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Table 8 Chemical properties and microbial qualities of orange juice

Sample Degree of Total bacteria Total Yeasts Total Molds
No pHt Brix (CFU/ml) (CFU/ml) (CFU/ml)
1 2.55 12 25 12 2
2 2.34 11 700 540 3
3 2.53 10 32 10 0
4 2.46 10 870 470 0
5 3.04 13 2100 430 0
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Table 9  Chemical properties and microbial qualities of fermented brine
Sample Degree of | Lactic acid bacteria Total Yeasts Total Molds
No pi Brix (CFU/ml) (CFU/ml) (CFU/ml)
1 3.32 32 3.9x10° 8.7x10° 0
2 3.72 38 4.4x10° 1.6x10° 0
3 3.34 42 2.8x10° 4.1x10" 0
4 3.42 36 2.6x10° 1.3x10° 0
5 3.35 42 2.7x10° 1.2x10° 0
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Table 10  Morphology of Yeasts Isolated from Orange Juice and Fermented Brine

Group of Number of
Description
Yeasts Isolates
white to cream , butyrous : vegetative reproduction by budding :
! . simple or elaborate pseudohyphae : no sexual reproduction
white to cream , butyrous : vegetative reproduction by budding : none
Y2 12 or simple pseudohyphae : persistent asci containing up to 4 smooth,
round ascospores.
white to cream , butyrous : vegetative reproduction by budding :
Y3 9 simple to elaborate pseudohyphae : evanescent asci containing up to 4
smooth, reniform ascospores.
white to cream , butyrous : vegetative reproduction by budding :
Y4 37 simple or elaborate pseudohyphae : persistent asci containing up to 4
smooth, round ascospores.
white to cream , butyrous : vegetative reproduction by budding : none
v ° pseudohyphae : no sexual reproduction
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Table 11 Physiological Properties of Yeasts Isolated from Orange Juice and Fermented Brine

Group of Fermentation of carbon compounds Assimilation of Other characteristics
Yeast nitrogen
Glu Su Lac Gal Mal KNO, NaNO, Urea DDB
hydrolysis reaction

Yl + - - - - - - - -
Y2 + + - _ - - - - -
Y3 + + + + - - - - -
Y4 + - - - - - - - -
Y5 + + - + _ - - - -

Glu = glucrose Su =sucrose Lac =lactose Gal = galactose Mal = maltose
DBB = diazonium blue B

+ = positive - = negative
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Table 12 Identification of isolated yeasts strain from orange juice and fermented brine with 26s

rDNA sequencing
Group
Percentage of Identity

of Genus Gene

(Base pairs)
Yeasts

Y1 Candida sp. Candida parapsilosis partial 99 (561/562)
Candida parapsilosis strain EXOC16 99 (564/568)
Candida sp. 36M 26s ribosomal RNA gene 99 (558/562)
Candida sp. NRRL Y-17456 26S 99 (558/562)
Candida parapsilosis partial 99 (557/562)
Y2 Zygosaccharomyces sp. Zygosaccharomyces fermentati 99 (560/562)
Zygosaccharomyces cidri 26S ribosomal RNA gene 98 (555/563)
Zygosaccharomyces sp. IFO 11067 gene 98 (552/563)
Zygosaccharomyces sp. IFO 11066 gene 96 (539/560)
Y3 Kluyveromyces sp. Kluyveromyces marxinus strain EXOC1 98 (550/556)
Kluyveromyces marxinus strain EXOC6 98 (550/556)
Kluyveromyces marxinus strain UWF 98 (550/556)
Kluyveromyces lactis strain NRRL 98 (550/556)
Kluyveromyces marxinus strain CICY-KI 99 (539/543)
Y4 Issatchenkia sp. Issatchenkia orientlis isolate 216 98 (570/577)
Issatchenkia orientlis isolate 181 98 (570/577)
Issatchenkia orientlis WL2002 26S 99 (559/562)
Issatchenkia orientlis strain UWFT-210 99 (559/562)
Issatchenkia orientlis isolate 149 99 (559/562)
Y5 Candida sp. Candida humilis strain UWO (PS) 92-2 98 (546/553)
Candida humilis 26S ribosomal RNA 98 (541/547)
Candida humilis 26S ribosomal RNA 99 (529/534)
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Table 13 Aqueous and ethanolic extracts of herbs

Moisture Content of

% Yield
Herbs Solvents Herbal Extracts
(w/w dry)
(%)
Garlic H,0 53.25 9.45
95 % Ethanol 2.99 26.02
Onion H,0 48.84 13.65
95 % Ethanol 14.41 26.54
H,0 12.26 11.31
Cinnamon
95 % Ethanol 7.47 20.11
H,0 1.81 10.40
Clove
95 % Ethanol 15.24 35.86
H,0 7.54 14.85
Holy basil
95 % Ethanol 4.26 28.35
H,0 22.68 21.40
Cabbage
95 % Ethanol 12.79 36.72
H,0 4.01 10.80
Galanga
95 % Ethanol 14.96 32.10
H,0 4.45 12.10
Boesenbergia
95 % Ethanol 5.12 28.55
H,0 6.17 15.30
Banana
95 % Ethanol 13.50 28.19
H,0 16.14 7.00
Asia pennywort
95 % Ethanol 6.11 19.11
H,0 4.87 12.25
Guava
95 % Ethanol 7.86 17.50
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disc diffusion

Table 14  Antiyeast activity of aqueous and ethanolic extracts of herbs (concentration 8
mg/disc) by disc diffusion.
Inhibition zone (mm)
Herbs Extraction
C. parapsilosis Z. fermentati | K. marxianus | I orientati C. humilis
Aqueous - - - - -
Garlic
Ethanolic - - - - -
Aqueous - - - - -
Onion
Ethanolic - - - - -
Aqueous - - - - -
Cinnamon
Ethanolic 19 19.5 16 12 12
Aqueous - - - - -
Clove
Ethanolic 25.5 24 21 17 19
Aqueous - - - - -
Holy basil
Ethanolic - - - - -
Aqueous - - - - -
Cabbage
Ethanolic - - - - -
Aqueous - - - - -
Galanga
Ethanolic - - - - -
Aqueous - - - - -
Boesenbergia
Ethanolic - - - - -
Aqueous - - - - -
Banana
Ethanolic - - - - -
Asia Aqueous - - - - -
pennywort Ethanolic - - - - -
Aqueous - - - - -
Guava
Ethanolic - - - - -
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Fig. 2 Contour plots showing combined effect of pH and clove concentration on the growth of C. parapsilosis, Z. fermentati and K. marxianus in orange juice solutions

under constant sucrose (OBrix) ;(A)=10 OBrix, B)=15 OBrix, (©)=20 *Brix
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Fig. 4 Contour plots showing combined effect of pH and cinnamon, clove and potassium sorbate concentration on the growth of /lorientalis in

fermented brine solutions under constant NaCl (OBrix) ; (A) =32 OBrix, (B) =37 OBrix, (C)=42 *Brix





