v
4 o

o = a A o Y Yy A Y =
mswmmmimaaumaumumn"lﬁuswnuazmiﬂszqnﬁﬂ%‘luammmmmwufgmﬂmm

a = [ 4
IRAUWA VIINUT*

UNAALD
I Av A o A A av o o 9 =) o ¥ a =
G]Q‘]Jﬁgﬁilﬂ(luﬂ'lf!")i]EJLW@ﬂ'IiW@JH'Iﬁ']iLﬂﬁ@UW'J't‘]iJﬁ“]fufl]'lﬂ]léllﬁ'l"U'l'J Iﬂﬂ!@]ﬁEJ?JVlGUfI"ISU'I')UTsTVIﬁ"I]’]ﬂllGU

% [ 1

o 9 a Y I o 9 a Y a a )
191U IﬂEJGl“If!‘élﬂL‘;liuLm%l‘lﬂIGIfIW‘iWWH’E]ﬁLﬂuﬁ’Jﬁﬂﬂ ﬁﬂﬂﬂﬁﬂﬂﬁ@\iW‘iJ’Nvl"U‘ﬂ"lﬂ’JﬂU GlﬁﬂiNWﬂ!NﬂNﬁﬁ]l"Uﬂ

a Q"QJ I Y

9y o ¥ a ad [ < A A = ~
VNUINDHIDYAL 20.32 Iﬂ&lll"llﬂ"lﬂ’l‘ﬂ3@11413141@%61ﬂHﬂ!%LﬂuW\iﬁﬂiﬂJ"lﬂ’J ANl 78-82 D LsalsYd
MINMITNUNUAITNABDIDY Central Composite Design (CCD) An1dusdase Gavanududuvedlui
9 1Y) Y 9 o = o Aa a A

U1 uazizﬂ‘ummLmumumamaiﬂmu) ausau (ﬂ’N‘JJﬁ’WlﬂifliHﬂ"liLﬂW@ﬂW’J ﬂﬂnlﬂuﬂﬂﬁﬂ;]"ll’f)ﬂﬁ"lﬁ

A 1 vAa Y 2’ ) A 9 a 'd A 9 o
ooy uazmﬂmﬁmm“lummmmu"lam) L!'INaVIllﬂMTJLﬂi']%‘HﬁMﬂ1§ﬂﬂﬂ@fJLW@ﬁiTQ!LU‘]Jﬁ]'IﬁfN“VI'N

=1

a 4 a v o 1 @ v W a o w {
ﬂﬂ!@]f"ﬂﬁ@ﬁVli%@‘ﬁﬂ?ﬂﬂﬂ?ﬂﬁuwuﬁizﬁﬂ?ﬂﬂ?klﬂiﬂ?ﬂﬂ‘ﬂ@]’)!’!’ﬂﬁﬂﬁﬁg Iﬂﬂﬁl%}ﬁﬁ\lﬂWSﬁTﬂUﬁﬁﬂﬂ INAANIT

P A o ¥ & A A A s d o o w & o
ﬂﬂﬁ@ﬂﬁéﬂllﬂ?W ‘]Jﬁ111&&5116\‘1115113WﬂJWQLLﬁzlﬁlﬂTﬂiﬂu‘ﬂm‘iﬂ%ﬁuﬂ’ﬂ 8.79 uag 5.90 1o 1FUA MUAIAY 1NN
A A Av o ~ = a 9 = o 4 g}d? A o =1 Aa A
fﬂi!,ﬂaf]‘]JN’J@?JflGIﬁJE;I@]iﬂmiﬂzﬁllll‘ﬂﬂﬂai’)ﬂmﬁﬂ‘uN’JﬁllL‘]JEJ’J‘H’JTL!W‘L!‘I;fﬁﬂlﬂNQLW@VHﬂ”ﬁﬂﬂHTﬂVI‘HWﬁﬂJ’OQ

A 1 Yy A v J 3’ dgl 1 I~ a g
amﬂaamaﬂmmwmaqNammJmmmwu‘qawmwﬂmzmwmammnm U PWHHUND 25 T 2 99

~ L o o @ - ! A a A a a >
BRI ANVUBUTUNND 70 i 5 L“]J’é)ilcl)'u@l) WU?WﬁWiLﬂﬁ@UW?Nﬂigﬁ‘ﬂ‘ﬁﬂWWiuﬂWiﬂ%a@ﬂ?ilﬂﬂﬂullﬂa\‘l

v @

Y A o g &4 vy ~ A A a o Y Aa Y Y
ﬂmﬂ”l‘W‘lJ’f]\‘]WaﬁﬂJ!“UfJ'Jﬁ'J'IUWUﬁ‘ﬁWEJu'IWQllﬂ IﬂEJ“VIﬁ'lﬁLﬂa'ﬂ‘ﬂW'J@llaslfuﬂWﬂUlGU'i'IGIJT'JﬂiJﬂ'J'IﬂJL‘lJNGIJu 25

