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Abstract: Solid State Fermented Apple Pomace (AP-SSF) enriched with non-nitrogen protein has been studied
as alternative mgredient for feeding dairy cattle. The aim of the present study was to evaluate, the effects of
AP-SSF dairy cattle supplementation on yield, sensorial properties and foodborne pathogens on Chihuahua
cheese. About 2 groups (treatment and control) of 10 cows were used on a Latin square design (2x2). Treatment
animals were AP-SSF supplemented (5% as fed basis) in 2 periods of 20 days rotating with the control group
(conventional diet). About 6 samples of milk within each period were used to elaborated Chihuahua cheese.
Foodborne pathogens and sensorial properties were analyzed after 8 and 10 days of cheese elaboration,
respectively. No effects observed (p>0.05) on microbiclogical cultures of Salmownella sp.,
Streptococcus sp., Staphylococcus sp. and total coliforms after 8 days of cheese elaboration. Sensorial

were
properties were affected (p<0.05) by AP-SSF supplementation, improving preferred sample, appearance, flavor
and texture also, it was better overall qualified. Results suggest that AP-SSF improve sensorial properties of

Chihuahua cheese. Moreover, yield and foodbormne load was within international dairy federation standards.
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INTRODUCTION

Cheese origin 1s controversial, it 1s estimated that the
elaborated at 3000 AC vears.
Nevertheless, moquity of both milk and cheese was
address until the 50 BC vyears. Since then cheese
producers have been working on mcrease yield and
sensorial properties of cheese and decrease risk of
foodborne  pathogens. The most important are
Salmonella sp., Staphylococcus sp., Streptococcus sp.
and total coliforms which are within the 28 principal
foodborme infections and those are transmattable by milk
and milk products (Tauxe, 2002). In industrialized
countries, nevertheless technologic levels and food
safety programs, Salmonella has been recognized one of
the main lethal foodbome pathogen (Altekruse et al.,
1997). With the objective of increase cheese safety
researchers have been proposed the use of preservatives
and bacteriostats on cheese elaboration. However, those
strategies are expensive and may produce secondary
effects like antibiotic resistance and in extreme cases,

first cheese was

human hypersensibility (Jones and Seymour, 1988). At the
20 century, research of antioxidant substances increased
within this group, it 18 recognized the poliphenols which
have been shown antimicrobial and anti-inflamatory
properties (Silveira-Rodriguez et al., 2003). Poliphenols
have been found in different products including apples
in which its concentrations vary from 7-24 mg g~ (Lu and
Foo, 1997). Increase on cheese yield has been addressed
by increasing milk protein through animal feeding
strategies.

As well, fat milk has been used for improvement
on cheese texture and flavor (Bauman et al., 2006,
Tenkins and McGuire, 2006). Apple pomace has been
reported to increased fat and protein milk concentrations
on dairy cattle (Anrique and Dossow, 2003). Apple
pomace has been used for feeding dawry cattle. However,
the low protein content of this by-product limits its use.
Tt has been proposed that the inclusion of Non-protein
Nitrogen (NPN) to solid state fermented apple pomace
increased crude protemn from 4-24% (Hernandez et af.,
2007). Moreover, this fermentation process maintains

Corresponding Author: Carlos Rodriguez-Muela, Faculty of Animal Science, Autonomous University of Chihuahua,

Chihuahua, Mexico



J. Anim. Vet. Adv., 10 (7): 818-820, 2011

poliphenol levels around &.442.1 mg g (DM basis)
(Rodriguez-Ramirez, 2009). The aim of this study was
to evaluate sensorial properties, foodborne pathogens
and yield of Chihuahua cheese produced with milk from
dairy cattle supplemented with AP-SSF.

MATERIALS AND METHODS

The study was conducted in the branch El-Pinar
located in Zacatecas, Mexico at 22'44° North latitude and
102'22° West longitude. About 20 lactating dawry cows
were selected (2-4 lactations) and randomized assigned to
2 treatment groups (10 animals each group) ona 2x2 Latin
square design (2 treatment and 2 periods). Control diet
was based on corn silage (43%), protein concentrate
(24%), corn gram (14%), alfalfa hay (10%), corn hay (4%),
oats hay (4%) and mineral/vitamin supplement (1%)
with a nutrient profile of 18.2% CP, 15.01% CTF, 34.70%
NDF, 19.8% ADF, 1.24% Ca and 0.55% of P, treatment diet
was the same than control group only adding 5% (AFB)
of AP-SSF. Apple pomace-SSF was elaborated by adding
ammonium sulfate (0.5%), urea (1.5%) and commercial
mineral supplement to (0.5%) to apple pomace and
fermented m solid state by 14 days before bemng used as
feed supplement (Becerra, 2006). Adaptation period to diet
was 10 days long after that first trial period of 20 days
begun and 6 milk samples (0, 4, 9, 13, 16, 20 days) per
treatment were taken to elaborate Chihuahua cheese and
calculate yield.

