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Utilization of Rice Bran Waxes
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abstract

Centrol of respiration and transpiration processes by
means of waxing has been widely practiced for extending the
freshness of fruit and vegetables with great success. The weight
loss of waxed fruits and vegetables has been found to vary with
types and concentration of waxes of the emulsion formular, and
also the nmorphology of skin tissue of those fruits and
vegetables. The objective of this investigation was to compare
the effect o©of waxing with rice bran wax emulsion, carnuaba wax
emulsion and carnuaba-rice bran wax mixture to the weight loss
of mangoes (rad cultivar!, carrots, sweet peppers and limes. The
samples were treated by dipping in these three wax enmulsions
and the dilution conteining 4.6,8, and 16% of wax so0lid. The
quantity of wax emulsions used for waxing the horticultural
produces were measured to compare coating ability of the waxes.
Changing of the appearance and weicghit loss of those samples keeping
at room temperafure (30°C) and 22°C were observed until their
gualities were unacceptable. It vwas found that only snall amount
of wax emulsion was used for each plant ditem which ranging

f

between (.6-1.8% depending on tvpes of vaxes and their concen-
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trations. Those thres waey emulsicons hes  shown & good effect

cn the stakility of chlerophvil but cauged no noticable effect

on caroiencids. Theyv are also prominent in lowering weight losses
n e

T
aof thosge Ir

uiis and vegetablies bul in different desgree. It was
conciuded that 10% of the carnusha wax emulsion was the best in
lgwering the weight louss c¢f ths mengoes angd limes but it
deveinped ot filzveour in  the mangoes. The emulsion of



carnvaba-rice bran wax mixture a2t 8% gave 1the best ryesult in
reducing weight Jloss of the carrots Kkeeping at both
temperatures. The emulsion of rice bran wax at 10% was the best

for waxing sweet peppers which being kept at 22¢C.
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Table 1 Percentage of wax emulsion used in waxing fruits and vegetables by dipping at various wax concentrations.

Type of Concentration Wax emulsion used in waxing (%)
vax emilsion of wax (%) Mangoes Carrota  Average fSweet Average Limes Average
(Rad cultivar) Average Peppers
1 1.2 0.8 1.0 0.8
Rice hran 6 1.3 1.3 0.8 0.9 1.0 1.1 0.8 0.9
8 1.2 1.1 1.0 6.9
10 1.3 1.0 1.2 ot
Carnuaha 4 1.6 1.7 1.1 n.8
+ 6 1.0 1.3 1.6 1.8 1.0 1.1 0.7
Rice hran 8 1.3 1.7 1.1 0.R 0.8
(1:1) 10 1.3 2.0 1.2 1.0
1 0.6 1.4 1.0 0.9
Carmuaha 6 0.6 0.6 1.4 0.8 1.0 0.9
8 | 0.6 1.8 1.6 1.0 0.8 0.7
10 0.7 1.9 1.1 1.0

fpalene 6 - - - - - - 0.9 -




Y . 1 » - .
PROUI UL Uﬂgm ST U I AU SN A DU Y IR U I HL DR SO DI ASYI OO 3TN

A ERUREATI0 B R Y bt e )wi‘UHGWJH I\'JﬂUU\‘IlU'J\iﬁ) ane HJU‘HISI WD IINNUG WAL

<

ar

Aasviimsidynitinanesunioinictauoeidadtutiy 6949

:Lnu!ﬁﬂ1NAUdﬁu10ﬁlngUﬁ
Foiinn VIndaean lwuunnuﬂ Hﬁﬂﬁﬂ'ﬂdﬂltﬂU)Hd‘W”‘ B (ATuAuylAY Gy
25323)  astwiusud Sy N2Y00I9TH L RNAUNT S 0L H NGNS NS ainuTagsh
éuﬁﬁ:i_ SHE RN R PR 1uxn21vwnnvwranxnﬂunﬁ“wniitﬁu“u uﬁBWﬂﬂﬂu

U%mﬂ&UWHawu1ﬁnuﬁﬂﬁuuiﬂ%ﬁhw19 DU RS UG LA ol ue 0BT a Ty

5 © - . . - ' v ‘ ‘
Y3 dpeunazady’ AiveRuiUAneTauounInAotseuIw 0.6-1. 85% UIAREHURON A

