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ABSTRACT

~—

Natural essential oils {clove | pepper mint | lemon ; and cumin ) and synthetic
preservatives ( Potasium sorbate ; succinic acid ; and citric acid ) has clear
antimicrobial effect on the groth ; enzymatic activities ; and toxin production
of microorganisms ( moulds ;| yeasts ; and bacteria ) related directly to the
contamination of both bakery and confectionery products .

These substances when applied to the foods in proper levels cause prolong-

ing of the shelf life of Creep ( sweet bakery product )

Central Library - Ain Shams University



List of Figures

Title

Mesophilic acrobic bacteria in bakery products.

Coliform bacteria in bakery products.

Staph aureus in bakery products.

Bagillus cereus in bakery products.

Mouids in bakery products.

Yeasts in bakery products.

Mesophilic aerobic bacteria in confectionery products.
Coliform bacteria in confectionery products.

Staph aureus in confectionerry products.

Bacillus cereus in confectionery products.

Moulds in confectionery products.

Yeasts in confectionery products.

Growth initiation of moulds as affected by clove oil.
Growth initiation of yeasts as affected by clove oil.
Growth initiation of bacteria as affected by clove oil.
Growth initiation of moulds as affected by pepper mint oil.
Growth initiation of yeasts as affected by pepper mint oil.
Growth initiation of bacteria as affected by pepper mint oil.
Growth initiation of moulds as affected by lemon oil.
Growth initiation of yeasts as affected by lemon oil.
Growth initiation of bactenia as affected by femon oil.
Growth initiation of moulds as affected by cumin il.
Growth initiation of yeasts as affected by cumin oil.
Growth initiation of bacteria as affected by cumin oil.

Growth initiation of moulds as affected by potassium sorbate.

Central Library - Ain Shams University

Page

129
136
144
150
156
163
168
175
182
190
195
200

307

310
312
313
315
37
318
320
322



27-
28-
29

31-
32-

Growth initiation of yeasts as affected by potassium sorbate.

Growth initiation of bacteria as affected by potassium sorbate.

Growth initiation of moukds as affected by succinic acid.
Growth iniiation of yeasts as affected by succinic acid.
Growth initiation of bacteria as affected by succinic acid.
Growth initiation of moulds as affected by citric acid.
Growth initiation of yeasts as affected by citric acid.
Growth initiation of bacteria as affected by citric acid.

Central Library - Ain Shams University

325
326
328

331



10-

11-

12-

13-

List of Tables

Title

Mesophilic aerobic bacteria in creep contained essential oils and
stored at 25%c.

Mesophilic aerobic bacteria in creep contained essential oils and
stored at 5%¢.

Mesophilic aerobic bacteria in creep contained synthetic preservatives

and stored at 25%¢.

Mesophilic aerobic bacteria in creep contained synthefic preservatives

and stored at 5%.

Coliform bacteria in creep contained essential oils and stored at 25%c.

Coliform bacteria in creep contained essential oils and stored at 59%.

Coliform bacteria in creep contained synthetic preservatives and
stored at 25%.

Cofiform bacteria in creep contained synthetic preservatives and
stored at 5%.

Staph. aureus in creep contained essential oils and stored at 25°¢.

Staph. aureus in creep contained essential oils and stored at 5%c¢.

Staph. aureus in creep contained synthetic preservatives and
stored at 25%.

Staph. aureus in creep contained synthetic preservatives and
stored at 5%c.

Bacillus cereus in creep confained essential oils and stored at
250¢,

Central Library - Ain Shams University

206

21

214

217

221

224

227

230

233

236

242

246



14-

15-

16-

17-

18-

19-

Bacillus cereus in creep contained essential oils and stored

at 5%¢.

Bacillus cereus in creep contained synthetic preservatives and stored

at 25%c.

Bacillus cereus in creep contained essential oils and stored at 5%¢.

Moulds in creep contained essentiat oils and stored at 25%.
Moulds in creep contained essential oils and stored at 5%c.

Mouids in creep contained synthetic preservatives and stored
at 25%¢.

20-

21-

22-

24-

23

26-

27-

28-

Moulds in creep contained synthetic preservatives and stored
at S%c.

Yeasts in creep contained essential oils and stored at 259%¢.
Yeasts in creep contained essential oils and stored at 5°¢.

Yeasts in creep contained synthetic preservatives and stored
at 25%¢.

Yeasts in creep contained synthetic preservatives and stored at 5%c.
Microbiological profile of creep raw ingredients.

Microbiological profile of creep equipments.

Antimicrobial potency of essential oils.

