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Abstract

Tangerine fruit cv. Sai Nam Puang were coated with 9 commercial coatings;
CITRASHINE, SEALKOTE, FOMESA, ROSY PLUS, CITROSOL AK, SUPERSHINE-C,
ZIVDAR, PERFECT SHINE, WAX (unknown), one experimental polyethylene (PE)
microemulsion, and two concentrations of chitosan solutions (1.5% and 2.0%). Coated fruit were
stored at room temperature (23+3°C) and 56+5% relative humidity for 7 days. Peel color,
physiological and chemical changes were measured. Tangerines coated with ZIVDAR had the
highest internal O, content and the lowest internal CO, content. Coated fruits with ZIVDAR and
PERFECT SHINE had lower internal ethanol content than fruit coated with the other materials.
The coated fruit had lower respiration rate and higher alcohol dehydrogenase activity than the
uncoated control fruit. Coatings reduced weight loss and resulted in better appearance than
uncoated control, but they caused off-flavour. No effect of coatings on acid phosphatase activity,
skin color, total soluble solids, pH, titratable acidity, TSS/TA ratio and vitamin C content were
observed.

Coated tangerine fruit with CITRASHINE, SEALKOTE, ROSY PLUS, ZIVDAR,
PERFECT SHINE, PE microemulsion, Chitosan 2.0% and uncoated fruit were stored at 5 or
10£2°C and 90+2% relative humidity, and at room temperature (23+3°C) and 50+3% relative
humidity. The results indicated that tangerine fruit stored at low temperatures had lower weight
loss than fruit stored at ambient temperature. Fruit stored at 5 and 10°C had higher internal O,,
lower internal CO, and ethanol content than fruit stored at room temperature. Tangerine fruit
stored at low temperature had less off-flavour and better appearance than fruit stored at high
temperature. Storage temperatures had effect on alcohol dehydrogenase and acid phosphatase
activities, skin color and total soluble solids but had no effect on pH, titratable acidity, TSS/TA
ratio and vitamin C content. Fruit coated with CITRASHINE, SEALKOTE, ROSY PLUS and
ZIVDAR had lower weight loss than uncoated fruit. Tangerine fruit coated with ROSY PLUS,
ZIVDAR and Chitosan 2.0% had the highest of gas exchange. Coated fruit tended to have higher
internal ethanol and alcohol dehydrogenase activity than uncoated fruit. Coatings had no effect
on acid phosphatase activity, skin color, total soluble solids, pH, titratable acidity, TSS/TA ratio

and vitamin C during low temperature storage.
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DUNYINNTIUFAUNTIIND 'f]’llﬂ@l?h\i ﬂ\‘l‘ﬁ?ﬂ!ﬁb’ﬂ\ﬂ‘ﬁﬂ LﬂuWﬁﬁiﬁUu’lﬂl‘U@i 4 NUHUINUD

[ 1 1 1 1 { a wva [ < {
Uszanm 90-130 niusona ussyldlunaenszay udrvudunineslfiamsnasmanume)
A a A 4 a v A ] Y (v 9
NWEAIU NIAIVTNFTIU AUSINDYATAITAT NW']'JVIEJ']ﬁfJ!GHENGlW‘JJ Iﬂﬂﬁﬂﬂﬂi‘ﬂﬂ'lﬂ"lﬁ El“lfl')ﬁﬂ
o Y I o ya a g A o v d?
‘]Jigll']ﬂ! 2-3 GI)"ﬂiN L!,mmmﬂm"lmqmﬁqamm LWﬂﬂTﬂTiﬂﬂﬁﬂﬁiu’Juiﬂmu
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6. SUPERSHINE-C ANVTUTY 100%
7. ZIVDAR ANUTUTY 100%
8. PERFECT SHINE ANTUTY 100%
9. WAX (unknown) ANUTUTY 100%

Y

10. Polyethylene (PE) microemulsion ANTUTU 25% hnidn/adsuag)
11. Chitosan ANTUTY 1.5%
12. Chitosan ANTUTY 2.0%
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3. gunsas
A @ a 3 A g; 9 .. 1 a o
3.1 LﬂﬁEN’Jﬂﬂﬁlﬂﬂl%fl%ﬁlﬂlﬁzﬁﬁlﬂflﬂ (digital refractometer) 34 PR-101 (U3¥"N
A 1 1 :JI 1 S @ 4
ATAGO, Uszmadjifu) a1uar laaaua 0-45 nlosidua
32 InT09HazBeAnUUNAToN 2 AN U EK-600H  (USHW Sartorius) %9
Y I
rinIdgege 600 NTW HazLDUNATEN 4 AWMU U HR-200 (USHN AND, Uszimeadjiu)
' Y
arimiinlagaga 210 niu
A [V 3 I 1 [ Aa o
33 1n303IanNNlunsalua1e (pH-meter) 34 CG842 (UTHN SCHOTT, Uszmne
=
WOTNN)
34 1n50dlnmse (digital burette) i:l! Burette Digital IIT (‘].I?ﬁ‘l/] Brand, szing
=
WOINN)

