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MICROBIOLOGY — GENERAL
Paper : SEC-B-2

(Food Fermentation Techniques)

Full Marks : 80

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Answer Question No. 1 and any five from the rest.

1. Answer any fifteen questions: 2×15

(a) Define probiotics with example.

(b) Define prebiotics with example.

(c) Write the name of microbes used in yogurt and soy sauce production.

(d) Is it good to have Dahi everyday?

(e) Write the health benefits of cheese.

(f) Why is salt used in vegetable fermentation?

(g) What is acidophilus milk?

(h) What is ripening of cheese?

(i) What is curdling of milk?

(j) Give example of microbes used in bread spoilage.

(k) How can the storage life of fish be increased?

(l) What is rennet? Write its use.

(m) What are the ingredients used in bread preparation?

(n) Write two disadvantages of consuming soy sauce.

(o) What is ‘koji’?

(p) What do you mean by ripening of meat?

(q) Define fermentation and fermented food.

(r) Give examples of two grain and milk based fermented foods.

(s) Why is meat fermented? Is the process healthy?

(t) Can you consume fermented foods on a daily basis?
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2. (a) Write the advantages and health benefits of fermented foods.

(b) Write the production process of yogurt.

(c) Give example of microbes used in Idli and Bread. 4+4+2

3. (a) Define fermented food with example.

(b) Describe how sauerkraut and pickels are produced. 2+(4+4)

4. (a) Give example of any microbial fermented fish and meat products.

(b) Describe how inoculums for cheese production can be prepared.

(c) Describe how buttermilk is prepared. 2+4+4

5. (a) How are Idli and Dosa prepared?

(b) What is buttermilk? (4+4)+2

6. (a) Write the difference between probiotic and prebiotic.

(b) What do you mean by food fermentation and food spoilage?

(c) Describe the inoculum production process for Dahi. 3+(2+2)+3

7. (a) Describe cheese production with suitable flow diagram.

(b) Write the role of probiotic microbes in human body system.

(c) Write the composition of buttermilk. 4+3+3

8. (a) Write the names of different types of cheese.

(b) Describe Dahi production process with suitable flowchart.

(c) State the reason behind sponginess in bread.

(d) Write the role of spices in pickel production. 2+4+2+2
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MICROBIOLOGY — GENERAL
Paper : SEC-B-1

(Microbiological Analysis of Air and Water)

Full Marks : 80

Candidates are required to give their answers in their own words
as far as practicable.

√õ∂±ôL√ø˘ø‡Ó¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±Ú øÚÀ«˙fl¬/

1 Ú— õ∂ùüøÈ¬ ’±ıø˙…fl¬ ¤ı— ı±øfl¬ õ∂ùü&ø˘ı˛ ˜ÀÒ… Œ˚-Œfl¬±ÀÚ± Â ˛̊øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1/ Œ˚-Œfl¬±ÀÚ± ¬10øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±› – 2×10

ïfl¬ó Œ˚-Œfl¬±ÀÚ± ¤fl¬øÈ¬ ˚ÀLaı˛ Ú±˜ Œ˘À‡± Œ˚øÈ¬ ı±Ó¬±À¸ Î¬◊¬Ûø¶öÓ¬ ı…±fl¬ÀÈ¬øı˛˚˛±ı˛ ·ÌÚ± fl¬±À˚« ı…ı˝+Ó¬ ˝˚˛/

ï‡ó Œ˚-Œfl¬±ÀÚ± ≈øÈ¬ microorganism-¤ı˛ Ú±˜ Œ˘À‡± ˚±ı˛± food ¤ı— water-¤ fecal ı…±fl¬ÀÈ¬øı˛˚˛±ı˛ Î¬◊¬Ûø¶öøÓ¬ ı≈Á¬ÀÓ¬ ı…ı˝+Ó¬
˝ ˛̊/

