
88 


7. REFERENCES 


ABBOTT, C. W., 1973. Lactose intolerance: Its effect on milk intake and milk production. South 

African Journal ofDairy Technology 5, 71-75. 

ALM, L., 1993. Lactose intolerance and lactobacilli. Scandinavian Dairy Information 4, 62-64. 

ANONYMOUS, 1990. Ancient milk preservation methods draws modem scientific interest. Food 

Laboratory News no.22, 31-32 (Abstract). 

ASHENAFI, C. W., 1992. The microbiology of Ethiopian Ayib. IN: Ruskin, F. R. .(ed.). 

Applications of biotechnology to traditional fermented foods. Washington, D. C.: National 

Academy Press. pp. 71-74. 

ASHENAFI, M., 1993. Fate of Salmonella enteritidis and Salmonella typhimurium during the 

fermentation of ergo, a traditional Ethiopian sour milk. Ethiopian Medical Journal 31 (2), 91-98 

(Abstract). 

ASHENAFI, M., 1996. Effect of container smoking and incubation temperature on the 

microbiological and some biochemical qualities of fermenting Ergo, a traditional Ethiopian sour 

milk. International Dairy Journal 6 (1), 95-104 (Abstract). 

ASHTON, E. H., 1939. A Sociological sketch of Sotho diet. IN: Schapera, 1. (ed.). Transactions 

of the Royal Society ofSouth Africa Vol. XXVII -Part 2. Cape Town: Publication of the School of 

African Studies, University of Cape Town. pp.147-214. 

ATANDA, O. O. & IKENEBOMEH, M. J., 1989. An attempt to improve the flavour of"nono" 

by use of starter cultures. Letters in Applied lvficrobiology 9, 17-19 (Abstract). 

AXELSSON, L. T., 1993. Lactic acid bacteria: Classification and Physiology. IN: Salminen, S. 

& Von Wright, A. (eds.). Lactic acid bacteria. New York: Marcel Dekker, Inc. pp.1-64. 

 
 
 



89 


BANKOLE, M. O. & OKAGBUE, R. N., 1992. Properties of "Nono", a Nigerian fermented 

milk food. Ecology ofFood and Nutrition 27, 145-149. 

BARNES, D. L., HARPER, S. J., BODYFELT, F. W. & McDANIEL, M. R., 1991. 

Correlation of descriptive and consumer panel flavor ratings for commercial prestirred strawberry 

and lemon yogurts. Journal ofDairy Science 74, 2089-3000. 

BELLENGIER, P., FOUCAUD, C. & HEMME, D., 1993. Carbon dioxide production from 

citrate and glucose in Leuconostoc species determined by an adapted enzymatic method. 

Milchwissenschaft 48, 548-551. 

BELLENGIER, P., HEMME, D. & FOUCAUD, C., 1994. Citrate metabolism in 16 

Leuconostoc mesenteroides subsp. mesenteroides and subsp. dextranicum strains. Journal of 

Applied Bacteriology 77, 54-60. 

BESTER, B. H., 1991. Behaviour of coliform bacteria during manufacture of cultured milk. 

South African Journal ofDairy Science 23, 37-41. 

BEYENE, F. & ABRAHAMSEN, R. K., 1997. Farm-made fermented milk and cottage cheese 

in southern Ethiopia. Tropical Science 37 (2), 75-79 (Abstract). 

BRANEN, A. L. & KEENEN, T. W., 1970. Identification of a stimulant for Lactobacilllus casei 

produced by Streptococcus lactis. Applied Microbiology 20, 757-760. 

BOHME, H. E., 1976. Some Nguni crafts: calabashes. Annals of the South African Museum 70 

(1),9-15. 

BRYANT, A. T., 1967. The Zulu people as they were before the white man came (2nd ed.). 

Pietermaritzburg: Shuter and Shooter. pp.264. 

 
 
 



90 


BUTTRISS, J., 1997. Nutritional properties of fermented milk products. International Journal of 

Dairy Technology 50 (1), 22-27. 

CAMPBELL, A. M., PORTER PENFIELD, M., & GRISWOLD, R. M., 1987. The 

experimental study offood (2nd ed.). Trowbridge, Wiltshire: Redwood Bum Limited. pp.1-513. 

CAMPBELL-PLATT, G., 1994. Fermented foods - a world perspective. Food Research 

International 27, 253-257. 

CENTENO, J. A., CEPEDA, A. & RODRIGUEZ-OTERO, J. L., 1996. Lactic acid bacteria 

isolated from Arzua cows' milk. International Dairy Journal 6, 65-78. 

CHAMPAGNE, C. P., 1997. Preparing starters for lactic fermentations at the processing site: the 

Canadian experience in cheese production. IN: Dirar, H.A. (ed.). Food processing technologies 

for Africa. Vienna: United Nations Industrial Development Organization. pp.79-83. 

COETZEE, M. J., GORDEUK, V. R., BARNARD, H. C., STASSEN, A. F. & DE KOCK, 

A., 1996. Letter to editor: Iron overload in a Venda community: a pilot study. The SA Journal of 

Food Science and Nutrition 8, 114-115. 

COGAN, T. M., 1984. Mesophilic lactic cultures. IDF Bulletin No. 179. Brussels: International 

Dairy Federation. pp.77-88. 

COGAN, T. M., 1985. The Leuconostocs: Milk products. IN: Gilliland, S. E. (ed.). Bacterial 

starter cultures for foods. Boca Raton, Florida: CRC Press, Inc. pp.25-40. 

COGAN, T. M. & JORDAN, K. N., 1994. Symposium: The dairy Leuconostoc. Metabolism of 

Leuconostoc bacteria. Journal ofDairy Science 77, 2704-2717. 