3.5 Lﬂ?@ﬂiﬂﬂ'mﬁﬂﬂﬂﬁmmﬂ (digital spectrophotometer) j:u Spectro 23 (USEM
LaboMed, Usemeanigoing tazinTe4iaa1n1sganauied (Thermo Spectronic) U
Genesys 10UV-Scanning (U389 CE, UszimaAdniigomsn)

A = 1 [] I 9 9 1 Aa o

3.6 1AToIMUMTIANAIsunavanuaz1iauiou ju SP 18420-26  (UTEM
Nuova II, YseINATHTgOIITN)

3.7 luTnstula (Micropipette) Ju Nichipet EX (U5 NICHIRYO, Uszinadjiju)

1 4 Aa A a o

3.8 N3ZAIWNTOI Whatman No. 1 idur1ugudnats 110 Haamas (V55N Whatman
International, Y3ZINADINGY)

A 1 a o S A

3.9 nFoIuanuyl JU F203 (UTHN KRUPS, Uszmeaniing 1n)

3.10 Lﬂtig’fN mixer ’:; U Vortex-Genie 2 (”U?ﬁ“l/l Scientific Industries, ssnaans 3-
IUTNT)

3.11 1A504 centrifuge J4 UNIVERSAL 32 R (USHW CE, Uszimaanigowsni)

= 9 < ~ 1 =1
NYUIHIGIABANNITIZIZAN 12,000 TDUADUIN
3.12 water bath 31 WB 10 ¥99U3HN Memmert (1U5zineieanil)
3.13 1n3097Ad (Chroma meter) @21A3093U CR-300 #23A CR-310 v Iaduniiu
Aa A A o o { o I 1
AUENA1 8 Tadmas (UTEN Minolta, Uszinaditju) Feiadeonuuilua L, a* uag b* Taed
= 7 dyd
51902109909 AD
L* = The lightness factor (value)

1 ' o d’ v A

- A1 L* (M1nY 100 U900 U1
1 L d’ v AA o

- A1 L* MM10U 0 UDIaguaa

a*, b* = The chromaticity coordinates (hue, chroma)
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S 9 9 = (% a9
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AUIUNIAT chroma FuilumnuaadlimudInNUBNAIVOIT (McGuire, 1992)
1 I VA 1 a [ % g i
A1 hue angle (H®) Wlumnuaasd@iuiasvesing suiuyulumsannsznuvessn
4 oan 1 1
a* B3 H° UA10gIeNIN 0-360 99N

A1UIUKIAT hue angle NANTUNTAIT (McGuire, 1992)

H° = arctangent (b*/a*) (19 a*> 0 1Ay b* > 0
= arctangent (b*/a*) + 180° 119 a*< 0
= arctangent (b*/a*) + 360° (19 a*> 0 1y b*< 0

1 o ']d_] A ] = [ A
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3.15 A
3.16 WgaNaaan

3.17 ndpsdegy 3 FinePix Z3 (U389 FUII PHOTO FILM Co., LTD., Uszind
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- UANAAIT (capillary)
- viaemiune
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3.20 Lﬂ?ﬂd gas chromatography i:u GC-8A (U3¥% SHIMADZU, ﬂizmﬁfﬁﬁu) Taoil
eaziBeadai
- Detector: Thermal conductivity detector (TCD)
- Column: CTR-1 column (2 m x 6 mm o.d.) (Alltech, Deerfield, IL) tta¢ Parapak
Type N (80-100 Mesh) (SHIMADZU)
- Carrier gas: helium, 150 ml/min
- Oven temperature: 110°C
- Injection temperature: 110°C
- Column temperature: 65°C
321 WWN9UNA1 3U STOP WATCH (U38W CITIZEN TRADING CO., LTD.,
Uszimadjilu)

A Y
3.22 TN

=) o
UNLNDJ (beaker)

VI 1Jas3 1/3, (Erlenmeyer flask)

19151151195 (volumetric flask)

N3$UDNAIN (cylinder)
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- U539 (burette)

- e (pipette)

- unaudIauesazany (stirrer)
- ¥inoAnya (dropper)

- NIINTOI

- 2199 (cuvette)

