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Extending the Shelf Life of Camel Milk  
This article is based on a study carried out to increase the efficiency of the keeping quality of 
raw milk by the activation of the lactoperoxidase enzymes system (LPS), which was recom-
mended by FAO. Fresh raw milk samples from both bovine and dromedary milk were obtained 
from the University of Khartoum farm during May 2010. The activation was done two hours 
later after the morning milking and the milk samples were divided into LPS-activated and con-
trol samples. The preservation of the samples was then carried out at room temperature (37° C) 
and refrigeration conditions (8° C). All samples were subjected to some quality tests (standard 
plate count, acidity and clot–on-boiling test) during the storage period. 

The LPS-treated milk samples from camels showed better keeping quality and longer shelf 
life than cow’s milk both at room temperature (10 vs. 3 days) and refrigerator temperature (14 
vs. 9 days), compared to non-treated milk samples stored at room temperature (3 days and 6 
hours) and refrigerator temperature (10 and 3 days), respectively. 

The data obtained are compare favorably with the control samples stored in refrigeration 
conditions. This supported the previous recommendation that LPS is an efficient method for 
preservation and prolonging the shelf life of raw milk in tropical environments that lack refrig-
eration facilities. Because camel milk showed superior quality compared to cow’s milk, camel 
communities’ herders in arid and semi zones should be involved in the field application of LPS 
in order to encourage them to collect and utilize their valuable camel milk. It is also recom-
mended that the governmental and private institutes should establish the collection centers 
equipped with technical facilities to enhance the processing and trading of the non-utilized milk 
from camels and other species in Sudan. 

INTRODUCTION: THE VALUE AND SUPREMACY OF CAMEL MILK  

More than 60% of the dromedary population is concentrated in the four northeast African coun-
tries of Somalia, Sudan, Kenya and Ethiopia. Somalia with over six million head has the largest 
herd in the world, followed by Sudan with more than four million (Farah et al. 2007). Drome-
daries are natural browsers and thrive and produce milk on rough, sparse pasture, where other 
domesticated animals would virtually starve (Elamin 1984). This makes the lactating she-camel 
a very valuable animal for the nutrition of the camel herder’s family in this harsh environment. 
Camels, besides many other functions in nomadic life, are reliable milk producers with a long 
lactation period, and they maintain milk production throughout the long dry spell when milk 
from other livestock is scarce (Bekele et al. 2002).  

Farah (1996) reported that camel milk is a very important human nutrient in several zones of 
tropical and subtropical regions, where it represents the only protein source. Camel’s milk is 
used in some parts of the world as a cure for certain diseases and is a rich source of proteins 
with potential antimicrobial and protective activities; these proteins are not found in cow’s milk 
or only in minor quantities (Wernery 2003). Proteins and peptides such as lactoperoxidase, lac-
toferrin, bacteriocins, lysosome and xanthine oxidase occur naturally in milk and have antimi-
crobial properties (Yuan 2001).  

Hussain/Islam (1990) stated that the majority of the dairy farmers in many countries cannot 
install cold rooms or buy refrigerators. Similarly, heated milk is not generally accepted by the 
public. An alternative method is to preserve milk with chemical preservatives. However, the 
FAO/WHO strongly discourage this except by the use of hydrogen peroxide (H2O2) at native 
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LPS (Ozer et al. 2003). If H2O2 is added to the milk samples, heat treatment should be applied 
before use in order to ensure the complete destruction of the residual H2O2 (to water and oxy-
gen) before consumption. On the other hand, Hannuksela et al. (1994) mentioned that the lac-
toperoxidase is a natural bacterial defense system through the oxidation of thiocynate ions 
(SCN-) by hydrogen peroxide. These are both present in biological fluids and together with 
lactoperoxidase are termed the lactoproxidase enzyme system (LPS). This is based on the acti-
vation of the lactoproxidase, thiocyanate and hydrogen peroxide system (naturally present in 
milk in varying concentrations) to inactivate several vital metabolic bacterial enzymes, conse-
quently blocking their metabolism and ability to multiply (Gaya et al. 1991).  

Compared to cooling in small-scale dairy enterprises, coupled with good hygiene and sanita-
tions the lactoproxidase system is a reliable and economical method of preserving raw milk 
(FAO/WHO, 2005). This natural antimicrobial system present in milk has been used to preserve 
raw milk quality in areas where for technical and/or economic reasons it is not possible to use 
mechanical refrigeration (Seifu et al. 2005). Its application at collection centers is aimed at rais-
ing regional awareness of a safe, cheap and effective alternative milk-preservation method (Co-
dex Alimentarius Commission 2004).  