 
 
 



91 


COGAN, T. M., BARBOSA, M., BEUVIER, E., BIANCHI-SALVADORI, B., 

COCCONCELLI, P. S., FERNANDES, I., GOMEZ, J., GOMEZ, R., 

KALANTZOPOULOS, G., LEDDA, A., MEDINA, M., REA, M. C. & RODRIGUEZ, E., 

1997. Characterization of the lactic acid bacteria in artisanal dairy products. Journal oj Dairy 

Research 64, 409-421 . 

COLLINS, E. B., 1972. Biosynthesis of flavor compounds by microorganisms. Journal ojDairy 

Science 55, 1022-1028. 

COOK, P. E., 1994. Fermented foods as biotechnological resources. Food Research 

International 27, 309-316. 

CROW, V. C., COOLBEAR, T., HOLLAND, R., PRITCHARD, G. G. & MARTLEY, F. 

G., 1993. Starters as finishers: starter properties relevant to cheese ripening. International Dairy 

Journal 3, 423-460. 

CUESTA, P., FERNANDEZ-GARCIA, E., GONZALEZ-DE-LLANO, D., MONTILLA, A. 

& RODRIGUEZ, A., 1996. Evolution of the microbiological and biochemical characteristics of 

Afuega' l Pitu cheese during ripening. Journal ojDairy Science 79, 1693-1698. 

DAHIY A, R. S. & SPECK, M. L., 1963. Identification of stimulatory factor involved in 

symbiotic growth of Streptococcus lactis and Streptococcus cremoris. Journal oj Bacteriology 

85, 585-589. 

DALU, J. M. & FERESU, S. B., 1996. Survival ofListeria monocytogenes in three Zimbabwean 

fermented milk products. Journal ojFood Protection 59, 379-383. 

DAMIR, A. A., SALAMA, A. A. & MOHAMED, M. S., 1992. Acidity, microbial, organic and 

free amino acids development during fermentation of skimmed milk, Kishk. Food Chemistry 43, 

265-269 (Abstract). 

 
 
 



92 


DAVIDSON, B. E. & HILLIER, A. J., 1995. Developing new starters for fennented milk 

products. Australian Journal ofDairy Technology 50,6-9. 

DELLAGLIO, F., DICKS, L. M. T. & TORRlANI, S., 1995. The genus Leuconostoc. IN: 

Wood, B.J.B. & Holzapfel, W.H. (eds.). The genera of the lactic acid bacteria. London: Blackie 

Academic & Professional. pp.235-278. 

DE MAN, J. C., ROGOSA, M. & SHARPE, M. E., 1960. A medium for the cultivation of 

lactobacilli. Journal ofApplied Bacteriology 23, 130-135. 

DIRAR, H. A., 1992. Sudan's fennented food heritage. IN: Ruskin, F.R. (ed.). Applications of 

biotechnology to traditional fermented foods. Washington, D.C.: National Academy Press. pp.27

34. 

DIRAR, H. A., 1997. Introduction. IN: Dirar, H.A. (ed.). Food processing technologies for 

Africa. Vienna: United Nations Industrial Development Organization. pp.l-l O. 

DIXON, A., 1973. Die bepaling van die suurheid van melk, room, suursels en wei. South African 

Journal ofDairy Technology 5,27-30. 

EL-GENDY, S. M., 1983. Fennented foods of Egypt and the Middle East. Journal of Food 

Protection 46, 358-367. 

EL-SADEK, M. G., NAGUIB, K. H. & NEGM, A., 1972. Microbiological and chemical 

studies on Zabady. Milchwissenschaft 27, 570-572. 

EL-SAMRAGY, Y. A., 1988. The manufacture ofZabady from goat milk. Milchwissenschaft 43, 

92-94. 

ELLIOTT, A., 1978. Sons ofZulu. London / Johannesburg: Collins. pp.161. 

 
 
 



93 


ESCAMILLA-HURTADO, M. L., TOMASINI-CAMPOCOSIO, A., VALDES

MARTINEZ, S. & SORIANO-SANTOS, J., 1996. Diacetyl formation by lactic bacteria. 

Revista Latinoamericana de Microbiologia 38, 129-137. 

FARAH, Z., STREIFF, T. & BACHMANN, M. R., 1990. Preparation and consumer 

acceptability tests offermented camel milk in Kenya. Journal ofDairy Research 57, 281-283. 

FEHR, W., 1968. Ludwig Alberti's account of the tribal life and customs of the Xhosa in i 807. 

Cape Town: A. A. Balkema. pp.22. 

FERESU, S., 1992. Fermented milk products in Zimbabwe. IN: Ruskin, F.R. (ed.). Applications 

of biotechnology to traditional fermented foods. Washington, D.C.: National Academy Press. 

pp.80-88. 

FERESU, S. & MUZONDO, M. I., 1989. Factors affecting the development of two fermented 

milk products in Zimbabwe. MIRCEN Journal of Applied Microbiology and Biotechnology 5, 

349-355. 

FERESU, S. B. & MUZONDO, M. I., 1990. Identification of some lactic acid bacteria from two 

Zimbabwean fermented milk products. World Journal ofMicrobiology and Biotechnology 6, 178

186. 

FERNANDES, C. F., CHANFAN, R. C. & SHAHANI, K. M., 1992. Fermented dairy 

products and health. IN: Wood, BJ.B. (ed.). The lactic acid bacteria. Vol. i: The lactic acid 

bacteria in health and disease. London and New York: Elsevier Applied Science. pp.297-339. 

FOOD INDUSTRIES OF SOUTH AFRICA, 1996. Nutrient intake of South Africans - a cause 

for concern. Food Industries ofSouth Africa 49, 30-31. 

 
 
 



94 


FOX, F. W., 1939. Some Bantu recipes from the Eastern Cape Province. Bantu Studies Vol.XIII 

No.l,65-74. 