- YROANARDY

9 @ =
- POUANTIILAY

=S ad = =S
4. ;sANLEIEMINSaNTISIAN
\] d g’J \]
41 MawinlFinnzrilSinansanarnan lnmsala
= 4 . . Y 9
- sazaneTydenlenson lud (Sodium hydroxide, UNIVAR) AMMANTY 0.1
d o o 4 (% :} o [ a g’
uosia w3sulassa lmaen laasenled 4.0 5y azareluiinay udqnlsvdSuasaqei
naul¥asy 1,000 Hadans
dd' LY d Ia a Aa A
42 sy innzyidsinadmiug
a . . Y 9 - o =
- @159218NTADONYIAN (Oxalic acid, UNIVAR) ANMANTY 0.4 1losidua w3ew
o a @ g’ M) F2 o a A g} o Y
Tagsansaeens1an 4.0 a5y azarwlniinay uasudsuasaresinauldasy 1,000
Uaaans
- gsaza1w 2, 6-lanaslsiluea aulatluea (2, 6-dichlorophenol indophenol,
-4 o a Y
SIGMA) AN 0.04 1losiFud wseuTasd 2, 6-lanas Isiuea sulaluea 0.4 ASH
g’ o 9 [ a Y 2’ o Y Aa aa 9 o 9
azareluinau udrsvdsuiasdletiinaulinsy 1,000  Hadans udrhwinseane
<3 Y = ~ Ao
N32AYNT09 Whatman No.1 10 1 Tuaadnngumigiial
A o A
- M1502AUNTALOAADTUNUIATI M (Ascorbic acid, Merck) FInsaLadnoiUn 0.050
[ a Yy 9 s I 4 9 [ a 9 a Y
A5y azaelunsavonyianaNUNIY 0.4 Weosisua udalsulsunsaiensaeensianlv
A3V 50 Haaans udni ) Inmsaduaisazaie 2, 6- lanas IsWusa oulavlusa AT

Aa o =K

I 4 a a 4
0.04 losIFua wudgaga tTufinlSuasaisazae 2, 6-lanae Isiuea dulailuea Al
A I~ o a a Aa A g‘ 9 o’/’
melumnasgiulumssnamlsunadaiudluihdunu
H d a 3,' g’J
43  mswinlimazridSnatemuealmingu
a 4
MsanTIzronuealdya Kit (Diagnostic Chemicals Limited, Canada) 1agia3eu

4
A13IANANY) 1IN%YA AT
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Y v
- @15aa1® buffer-NAD-ADH-buffer (91383 Iagtaniinnaulsuias 2.3 1aaans adlu
Y =~ 9 [l Y Y] [ <
U3 NAD-ADH reagent 19 Wiflunar 1w udawveh Ivansazanenauiuediasias
Y
[ o a a A aa [ < 1
NEIINUUAY ethanol  buffer adluaswaulsuias 23 Hadans wanlidnou hulalu

a

v A < v Y
myuzhiidhaudunuB3gungii 28 esruwaod arsazareiawnsaldldnelu 1
[ o
dilavi
dd‘ yn da d i 2
4.4 Ml mnzyinenssuve e luieanageanlalasdua
- ®1382818 2-(N-morpholino) ethane-sulfonic acid (MES) buffer (MES buffer Solution,
Yy 9 d 1A = A Aaa
Fluka) AMUWNYY 0.1 Tuas Amiiew 6.5 laetlilaarsazale MES buffer 19.524 daaans
Y v
udlsudlSuasdresinduldasy 1,000 Haaans uazlSuarfiesld ldmidu 6.5 @oe
a = o
msazaensalalasnansnuazansazas Laaey lansen loa
[ 4 I =
- msazanganaeu lsiueansaoda lalasdiua lagnaua1sazals MES  buffer
Jd a a Aaa [
ANuANTU 0.1 Tuas aditex 6.5 1Suias 500 Haaans nu'lanle'lnsnea (DL-
L 4 o e , _
dithiothreitol, Fluka) N%411 0.1543 n5u wazwed 1iia lnlslalawa 30 (Polyvinylpyrrolidone
Ao o Y Y o Yy & o Y a A Ao
K 30, Fluka) A9 5 051 Tdidndu usdadusne i luanaden fguugid
a a 4 A A a = J . . . .
- g1sazateid Iaauilua ecdtiu laiiadleIng (B-Nicotinamide adenine
Aa A o o [
dinucleotide (NADH), Fluka) A1MINY1 1.6 Haa luans 1aeda NADH 0.1135 Ay wiazane
luansazale MES buffer fitow 6.5 ud15uSuas a5y 100 Taddns arwansazals MES
=\ <3 [ { Ao
buffer Aoy 6.5 uaunusn1 1A luviadn Ngumngiidl
A v A J . 2 a o
- ﬁ1ia$mﬂu’é)cli‘ﬂﬁﬂ]1€lﬂ (Acetaldehyde, Riedel-de Haen) Tagtlulaasazarvezsnia-
4 a % a A Aaa
aladun 350 luTnsaas udrsudsmasliasy 100 Tadans arua1sazale MES buffer A
Y I o Y = A Ao
% 6.5 a1 N Tuads Ngurgia
4 éa d a
4.5 msnnlmngyinenssuve e lxsineFaneariuna
A S @
- myazae THAsNDLHNG (Sodium acetate, Merck) ANMAUTY 0.1 Tua1s Haans
= a [ 2‘ ) Y o a Y a aa 9
Tm@euozdmnan 13.608 03y aza1elusinay udr1l5v1suasldasy 1,000 Hadaas ae
S & Yy 4 o Y Ao
wnau udnnusnu Bngumgiia
an . . . Y 9 4 =
- Tz AYNTABSHAN (Acetic acid glacial, Merck) AMAUNUUN 0.1 Tuans Tagilila
an Y 9 Aa aa a :’ ) Y [ a 9y
#1502019NTADLFANUNTIUN 3.00 NUadans uasluinau uarlsudsuaslinsu 500
Aa aa Y :} o Y & o YA Ao
Haaaas arerhinau udunusn Angumgiial
- a o ¢ . Y 9 P
- asazane lyReuosdng UWies (Sodium acetate buffer) AUV 0.1 Tuans
~ a Aan = a o‘/ Y1 A
Wew 5.0 Tasauansazarensnezganadluaisazats ly@euozdng aunsena laa1iie