2. Usednfinmunsddadulusiinniy 9 fidnasouculenon
2.1 n?»&ﬁavuuﬂaqnnhw~u 0D FMNHAN IR )awuﬂWUJﬂnun%vL
ﬂwarUIQVWﬁﬂawwuuaw N9t udna uvﬁuﬂﬁqnﬁeﬁtﬁud ﬂﬁl S ERPACITI LS
376071 awaﬁuWUﬁnﬁuﬁQ:muaﬂ ﬂﬂaldddﬂﬁddunﬁﬂﬁmLéﬁu nunuaqw 42918 1917
aﬁumﬁu wen el iadoututensd i fuarusena "ﬂnﬁi'ﬂﬂm ﬁ??&tauuunaeinnﬂnq

n.

o

nuv:%ﬁnaﬂwni iWasuluas nﬂaamlauuﬂﬁuniauwnﬁﬂuﬂunu1311usﬁuf LU DL RYUNY
YW L AABUY felldaeiy Figure 1.

Figure 1 Appearance ©f waxed and nonwaxed mangoes {(Rad cultivar)

at jifferent wax concentrations,keeping at OO
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Table 2 Weight loss of mangoes after waxing with varying concentrations of differenmt waxes and kept at room temperature
(10°C + 4, RH 50-70%)

Storage time Weight loss (%)
(days) Non Rice bran wax concentration Rice bran + carnuaba wax concentration carhnaha wax concentration
vaxed (%) (%) (%)

4 6 R 10 4 6 R 10 4 6 A 10

2 4.2 1.8 1.4 1.1 1.1 1.5 1.1 1.1 1.1 1.8 1.5 1.0 0.9

4 8.6 3.5 2.9 2.3 3.8 2.6 2.1 i.5h 1.8 3.3 2.6 3 1.6

6 12.4 5.0 4.3 3.4 5.1 4.0 3.1 2.8 2.6 4.8 4.2 4.0 4.4

8 15.9 6.3 5.6 4.4 6.3 5.4 4.1 3.1 1.5 6.3 5.4 5.5 1.5

10 - - 6.8 5.5 1.5 -~ 4.8 4.4 4.2 - 6.4 5.9 4.3
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Figure 2. Weight loss of mangoes at the best concentration of rice bran (RW) carnuaba (CW)

and rice bran-carnuaba wax (CR) emulsion kept at room temperature for 10 days
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Table 3 Weight loss of Carrots after waxing with various concentrations of different wax emulsions and keeping at room

Lemperature (30°C + 4, RH. 50-70%) and 220C RE A0-50%

Storage time Weight loss (%)
(days) Non Rice bran wax concentration  Rice hran + carpuaba wax concentration carnnaha wax concentration
waxed (%) (%) (%)
4 ) 8 10 4 6 8 10 4 b 8 10

300 C+4;RHS0-TO%

o 5.1 5.6 4.9 3.5 4.6 3.6 3.3 2.7 7.9 4.6 4.5 3.3 3
4 12.9 10.7 10.8 7.6 8.5 8.2 1.9 6.1 12.0 9.5 10.8 R.5 1.5
6 19.6 16.9 16.7  12.4 14.6 13.0 12.3 9.3 5.7 11.6 16.6 12.5 11.9
R 28.5 24.2 21.7  18.0 21.3 22.1 18.3 131 19.4 20.1 24.6 17.8 16.6
10 36.9 0.6 28.1 245  26.6 29.1 24.1 18.0 24,3 39.0  30.7 22.8 23.0
220 CRHA0-50%
o 1.5 h.t 5.4 4.2 5.6 4.5 3.7 3.2 3.4 7.2 4.4 6.1 4.3
4 227 13.3 10,9 8.7 13.5 11.4 9.5 8.3 12.9 15.7  15.2 12,1 11.1
b 32.5 19.9 18.6 15.7 22.0 19.1 14.7 12.7 22.1 21.5 20.5 16.8 16.1
8 44.8 28.4 271 4.4 29,7 26.9 19.7 17.3 26.9 28.6  27.7 22.6 13%.0
10 57.8 37.7 8.4  23.0 36.7 | 35.3 26.5 22.3 31.6 9.3 37.7 32.0 5.0

ri
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of rice bran, carnuaba and