GARVIE, E. I., 1984. Separation of species of the genus Leuconostoc and differentiation of the 

leuconostocs from other lactic acid bacteria. IN: Bergan, T. (ed.). Methods in microbiology Vol 

16. London: Academic Press. pp.147-178. 

GERHARDT, P., MURRAY, R. G. E., COSTILOW, R. N., NESTER, E. W., WOOD, W. 

A., KRIEG, N. R. & PHILLIPS, G. B., 1981. Manual of methods for general bacteriology. 

Washington,D.C.: American Society for Microbiology. 

GUINARD, J. -X., ZOUMAS-MORSE, c., MORI, L., UATONI, B., PANYAM, D. & 

KILARA, A., 1997. Sugar and fat effects on sensory properties of ice cream. Journal of Food 

Science 62, 1087-1094. 

GUPTA, R. K. & BATISH, V. K., 1990. Screening of lactic streptococci for antibacterial 

activity, plasmid profiles and biochemical performance. Microbiologie Aliments Nutrition 8, 45

52 (Abstract). 

HAHN, C. H. L., 1928. The Native tribes ofSouth West Africa Cape Town: Cape Time Limited. 

pp.189. 

HAMAMA, A., 1992. Moroccan traditional fermented dairy products. IN: Ruskin, F.R. (ed.). 

Applications of biotechnology to traditional fermented foods. Washington, D.C.: National 

Academy Press. pp.75-79. 

HAMAMA, A., 1997. Improvement of the manufacture of traditional fermented products in 

Morocco: The case of Jben (Moroccan traditional fresh cheese). IN: Dirar, H.A. (ed.). Food 

processing technologies for Africa. Vienna: United Nations Industrial Development Organization. 

pp.85-94. 

 
 
 



95 


HAMAMA, A. & BAVI, M., 1991. Composition and microbiological profile of two Moroccan 

traditional dairy products: Raib and Jben. Journal ofthe Society ofDairy Technology 44 (4), 118

120 (Abstract). 

HAMMER, B. W. & BABEL, F. J., 1943. Bacteriology of butter cultures: A review. Journal 

ofDairy Science 26, 84. 

HAMMES, W. P., WEISS, N. & HOLZAPFEL, W., 1992. The Genera Lactobacillus and 

Carnobacterium. IN: Barlows, A., Trliper, H.G., Dworkin, M., Harder, W. & Schleifer, K-H. 

(eds.). The Prokaryotes Vo!'2. Berlin: Springer-Verlag. pp.l534-1593. 

HARRIGAN, W. F. & McCANCE, M. E., 1966. Laboratory methods in food and dairy 

microbiology. London: Academic Press. 

HARRIGAN, W. F. & McCANCE, M. E., 1976. Laboratory methods in food and dairy 

microbiology. 2nd ed London: Academic Press. 

HEAP, H. A. & LAWRENCE, R. C., 1988. Culture systems for the dairy industry. IN: 

Robinson, R.K. (ed.). Developments in food microbiology. London: Elsevier Applied Science 

Publishing Co.,Inc" pp.149-185. 

H OLLER, B. J. & STEELE, J. L., 1995. Characterization of Lactococci other than 

Lactococcus lactis for possible use as starter cultures. International Dairy Journal 5,275-289. 

HOLZAPFEL, W. H., GEISEN, R. & SCHILLINGER, V., 1995. Biological preservation of 

foods with reference to protective cultures, bacteriocins and food-grade enzymes. International 

Journal ofFood Microbiology 24, 343-362. 

 
 
 



96 


HOLZAPFEL, W. H. & SCHILLINGER, U., 1992. The genus Leuconostoc. IN: Barlows, A., 

Trtiper, H.G., Dworkin, M., Harder, W. & Schleifer, K-H. (eds.). The Prokaryotes Vo!'2. Berlin : 

Springer-Verlag. pp.1509-l534. 

HOSONO, A., WARDOJO, R. & OTANI, H., 1989. Microbial flora in 'Dadih', a traditional 

fermented milk in Indonesia. Lebensmittel Wissenschaft und Technologie 22, 20-24. 

HOUGARD, E., 1993. Gaio - new revolutionary product from MD Foods. Scandinavian Dairy 

Information 4 (93), 8-9. 

HUGENHOLTZ, J., 1986. Population dynamics of mixed starter cultures. Netherlands Milk and 

Dairy Journal 40, 129-140. 

HUGENHOLTZ, J., 1993. Citrate metabolism in lactic acid bacteria. FEMS Microbiology 

Reviews 12,165-178. 

HUGGINS, A. R. & SANDINE, W. E., 1984. Differentiation of fast and slow milk-coagulating 

isolates in strains oflactic streptococci. Journal ofDairy Science 67, 1674-1679. 

HUGHSON, L., 1995. Dairy products and the black consumer. Food Review 22,31-33. 

HUNTER, M., 1936. Reaction to conquest: effects of contact with Europeans on the Pondo of 

South Africa. London: Oxford University Press. pp.46. 

IBRAHIM, S. A., AL KHATIB, K. A., AL-HAIK, S. A. & DAGURI, H., 1996. Labneh 

(concentrated yogurt): A traditional fermented dairy product in Jordan. Dairy, Food and 

Environmental Sanitation 16, 296-298. 

 
 
 



97 


IMHOF, R., GLATTLI, H. & BOSSET, J. 0., 1994. Volatile organic aroma compounds 

produced by thermophilic and mesophilic mixed strain dairy starter cultures. Lebensmittel 

Wissenschaft und Technologie 27, 442-449. 

IMHOF, R., GLATTLI, H. & BOSSET, J. 0., 1995. Volatile organic compounds produced by 

thermophilic and mesophilic single strain dairy starter cultures. Lebensmittel Wissenschaft und 

Technologie 28, 78-86. 

INTERNATIONAL DAIRY FEDERATION, 1983. The effect of feeding cultured dairy 

products on health. IN: Cultured dairy foods in human nutrition. IDF Bulletin No. 159. 

Brussels: International Dairy Federation. pp. 18-28. 