Vo Yy & o Y Ao
MmNy 5.0 Llﬁjlﬂﬂﬁﬂﬂﬁll‘l?ﬂqmﬁaﬂﬂ']
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- grsazarewist lulasiianoanla (4-Nitrophenyl  phosphate  disodium  salt
hexahydrate (p-NP), Fluka) A28 081 0.5 fadTuard Tassa p-NP 11 0.0186 n$u azatelu
asazaeTx@eyerdmaiinies udrsulsuiasldasy 100 Hadaas dreasazany
Todeuozdmatilines udufvinmn3luvedsn Noangiim

- mgazaneladenlaason lud (Sodium  hydroxide, UNIVAR) AMdudu 1.0
wosiia Tasdeas TmAoulansonladn 20 03y azanshhngu udnl$mlsinas1¥asy
500 fiaaans Ay

4.6 msnRnESnszvlSnadsiy

Y] a

- mrsazanelUsaunasgiu TaeralisAudayiu (Bovine serum albumin #50 BSA,

U

Y v
Fluka) 0.2500 n5u azateluiinau udrlsulSuasidlu 25 Hadans 2 1dmsazasTisau

an

ANuduAY 10 Haansuaeiiaaans laaisazate Tusaunwsould 0.5 Haaans ldluvia
[ a A Aaa a Y] 4 a
U5vSuasvuna 25 Haaans vdnavaisazarsivieosauasulsuieas a2 ldasazars
Ts@umnasgruanududu 200 lulasnsuiianans
- 91592818 Coomassie (Coomassie Brilliant Blue G 250, Fluka) 0.0125 N5 azatelu
s 3 4 a Aa Aaa a a
©ONIUD 99.5 1BTIFUA (Ethanol absolute, Merck) USu195 12.5 Naaaas munsaveanesn
Yy 9 J < 4 . . a A Aaa 9 [
ANWUNUU 85 1UDT1HUA (ortho-Phosphoric acid 85%, Fluka) UYSH1a5 25 Haaans uaidsu

v v
1Us1a3 151 250 Uadaas arerinau

a wva a [ I~ 4 a 4

- Nl IAMIINGIMINAIMINUNEINFTIU NMAINATAIY AULINEATTAS
=) [} = 1
YINedeased vl

a oA a 4 a [ ]
- %ﬂﬂﬂgﬂ@]ﬂﬁﬂﬂN mmmﬁ%mu AUTINYATAITAT MWTJ‘VIEJTGEJL%EN‘IWM
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35MInaan
w dq{ A

MINAaeIn 1 wammmsmﬁauﬁumama?ﬁ mimﬁauﬁaﬁwmmmu HAZAINAD VN

\ d’ = Yy v d =1
Talasunemsnlasusasmemamniazinfive waduiugaatiie

1.1 MFNWUNUNINAAY
1 4
MUNUMINAADIDUFUAUY T (Completely Randomized Design: CRD) 113
Aas 1 as =\ g’ 1 g/ A 9 A Aa Yy 9 A a
IDNIT HAAZITNITY 5 B LUAASHET AD NadU 1 WA Iﬂﬂlﬂﬁ@llW?Nﬁﬁﬂﬂ?ﬂﬁTiLﬂﬁﬂUW? 12

9
a Ao

a A Y ~ " Y = an o 1 dy

BUA LUASYANIVAN ﬂawaawhluhlmﬂaaum mumugmmﬁmimm"lﬂu
ax ~ A a Yy 9 A a Y 9
9NN 1 INADUNINATUNIYTITIAADUNI CITRA SHINE C A1 UUH 100%
an A A A Y Y A a Yy 9
9NN 2 INADUNINATUNIYTITIAADUNI SEALKOTE AU NUUH 100%
ax A A a Y Y A a Y 9
ATNITN 3 IAFADUNINATUNIYIATAADUNI FOMESA aANUUNUU 100%
as A A a Yy Y A a Yy 9
ATNITN 4 IAFDUNINATUNIYFAITIAAD VNI ROSY PLUS ANUNUUH 100%
as A A a Y Y A a Y 9
ATNITN S IAFGDUNINATUAIIFA1TAADUANI CITROSOL aNUtulvu 100%
ax A A a Yy Y A a Yy 9
ATNITN 6 IAFADUNINATUNIIA1TAADUNI SUPERSHINE-C AN uUU 100%
ad A = a Y 9 = a Yy 9
A9N1TIN 7 IAQADUNINATURIYFTIAADUNI ZIVDAR AU UUN 100%
ad A = a Y 9 = a Y 9
9NN 8 IAADUNINATUNIYF1TIAADUNI PERFECT SHINE A1tUdUU 100%
ad A = a Y 9 = a Yy 9
9NN 9 IAADUNINATUAIYFITIAADUNI WAX ANNLUNUU 100%
an A A a Y A A . . Y 9
901N 10 IMADUNINATUAIINTIADUNI PE microemulsion AIMUINUY 25%
an A A a Y Y A A . Y 9
9NN 11 IMADUNINATUAIIA1TIADD VNI Chitosan ANULUNUIU 1.5%

