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APPENDIX A

Colour determination was performed on all orange juice samples using a
colourimeter, Minolta Chroma Meter Model CR-300 Series. The instrument was
calibrated with a white tile. The Hunter L*, a*, and b* scale give a measurement of
colour in units of approximate visual uniformi"ay throughout a liquid. L* value
represented the lightness of colour, a* value represented the greenness and redness-
and b* value represented the blueness and yellowness.

L* value measures lightness and varies from 100 for perfect white to zero for
black.

a* value measures redness when positive (+) and greenness when negative )
with maximum values of 60,

b* value measures yellowness when positive (+) and blueness when negative

(-) with maximum values of 60.

CIELAB L*
BLACK MIDDLE GRAY wHITE
] ® O

g 20 40 66 a0 100

lightness range of malenal surfaces

L* = whiteness/darkness, ranged from 0 to 100

Fig A.1 Value range in relation to lightness scales
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95-99 Near white

86-94 Very light valued

77-85 Light valued

68-76 Moderately light valued
59-67 Mid valued

50-58 Moderately dark valued
41-49 Dark valued

32-40 Very dark valued

31-27 Near black

a* = redness for positive value and greenness for the negative one b* =

yellowness for positive and blueness for negative value

Fig A.2 Colour chart of natural colour system( McGuire, 1992)
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Microbiological analysis

Medias
1. Maximum Recovery Diluent: MRD (Merck)
Typical composition (g / litre):

Peptone 1.0
Sodium chloride 8.5
Preparation:

Dissolve 9.5 g in 1 litre of distilled water. Dispense into final
containers and sterilize by autoclaving at 121°C for 15 minutes. The final pH

was 7.0£0.2 at 25°C.

2. Orange Serum Agar: OSA (Oxoid)
Typical composition (g / litre):

Tryptone 10.0

Yeast extract 3.0

Orange Serum 3.5

Glucose 4.0

Di-potassium phosphate 2.5

Agar 14.0
Preparation:

Suspend 37 g in 1 litre of distilled water by heating in a boiling water

bath and sterilize by autoclaving at 121°C for 15 minutes.

3. Potato Dextrose Agar: PDA (Oxoid)
Typical composition (g / litre):

Potato extract 4.0

Glucose 20.0

Agar 15.0
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Tartaric solution 10% (w/v):

Add 10 g of tartaric acid to 100 ml of distilled water, Sterilize by
autoclaving at 121°C for 15 minutes.
Preparation:

Suspend 39 g in 1 litre of distilled water by heating in a boiling water
bath and sterilize by autoclaving at 121°C for 15 minutes. Cool to 50°C and
aseptically add 0.5% sterile tartaric solution (10% w/v). Mix well and
distribute into final containers. The final pH was 5.6+0.2 at 25°C.

4. MRS Agar (DE MAN, ROGOSA and SHARPE): MRS Agar (Merck)
Typical composition (g / litre):

Peptone from casein 10.0
Meat extract 10.0
Yeast extract 4.0
D () Glucose - 20.0
Dipotassium hydrogen phosphate 2.0
Tween 80 1.0
Diammonium hydrogen citrate 2.0
Sodium acetate 5.0
Magnesium sulfate 0.2
Manganese sulfate 0.04
Agar 14.0
Preparation:

Suspend 66.2 g in 1 litre of distilled water by heating in a boiling water
bath and sterilize by autoclaving at 118°C for 15 minutes. The final pH was
5.740.2 at 25°C.
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US Standard Plate Count Guidance

Diluting samples
1. Work Area
a. Level plating bench not in direct sunlight.

b. Sanitized immediately before start of plating.

2. Selecting Dilutions
a. Plate three decimal dilutions per sample.

b. Select dilutions to yield one plate with 30-300 colonies.

3. Identifying Plates
~ a. Label each plate with sample identification and dilution.

b. Arrange plates in order before preparation of dilutions,

4. Sample Agitation
a. When appropriate, wipe top of unopened containers with sterile, ethyl
alcohol- saturated cloth.

b. Remove test portion within 3 min of sample agitation.

5. Sample Measurement, pipettes
a. Use separate sterile pipettes for the initial transfers from each
| container: Pipeites in pipette container adjusted without touching the
pipettes.
A b. Pipette tip not dragged over exposed exterior of pipettes in container.
c. Pipette not dragged across lip or neck of sample container.
d. Pipette not inserted more than 2.5 cm (1") below sample surface (foam
avoided if possible).
c. Draw test portion above pipette graduation mark and remove pipette from

liquid: pipette aid used, mouth pipetting not pérmitted.
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f. Adjust test volume to mark with lower side of pipette in contact with inside
of sample container (above the sample surface).

g- Drainage complete, excess liquid not adhering to pipette,

h. Release test portion to Petri dish (tip in contact with plate, 45%ngle) or
dilution blank (with lower side of pipette in contact with neck of dilution blank, or dry
area above buffer where appropriate) with column drain of 2-4 sec.

i. Blow out last drop of undiluted sample from pipette using pipette aid: Blow
out away from main part of sample in plate, do not make bubbles.

j. Pipettes discarded into disinfectant, or if disposable into biohazard bags or

containers to be sterilized.

6. Dilution Agitation
a. Optionally, use approved mechanical shaker for 15 sec.

b. Remove test portion within 3 min of dilution agitation.