INTERNATIONAL DAIRY FEDERATION, 1985. Milk and milk products - Enumeration of 

coliforrns. Colony count technique and most probable number technique at 30°C (IDF Standard 

73A: 1985). Brussels: International Dairy Federation. 

INTERNATIONAL DAIRY FEDERATION, 1990. Milk and milk-based products 

Enumeration of Staphylococcus aureus (IDF Standard 145: 1990). Brussels: International Dairy 

Federation. 

INTERNATIONAL DAIRY FEDERATION, 1991. Milk and milk products - Enumeration of 

microorganisms. Colony count at 30°C (IDF Standard 100B: 1991). Brussels: International 

Dairy Federation. 

INTERNATIONAL DAIRY FEDERATION, 1995a. Milk and milk products - Detection of 

Salmonella (IDF Standard 93B: 1995). Brussels: International Dairy Federation. 

INTERNATIONAL DAIRY FEDERATION, 1995b. Milk and milk products - Detection of 

Listeria monocytogenes (IDF Standard 143A: 1995). Brussels: International Dairy Federation. 

 
 
 



98 


ISONO, Y., SHINGU, I. & SHIMIZU, S., 1994. Identification and characteristics of lactic acid 

bacteria from Masai fennented milk in Northern Tanzania. Bioscience. Biotechnology. 

Biochemistry 58, 660-664. 

IWUOHU, C. I. & EKE, O. S., 1996. Nigerian indigenous fennented foods: their traditional 

process operation, inherent problems, improvements and current status. Food Research 

International 29, 527-540. 

JACKSON, H. W. & MORGAN, M. K, 1954. Identity and origin of the malty aroma substance 

from milk cultures of Streptococcus lactis var. maltigenes. Journal of Dairy Science 37, 1316

1324. 

JIWOUA, C. & MILLIERE, J. B., 1990. Lactic flora and enterococci ill cultured milk 

(Pindidam) manufacture in Adamaoua Cameroon. Lail 70,475-486 (Abstract). 

JOHANSEN, E. & KIBENICH, A., 1992. Characterization of Leuconostoc isolates from 

commercial mixed strain mesophilic starter cultures. Journal ofDairy Science 75, 1186-1191. 

JORDAAN, I., KELLER, J. J. & UYS, D., 1998. Marketing plan for Dairytainer. Agricultural 

Research Council-Head Office, P. O. Box 8783, Pretoria 0001, Republic of South Africa. 

JOUBERT, W. A. & BRITZ, T. J., 1987. A simple and inexpensive method for the long-term 

preservation of microbial cultures. Journal ofMicrobiological Methods 7, 73-76. 

KANDLER, O. & WEISS, N., 1986. Genus Lactobacillus. IN: Sneath, P. H. A., Mair, N. S., 

Sharpe, M. E. & Holt, J. G. (eds.). Bergey's manual of systematic bacteriology Vol. 2. 

Baltimore: Williams & Wilkins. pp. 1208-1234. 

KASSAYE, T., SIMPSON, B. K., SMITH, J. P. & O'CONNOR, C. B., 1991. Chemical and 

microbiological characteristics ofItitu. Milchwissenschaft 46, 649-652. 

 
 
 



99 


KEENAN, T. W. & LINDSAY, R. c., 1966. Removal of green flavour from ripened butter 

cultures. Journal ofDairy Science 49, 1563. 

KEENAN, T. W., LINDSAY, R. c., MORGAN, M. E. & DAY, E. A., 1966. Acetaldehyde 

production by single-strain lactic streptococci. Journal ofDairy Science 49, 10. 

KEENAN, T. W. & BILLS, D. D., 1968. Metabolism of volatile compounds by lactic starter 

culture microorganisms. A review. Journal ofDairy Science 51, 1561-1567. 

KELLER, J. J. & JORDAAN, I., 1990. Fennented milks for the South African market. South 

African Journal ofDairy Science 22, 47-49. 

KHEDKAR, C. D., MANTRI, J. M. & KHEDKAR, G. D., 1994. Nutritional significance of 

lactose hydrolysis in fennented dairy products: a review. Cultured Dairy Products Journal 29, 13

18. 

KIMONYE, J. M. & ROBINSON, R. K., 1991. Iria ri Matii - a traditional fennented milk from 

Kenya. Dairy Industries International 56, 34-35 (Abstract). 

KLIJN, N., WEERKAMP, A. H. & DE VOS, W. M., 1995. Detection and characterization of 

lactose-utilizing Lactococcus spp. in natural ecosystems. Applied and Environmental 

Microbiology 61, 788-792. 

KNEIFEL, W. & GRETNER, I., 1992. A simple method for estimating the carbon dioxide 

production ofmesophilic starter cultures. Milchwissenschaft 47, 708-711. 

KNEIFEL, W., KAUFMAN, M., FLEISCHER, A. & ULBRETH, F., 1992. Screening of 

commercially available mesophilic dairy starter cultures: biochemical, sensory and microbiological 

properties. Journal ofDairy Science 75,3158-3166. 

 
 
 



100 


KOSIKOWSKI, F. V., 1977. Cheese and fermented milk foods (2nd ed.). Michigan: Edwards 

Brothers, Inc. 

KOSIKOWSKI, F. V. & MISTRY, V. V., 1997. Cheese and fermented milk foods Vol I 

Origins and principles (3rd ed.). Connecticut: F.V. Kosikowski, L.L.c. 

KROGER, M., KURMANN, J. A. & RASIC, J. L., 1992. Fermented milks - Past, present, and 

future . IN: Ruskin, F.R. (ed.). Applications of biotechnology to traditional fermented milks. 

Washington, D.C.: National Academy Press. pp.61-67. 

KURMANN, J. A., 1984. Aspects of the production of fermented milks. IDF Bulletin, No. 178. 

Brussels: International Dairy Federation. pp.16-26. 