an A A a Y A a . Y 9
9NN 12 IO UNINATUAWWITTIADUNI Chitosan ANMUINUU 2.0%

A A < Y Ay 1 A A
501N 13 G]gﬂﬂ’)llﬂll Lﬂuwaﬁuwl‘lulﬂﬁﬂﬂﬂa

ad A a Y
1.2 I5M3nasuNINaaN

v Y
o =K v A

o v J H N ' o v
u1wa%}uwu§ﬁ’]ﬂu1w\1u1ﬂﬂlﬁ@ﬂl’f]'lwﬁﬁﬁ"llu’]@ail']Lﬁllallﬁghlllflﬂ’lﬁlei’ll'llvna'lflellﬂ\u%@

o Y99 < o a Y Y o a
Tiﬂl,!,ammmﬁ@gﬁﬂf GlalfN'lL"]fﬂ'ﬂ'lﬂ'J'liJﬁgﬂ'lﬂW’Jﬂlf]\‘lﬂﬁﬁll LLa’Ju’liJ’llﬂa@UW'JIﬂﬂWﬂﬂa'ﬁ

A A ' a Y o Y qya A A A
wde MRz saasuurady (Jszunm 0.20 nfu/ma) uda lFiloNaugaiiosnsgquaisinaeu
a gy A 4 o Yy & 9gya 9 4 a9 v '

A ldindeuniniwady Heldrndeanguugides vssyraduaslundosnszaivauia
[ S A S W { a =
NANIXETIXG N 29x44x9 1FUAAT uduNUTNE N Ngungiides (233 oeruvaiFod)

dy v o J d 3 4 = =} o 9 ~ n Yy A a
ANUBUTUNNT 5625 1loFiua Lﬂiﬂﬂlﬂﬂﬂﬂﬂwaﬁuﬂqﬂqﬂlﬂa@UWQ



30

o [ a a gy A a a 4
Uuﬁﬂﬁﬂymgﬂi'lﬂ;] mmwwﬂﬂmmuﬂauuazm%m HAaZIUATISHAMUNTNNI
1 o S o a a
f‘ﬂEJﬂTWLLﬁ$E‘T’Juﬂ§$ﬂﬁlﬂﬂ1ﬂlﬂﬁnﬂﬂ 3 97U VUNUADIYNITINUITNBN IG]EJWFMim'HHﬂﬂ'IiLﬂﬂ

nautazsamanaalnasmwiuanyazsngmeuen

1.3 ﬂ]ﬁﬁuﬁﬂwaﬂ1§ﬂﬂaﬂﬂ
i s d a o o/ .
1.3.1 !ﬂaﬁ!muﬂﬂ]ﬁq@y!ﬁﬂu1ﬁuﬂaﬂ (welght loss)
Y a8 o Yy A o A g Yy 2 o ¥ Ay o 0w
PFIUIHUNNATUIUDIULTUAUNAAD LL@’JLﬂUiﬂHﬂ’J%QﬂmmJW’EN LASBIUTHUNNG

U

v
Y o S o

dudmng 3 Ju Taouaazdins ldmadugaauaunuaeignisinuinyl TaeldinToads
a A 0 1o o g < J o
azRgauUUNATEN 2 Auriu nananlesifuamsgaasiminaa 1ngas

J 3 J 3’ o g’ o 1 S o :’ o v I o
Lﬂ@il%uﬁﬂﬁqwﬁﬂumuﬂﬁﬂ = WU UANANDULNUINHI-UIHUDNAHANNUITNHI X 100

9
o @ ' S o
HIMUDAINBDUINUINH

d d d
1.3.2 myynszvilSnautaeendnumazmsiveulneenlaanelunadu (internal O, and
internal CO,)
A Aaa o [ a [
19 syringe ¥11A 1 Hadaas Nrunsaa launasenginuesnaleunadiden uailsy
< a % ] 1 3‘ 3
Uaeduunadn luSnuninanvesdunaduszrnarwaduy 13181 Taslddarewudn 1y
1T A 1 1 [ a Jd a
pgusnureIInmelunady ndlrgaomndeonul (Hagenmaier, 2001) UAT1zHMITUI
) a 7 s Yy v A
unaeengauLaras veulasen ludnelunadudleiniod gas chromatograph (Model CR-
[ 4
8A, SHIMUDZU, Japan) Taeldnoauil CTR-1 column (2 m x 6 mm o.d.) (Alltech, Deerfield, IL,
o a o & HAqu Ay ¥ ° A o A 7
Uszmaanigowing nunlans i ldudnnamilSnannaeengnuazasuou la-

