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Product Quality of Low-fat/salt Sausages Containing Lactoferrin
and Antimicrobial Activity Against Escherichia coli O157:H7

H. C. Lee and K. B. Chin

Department of Animal Science and Institute of Agricultural Science and Technology,
Chonnam National University, Gwangju, 500-757 Korea

ABSTRACT

This study was performed to determine potential antimicrobial activity of lactoferrin, which incorporated
into the low-fat/salt sausages during storage either at 30 or 4%. First, the model study on the
antimicrobial activity of lactoferrin was performed. Based on the model study, more than 0.25% of
lactoferrin was required to have a distinctive antimicrobial activity for the growth of E. coli O157:H7 in
the broth. However, extended shelf-life was not shown in the low-fat/salt sausages manufactured with
lactoferrin during refrigerated storage. In addition, no synergistic effects of lactoferrin with sodium lactate
were observed in the sausages. These results indicated that the addition of lactoferrin into the low-fat
sausages did not have antimicrobial activity of E. coli O157:H7, due to the denaturation of lactoferrin or
the complexity of the sausage, even though it had a distinctive antimicrobial effect in the model study.
(Key words : Lactoferrin, Antimicrobial activity, Low-fat/salt sausages, E. coli O157:H7, Sodium lactate)
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Table 1. The formulation of low-fat sausages with lactoferrin (experiment 2-1)

Level of LN(%)

Ingredients CTL
0.05 0.1 0.2

Pork lean 55 55 55 55
Ice Water 34 34 34 34
Non-meat ingredients 10 10 10 10
Whey Protein (WP, %) 1.0 1.0 1.0 1.0
Lactoferrin (LN, %) 0.0 0.05 0.10 0.20
Total (%) 100 100.05 100.1 100.2
*Treatments : CTL, low-fat sausage without lactoferrin(LN); LN 0.05%, LN 0.1%, LN 0.2%.
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Table 2. The formulation of low-fat sausages with lactoferrin and sodium lactate (experiment

2-2)
CTL TRT (Sodium Lactate 2.0%)

Ingredients

RFC LFC LSO LS1 LS2 LS3
Pork lean/fat 55/20 55 55 55 55 55
Ice water 18.1 35.6 35.6 35.6 35.6 35.6
Non-meat ingredients 6.9 9.4 9.4 9.4 9.4 9.4
Lactoferrin (LN, %) 0 0 0 0.3 0.6 0.9
Sodium Lactate (SL, %) 0 0 2 2 2 2
Total (%) 100 100 102 102.3 102.6 102.9

*Treatments: RFC, regular-fat control(fat, 20%; salt,

lactate(SL) 2.0% only; LS1= SL 2.0%-+lactoferrin(LN) 0.3%;

0.9%.
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1.0%); LFC, low-fat control(salt,
LS2= SL 2.0%+LN 0.6%;

1.0%); LSO= sodium
LS3= SL 2.0%+LN

Table 3. Non-meat ingredients incorporated
into low-fat/salt sausages

Non-meat ingredients Amount(%)
Fat replacers 0-25
(konjac flour:carrageenan : (L1:3)

soy protein isolate)
Salt 1
Sugar 1
Corn syrup 1
Sodium  tripolyphosphate 0.3
Non-fat dry milk 1
Maltodextrin 1
Hydrolyzed milk protein 05
Spices #5 1
Sodium erythorbate 0.05
Cure blend(NaNO,) 0.25(150ppm)
2014k 53k 23k AEA A EE A
A, FFA, FrAE EFACE B Aol
gud WSS AI3xd F FHEela,
28 17 F3Ee FA7)(Nu-Vu, ES-13,
Food System, Menominee, MI, USA)ollx &4
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—%—LF0.20% —¥—LF0.25%

Fig. 1. Growth of E. coli O157:H7 in lactoferrin-
supplemented nutrient medium(experi-
ment 1-1).
< : Lactoferrin 0% (LF, CTL),
m . LF0.1%, a : LFO0.15%,
x : LF0.2%, *: LF0.25%
Bar : Standard deviation(SD)
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Fig. 2. Growth of E. coli O157:H7 in lactoferrin-
supplemented nutrient medium (experi-

ment 1-2).

¢ . Lactoferrin 0% (LF, CTL),

m . LF0.25%, a :

x . LF1%, Bar:

LF0.5%,
Standard deviation(SD)
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Table 4. Product quality of low-fat/salt sausages with lactoferrin (experiment 2-1)

LFC LN1 LN2 LN3
pH 5.96 5.94 5.92 5.92
Moisture (%) 77.3 77.0 76.7 76.8
Fat (%) 1.40 1.66 1.50 1.46
Protein (%) 15.9 154 15.9 154
Hunter L 62.7 62.7 63.0 62.9
a 19.2 20.4 19.0 21.8
b 4.60 4.75 5.25 3.35
Expressible moisture (%) 24.5 26.7 26.2 24.1
Cooking loss (%) 8.90 9.40 10.4 11.0
Hardness (g) 4,642 4591 4,080 4,962
Springiness (cm) 0.28 0.28 0.29 0.31
Cohesiveness 0.21 0.24 0.23 0.27
Fracturability (g) 3,291 3,299 3,414 3,246
Gumminess 798 956 911 880
Chewiness 194 254 264 244
*Treatments : CTL, low-fat sausage without lactoferrin(LN); LN 0.05%, LN 0.1%, LN 0.2%.