KURMANN, J. A., RASIC, J. L. & KROGER, M., 1992. Encyclopedia offermented fresh 

milkproducts. New York: Van Nostrand Reinhold. 

LANGENHOVEN, M. L., WOLMARANS, P., JOOSTE, P. L., DHANSAY, M. A. & 

BENADE, A. J. S., 1995. Food consumption profile of the South African adult population. South 

African Journal ofScience 91,523-528. 

LAULUND, E., 1993. Focus on starter cultures for dairy products: strategies for future 

development. International Food Ingredients 37-40, 42-43. 

LEDERER, C. L., BODYFELT, F. W. & McDANIEL, M. R., 1991. The effect of carbonation 

level on the sensory properties of flavoured milk beverages. Journal ofDairy Science 74, 2100

2109. 

LEES, G. J. & JAGO, G. R., 1978. Role of acetaldehyde in metabolism: a review 1. Enzymes 

catalyzing reactions involving acetaldehyde. Journal ofDairy Science 61 , 1265-1215. 

 
 
 



101 


LEVATA-JOVANOVIC, M. & SANDINE, W. E., 1996. Citrate utilization and diacetyl 

production by various strains of Leuconostoc mesenteroides ssp. cremoris. Journal of DailY 

Science 79, 1928-1935. 

LINDSAY, R. c., DAY, E. A. & SANDINE, W. E., 1965. Green flavour defect in lactic starter 

cultures. Journal ofDairy Science 48,863. 

LORETAN, T., 1999. The diversity and technological properties of yeasts from indigenous 

traditional South African fermented milks. M.Sc. Thesis. Department of Microbiology and 

Biochemistry, University of the Free State, Bloemfontein (to be submitted). 

MARGALITH, P. Z., 1981. Flavor Microbiology. Springfield: Charles C Thomas Publisher. 

pp.1-309. 

MARSHALL, V. M. E., 1986. The microflora and production of fermented milks. Progress in 

Industrial Microbiology 23, 1-44. 

MARSHALL, V. M. E., 1987a. Lactic acid bacteria: Starters for flavour. FEMS Microbiology 

Reviews 46,327-336. 

MARSHALL, V. M. E., 1987b. Fermented milks and their future trends 1. Microbiological 

aspects. Journal ofDairy Research 54, 559-574. 

M ARSHALL, V. M. E. & LAW, B. A., 1984. The physiology and growth of dairy lactic-acid 

bacteria. IN: Davies, F.L. & Law, B.A. (eds.). Advances in the microbiology and biochemistlY of 

cheese andfermented milk. London and New York: Elsevier Applied Science publishers pp.67-98. 

McKAY, L. L., 1983. Functional properties of plasmids in lactic streptococci. Antonie van 

Leeuwenhoek 49,259. 

 
 
 



102 


McKAY, L. L. & BALDWIN, K.A., 1990. Applications for biotechnology: present and future 

improvements in lactic acid bacteria. FEMS Microbiology Reviews 87,3-14. 

MILK INDUSTRIES, 1994. Gaio - new fennented milk has positive health implications. J\1ilk 

Industries 96 (5), 22-24. 

MIYAMOTO, T., GICHURU, S. G. G., AKIMOTO, T. & NAKAE, T., 1986. Identification 

and properties of lactic acid bacteria isolated from traditional fennented beverages in east Africa. 

Japanese Journal ofZoo technical Science 57,265-276. 

MOCQUOT, G. & HUREL, C., 1970. The selection and use of some micro-organisms for the 

manufacture offennented and acidified milk products. Journal ofthe Society ofDairy' Technology 

23. 130. 

MOGESSIE, A., 1992. The microbiology of Ethiopian Ayib. IN: Ruskin, F.R. (ed.). Application 

of biotechnology to traditional fermented foods. Washington, D.C.: National Academy Press 

pp.71-74. 

MORENO, I. & BUSANI, S. F. B., 1990. Characterization of lactococci isolated from raw milk 

and commercial lactic starters. Coletanea do Instituto de Technologia de Alimenros 20, 44-50 

(Abstract). 

MOR GAN, M. E., 1976. The chemistry of some microbially induced flavour defects in milk. and 

dairy foods. Biotechnology and Bioengineering 18, 953-965. 

MOSTERT, J. F., 1975. Die ekologie en taksonomie van Streptococcus diacetilactis. MSc 

(Agric) verhandeling. Departement Mikrobiologie en Plantsiektekunde. Universiteit van Pretoria, 

Pretoria. pp. 1-60. 

 
 
 



103 


MUTUKUMIRA, A. N., 1995. Properties of Amasi, a natural fermented milk produced by 

smaUholder milk producers in Zimbabwe. Milchwissenschaft 50,201-204. 

MUTUKUMIRA, A. N., 1996. Investigation of some prospects for the development of starter 

cultures for industrial production of traditional fermented milk in Zimbabwe. Doctor Scientiarum 

Thesis. Department of Food Science. Agricultural University of Norway, Box 5036, N-1432 As, 

Norway. 

NARVHUS, J. A., 0STERAAS, K., MUTUKUMIRA, T. & ABRAHAMSEN, R. K., 1998. 

Production of fermented milk using a malty compound-producing strain of Lactococcus lactis 

subsp. lactis biovar. diacetylactis, isolated from Zimbabwean naturally fermented milk. 

International Journal ofFood Microbiology 41, 73-80. 

NORTHOLT, M. D., 1984. Growth and inactivation of pathogenic micro-organisms during 

manufacture and storage of fermented dairy products. A review. Netherlands Milk and Dairy 

Journal 38, 135-150. 

NOUT, M. J. R., 1992. Upgrading traditional biotechnological processes. IN: Ruskin, F.R. (ed.). 

Applications of biotechnology to traditional fermented foods. Washington, D.C.: National 

Academy Press. pp.11-19. 

NOUT, M. J. R., 1994. Fermented foods and food safety. Food Research International 27, 291

298. 