4 9 = = [ (2
aaﬂ"l,cmmﬂcluwaﬁu Iﬂﬂ!ﬂiﬂﬂ!ﬂﬂﬂﬂﬂllﬂﬁﬂ?@ﬁﬁ?ﬂ

1.3.3 YSmnawemuealurinduAu (internal ethanol)
a J Aa oy 9 09/' Y
Anszrmdsnaeniuealuiiduaulaely enzymatic method (Bonnichsen and

Theorell, 1951) #4719 ethanol assay kit (Diagnostic Chemical Limited, Canada) TagldinToanu

14
]

v Y Y v Y
hwa ldamindy inidunsuldun 10 lulasaas weuduesazats buffer-NADH-ADH-

a A aa Y ' { a <3|
buffer Y3103 1.5 Haaans wawliid1iundlnu (incubated) Mngungiidouilunal 20 i

QU

v
A =

udnildasinsaanaunaaingue1Inau 340w TuwAs A101A509 Spectrophotometer
o a ~ [ | 9 g} M 3 Y
(SPECTRO 23, ‘]Jﬁzmﬁﬁﬁiﬂﬂllliﬂﬂ ﬂTfJGlLlL’JQT 30 HIN AU Y Tﬂﬂslslﬂnﬂﬁulﬂu blank (487

i ldmndaamilsinaeniuea 1ingas
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Ethanol (ppm) = A x concentration of the standard
As
1o A = AIMIYANAULEIVBIEITAIOY

As = ?hﬂﬁ@,ﬂﬂﬁullﬁﬂﬂl@ﬁﬁﬁhWﬁﬂWﬂ

1.3.4 msdsziivaamwaulszamdaia

] Y
1.3.41 msiszdivanunauuazsavanalnd Svuaazuuuaail

aa

4 = hitsananalnduaz lulinaundn

=~ Aaa a = % <
3 = Usamnanalnfuaznauviinaniios
2 =  Jsamaradnauaznauviiniliunais
1 = Usamaralnduaznauninguusg

Y
1.3.42 mydsziiumuanbaznngmenen fruaazuuuail

5 = waina
244
4 =  EalsuHe)
Y ]
3 = TazIeU9 HaLie)
~
2 =  waMenlunag
~
1 =  wEafieIun

Qd‘d J i\

Tasdmuald wadundazuuumsdsziiudiunautassasmanalndaniauniny
A ¢; 1 A =} a 9 (% 1w A z;
U39AINI13 AzUUY tag/MIe Nazuuumsdssuaanyuslingneusniminunsodi
1 A 9 d' [~ ~ [ 9 a o A 9 o 1
N3 azuuu Ao wadui liidluiseusuvesdisziiv siufe naduruaoignisnedmiig

Y k4 2
v A

& SS9 vy A
G]NGI;Uﬂ'ﬁﬂﬂa@\‘]ﬂi\?ucl‘]ﬂ‘lﬂﬁgllJu‘VNﬁu 10 AU

U

1.3.5 M3IAaH3 (color)
v Aa 9 9 d' 1 v o a o .
JaarmaduIag1snTe9 Chroma meter 34 CR300 %230 CR310 ¥99UTHN Minolta
9 1 o a v AAa a =& Yy 9 9
wazlsurasnutiandy D65 Iaen 13 IadHINEUINUTNUNINANHATUAUIINAAL | 9
A [ o U (% Y .
A lduanailu L*, a*, b* ATUIUNIAT chroma KDL hue angle NANNITAIN (McGuire,
1992)
2.1/2

chroma = (a*2 + b*)

hue angle (H°) = arctangent ( b*/a*)
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1.3.6 USmnaveaudaniazareninla (total soluble solids; TSS)
o a < 3 { oy 4 .. 1
TadFuavewdsisnuanazaietinla Tagldinioq digital refractometer, (314 PR-101
a o 1 1 9}03/' 1 S 3 4 1 1 oy 9 :JI :I 091’ 9
YOIUITHN ATAGO) o1 lddaun 0-45 11losiHud Tage 111N dNALGET 3 ASadIM

1 d‘
AUNGY

1.3.7 YSnamnsanaruan lnmsala (titratable acidity; TA)
o d’f I g’ { :/1 cy o 3} 091} a Aa aa a
Winadunauiluihdudrenmniwald vdniniduaulsuas 10 Tadans vuawy

v '
o a vy

o a a A Y] 4
nauld1dlsuias 100 Jaaaas udrelnmsadvasazansImaen laasonlesdnin
Y 9 o Y A v A ' Ao
Wty 0.1 westa lasldinTosiafioy (pH meter U CG842 V9IUTHN SCHOTT Uszind
~ A lA [ Y =KX o a 2/' ~ Y
w3 AumTazaslmMNEYIINY 8.2 1AdamuIalSansanauan lnmsa'ldlu
A A 1 A aa oy 9 3 = ] I I I (4 Y

sUveInsagainae 100 Naaansihdunu Imieidwilesidud Taoldgas

%TA = normality of NaOH (0.1 N) x equi.wt. of citric acid (0.070) x vol. NaOH x 100