Samples taken from each cheese within treatments
were used to determined foodborne pathogens (standard
plate count) at 8 days after cheese elaboration, bacteria
mcludes  Salmonella  sp.,  Staphylococcus  sp.,
Streptococcus sp. and total coliforms (IDF, 1991).
Appearance, flavor and texture were used to measure
sensorial properties also preferred sample and overall
qualification were determined at 10 days after Chuhuahua
cheese elaboration. Sensorial properties were evaluated
by a survey to 100 people per cheese sample, summarizing
600 surveys per period using the discriminate couple
technicue (Chamorro and Tosada, 2002). At the end of the
1st trial period, diets and group of animals were
exchanges, meaning that control group of animals were
now supplemented with AP-SSF and viseversa with the
same adaptation and sample time procedure. Statistical
analysis for varables, cheese yield and foodbome
pathogens load of Salmonella sp., Staphylococcus sp.,
Streptococcus sp. and total coliforms were calculated
using an ANOVA with mam effects of treatment and
period of time. For sensorial results analysis, it was used
the Student t test. All statistical analysis was completed
using the SAS (2002) software.

RESULTS AND DISCUSSION

No effects (p=0.05) on yield of Chihuahua cheese
were observed with the addition of AP-SSF (Fig. 1).
Moreover, yield was within international parameters
obtaining 1 kg of cheese per ~10 L. of milk (Banls, 1990;
Villegas, 2004). The addition of AP-SSF was not enough
to increase milk protein levels, those levels have been
reported to increase cheese yield (Bauman et al., 2006;
Gutierrez-Pina, 2007). Feed antioxidants are excreted
within milk and significantly mamtamed in cheese
(Pizzoferrato et al., 2007). In the present study, it was
hypothesized that polyphenol level of Chilmahua cheese
decrease bacteriological count of foodborne pathogens.
Results shown that microbial load of Salmonella sp,
Staphylococcus sp., Streptococcus sp. and total coliforms
were unaffected (p>0.05) by AP-SSF (Table 1), only
numerical differences were observed on the study
decreasing bacterial load with the AP-SSF treatment.
Moreover, foodborme pathogen ranges for both
treatments were within recommendation levels of the (TDF)
International Dairy Federation (IS0, 2004) (Table 1). Apple
pomace-3S5F improved (p<0.05) sensorial properties of
Chihuahua cheese (Table 2). Nevertheless, no effects
were observed with AP-SSF on percentage of fat milk. The
AP-SSF enhanced appearance, flavor and texture also
cheese was more selected and better overall qualified
than the control group cheese. Improvement of
sensorial properties can be associated with fat milk
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Fig. 1: Effects of apple pomace-SSF on yield (50 L™ of
milk) of Chihuahua cheese

Table 1: Effects of apple pomace-SSF on foodbome pathogens load
(LSM&ESE) of Chihuahua cheese

Items (CFU g1 Apple pomace-SSF Control
Salmonella sp. 17+£0.3 19+0.6
Total coliforms 31+0.4 32407
Staphylococcus sp. 30+0.5 35+0.6
Sireptococcus sp. 17£0.1 24+0.8

No effects for any variable was observed (p=0.05)
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Table 2: Effects of apple pomace-SSF on sensorial properties of Chihuahua

cheese
Itemns Apple pomace-SSF Control
Preferred sample (%) 62.3 37.70°
Preferred appearance (%) 8.7 41.30°
Preferred flavor (%) 6.8 37.20°
Preferred texture (%6) 56,7 43.30°
Overall qualification 1-10 8.1¢ 7.38

®Columns with unlike superscripts differs (p<0.05)

because fat is responsible for different physic properties,
production characteristics and organoleptic qualities
(Bauman et al., 2006). It has been reported that sensorial
properties of cheese can be modified due to fatty acid
content of fat milk (Lock and Bauman, 2004). Moreover,
aldehydes and ketones derived from free fatty acid
metabolism  are responsible for flavor and aroma cheese
and an increment on free fatty acids from triglycerides
modified organoleptic properties (Lucey et al., 2003)
which could explain in part results of the study (Table 2).