ï·ó √ÊÀ˘ı˛ potability øÚÌ«À˚˛ presumptive test-¤ ı…ı˝+Ó¬ medium-¤ı˛ Ú±˜ Œ˘À‡±/

ï‚ó Coliform bacteria fl¬±Àfl¬ ıÀ˘∑

ï„ó ı±Ó¬±¸Àfl¬ Êœı±Ì≈Àı˛ ı‘øX¬ı˛ ÊÚ… ¤fl¬øÈ¬ ’±˙« ˜±Ò…˜ ı˘± ˝˚˛ Ú± Œfl¬Ú∑

ï‰¬ó ¤fl¬øÈ¬ ı±Ó¬±¸ı±ø˝Ó¬ › ¤fl¬øÈ¬ Ê˘ı±ø˝Ó¬ disease-¤ı˛ Ú±˜ Œ˘À‡±/

ïÂó Droplet nuclei fl¬±Àfl¬ ıÀ˘∑

ïÊó Swimming pool-¤ı˛ Ê˘ Êœı±Ì≈˜≈Mê fl¬ı˛±ı˛ ÊÚ… Œfl¬±Ú ¬ÛX¬øÓ¬ ’ı˘•§Ú fl¬ı˛± ˝˚˛∑

ïÁ¬ó MPN fl¬±Àfl¬ ıÀ˘∑

ï¤ûó HEPA ˙søÈ¬ı˛ ¬Û≈Àı˛±øÈ¬ Î¬◊À{°‡ fl¬Àı˛±/

ïÈ¬ó Bioaerosol-¤ı˛ ¸—:± ±›/

ïÍ¬ó BOD fl¬±Àfl¬ ıÀ˘∑

ïÎ¬ó Allergens fl¬±Àfl¬ ıÀ˘∑

ïÏ¬ó Incineration fl¬±Àfl¬ ıÀ˘∑

ïÌó ≈øÈ¬ non-fecal coliform-¤ı˛ Ú±˜ Œ˘À‡±/

2/ ïfl¬ó Multiple Tube Fermentation Technique fl¬œ∑ ¤øÈ¬ı˛ ŒÔÀfl¬ ¤fl¬øÈ¬ sample-¤ı˛ microbial load ¸•ÛÀfl«¬ fl¬œ Ó¬Ô…
¬Û±› ˛̊± ˚±˚˛∑

ï‡ó ı± ˛̊≈ı±ø˝Ó¬ Microorganism-Œı˛ ¸—‡…± › Òı˛Ú ¸•§Àg¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬Àı˛±/

ï·ó Aerosol sampler-Œı˛ õ∂fl¬±ı˛&ø˘ ’±À˘±‰¬Ú± fl¬Àı˛±/ 4+4+2
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3/ ïfl¬ó Microbial analysis-¤ı˛ ÊÚ… ÊÀ˘ı˛ sample ¸—¢∂˝ fl¬ı˛±ı˛ ¬ÛX¬øÓ¬ ’±À˘±‰¬Ú± fl¬Àı˛±/

ï‡ó ˝±¸¬Û±Ó¬±À˘ı˛ aeromicroflora-ı˛ Δıø˙©Ü…&ø˘ ’±À˘±‰¬Ú± fl¬Àı˛±/

ï·ó ¤fl¬øÈ¬ table-¤ı˛ ¸±˝±À˚… E.coli ¤ı— Enterobacter aerogenes-¤ı˛ IMViC øıøSê˚˛±&ø˘ı˛ Δıø˙©Ü…&ø˘ Î¬◊¬Û¶ö±ø¬ÛÓ¬
fl¬Àı˛±/ 3+3+4

4/ ïfl¬ó ı±Ó¬±À¸ Î¬◊¬Ûø¶öÓ¬ microorganism-¤ı˛ øÓ¬ÚøÈ¬ form Î¬◊À{°‡ fl¬Àı˛±/ Œfl¬±Ú Œfl¬±Ú factors ¤˝◊ form-&À˘±ı˛ ÊÚ… ±˚˛œ∑