OLASUPO, N. A., 1992. Nono - a Nigerian study. Dairy Industries International 57, 37 

(Abstract). 

OLASUPO, N. A., OLUKOYA, D. K. & ODUNFA, S. A., 1997. Identification of 

Lactobacillus species associated with selected African fermented foods. ZeitschriJt fur 

Naturforschung (Journal of Biosciences) 52, 105-108. 

 
 
 



104 


OLUKOYA, D. K., EBIGWEI, S. I., ADEBANWO, O. O. & OSIYEMI, F. 0., 1993. 

Plasmid profiles and antibiotic susceptibility patterns of Lactobacillus isolated from fermented 

foods in Nigeria. Food Microbiology 10, 279-285. 

ONO, J., GOTO, T. & OKONOGI, S., 1992. Metabolism and propagation rates in lactic acid 

bacteria. IN: Nakazawa, Y. & Hosono, A. (eds.). Functions offermented milk. London and New 

York: Elsevier Applied Science. pp.165-190. 

PACKAGING REVIEW, 1995. Packaging new age beverages. Packaging Review 21,21. 

PADMANABHA-REDDY, V., HABIBULLA-KHAD, M. M. & PURUSHOTHAMAN, V., 

1994. Plasmid linked starter characteristics in lactococci isolated from dahi and buttermilk. 

Cultured Dairy Products Journal 29, 25-26, 28-30. 

PACK, M. Y., VEDAMUTHU, E. R, SANDINE, W. E., ELLIKER, P. R & LEESMENT, 

H., 1968. Effect of temperature on growth and diacety1 production by aroma bacteria in single

and mixed-strain lactic cultures. Journal ofDairy Science 51, 339. 

PARKER, R B. & ELLIKER, P. R, 1953. Effect of spoilage bacteria on biacetyl content and 

flavour of cottage cheese. Journal ofDairy Science 36, 843. 

PARMELEE, C. E., 1967. Applications of simple procedure for detecting gas production by 

lactic cultures. Journal ofDairy Science 50, 953 (Abstract). 

QUINN, P. J., 1959. Foods and feeding habits of the Pedi. Johannesburg: Witwatersrand 

University Press. pp.132. 

RAO, D. R, REDDY, A. V., PULUSANI, S. R & CORNWELL, C. E., 1984. Biosynthesis 

and utilization of folic acid and vitamin B12 by lactic cultures in skim milk. Journal of Dairy 

Science 67, 1169-1174. 

 
 
 



105 


REILLY, A. & WESTBY, A., 1997. Food fennentation - Traditional low-cost food preservation 

systems. IN: Dirar, B.A. (ed.). Food processing technologies for Africa. Vienna: United Nations 

Industrial Development Organization. pp.69-78. 

REUTER, G., 1985. Elective and selective media for lactic acid bacteria. international Journal of 

Food Microbiology 2, 55-68. 

ROGOSA, M., MITCHELL, J. A. & WISEMAN, R. F., 1951. A selective medium for the 

isolation of oral and fecal lactobacilli. Journal ofBacteriology 62, 132-133. 

ROHM, H., ELISKASES-LECHNER, F. & BRAUER, M., 1992. Diversity of yeasts ill 

selected dairy products. Journal ofApplied Bacteriology 72,370-376. 

RSA STATISTICS IN BRIEF, 1997. Central Statistics I nfonnation. Steyn's Arcade, 274 

Schoeman Street, Private Bag X44, 0001 Pretoria. 

RUA, B., OLIVARES, J.C., ROMERO, J. R. & ALDAMIZ-ECHEBARRIA, P., 1993. 

Design of a starter culture for Idiazabal cheese. Identification of the lactic flora. Alimentacion 

Ezuipos y Techologia 12, 53-56 (Abstract). 

SALAMA, M. S., SANDINE, W. E. & GIOVANNONI, S. J., 1993. Isolation of Lactococcus 

lactis subsp. cremoris from nature by colony hybridization with RNA probes. Applied 

Environmental Microbiology 59,3941-3945. 

SALAMA, S. S., MUSAFIJA-JEKNIC, T., SANDINE, W. E. & GIOVANNONI, S. J., 1995. 

An ecological study of lactic acid bacteria: isolation of new strains of Lactococcus including 

Lactococcus lactis subspecies cremoris. Journal ofDairy Science 78, 1004-1017. 

SANDERS, M. E., 1991. Mixed cultures in dairy fennentations. IN: Zeikus, G. & Johnson, E.A. 

(eds.). Mixed cultures in biotechnology. New York: McGraw-Hill, Inc. pp.105-133. 

 
 
 



106 


SANDINE, W. E., ELLIKER, P. R. & ANDERSON, A. W., 1957. A simple apparatus for 

measurement of gas production and activity on lactic starter cultures. Milk Product Journal 48, 

12-13,39-40. 

SANDINE, W.E., ELLIKER, P. R. & HAYS, H., 1962. Cultural studies on Streptococcus 

diacetylactis and other members of the lactic streptococcus group. Canadian Journal of 

Microbiology 8,161-174. 

SANDINE, W. E., DALY, C., ELLIKER, P. R. & VEDAMVTHV, E. R., 1972. Causes and 

control of culture-related flavor defects in cultured dairy products. Journal of Dairy Science 55, 

1031-1039. 

SAS, 1985. User's guide for personal computers. SAS Inst., Inc., Cary, NC 

SCHILLINGER, V., HOLZAPFEL, W. H. & KANDLER, 0., 1989. Nucleic acid 

hybridization studies on Leuconostoc and heterofermentative lactobacilli and description of 

Leuconostoc amelibiosum sp. nov. Systematic and Applied Microbiology 12,48-55. 

SEGAL, I., 1983. Lactase deficiency in the South African Black population. The American 

Journal ofClinical Nutrition 38,901-905. 