CONCLUSION

Results suggest that AP-SSF improved sensorial
properties of Chihuahua cheese. More research has to be
done to assess the effect of AP-SSF on milk fatty acids.

REFERENCES

Altekruse, SF., M.L. Cohen and D.L. Swerdlow, 1997.
Emerging foodbome diseases. Emerg. Infect. Dis,
3: 285-293.

Anrique, G.R. and C. Dossow, 2003. Effects of apple pulp
silage inclusion. Arch. Med. Vet., 35: 13-22.

Banks, J., 1990. The quality of milk in relation to cheese
manufacture. Int. J. Dairy Technol., 43: 35-39.

Bauman, D.E., LH. Mather, R.J. Wall and A L. Lock, 2006.
Mayor advances associated with the biosynthesis of
milk. J. Dairy Sci., 89: 1235-1243.

Becerra, B.A., 2006. Apple byproduct feed ammal
utilization using microbial proten production from
solid state fermentation Ph.D. Thesis, Faculty of
Ammal Science, Autonomous University of
Chihuahua, Chihuahua, Mex.

Chamorro, M.C. and MM. Losada, 2002. Sensorial
Analysis of Cheese. 1st Edn., Mundi Presa, Spain.

Gutierrez-Pina, F.T., 2007. Effects of Manzarina on yield
and physico chemical milk components. Master
Thesis, Faculty of Animal Science. Autonomous
University of Cluhuahua, Chihuahua, Mex.

820

Hernandez, G.C., H.E. Rodriguez-Ramirez, C. Rodriguez-
Muela, A. Flores-Marmelarena and C. Arzola-
Alvarez, 2007. Temperature, dry matter, pH, yeast
count and protem behavior on the solid state
fermentation of Apple pomace. Joint Annual Metting,
San Antomo, Tx. USA., pp: 285.

IDF, 1991. Standard 100: Milk and Milk Products-

Enumeration of Microorganisms. International Dairy

Federation, Brussels, Belgium.

2004.  Milk-quantitative  determmation  of
bacteriological quality-guidance for establishing and
verifying a conversion relationship between routine
method results and anchor method results.
International Organization for Standardization 21187:
2004 (IDF 196: 2004). http://www.iso.org/iso/
catalogue detail htm ?csnumber=34434.

Jenkins, T.C. and M.A. McGuire, 2006. Mayor advances
in nutrition: Impact on milk composition. I. Dairy Sci.,
89: 1302-1310.

Tones, G M. and E.H. Seymour, 1988. Cowside antibiotic
residue testing. J. Dairy Sci., 71: 1691-1699.

Lock, AL. and D.E. Bauman, 2004. Modifying milk fat
composition of dawry cows to enhance fatty acids
beneficial to human health. Lipids, 39: 1197-1206.

Lu, Y.andI..Y. Foo, 1997. Identification and quantification
of major polyphenols in apple pomace. Food Chem.,
59: 187-194.

Lucey, I.A., MLE. Johnson and D.S. Horne, 2003. Invited
review: Perspectives on the basis of the rheology
and texture properties of cheese. J. Dawy Sci,
86: 2725-2743,

Pizzoferrato, L.., P. Manzi, 8. Marconi, V. Fedele, S. Claps
and R. Rubino, 2007. Degree of antioxidant
protection: A parameter to trace the origin and
quality of goat’s milk and cheese. J. Dairy Sci.,
90: 4569-4574.

Rodriguez-Ramirez, H.E., 2009. Production and evaluation
of fermenters from apple pomace and baggase and its
effects on ruminal development and blood
parameters. Ph. D. Thesis, Faculty of Animal Science,
Autonomous University of Chihuahua, Chihuahua,
Mexico.

SAS, 2002. Sas/Stat User's Guide. SAS Institute Inc., Cary,
NC., USA.

Silveira-Rodriguez, M.B., S. Monereo-Megias and
B. Molina-Baena, 2003. Functional food and optinum
nutrition. Revista Salud Publica (online), 77: 317-331.

Tauxe, R.V., 2002. Emerging foodborne pathogens. Int. J.
Food Microbiol., 78: 31-41.

Villegas, de G.A., 2004. Cheese Technology. 1st Edn.,
Trillas, Mexico.

ISO

]