volume of sample

1.3.8 USnadmuiud

a 4

SnnziSinadmiudluhdusu §2e35ms Inmssudae Indophenol Tagilila
hdufiau1din 10 Tadaas ududunsaoonmananuiuti 0.4 wesigud UsulSuasihy
100 fiadans luvanll5ulSues 18INT09810nT2ATHATES Whatman No.1 Thlaansazared
nsedldu 10 Hadans udrvah ) Inmsasuaisazate 2. 6-lanaslsiuea dulafluea
A 0.04 losiFud audagaed Femsazarofi 18N Fvuy asdaudszna 15 3w
udasnnalsnaianiug Tasldlsinas 2. 6-lanaslstluea sulailuea 714 lnmsa
Fuasdiens Wiesudeniulsies 2. 6-lanaslstluea sulailuea 7114 nmnsamy
15aza1eINNUTIATTIU Iﬂ‘c’lﬁ1u3m¢lmq¢ﬁﬁQ§(Ranganna, 1977)

131103 indophenol dye a Hadans MUYNTEMDANY ascorbic acid 11N 1 Faaniy (310

standard)

131103 indophenol dye b Hadans ¥URATeINOAND ascorbic acid IMAY (1 x b)/a Yaan3

(NATALAYAIDYN) AU ¢ Haansuy

arazaoiduiens 10 faaans T30 ascorbic acid AL ¢ Haansu

asazaoidy 100 Nagans NUTw ascorbic acid (NN (¢ x 100) /10 Haansu
NY d Jadnsw

y

s 10 Uadans HUSual ascorbic acid MAU d Haansu
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hduau 100 Jaaans U159 ascorbic acid 1M1 (d x 100) /10 Hadn5u

Y Y
W e Haansu/100 Haaansinduau

1.3.9 sanimsmale
v |a 1Y s 7= Yy A ¥ A
Falsmmvewnamsvenlaoen leannadunanoonin Tagldai09 gas chromato-
[ Aa o d' 1 o 9 d‘d ‘;y Y]
graph 34 GC-8A (U3HM SHIMADZU szmaqiiy) Tasiwaduniyiminiszus 1,000
@ [ A [ 3 Aa ) [
N3N v3syaslunaeeanara@naua nA1axe1Ixge N 17.5x27.0x11.5 1udAmas 1nasd

wadanussyHaduudIno A UALANAILANEATINS Inavese s Tadasiminiel

[ { a 3 o o o Y
ﬂlﬂﬂﬂagﬂ\lnﬂ"] 39U cﬁﬂﬂ!ﬁ{]ﬂﬁ}ﬂﬂ YUUUADIYNITINUITNBN LLé}’Jmmmu’Jmammﬁmﬂh

Q

9
v A

Tagldgasaail
#n31Msvgle (Haaniu co/nlansu/ga Tug)

= (%CO,- blank%CO,) x flow rate (ml/min) x 321750 mg kg hr’

weight (g) x (273 + temp (°C) at measured flow rate)

a da d day] =
1.3.10 fﬂﬁ'J!ﬂﬁ1$Tiﬂ‘i]ﬂiﬁuﬂlﬂﬁlﬂiﬂmu!lﬂﬁﬂﬂﬂﬂﬁﬂllaiﬂi‘ﬂ!ﬂﬁ

v
A A o

a da 4 ) = 9. ax
Inszvinanssuveueu lytueanogean lalasuua lagl¥isnaaudasninisag
Y
V04 Ke et al. (1994) Taediasmsaaae 11/i

i~ < A 9 v J Yy a oy A
Uﬂflﬂi’)ﬂusll\uu@ﬁuglu"lUIGWWULTiafJ !Lajfﬂuslwaglﬂﬂﬂﬂjmﬂi@\jﬂﬂﬂnl%l

|

v Y [l
Fuiloduun 5 NFU HAUTU MES buffer 0351871 1:2 tdnue 1919 uA181a509 Mixer
3| =1
Wuna 1w
o a A < 1 a A a =1 | )=}
W lvygulesinnunsa 9,000 souaewT Ngurgi 4 eerivaiFod 1Hunal 10 u1d
vouralaulan 1@ Av crude enzyme
Wel crude enzyme AUaITaza1e MES buffer @15aza18 NADH

A v A 4 [ 1 Y Y o
Hazasazaea®Eian lad ludasiaiu 1:8:0.5:0.5 Tyidniu

|

FaAmsganauLeaInaNue1INaY 340 W1 Tuwas
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a da d a
1.3.11 ﬂ'l‘i'J!ﬂﬁ'l%‘Hﬂﬂﬂiﬁll‘llBﬂlﬂuﬂmﬂtlﬂmﬂwﬂﬁﬁhﬂlﬁ

(%

a 4 a yadd' [ an
ﬂﬂi]ﬂ‘i‘iiﬁl@Qlﬁ)uhlcliml’é)clfﬂ‘l’\lﬂﬁwnﬂﬁ Taalsisnaauilaseindsnisves Aoyama et