ï‡ó ı±Ó¬±À¸ Œı“À‰¬ Ô±fl¬±ı˛ ÊÚ… Œfl¬±Ú Œfl¬±Ú factors, microorganism-Œı˛ ¸±˝±˚… fl¬Àı˛∑ Ó¬±ı˛ ˜ÀÒ… Œfl¬±Ú factor-øÈ¬ ¸ıÀ‰¬À˚˛
&èQ¬Û”Ì«∑ ï3+2ó+ï4+1ó

5/ ïfl¬ó Bioaerosol fl¬œˆ¬±Àı ˜±øÈ¬ÀÓ¬ (surface) ¬ÛøÓ¬Ó¬ ˝˚˛∑

ï‡ó Sedimentation ¬ÛX¬øÓ¬ÀÓ¬ ı±Ó¬±À¸ı˛ sampling ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

ï·ó Pure culture fl¬±Àfl¬ ıÀ˘∑ fl¬œˆ¬±Àı ı±Ó¬±À¸ Î¬◊¬Ûø¶öÓ¬ bacteria-¤ı˛ ¤fl¬øÈ¬ pure culture fl¬ı˛± ˚±˚˛∑
3+2+ï2+3ó

6/ ïfl¬ó Aerosol-¤ı˛ ›¬Ûı˛ Ó¬±¬Û˜±S± › ’±«™Ó¬±ı˛ õ∂ˆ¬±ı ’±À˘±‰¬Ú± fl¬Àı˛±/

ï‡ó Air sanitization-¤ı˛ ›¬Ûı˛ È¬œfl¬± Œ˘À‡±/

ï·ó ı±˚˛≈ı±ø˝Ó¬ ÂS±fl¬ isolation-¤ı˛ ÊÚ… ı…ı˝+Ó¬ ≈øÈ¬ culture-media-¤ı˛ Ú±˜ Œ˘À‡±/ 4+4+2

7/ ÚœÀ‰¬ı˛ Œ˚-Œfl¬±ÀÚ± ≈øÈ¬ ¸•ÛÀfl«¬ ¸—Àé¬À¬Û Œ˘À‡± – 5×2

ïfl¬ó VP ¬Ûı˛œé¬±

ï‡ó Bioaerosol øÚÊπıfl¬ı˛ÀÌı˛ ÊÚ… UV-light-¤ı˛ fl¬±˚«fl¬ı˛ÀÌı˛ ıÌ«Ú±

ï·ó ı±˚˛≈ı˛ Passive sampling

ï‚ó ÊÀ˘ Î¬◊¬Ûø¶öÓ¬ øıøˆ¬iß õ∂Ê±øÓ¬ı˛ bacteria-ı˛ Î¬◊±˝ı˛Ì¸˝ ıÌ«Ú±

8/ ïfl¬ó ÊÀ˘ı˛ quality testing-¤ confirmatory test-¤ı˛ Ó¬±»¬Û˚« fl¬œ∑

ï‡ó Confirmatory test-¤ı˛ ¬ÛX¬øÓ¬øÈ¬ ıÌ«Ú± fl¬Àı˛±/

ï·ó Potable water fl¬±Àfl¬ ıÀ˘∑

ï‚ó Single strength ¤ı— double strength broth-¤ı˛ ¬Û±Ô«fl¬… Œ˘À‡±/ 2+4+2+2

9/ ïfl¬ó EMB agar-¤ı˛ ¬Û≈Àı˛± fl¬Ô±øÈ¬ Œ˘À‡±/

ï‡ó Coliform ¤ı— non-coliform bacteria-Œı˛ colony fl¬œı˛fl¬˜ ˝˚˛ EMB ¤ı— Endo media-ŒÓ¬∑

ï·ó Serial dilution-¤ı˛ Ó¬±»¬Û˚« fl¬œ microbiology-ı˛ Œé¬ÀS∑

ï‚ó ≈̋ ◊øÈ¬ Ê˘ı±ø˝Ó¬ pathogen-¤ı˛ Ú±˜ › Ó¬±Àı˛ Z±ı˛± ¸‘©Ü ’¸≈À‡ı˛ Ú±˜ Œ˘À‡±/ 2+ï2+2ó+2+2

