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2. White cheese ripened in brine
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3. Critical Control Point
4. Control Point
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5. Quantitaive Descriptive Analysis
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7. Decision tree

8. Hazard Analysis Critical Control Point
9. Good Manufacturing Practice

10. Good Hygine Practice
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6. Traditional



ISt 5 I8 Lo

Table 1 Production stages of Lighvan cheese using traditional methods. Control points, critical control
points and corrective actions were identified based on HACCP principals.

# CP CCP Traditional Method Corrective Actions
- Milk used to produce cheese must be purchased from approved farms.
- Receive milk and strain it (passing milk - This milk should have a low microbial load and should not be milked from
| 1 through a special cleaning cloth or strainer) sick animals or animals under antibiotic treatment.
before transporting it to the cheese - Strain the milk through a clean cotton cloth.
production site. - Keep the milk in a suitable, clean, cool container at a temperature of about 4
to 6 °C and away from contamination.
- Transfer the milk to the cheese production . - Milk should be pasteurized. o
. L - This process should take place at a temperature of 72-74 °C for 15 seconds.
2 2 site and adjust its temperature to about N . : . .
22°C - Then pour the milk into a suitable container for inoculation and cool to about
' 32 °C.
- Milk inoculation is between 24-32 °C and suitable pH is about 6.4.
3 1 - Add 0.001% rennet to the milk - Dilute the rennet with cooled boiled water at a temperature of 25-30 ° C and
add it to the milk.
4 2 - Formation of milk curds takes about 2 - Containers containing milk containing rennet should not be moved or
hours. handeled during curd formation.
- Pour the milk curd into cotton cloth with L Boil cotton cloths before use.
. . . - Clean and disinfect the surface on which the cloths are placed.
5 3 dimensions of 80x80 cm pack and fasten it - Observe personal hveiene
and keep it for 1-1.5 hours. P e
B C_ut the thm_ edges of the curds and transfer - Disinfect the hand and knife used to cut the clots before opperation.
6 4 it to the middle part and close the cloths - Observe personal hyeiene
again and keep it for another 1-1.5 hours p e
until the clot forms.
- Place a weight of 6-12 kg on a cloth - Weights must be cleaned and disinfected before opperation.
7 5 = )
package containing clots for 1-1.5 hours. - Observe personal hygiene.
8 6 - Cut the clots to 10x10 cm peices. - Disinfect the hand and knife used to cut the clots before opperation.
- Observe personal hygiene
9 7 - Put the pieces in 24% brine for at least 4-6 _—%Slfsglriaen aggoitz?ga r(l.lesrf:lelt'
hours (usually up to 24 hours). p ygiene.
- Transfer the clot pieces to special pans and - Use clean and standard salt.
10 8 sprinkle salt grains on the pieces up to 6 - Observe personal hygiene.
times for 3-6 days.
- Packing of clots should be done in a hygienic condition and using food grade
Put the picces in 17 kg cans and fill the can containers.
1 9 -rutthe plece_sﬂlqn 12% g <1:ta S? cca - The packaging materials must be food grade.
Wi o salt water - The containers should be free from unpleasant taste and smell.
- The containers should be transferred to cold storage/ caves to complete the
cheese-making process (ripening stage)
- Store containers in caves with a .
12 10 temperature of about 5 to 10 °C for one to 3 - Make sure that water does not fall or drip from the roof of the cave on the
caves.
months
- Store containers for 3-12 months at a - Control the storage temperature and prevent it from rising.
13 1 o
temperature of about 1.5 °C
- Observe personal hygiene.
-Repacking of clots should be done in hygienic conditions and using standard
- Opening large containers and packin containers.
penmg ‘arg ) packing - The packaging materials must be food grade.
cheese in smaller cans with 12% brine for .
14 3 retailers - The containers should be free from unpleasant taste and smell.

- The water and salt used to make 12% brine must be sterile and free of

contamination.

- To complete the cheese-making process and the ripening stage, transfer the

new containers to a cold storage (about 1.5 °C).

Storage time of containers in cold stor should not be less than 6 months.