5 ——
(‘ﬁ m
-/ 8% RW
D '
S/ +
8% CR
,-'"f
el w K A
0 e 10% CW
s) ‘/ ,.»‘j R
» / s d /’/
Lo s
5 v Y e
(o] e //
g /o &+
o0 - /
15 - //ﬁy .
s /////
A
>¢/" /‘/
- 2y
e
/
51 £
[y ﬁ"/'
.
0 . R
2 4 & & 10

aays

Figure 8. Weight loss of carrots at the best concentration of rice bran, carnuaba and

rice bran-carnuaba wax keeping at 22°C
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Figure 9 Appearance of sweet peppers waxing in 10% rice bran

was emulsion and nonwaxed sanple Keeping &t 22¢C for 7

davs. (contrel = nonwaxed RW = rice bran wax)



Table 4 Weighl logs of sweet peppers after waxing with various concentrations of different wax emulsions and Keepinag at

22°C, R H 30-40%

Storage time Weight loss (%)
(days) Non Rice hran wax concentration Rice hran + carnuaba wax concentration carnnahba wax concentration
waxed % (%) (%)

4 6 ] 10 4 6 8 1% 4 f 8 10
2 4.7 3.6 2.5 2.1 2.9 2.8 3.8 i 3.0 1.1 3.3 2.6 4.2
3 1.9 5.8 3.8 3.3 3.8 4.5 6.0 4.9 4.8 1.9 4.8 4.4 5.8
4 9.5 7.5 5.6 5.1 5.2 6.6 7.6 6.3 6.4 6.2 6.1 6.3 7.4
5 12.1 9.4 7.6 6.7 6.5 8.7 9.4 7.8 8.0 7.8 8.1 8.0 9.5
7 18.3 12.4 10,9 10.0 9.0 12.5 12.5 10.7 10.7 1.0 1t.4 10.8 12.0
8 - - - - 10.5 - - 14.9 12.0 12,8 13.2 12,7 133

ai
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carnuaba, and rice bran-carnuaba wax emulsions keeping at 22°C, RH 30-40%
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Figure 11 Appearance of waxed and nopwaxed limes with carnuaba

wax  emuleion at  valious comcentration after kKeeping

at room temperature for 10 dayvs.



Table O Weight lous of limes after waxing with various concentrations of different wax emmlsion Kkeeping at  room

Lt oy

temperature (30°+de(, Ri 40-65%)

Storage time Weight loss (%)
(days) Non Rice bran wax concentration  Rice bran + carnuaba wax concentration carnuaba wax concentration
waxed (%) (%) (=)
q 6 A 10 4 6 8 10 4 6 8 10
2 7.9 2.2 2.0 2.3 2.1 K 2.5 2.6 3.1 3.2 7.9 2.5 1.3
4 15.0 4.9 3.9 4.4 5.0 5.9 4.8 4.5 4.9 5.9 5.4 4.8 5.0
6 19.4 7.1 5.6 6.4 7.1 8.3 6.7 6.3 6.6 8.3 7.5 6.3 6.5
8 21.7 9.0 7.0 8.1 8.9 10.3 8.5 7.6 7.9 10.2  3%.1 7.7 1.7
10 23.6 11.0 9.1 9.8 10.8 12.4 10.3 9.0 9.3 12.0 10.8 9.2 5.9
12 - 11,0 1.5 113 12.4 14.4 11.8 10.4 10.4 13.8 12.3 10,4 10.2
15 - 16.4 13.2 14 15.0 17.7 i4.5 12.8 12.6 16.7 14.9 12.7 12.2
18 - 18.5  15.8  16.6  18.3 21.7 17.2 15.2 ~ 14.8 - 17.5 15.0 1407
21 - 21 17.9  19.0 20.8 23.9 19.3 17.0 16.5 - 19.5 16.8 15.6
24 - - - 21.6 24.0 - - 19.3 1R.5 - - 1.9 17.5
27 - ~ - 24.3 27.9 - - 21.6 2005 - - 22.7 19.8
30 ~ - - 26.1 11.4 - ~ 24.3 22.8 - - 25,3 22.0

L2
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Appearance of limes waxed with 8% and 10%
concentration of carnuahbha-rice bran wax (CR} emulsion
compared with nonwaxed limes Kept at room itemperature

for 30 davs,
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Figure 13. Weight loss of limes waxed with the best concentration of rice bran, carnuaba,

and rice bran~-carnuaba wax emulsion keeping for 30 days at room temperature.
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