9 1

I 3 d A a A A @ (% = 3’ o
SIRHEA Mﬂﬁzﬁ‘ﬂ‘ﬁﬂWWﬁlUﬂﬁ%zaﬂﬂﬁL‘iJﬁfJ“LJLL“]Jﬁ\i“VINﬂWEJﬂ1WE]u'1ﬂLLﬂ an51mMsritele NMTPULTIUINIUD

v Y v v 1
ute mMslasunasdvesrindunaziinauanrady tazaNuHeIveIA gL 19 ua ludnanomsasuuilag

J

= 9 A o IS o P a = dy v o d <3 4
NNAVVDINATY L?J@T]"Iﬂ"l'ilﬂﬂﬁﬂBTUl'JT]@ﬂlﬁaiJ 25 T 2 93FFAITBEE ANUFUTUNNT 70 * 5 1Wosigua 21y
Y 9

E]

Yy Y
o KX A

3 o v J A aAav o o {
ﬂﬁlﬂ‘Uiﬂ‘]el'lellﬁNNa’(,?f}iJL%EJ’JW’J'IuWU‘Qﬁ"IEJu1NQVILﬂ§?J‘1J@S1}C]EJ ’ﬁﬁlﬂﬁﬁ]‘ﬂN’JE]?J@“]IH%WﬂllelliT’i’leJﬁidJﬂ’ﬂlllellllellu 25

3 A 3 o ' o A A a - - Y d o
gﬂ’aimusa 3J’E]1EJﬂ1iLﬂ‘]Jiﬂ]eﬂlﬂﬂﬂ’ﬂ 29 MU Iﬂﬁlhﬂﬁl’d’ﬂm’(ffﬁl 25 Lﬂ@il“]ﬂﬂ@] Lllﬂlﬂﬂiﬂ‘hl'lhhl,ﬂul’m1 30 U 919

A A av o o 9 ~ n Y A a a 1% A 9 Y 9 A A

!ﬂai‘]“lJN’J’EJ?Jﬁ“]f‘LH]'lﬂblelli16ll1’3‘1/]llﬂllﬂli]€]i]N“]Jiiﬂm 1 ﬂiﬁﬂiu amﬁamamwu”lﬂmmwmmmwmmma 25

-4 o Y] 9 a o 9 9 a o A a v Av o
!ﬂ@imﬂu@] uazuw"lﬂmﬁauwaﬁu% 1,485.96 ﬂiaﬂﬁJ @unumman 1 ﬂTaﬂimﬁmﬁaummaﬁmﬂﬁauam%u

Y

=~ 9 v 9 d' " Yy A a [ Y [ =) [
IoyaT 25 munuummmmfl'lu"lﬂmaaummmu 0.90 UMaen lansu

a o a o Aa o J a g 4 9
*INYIFTATUHIVUNA (‘WGMHWN@ﬂm“ﬂQﬁﬁWWﬂSiNLﬂH@]S) AUSYATINNTTUINHAT UN1INAUUNYATATAT. 147 ©UN.



Development of Emulsion Coating from Rice Bran Wax and Application in

Sai-Nam-Pung Tangerine (Citrus reticulata Blanco.)

Chalermpol Kiewphan*

Abstract

The objective of this study was to develop emulsion coating from rice bran wax. The crude rice bran wax
was extracted using hexane and isopropanol. The result showed that crude rice bran wax could produce pure rice
bran wax about 20.32%. Extracted pure rice bran wax was the white dry matter and had a melting point at about 78-
82°C. Central composite design was used in this study. Two independent variables were selected: whey protein and
rice bran wax. Three dependent variables were ability to stick on the surface, viscosity of emulsion coating and
property of water vapor resistance. The data were analyzed by multiple regression analysis with second-order
polynomial model. A response surface methodology was used to study the relative contribution of variables to rice
bran wax emulsion coating quality and to determine the optimum amount of rice bran wax and whey protein. The
result showed that the optimum amount of rice bran wax and whey protein was 8.79% and 5.90%, respectively. The
study on the effect of emulsion coating on the quality of coated tangerine stored at room temperature (25 + 2°C and
70 5 % RH) showed that emulsion coating could effectively retard the quality changing of coated tangerine. 25%
emulsion coating from rice bran wax could retard the physical change; ratio of respiration, weigh loss, color,
extracted liquid from tangerine and wrinkle of tangerine. However, it did not affect on the chemical changes. Coated
tangerine with 25% rice bran wax could be kept for Longer than 29 days when it was stored at room temperature (25
T 2°C and 70 = 5% RH). About 25% coated tangerine was spoiled when stored for 30 day. 1 kg of 100% emulsion
coating was diluted to 25% emulsion coating and could coat tangerine about 1485.96 kg. The cost of 1 kilogram of

25% rice bran wax emulsion-coated tangerine is 0.90 baht higher than 1 kg of uncoated tangerine.
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