7. Dilution Measurement, pipettes
a. Use separate sterile pipettes for the initial transfers from each container:
pipettes in pipette container adjusted without touching the pipettes.

b. Pipette tip not dragged over exposed exterior of pipettes in container.

c. Pipette not dragged across lip or neck of dilution blank.

d. Pipette not inserted more than 2.5 cm below dilution surface.

e. Draw dilution portion above pipette graduation mark and remove pipette
from liquid: pipette aid used, mouth pipetting not permitted.

f. Adjﬁst dilution volume to mark with lower side of pipette in contact with
inside of dilution blank neck.

g. Drainage complete, excess liquid not adhearing to pipette.

h. Gently lift cover of petri dish just high enough to insert pipette.

i. Hold pipette at 45%ngle to dish with tip toughing dish (or dilution blank
neck).

j- Release dilution portion to dish (or dilution blank) with tip in contact with
the bottom of the dish (or dilution blank neck, or dry area above buffer

where appropriate) with column drain of 2-4 sec.
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k. Touch pipette tip once against dry spot on dish bottom (or dilution blank

neck): when measuring 0.1 ml, do not re-touch dry area.

8. Plating

a. Melt agar quickly in boiling water, flowing steam not under pressure, or

microwave oven (use extreme caution when microwaving).

b. Avoid prolonged exposure to high temperatures during and after melting,

establish lab protocal.

¢. Do not melt more than will be used within 3 hours.

d. Do not melt agar more than once.

e. Promptly cool melted agar to 45+1°C: record temperature with other control

information.

f. Temperature conirol used for each test medium type:

1. Contains medium identical to type being used.
2. In container identical to type being used.
3. Undergoes same heat treatment and cooling as test medium.

g Select number of samples in any series so that all will be plated within 20
min after diluting first sample.

h. After depositing test portions, promptly pour 10-12 ml medium into each
plate of series, or 15-20 m! for > 1 ml portion/plate or where agar weight
loss is a problem that can not be corrected by other actions (documentation
must be kept to indicate that this is a routine practice).

i. Lift cover of petri dish just high enough to pour medium.

j- As each plate is poured throughly and evenly mix medium and test portion
in petri dlSh multiple plates may be poured and mixed, however, plates
may not be stacked prior to mixing.

k. Allow to éolidify within 10 min on level surface.

9. Controls

a. Check sterility of dilution blanks, medium, petri dishes and pipettes used for

each group of samples.
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10. Counting colonies

a. Count colonies with aid of magnification under uniform and properly

controlled artificial illumination with a hand tally.
11. Recording Standard Plate Count

a. After incubating plates, promptly count all colonies on selected plates.

b. Where impossible to count at once, store plates at 0-4.4°C for not longer
than 24 hr (avoid as a routine practice).

c. Record dilutions used and nuinber of colonies on each plate counted.

d. Record results of sterility and control tests.

e. When possible, select spreader free plates with 30-300 colonies and count
all colonies:
1. Use higher magnification if necessary to distinguish colonies from
foreign matter.
2. Examine edge of plates for colonies,

f. If consecutive plates yield 30-300 colonies, count all colonies on plate from

both dilutions.

g. Count chains from separate source as separate colonies.

h. If there is no 30-300 colony plate, use plate having nearest to 30-300
colonies.

i. If plates from all dilutions exceed 300 colonies, estimate counts as folow:
1. Count colonies in portions representative of distribution and estimate
total. N
2. Where there are < 10 colonies/sq cm, count colonies in 12 squares,
selecting 6 consecutive squares horizontally- across the plate and 6
consecutive squares at right angles.
3. When there are 10 or more colonies/sq cm, count 4 representative
squares.
4. Multiply average number colonies/sq cm by area of plate in sq cm.

j- If plates yield < 30 colonies each, record actual number in lowest dilution.

k. If all plates from a sample show no colonies, record count as 0.
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12. Personal Errors
a. Avoid inaccurate counting due to carelessness, fatigue or impaired vision.

b. Discover cause and correct if unable to duplicate your own counts on the

same plate.

13. Computing and Reporting Counts
a. Multiply number of colonies (or estimated number if necessary) by the

reciprocal of the dilution.
b. If consecutive dilutions yield 30-300 colonies, compute count uéing formula

below:
N=3C/txn)+(0.1xn)4

Where ; N = pumber of colonies per milliliter or gram

2C = sum of all colonies on all plates counted
™ = number of plates in lower dilution counted

"2 = pumber of plates in next highest dilution counted

d = dilution from which the first counts were obtained

Example; 1:100 = 244 colonies and 1:1,000 = 38 colonies
N =(244+38)/[(1x1)+{0.1x 1)}0.01
=282/[1.1p.01
e 252/0.011
= 25,636




APPENDIX B

DATA OF ORANGE JUICE SECTION 2-4
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Miss Wissanee Supraditaporn
April 6, 1972

1984-1990  Certificate of Mathayom Suksa VI,
Satriwithaya School, Bangkok.

1990-1994  BS. (Food Science and Nutrition)
Faculty of Science, Srinakharinwirot
University, Bangkok,

1995-1998  MS. (Food Science and Technology),
Faculty of Agro-Industry, Chiang Mai
University, Chiang Mai.

1994-2004 Kampangphet Rajabhat University.
2005- Present Chiang Mai Rajabhat University,