Score of antimicrobiat potency of essential oils.

Central Library - Ain Shams University

248

251

254

257

260

263

265

257

269

272

274

276

285

292



3

%

37-

Antimicrobial potency of synthetic preservatives.

Score of antimicrobial potency of synthetic preservatives.
Inhibition of amylase production by moulds as affected by temp.
inhibition of amylase production by yeasts as affected by temp.
inhibition of amylase production by bacteria as affected by temp.
Inhibition of protease production by mouids as affected by temp.
Inhibition of protease production by yeasts as affected by temp.
inhibition of protease production by bacteria as affected by temp.
inhibition of fipase production by mouids as affected by temp.
inhibition of lipase production by yeasts as affected by temp.
inhibition of lipase production by bacteria as affected by temp.
inhibition of amyiase production by moulds as affected by PH.
inhibition of amylase production by yeasts as affected by PH.
Inhibition of amylase production by bacteria as affected by PH.
inhibition of protease production by moulds as affected by PH.
Inhibition of protease production by yeasts as affected by PH.
inhibition of protease production by bacteria as affected by PH.

inhibition of lipase production by mouids as affected by PH.

Central Library - Ain Shams University

Page

299

337

341

347

352

361

367

372



47-

2

51~

52-

i3

&

S7-

2

61-

62-

¥

Inhibition of lipase production by yeasts as affected by PH.
Inhihition of fipase production by bacteria as affected by PH
Inbibition of amytase production by moulds as affected by aW.
Inhibition of amylase production by yeasts as affected by aW.
Inhibition of amylase production by bacteria as affected by aW.
Inhibition of protease production by moulds as affected by aW.
inhibition of protease production by yeasts as affected by aW.
Inhibition of protease production by bacteria as affected by aW.
inhibition of lipase production by moulds as affected by aW.
inhibition of lipase production by yeasts as affected by aW.
inhibition of lipase production by bacteria as affecied by aW.
Inhibition of amylase actively as affected by preservatives.
Inhibition of protease actively as affected by preservatives.
Inhibition of lipase actively as affected by preservatives.
inhibition of enterotoxin production as affected by preservatives.
Produced mycotoxins by fungal isolates.

Microbiological assay of mycotoxin production.

Biological assay of mycotoxin production as affected by essential oils.

Biological assay of mycotoxin production as affected by preservatives.

Central Library - Ain Shams University

374

377

381

387

392

410

412

418

422

423

429



ACKNOWLEDGMENT

| wish to express my hearty appreciation to Dr. Sawsan M.
El.Gamal, Prof. of microbiology, botany department, college for
women's, Ain Shams University for her interest indispensable advice,
valuable comments and criticism.

My sincere gratitude and indebtedness are due to Dr. M. Fahmi
Sadiek, head of food hygiene department, nutrition institute, Cairo for
suggesting the problermn and significant advices in the preparation of the
thesis.

} would fike to express my sincere gratitude to Dr. M. Reda El-
Sherbiny, Prof. of microbiology, nutrition institite, Cairo for his
valuable comments and criticism.

Thanks are also payed to Dr. Fatma El-Zahraa A. El-Sherif,
Lecture of microbiology, home economics faculty, Menoufia University,
for her helpful action and kind encouragement.

The author is thankful to Dr. Samir El-Dashloty, dean of home

economics faculty, Menoufia University for the facifities provided for this
work.

Central Library - Ain Shams University



infroduction

Significant levels of human illness in different areas
of the world are related mainly to consumption of foods
contaminated with infectious microorganisms such as Staph.

aureus, Bacillus cereus, Escherichia coli, Salmonella Sp.,

Shigella SP., Clostridium perfringens, Clostridium

botulinum, Vibriec cholera, Vibrio parahemolyticus, Brucella

Sp., and group A streptococci, in addition to some toxigenic
genera of moulds such as Penicilliua, Aspergillus,
Alternaria and Cladosporium. The main and absgiute effects of
microbial contamination of foods are due to the ability of
these organisms to produce either exotoxins or endotoxins
whick may be heat-stable or heat-labile and cause severe
enteric and gastro-intestinal diseases for both human and
animals. On the other hand, toxins of moulds which are
called mycotoxins and specially aflatoxins may cause liver
cancer in man. Also, some organisms wmay invade the internal
human tissues and reach blood stream and cause damage to

some organs such as the brain.

Effective methods of food preservation had been the
subject of research since the early civilizations. Our
modern world with its rural production and urban consuapsion
of foods has caused an increase in +this field. The
continuing crises in our world food supply dictate that

spoilage must be reduced as much as possible.
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