WA YERE S K (p<0.05) 1 ZFo]= ]
n)3kdar, hETH(CTL 3)9F A2 7+(TRT 1, 2,

O,
3
At
o
o

RN

2
o o

(o,
o M
Jo
ey
=
w
O
ofj
N
ol
ol
il
d

IR /A U = ¥

5 HlWA] Z|EAE M7t og &x
Aoz RS THp>0.05). ol#3 Az}
2ol A7be SRR GEgS 1A
thar B3k Lind} Chao(2001)2] A¥}ebe
Bis=p

>ore e
12 §& 4 =0
ol bl

OREEE
Table 4= A% 2ge] Aytz oHoA o

2 el Ly FAES el bgte

ALE Y= agkd AE5E o= ®eyg
& o) 3] Aolsk ne) AER SRS
7hgk Aol AAL=7E ektH(p<0.05). o]
g A= 784 7IEA SElaME vk
5 2A4e AFF Jo %
(2001a)2] Aol AA|SISITE Jo 5 (2001a)<>
5 kDa®] A2t 84 7IEqL SYaME &
ARl AR om, FEAL Selamish 24
Z]o] HI=2HCTL =69.9, chitosan oligomer = 70.9)

vy = (e}
=4 BAd&

Table 3. Mean expressible moisture(EM, %), vacuum purge(VP, %), water activity values(Aw)
of low-fat sausages as affected by the replacement of sodium nitrite with chitosan

Controls* Treatments*
Parameters
1 2 3 1 2 3
Expressible moisture(%) 31.1° 30.7 32.7° 33.4° 32.1° 3.7
Vacuum purge(%) 1.72° 1.44* 1.40° 177 1.72¢ 1.39°
Water activity 0.943° 0.939" 0.940® 0.938" 0.940°  0.941%

** Means with same row with same superscripts are not different(p<0.05).
*Control 1, 2, 3, Treatments, 1, 2, 3 : Same as Table 1.

Table 4. Hunter color values of low-fat sausages as affected by the replacement of sodium

nitrite with chitosan

Controls* Treatments*
Parameters
1 2 3 1 2 3
Core L 66.6 64.8° 66.8™ 69.4° 69.1° 68.5%
a 11.3 11.8° 11.8° 4.94° 5.33° 5.22°
b 9.74° 10.1° 9.85° 15.6° 13.4° 15.6°
Surface L 66.0° 63.5° 66.3° 63.4° 68.8° 68.0°
a 12.0° 12.4° 12.5° 6.11° 5.48" 5.02°
b 10.5° 10.3° 10.5° 20.9° 16.4° 16.4°

*¢ Means with same row with same superscripts are not different(p<0.05).

* Control 1, 2, 3, Treatment 1, 2, 3 : Same as Table 1.
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Table 5. Texture profile analysis values of low-fat sausages as affected by the replacement

of sodium nitrite with chitosan

Controls* Treatments*

Parameters

1 2 3 1 2 3
Fracturability (g) 1,488° 1,836° 1,483° 1,180° 1,320° 1,748°
Hardness (g) 1,842° 2,048 2,341% 1,888° 2,608 2,531%
Cohesiveness (ratio) 0.20° 0.21™ 0.20° 0.25% 0.24° 0.23*
Gumminess 400° 454? 488° 693° 615° 568"
Chewiness 254° 292° 201° 426° 387" 349°

#¢ Means with same row with same superscripts are not different(p<0.05).

*Control 1, 2, 3, Treatment 1, 2, 3 : Same as Table 1 .
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Table 6. Mean Microbial changes, TBA and VBN values of low-fat sausages as affected by
the replacement of sodium nitrite with chitosan

p fers Controls** Treatments**
arameters

1 2 3 1 2 3
TPC 12x10%  82x10%°  42x10% 48x10*® 15x10™ 88x10%®
TSA 55x10%  31x10® 84x10% 24x10%  1.1x10® 88x10®
TBA 0.123° 0.113 0.112° 0.106% 0.108 0.106%
VBN 2.84% 2.70° 2.75° 3.33° 3.20% 3.12%

* Means with same row with same superscripts are not different(p<0.05).

* Parameters: TPC = Total plate counts(cfu/g); TSA = Tryptic soy agar(cfu/g); TBA = Thiobarbituric acid(mg
malonaldehyde/100 g sample); VBN = Volatile basic nitrogen.

** Control 1, 2, 3, Treatment 1, 2, 3 : Same as Table 1.
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and textural properties of low-fat

sausages as affected by storage times(weeks)

Storage times (weeks)

Parameters
1 2 3 4 6 8

pH 6.11° 6.11° 6.11° 6.03" 5.84" 6.06"
Moisture (%) 78.2° — - — - 76.8°
Fat (%) 15 - — - — 1.4°
Protein (%) 15.9° — — — — 14.9°
Expressible moisture(%)  33.3° 31.2° 31.4° 30.2° 32.6° 32.9°
Vacuum purge(%) 1.48* 1.37° 1.22° 1.71° 2.07°
Water activity 0.943 0.939" 0.941° 0.938" 0.938" 0.938"
Core L 69.2° 67.6" 67.6% 66.9° 67.0° 67.0°

a 8.53° 8.33" 8.05° 8.09" 8.73° 8.73"

b 10.9° 11.8° 12.8° 13.3% 13.7° 13.7°
Surface L 66.3° 67.6° 62.1° 67.2° 66.5° 66.3°

a 8.03" 9.12% 9.71° 8.58™ 8.99% 9.08®

b 11.2° 12.9% 18.1° 14.1% 14.2* 14.3"
Total bacteria (cfu/g) 48x10" 81x10® 35x10®  19x10® 15x10®  12x10™
Listeria (cfu/g) 35x10* 19x10® 31x10®  48x10® 26x10® 18x10%
Thiobarbituric acid 0.102° 0.110° 0.110° 0.114° 0.111° 0.120°
Volatile basic nitrogen 2.68" 2.83° 3.14° 3.73° 2.74° 2,83
Fracturability (g) 1,125 - — 1,276° — 2,168
Hardness (g) 2,102 — — 2,278 — 2,459%
Cohesiveness (ratio) 0.19 — — 0.22° — 0.26°
Gumminess 453 — — 530° — 633°
Chewiness 239% — - 300° - 462°

¥¢ Means with same row with same superscripts are not different(p<0.05).
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