SEITZ, E. W., SANDINE, W. E., ELLIKER, P. R. & DAY, E. A., 1963. Distribution of 

diacetyl reductase among bacteria. Journal ofDairy Science 46, 186. 

SEMENIKHINA, V. F., 1986. Interrelations between strains ill starters for cultured dairy 

products. IN: Organizing committee of the XXII International Dairy Congress, (ed.). Milk- the 

vital force: Proceedings of the XXII International Dairy Congress. D. Reidel Publishing 

Company. pp.631-639. 

 
 
 



107 


SHAHANI, K. M. & CHANDAN, R. C., 1979. Nutritional and healthful aspects of cultured and 

culture-containing dairy foods. Journal ofDairy Science 62, 1685-1694. 

SHALO, P. L. & HANSEN, K. K., 1973. Maziwa lala - a fermented milk. World Animal RevierI' 

5,32-37. 

SIMOONS, F. J., 1969. Primary adult lactose intolerance and the milking habit: A problem in 

biological and cultural interrelations. 1. Review of the medical research. The American Journal of 

Digestive Diseases 14, 819-836. 

SIMOONS, F. J., 1970. Primary adult lactose intolerance and the milking habit: A problem in 

biological and cultural interrelations. II. A culture historical hypothesis. The American .fournal of 

Digestive Diseases 15, 695-710. 

SINHA, R. P., MODLER, H.W. & EMMONS, D. B., 1989. Changes in acidity and starter 

bacteria in commercial yogurts during storage. Cultured Dairy Products Journal 24, 12. 

SMIT, L. E., SMITH, N., SCHONFELDT, H. C. & HEINZE, P. H., 1998. The Nutritional 

content of South African milk and liquid milk products. ARC - Animal Nutrition and Animal 

Products Institute, Private Bag X2 Irene 0062 Republic of South Africa. 

SOGA, J. H., 1932. The Ama-Xhosa: Life and customs. Lovedale: Lovedale Press. pp.355. 

SOUANE, M., 1997. Lactic acid fermentation as a low cost food process and preservation 

technology. IN: Dirar, H.A. (ed.). Food processing technologies for Africa. Vieill1a: United 

Nations Industrial Development Organization. pp.25-50. 

SOUTH AFRICA, 1997. Foodstuffs, Cosmetics and Disinfectants act (Act 54 of 1972). 

Proclamation No. R1555. Regulations relating to milk and dairy products. Government Gazette 

Vol 389, 21 November 1997. 

 
 
 



108 


STADHOUDERS, J., 1975. Microbes in milk and dairy products. An ecological approach. 

Netherlands Milk and Dairy Journal 29, 104-126. 

STAYT, H. A., 1931. The Bavenda. International Institute of African Languages and Cultures. 

Oxford University Press. 

STEINKRAUS, K. H., 1992. Lactic acid fennentations. IN: Ruskin, F.R. (ed.). Applications of 

biotechnology to traditionalfermentedfoods. Washington, D.C.: National Academy Press. pp.43

51. 

TAKAHASHI, M., OKADA, S., UCHIMURA, T. & KOZAKI, M., 1992. Leuconostoc 

ameliosum (Schillinger, Holzapfel, and Kandler 1989) is a later subjective synonym of 

Leuconostoc citreum (Farrow, Facklam, and Collins 1989). International Journal of Systematic 

Bacteriology 42, 649-651 (Abstract). 

TAMIME, A. Y. & ROBINSON, R. K., 1985. Yoghurt science and technology. Oxford: 

Pergamon Press. 

TANTAOUI-ELARAKI, A. & EL-MARRAKCHI, A., 1987. Study of Moroccan dairy 

products: Iben and smen. MIRCEN Journal ofApplied Microbiology and Biotechnology 3, 211

220. 

TERZAGHI, B. E. & SANDINE, W. E., 1975. Improved medium for lactic streptococci and 

their bacteriophages. Applied Microbiology 29, 807-813. 

TEUBER, N., GElS, A. & NEVE, H., 1992. The Genus Lactococcus. IN: Barlows, A., 

Trliper, H.G., Dworkin, M., Harder, W. & Schleifer, K-H. (eds.). The Prokaryotes Vol.2. Berlin : 

Springer-Verlag. pp.1482-150 1. 

 
 
 



109 


THOMAS, T. D., 1985. Role of lactic acid bacteria and their improvement for production of 

better fermented animal products. New Zealand Journal of Dairy Science and Technology 20, 1

10. 

TURNER, G. A., 1909. The diet of the South African natives in their kraals. Pretoria: 

Goverment Printing and Stationary Office. pp.96. 

TURNER, N., SANDINE, W. E., ELLIKER, P. R. & DAY, E. A., 1963. Use of tetrazolium 

dyes in an agar medium for differentiation of Streptococcus lactis and Streptococcus cremoris. 

Journal ofDairy Science 46, 380-385. 

UMOH, V. J., ADESIYUN, A. A. & GOMWALK, N. E., 1990. The occurrence of 

Staphylococcus aureus in fermented milk products (Fura and Manshanu) in Nigeria. International 

Journal ofFood Microbiology 10,343-348. (Abstract) 

URBACH, G., 1995. Contribution of lactic acid bacteria to flavour compound formation in dairy 

products. International Dairy Journal 5, 877-903. 

VEDAMUTHU, E. R., 1982. Fermented milks. IN: Rose, A.H (ed.). Economic Microbiology. 

London, New York: Academic Press Inc. pp.199-225. 

VEDAMUTHU, E. R., 1994. The dairy Leuconostocs: use in dairy products. Journal of Dairy 

Science 77,2725-2737. 

VILLANI, F., MOSCHETTI, G., BLAIOTTA, G. & COPPOLA, S., 1997. Characterization 

of strains of Leuconostoc mesenteroides by analysis of soluble whole-cell protein pattern, DNA 

fingerprinting and restriction of ribosomal DNA. Journal ofApplied Bacteriology 82,578-588. 