10/ ïfl¬ó ÊÀ˘ı˛ Î¬◊»¸ ŒÔÀfl¬ sample ¸—¢∂À˝ı˛ ÊÚ… fl¬œ fl¬œ Î¬◊À{°‡À˚±·… ¬ÛX¬øÓ¬ ’ı˘•§Ú fl¬ı˛± ˝˚˛∑

ï‡ó ˚Ô±SêÀ˜ Œflv¬±øı˛Ú › UV-light-¤ı˛ Êœı±Ì≈Ú±˙fl¬ ˆ”¬ø˜fl¬± ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬Àı˛±/

ï·ó ÊÀ˘ı˛ Êœı±Ì≈Ú±˙fl¬ ø˝¸±Àı membrane filter method ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬Àı˛±/ 2+ï3×2ó+2
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[English Version]

The figures in the margin indicate full marks.

Answer Question No. 1 is compulsory and any six questions from the rest.

1. Answer any ten questions: 2×10

(a) Name one device which is used for bacterial enumeration in air.

(b) Name two microorganisms that are frequently used as indices of fecal pollution in water and food.

(c) Name the medium which is used for presumtive test for testing potability of water.

(d) Define Coliform bacteria.

(e) Why air is not an ideal medium for growth of microorganisms?

(f) Name one air-borne and one water-borne diseases.

(g) What are droplet nuclei?

(h) How can swimming pool water be disinfected?

(i) What is MPN?

(j) What is the full form of HEPA?

(k) Define Bioaerosols.

(l) What is BOD?

(m) What are allergens?

(n) Define the term incineration.

(o) Name two non-fecal coliforms.

2. (a) What is Multiple Tube Fermentation Technique? What information does it provide in assessment of
microbial load in a sample?

(b) Briefly discuss the number and kind of microorganisms in air.

(c) Classify aerosol samplers. 4+4+2

3. (a) Comment on the collection of water sample for microbial analysis.

(b) What are the characteristics of aeromicroflora present in hospitals?

(c) Represent in a tabular form the characteristic IMViC reactions of Escherichia coli and Enterobacter
aerogenes. 3+3+4

4. (a) Microbes are generally present in the air in three forms. Name these forms. What factors are
responsible for these forms?

(b) What are the factors that affect microbial survival in air? Among these factors which one is most
important for microbial growth? (3+2)+(4+1)
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5. (a) How are bioaerosols deposited in the surface?

(b) What is meant by Sedimentation method of air sampling?

(c) What is pure culture? How could you isolate a pure bacterial culture from air? 3+2+(2+3)

6. (a) Briefly discuss the effects of temperature and humidity on aerosols.

(b) Write a short note on air sanitization.

(c) Name two culture-media for isolation of air-borne fungi. 4+4+2

7. Write in brief about any two of the following: 5×2

(a) VP test

(b) Role of UV-light in inactivating bioaerosols

(c) Passive sampling of air

(d) Different groups of bacteria present in water with examples

8. (a) What is the significance of confirmatory test in quality testing of water?

(b) Discuss the method by which confirmatory test is done.

(c) What is potable water?

(d) What is the difference between single strength and double strength broth? 2+4+2+2

9. (a) Write the full form of EMB agar.

(b) Which type of colonies are formed in EMB and Endo agar media in case of coliform bacteria and
non-coliform bacteria?

(c) What is the significance of serial dilution in microbiology?

(d) Name two water-borne pathogens and the diseases caused by them. 2+(2+2)+2+2

10. (a) What important measures are to be taken for collection of water samples from source?

(b) Discuss the roles of Chlorine and UV-light as disinfecting agents.

(c) Discuss about the membrane filter method of disinfection of water. 2+(3×2)+2