The raw milk sold to consumers in Sudan is never subject to the real quality-control measures 
needed for good quality food (Mohamed/El Zubeir 2007). The country’s dairy industry is weak 
and at an early stage of development, since the marketing of raw milk and dairy products made 
from raw milk are common features of dairy marketing in Sudan (Elmagli/El Zubeir 2006b). 
However, currently some new private dairy factories have begun processing dairy products, but 
they have faced many problems, of which the quality control measures constitute an important 
concern (Abd Elrahman et al. 2009). Moreover, the lack of a stable electricity supply is one of 
the main constraints facing dairy-product marketing. Most use raw milk supplied without cool-
ing, as the milk-marketing system is weak and at a transitional stage (Elmagli/El Zubeir 2006a). 
These situations necessitate the introduction of safe methods of preservation suited to local con-
ditions. The recent awareness of the medicinal value of camel milk is leading to more commer-
cially oriented attitudes by the abbala (camel herders) in Sudan, towards selling camel milk, 
which was previously given free of charge or as a gift (Sheiup/El Zubeir 2008). Camels represent 
the backbone in the economic life of the abbala, either by selling male camels in local markets or 
for export (Musa et al. 2006). Some camel herders have started to sell their raw milk in urban and 
suburban areas (Sheiup/El Zubeir 2008). The introduction of LPS makes it possible to preserve 
camel milk for commercialization, as camels are always far from the consumers, in search of 
water and pasture. This study was thus carried out as a trial to evaluate the preservation of milk 
using lactoperoxidase enzyme system, new enzyme kits that have been recently approved and 
introduced to the developing countries by the FAO for further demonstration after the successful 
large-scale field trials in Pakistan, the Philippines and Cuba, which have shown promising results 
(Lambert 1993). Currently the kits are distributed free by FAO for field trials involving 80 devel-
oping countries, one of which is Sudan. 

MATERIALS AND METHODS: CAMEL MILK IN COMPARISON WITH COW’S MILK 

The lactoperoxidase enzymes system for the preservation of camel’s and cow’s milk in this 
study was obtained from Ministry of Animal Resources. The kits were offered by the FAO for 
field trials of the LPS in Sudan. The study was carried out in May 2010. Camel’s milk and 
cow’s milk samples were obtained from the University of Khartoum farm and were examined 
after two hours of milking.  

The samples were divided into two equal portions; treated (by the addition of LPS) and con-
trol. Both treated and control samples were put into 20 ml sterile bottles and kept both at room 
temperature (37 °C) and refrigerator temperature (8 °C). The samples of the two types of milk 
were divided into eight groups: control camel-milk samples kept at room temperature (CR), 
control milk samples kept at refrigerator temperature (CC), treated milk samples kept at room 
temperature (TR) and treated milk samples kept at refrigerator temperature (TC). 
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ANALYSIS OF MILK SAMPLES  

The acidity of the milk samples and the clot-on-boiling test were carried out according to Foley 
et al. (1974). Both acidity and the clot-on-boiling test were determined daily to assess the shelf 
life. Plate-count agar was used to determine the total viable bacterial counts. Preparation of the 
samples, serial dilutions of milk samples, the incubation (32º C for 24–48 hours) and counting 
were done according to Houghtby et al. (1992).  
 

Measurements Camel’s milk Cow’s milk 

Treated by LPS 
Refrigeration 14 days 9 days 

Room 10 days 3 days 

Control 
Refrigeration 10 days 3 days 

Room 2 days  6 hours 

Table 15: The effect of lactoperoxidase enzyme system on the keeping quality (shelf life/day) of the camel’s and 
cow’s milk. 

RESULTS AND DISCUSSION 

The study showed that the addition of lactoperoxidase enzymes system resulted in improved 
keeping quality and shelf life of both camel’s and cow’s milk whether at room or refrigerator 
temperature (see table 15). The treated milk samples kept at room temperature had a longer 
shelf life than the control samples. Moreover, and as detected by the acidity, the addition of 
lactoperoxidase enzymes system to camel’s milk (see graph 32) was more efficient compared to 
cow’s milk (see graph 33).  

Graph 32: Variation in the development of acidity in camel’s milk treated by lactoperoxidase enzymes system. In this 
and the following figure: CR= control milk kept at room temperature; CC= control milk kept at refrigerator tempera-
ture; TR= treated milk kept at room temperature; TC= treated milk kept at refrigerator temperature. 
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Graph 33: Variation in the development of acidity in cow’s milk treated by lactoperoxidase enzymes system. 

This suggested that the lactoperoxidase enzymes system can be used as an efficient proce-
dure for keeping the milk in farms and areas where there are no cooling facilities (Lambert 
1993). This was in accord with El Zubeir et al. (2006). Hence it might help in marketing camel 
milk in towns where it can have commercial values especially because of its health and nutri-
tional benefits (Wernery 2003). 

The results show that the LPS-treated milk samples kept at room temperature did not show 
any significant difference in total viable bacterial counts when compared to the samples kept in 
the refrigerator. This might be because two hours’ exposure of combined LPS resulted in a de-
crease in numbers of viable bacterial attached to the stainless steel (Dufour et al. 2004). It might 
also indicate that LPS could be a method of milk preservation when cooling facilities are not 
available (Lambert 1993, Seifu et al. 2005, El Zubeir/Hassan 2006). The suppression of bacteria 
by LPS indicated the antimicrobial effect of LPS (McLay et al. 2002, Dufour et al. 2004) 

CONCLUSIONS AND RECOMMENDATIONS 

The study recommended the uses of LPS in Sudan after establishment and development of milk 
collection centers, especially in the rural areas in order to utilize the large quantities of milk that 
has been unavailable to the consumers. Further research on the antimicrobial effect on the dif-
ferent milk-borne diseases and spoilage organisms is needed to examine the LPS under the dif-
ferent conditions of Sudan. 
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