— 580 —



Lee and Chin ;

NAe FASHE A9 Wrkd AsEA pH

2SR A, v fE)e 47 5.92-

5.94, 76.7—77.3, 1.40—1.66, 154—159=% L}E}

S, FANA BE, AdE, gane 7tz
%

o

(¢} 1
62.7—63.0, 19.0—21.8, 3.35-525% A
th 71 HAAPEIAA S frElaite] 241
26.7, 7F97eEe 890—11.0 M= YEhgth
S, A AT AR BEA, S84,
FA74, 14 2 A4S 247t 4,080—4,962 g,
0.28—0.31cm, 0.21—0.27, 3,291—3,414 ¢, 798—
956, 194—264% H7}E|Qlon, RE An= 2
Ed" H7kko] 0, 0.05 0.1, 0.2%°] W& £
o)A Q1 zpolE HolA| FSTHp>0.05). °]+= =
B A7 AAAG AAA S FH
= Oﬂzﬂ:Q. zx] ok 7-]0; J;]_o]q_

(2) HEHZ H=HIF MR AAX S
MNEY

E. coli O157:H7S 10* °cellsly 502 4
AlA]ol] HFste] 30C AFAES Fagk A
FJEAYS H7keE AE550.1, 0.15, 0.2%)°]
gt a7} ﬁl-O]Qz] kol A A HF AA|X| o] A
7he A -2 E. coli 0157 H7oﬂ EH;} Pt
a7t UrEMXl 2k tH(Fig. 3). & Al
FEfoll A ERIsH Pt sE o] Ao 4§
als W mart b @2 e,
SEHe It r]so] del o5 Ad=E
T UAeS AR B e e &
F2AF WollAe] FEA-S atad= v v
HEHAl | ZleR Kol o]e} eddte] Naidu
(2002)= w2l AAlE HESRO] A W
3} Aol 93 WA W gwA s S
wzrsttkal B askqith pH, Zgolu ik
g A o9 3} Bl At KE citrate/
bicarbonate ¥]&3} PHF o]2wsle} e F
Asr HAEAA FAFS dAEA i
A 4 duaL Assksith g, Abe 5(1991)

2 FgEd|do] H7lEE pH o] R
FdAo] JFS FE= 9ojgta Huglo
1, o= dof| ogk Wi JE7} pH Z7e w
2t th=m, pH7E 40004 503 o] vk AF
Az = 80T E 587 7HE A E 3 5o

Antimicrobial Activity of Lactoferrin in Low-fat/salt Sausages

gEH-] Hol A
100Col A 587 7193 =

pud

el e gl
| =

85%2] Hol

Ag5Ee FARAGT nasgrh Aol
120CE 742183 Fo i 40 o]dle] pH %
AAAE aAs e Edus 9
ol N BAIAG. olel@ Auke

2AH e} pHZE 6.0 W9l sgetee H7kE
Aol Aol o el Askd = 3l
& AAbskalth aEnR S Jﬂ%lg Azl
AH F7Re] Heke o o
a7] fjste] Aol gl A5Y
dE PAES AFEATEE B

o7 AbE,

gj_

O~ o
g F &5 A

log cfu/g

0 6hr 12hr 1 2 3 5 7

Storage time(day)
—e—LNO% —HF—LNO0.05%
—A—LNO0.1% —0—LN0.2%

Fig. 3. Microbial changes of E. coli O157:H7
(log cfu/g) in low-fat/salt sausages as
affected by levels of lactoferrin in-
oculated at 30C.
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Table 5. Product quality of low-fat/salt sausages with lactoferrin and sodium lactate
(experiment 2-2)
RFC LFC SLC LS1 LS2 LS3

pH 5.92 5.70 5.85 5.83 5.90 5.85
Moisture (%) 59.8" 76.7° 75.8° 75.0° 75.6° 74.8°
Fat (%) 20.5° 1.42° 1.66° 1.71° 1.27° 1.46°
Protein (%) 14.7 141 13.7 135 134 141
Hunter L 72.3° 67.2° 67.0° 66.7° 67.4° 67.6°

a 10.7 10.0 10.5 10.3 9.80 10.1

b 7.60 6.90 7.50 7.70 7.40 7.50
Expressible moisture (%) 16.0° 35.3° 33.2° 32.2° 27.2° 30.3°
Cooking loss (%) 6.10 8.50 6.70 6.90 5.80 6.10
Hardness (g) 5,273 4,315 4,373 4,365 5,828 5,155
Springiness (cm) 0.32 0.25 0.29 0.27 0.30 0.31
Cohesiveness 0.25 0.21 0.24 0.25 0.24 0.26
Fracturability (g) 3,122 3,241 2,974 2,975 3,967 3,449
Gumminess 1,357 897 1,057 1,068 1,442 1,271
Chewiness 494 215 324 286 481 479

*Treatments: RFC, regular-fat control(fat 20%, salt 1.0%); LFC, low-fat control(salt 1.0%); LSO= sodium lactate(SL)
2.0% only; LS1= SL 2.0% + lactoferrin(LN) 0.3%; LS2= SL 2.0%+LN 0.6%; LS3= SL 2.0%+LN 0.9%.
** Means having same superscript within same column are not different(p>0.05).

Aol7k Qoo 7319 AT

T B AR AAWAR 2AA A

A Ay

G5 frolHel Zold wATHp<008). ol
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Lo} A= Ao e Foxbrt fldle
W(p>0.05), We F3td ohek AR A
A AAA W AT Fo ARl Aol Ko
o =4 UElgthp<0.05). ol#3t Ay} w3
e oo = AT VIR1g A
o= ®HRlth 9, 7l AAMAH A=
gZlEe] 16.0—35.3%, I 72 5.80—8.50%

HAAZE GRIESTE 7S A ATl A
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Hae SAZAANANE AAWAA SAA 7
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88 HTHp<0.05). ©]& Choigt Chin(2002)
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of ENE F3td vt Byl {94
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AT 1.0% A9s M7k 21t 2e Choi oF
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