VOGENSEN, F. K., KARST, T., LARSEN, J. J., KRINGELUM, B., ELLEKAER, D. & 

WAAGNER NIELSEN, E., 1987. Improved direct differentiation between Leuconostoc 

 
 
 



110 


cremoris, Streptococcus lactis subsp. diacetylactis and Streptococcus cremoris/Streptococcus 

lactis on agar. Milchwissenschaft 42, 646-648. 

WEERKAMP, A. H., KLIJN, N., NEETER, R. & SMIT, G., 1996. Properties of mesophilic 

lactic acid bacteria from raw milk and naturally fennented raw milk products. Netherlands Jfilk 

and Dairy Journal 50, 319-332. 

WEISS, N., 1992. The Genera Pediococcus and Aerococcus. IN: Barlows, A., Trtiper, H.G., 

Dworkin, M., Harder, W. & Schleifer, K-H. (eds.). The Prokaryotes Vol. 2. Berlin: Springer

Verlag. pp.1502-1507. 

WICKERHAM, L. J., 1951. Taxonomy of yeasts. United States Departement of Agriculture, 

Technical Bulletin pp.l 029. 

YAMANI, M. I. & ABU-JABER, M. M., 1994. Yeast flora of Labaneh produced by in-bag 

straining of cow milk set yogurt. Journal ofDairy Science 77, 3558-3564. 

YUGUCHI, H., HlRAMATSU, A., DOl, K., IDA, Ch. & OKONOGI, Sh., 1989. Studies on 

the flavour of yoghurt fennented with Bifidobacteria - significance of volatile components and 

organic acids in the sensory acceptance of yoghurt. Japanese Journal ofZootechnical Science 60, 

734-741. 

 
 
 



-----------------------

111 

Appendix A: Score card for sensory evaluation 

Sensory analysis of Amasi Jul-98 E Beukes M Spreeth 

Name: Date:_________ 

Session & panellist no.:____________ 

SEcode:_______ 

You have received a set of samples. Please evaluate each sample individually from left 
to right for the designated attributes. Eat a piece of carrot and take a mouthful of water 
in between evaluating the samples. 

1. Evaluate the appearance of the product with the lid still closed 

Colour 	 Blue white White Creamy Creamy Pink/apricot 
white 

2. 	 Evaluate the aroma of the product after the lid has been removed 

None Mdt IF· I x reme y srIglhtlY o era e y airy very E t 
Sourness 1 2 3 4 5 6 
Cottage cheese 1 2 3 4 5 6 
Fresh 1 2 3 4 5 6 
Musty/Dusty 1 2 3 4 5 6 

3. 	 Evaluate the visual texture attributes of the productusing a spoon 

None IQI IV o erate y alrly very x reme y sr htl M d F . I 	 E t 
Amount of airbubbles 1 2 3 4 5 6 
Smoothness 1 2 3 4 5 6 
Lumpiness 1 2 3 4 5 6 
Flocculated 1 2 3 4 5 6 

Slightly Moderately Fairly Very Extremely 
Not viscous viscous viscous viscous viscous viscous 

IViscosity 1 2 I 3 4 5 6 
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4. Evaluate the mouth-feel by taking a spoonful of the product 

None 
1 
1 

5. Evaluate the flavour of the product by tasting a spoonful 

None Slightly Moderately Fairly Very Extremely 
Sour (lactic) 1 2 3 4 5 6 
Astringent 1 2 3 4 5 6 
Buttery 1 2 3 4 5 6 
Cottage cheese 1 2 3 4 5 6 

6. Evaluate the aftertaste and mouthfeel after a spoonful has been tasted 

F . I None o erately alrly E xtreme y Slightly M d Very 
Mouth-coating 1 2 3 4 5 6 
Rancid 1 2 3 4 5 6 
Astringent 1 2 3 4 5 6 
Bitter 1 2 3 4 5 6 
Other: 1 2 3 4 5 6 

Comments: 

Thank you for your time and co-operation! 
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Appendix A: (continued) 

Sensory analysis of Amasi July 1998 

Definitions of terms 

1. Appearance 

Color 

2. Aroma 

Sourness 
Cottage cheese 
Fresh 
Musty/Dusty 

3. Visual texture 

Amount of air bubbles 
Smoothness 
Lumpiness 
Flocculated 
Viscosity 

4. Mouth-feel 

Watery 
Creamy 

5. Flavour 

Sour (lactic) 

Astringent 

Buttery 
Cottage cheese 

-A discription of the colour of the sample. 


-Aroma associated with sour milk/cream. 

-Aroma associated with specifically smooth cottage cheese. 

-Clean aroma associated with a fresh fermented milk product. 

-Papery, stuffy somewhat dirty aroma. 


-A discription of the amount of air bubbles present throughout the sample. 

-Uniform appearance without uneven chunks or foreign particles. 

-Presence of individual clots varying in size. 

-Presence of flocculated particles. 

-The resistance of the fluid to flow freely. Not viscous e.g. water and highly 

viscous e.g. custard. 


-Sensation experienced when drinking water. Lack of body and fullness. 

-Smooth top note characterictic of fresh sweet cream of butter. 


-Basic taste on tongue stimulated by acids. Characteristic taste of lactic acid. 

(sour milk/cream) 

-A puckery sensation similar to that produced by astringent chemicals such 

as alum. Also associated with tannins (e.g. strong tea). 

-Taste associated with fresh butter. 

-Taste associated with specifically smooth cottage cheese. 


6. Aftertaste and mouthfeel 

Mouth-coating -Fatty film that covers or coats the mouth and throat. 
Rancid -Aromatic associated with oxidized fats and oils. 
Astringent -Chemical feeling on the tongue described as puckering/dry, associated with 

tannins (e.g. strong tea). 
Bitter -Taste on tongue stimulated by solutions such as caffeine. 
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