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Appropriate Waxing Equipment for Pummelo Storage
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ABSTRACT

This research is to determine an appropriate equipment for efficiently waxing pummelo.
A laboratory - scale waxing machine with adjustable capacity was built. Experiment was con-
ducted with 2 varible factors (ie. wax - application method and storage time ) and three inves-
tigated parameters ( ie. consumer’s acceptance, weight loss and firmness of pummelo ). Ex-
periment using conventional chemical spray nozzle ( CCSN ), conventional paint nozzle ( CPN)
and hand showed that the wax application was 1.9, 1.6 and 1.6 cc/fruit, respectively. Weight
loss of pummelo manually waxed ( = 3% ) was greater than that of CPN (2.7% ) and that
of CCSN (2.5% ). Flesh firmness and consumer acceptance are not significantly different
amongst the three wax application methods (Prob. < 0.05), but storage time decreased the

firmness significantly ( Prob. < 0.05).
at 25°C room temperature.
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. Conveyor made of PVC tube, 2 - inch diameter and 30 cm. long
. Cylindrical brush tube

. Nozzle

. Chain

. Variable speed motor

[ VO N

Figure 1. Prototype of pummelo waxing machine,
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b ) Pummeloes are being brushed

Figure 2. Pummelo waxing machine in operation.
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Figure 3. Wax - spraying nozdes. (a = conventional che- Figure 4. Wax - spraying system. (a = nozze, b = wax
mical spray nozzle, b = Conventional paint cylinder, ¢ = pressure regulator, d = air com-
nozzle, ¢ = wax cylinder, d = wax container ) pressor )

Degree of accept. vs. Storage time.

of pummelos cv. Kao Tongdee.
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Figure 5. Consumer acceptability when the tested pum-
meloes are stored at 25°C room temperature.
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Table 1 Waxing application. ( Stafresh 360 concentration 20% ) ( Unit

cc/fruit )

Conventional Chemical Conventional paint Hand
spraying nozzle nozzle
1.91 1.61 1.58

Table 2 Weight loss of Khao Tongdee pummelo stored at room temperature 25°C for varying time

period.

Wax application

Storage time

Weight - loss ( % average per week per fruit )

( weeks )
for each week sum
Conventional Chemical 3 3.02
spraying nozzle 6 2.36 2.48
9 2.06
Conventional 3 3.31
paint nozzle 6 2.60 2.74
9 2.32
3 3.93
Hand 6 2.62 2.98
9 2.38
3 4.26
Not waxed 6 2.96 3.26
9 2.56
ANALYSIS OF VARIANCE ( DEP VAR : WEIGHT - LOSS )
SOURCE SUM - OF - SQUARES DF MEAN - SQUARE F - RATIO P
NO 7.869 3 2.623 9.218 0.000
ST 27.087 13.544 47.597 0.000
NO*
ST 2.060 6 0.343 1.207 0.306
ERROR 44.390 156 0.285

( NO = Wax application, ST = Storage time )
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Table 3 Flesh firmness of Khao Tongdee pummeloes, stored at room temperature ( 25°C)
at different time periods.

Average flesh. firmness ( kg./cc. )

Wax application Storage time
( weeks )
Average per period Overall average
Conventional chemical 3 1.258
spraying nozzle 6 1.027 1.049
9 0.862
Conventional 3 1.378
paint nozzle 6 1.003 1.050
9 0.770
3 1.149
Hand 6 1.058 0.97
9 0.703
3 1.296
Not waxed 6 0.763 0.86
9 0.533

ANALYSIS OF VARIANCE ( DEP VAR : FIRMNESS )

SOURCE SUM - OF - SQUARES DF MEAN - SQUARE F - RATIO P
NO 405290.543 3 135096.848 1.818 0.146
ST 3709505.863 2 1854752.932 24,956 0.000
NO*

ST 1094812.246 6 182468.708 2.455 0.027
ERROR 115942E + 08 156 74322.101

(NO = Wax application, ST = Storage time )
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Table 4 Consumer acceptance.

Acceptance score ( 1 = not accepted 2 = accepted )

Wax application Storage time
( weeks )
Average per period Overall average
Conventional chemical 3 1.598
spraying nozzle 6 1.601 1.561
9 1.483
Conventional 3 1.695
paint nozzle 6 1.704 1.621
9 1.465
3 1.747
Hand 6 1.625 1.625
9 1.582

ANALYSIS OF VARIANCE ( DEP VAR : ACCEPT))

SOURCE SUM - OF - SQUARES DF MEAN - SQUARE F - RATIO P
NO 0.172 2 0.086 1.288 0.279
ST 0.430 2 0.215 3.212 0.043
NO*

ST 0.155 4 0.039 0.578 0.679
ERROR 9.775 146 0.067

( NO = Wax application, ST = Storage time )
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