CP: Control Point, CCP: Critical Control Point
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Table 2 A comparision on microbial characteristics (CFU/ g) of raw milk and fresh milk curd in the
production phase of Lighvan cheese using traditional and corrected methods

Raw milk Fresh milk curd
Items Traditional method Corrected method Sig. Traditional method Corrected method sig
(Group 1) (Group 2) (Group 1) (Group 2)
Coliforms Uncountable 200 p<0.05 533.33+43.33 Negative p<0.05
Mold & yeast Uncountable 5 p<0.05 794.44+34 .36 Negative p<0.05
E coli Positive Negative p<0.05 Positive Negative p<0.05

CFU: colony forming unit. Values are means of 5 analyses.
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Table 3 A comparision on microbial characteristics (CFU/ g) of Lighvan cheese developed by traditional
and corrected methods during ripening phase

Cheese after 30 days Cheese after 60 days Cheese after 90 days
Items Traditional Corrected Sig. Traditional Correcte sig Traditional Corrected sig
method method method d method method method
(Group 1) (Group 2) (Group 1) (Group 2) (Group 1) (Group 2)
Coliforms 576.67+£53.22 Negative p<0.05  541.11£53.64  Negative p<0.05 528.33+£53.89 Negative p<0.05
N;f(:el:st& 414 .44+30.45 Negative p<0.05 150.00£90.00  Negative p<0.05 143.33£95.26 Negative p<0.05
E coli Positive Negative p<0.05 Negative Negative NS Negative Negative NS

NS: not significant; CFU: colony forming unit. Values are means of 5 analyses.
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Table 4 A comparision of chemical characteristics of Lighvan cheese developed by tradtional and
corrceted mrthods after 90 days of storage

Che:lseetrl:ls(;(mg Fat (%) NaCl (%)  Protein (%) Acidity (°D) pH Moisture (%) Dry matter (%)
Traditionalmethod 15 75,1 3¢ 3110030 15524114 144254732 4484024 61764321 382343 56
(Group 1)
Corrected method 15 6,15 01 3181048 15804201 111504802 4462025 60904423 39.09-44.02
(Group 2)
Sig NS NS NS NS NS NS NS

NS: not significant. Values are means of 5 analyses
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Fig 1 Principal component analysis (PCA) based on
sensory data, microbial and physicochemical
characteristics of ligvan cheeses developed by 9
cheese maker units. C: Chesse maker units. C2, C4
and C6 are cheese maker units that followed
corrective actions.
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12. Pecorino cheese
13. Kashaval cheese
14. Tulum cheese
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Lighvan cheese is a semi-hard salted cheese that is made without adding any starters
and is often made from sheep's raw milk with about 20-30% goat's milk. Since
traditional cheeses are made from raw milk, the presence of pathogenic bacteria in
cheese is also significant. Lighvan cheese has been produced in the Lighvan area
(East Azerbaijan province of Iran) for a long time, but unfortunately many rural
producers have not yet realized the importance of hygiene during production. This
important issue highlights the need of knowledge transfer to improve the safety of the
product to that community. With this approach, the project was implemented in
Lighvan village in two stages. Initially, the health status of the existing cheese
makers and the critical control points of cheese processing method in Lighvan area
were examined. Then, to solve the health and technical problems of the production,
corrective measures were presented to the producers. In this regard, 9 cheese makers
were randomly selected, of which 3 cheese makers cooperated to carry out corrective
actions (second phase). First, raw milk, fresh curds and cheeses made from the same
milk were sampled. The cheese samples were packed in 1 kg cans and stored for 3
months in caves in the area. The same cans were sampled on days 30, 60 and 90 and
the were transferred to the laboratory in cold conditions and subjected to chemical,
microbial and sensory analysis. The results indicate that the corrective actionss and
control measures are effective in improving the microbial quality of Lighvan cheese.
Therfore, the knowledge transfer from research institutes (as a knowledge base) to
rural producers (knowledge receivers) can improve the production method and
hygienic quality of traditional products, may develop entrepreneurship and ensure the
safety and quality of these products as well as the economic and living conditions of
villagers and nomadic communities.
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