]
=

al. (2001) a5 aaae 11/l

A g

' A < Y o Yy A Y 4
Lmaammmmaﬁﬂu"luimmumm umﬂuMazmﬂ@mmﬂimmmuw

] ; Y o v = a @ d o 1
FIUHDFY 2 DTN Nﬁﬂﬂﬂﬁ'?iﬁ%ﬁﬂi“m@]EJiJE]Z%L“VW]‘U‘V\IL‘V\IE]i RIITIU 1:6

Y "9 Y Y o Y A . ~
Lla’llellﬁlﬂﬁl"lﬂﬂuﬂﬂﬁllﬂiﬂﬂ Mixer UIU 1 UIN

|

0 { { < 1 a
W lvyulesinnus 9,000 s0UABUT g 4 DIRUTATE WU 10 UIH
voualaulanld Av crude enzyme
v = a o 4
WA crude enzyme NUA15aza0 lyAguozdng tivivios

wazasazaewa lu Tasidanoaa Tudasiaiu 5:2:3 Idnnu

|

a =

o ' P | ~

i lhinTAnguuigil 40 esruwaed (Wuar 10 wii
a = 4 Yy 9 Jd o A aa
Lﬂi]ﬁ'Wiﬁga"lfJI“lflﬂfJﬂJUl%ﬂﬁ’f)ﬂvl“b'ﬂ AIUAVNUY 1.0 UBTUA ﬁ\‘iuh_] 1.0 Waaang

|

FammsganaunaIinNueIAaY 405 11 Tuwns

d' a ; I~ a a ' d'
NINAABIN 2 W’d51!ﬂﬂ@mﬂguﬂ"ﬂ!ﬁ%ﬁﬁmﬁﬂﬂﬂ%ﬁN‘U‘Hﬂﬂi’)ﬂ"I‘i!‘ljﬁﬂu!!ﬂaﬂ‘i’l"lﬂﬂ]ﬂﬂw‘lllﬁ%

= Y v d o =
IANYINATNNUTTEHIN

2.1 MINWUNUMTINAAB

wamsnaaeazan1s Az Yeyaneanan lannnsnaaei 1 udnyIAo

=) Y A Y A a Y a 9 1
Ae laldenl¥asindeuRInamsmiuesia laun CITRA SHINE, SEALKOTE, ROSY

4
[ =2

PLUS, ZIVDAR /a2 PERFECT SHINE 545N UAIMWAILIUY 7D PE microemulsion
A a A a Y A . A = aa 9 o <
uazeanasUAINUS Inald Ao Chitosan 2.0% INeANBIgUUYINMINZAUEIHTINITINY
$nw nSeueuiuradun luldnaeund
v 0 1 o 1 a, cy
NawunInaaoauuilades wluguanysal (Factorial in CRD) #aagIsn1sl 5 4

[ 31 A 9 =1 [ d‘d U v A
ARz AeNady 1 Wa Nilavenanyl 2 ila9e A
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angerine fruit cv. Sai
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Tangerine fruit cv. Sai Nam Puang
stored at room temperature for 13 days
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Tangerine fruit cv. Sai Nam Puang
stored at 5 C for 0 day
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Tangerine fruit cv. Sai Nam Puang
stored at 5 C for 10 days
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Tangerine fruit cv. .‘:‘sai Nam Puang
stored at 5 C for 25 days

PERFECT SHINE PE microemulsion Chitosan 2.0% MNon-coated
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Tangerine fruit cv, Sai Nam Puang
stored at 5 C for 43 days
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Chitosan 1.5% 2.30+0.67 6.78+0.78" 13.23+1.82" 11.1443.53" 13.09+2.00" 14.94+1.07™
Chitosan 2.0% 2.30+0.67 10.8343.78™ 16.38+4.67° 13.46+1.93" 17.96+1.32% 19.03+3.87"
Non-coated 2.30+0.67 2.57+0.58° 2.60+0.78° 2.91+0.60" 2.65+£0.51° 2.8140.57"
LSD, 3.82 3.35 6.26 477 6.41 6.71
C.V. (%) 36.65 29.30 32.18 31.28 31.75 34.13
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¥UAVDI szoznauAUsNE (Ju)
AIAADUAD 0 1 4 7 10 13
CITRASHINE 11.43+0.61% 12.66+0.45° 13.03+0.83" 18.34+0.34° 26.13+1.03" 27.4540.17%
SEALKOTE 9.76+0.57" 11.09+0.16° 12.95+1.56" 17.09+0.17° 22.85+1.45% 23.66+2.38°
FOMESA 8.99+0.56" 10.42+0.42° 10.39+0.16" 15.05+2.44° 21.9242.35% 23.6743.30°
ROSY PLUS 7.73+0.40° 8.73+0.19" 8.99+0.23' 9.56+0.47° 13.7240.11° 12.51+0.72°
CITROSOL 11.2240.51° 12.62+0.35" 13.1940.20° 18.13+0.18° 24.59+5.07™ 26.53+2.43"
SUPERSHINE-C 9.29+0.03" 9.96+0.54" 8.41+0.50' 8.73+0.16" 8.93+0.39" 9.03+0.38"
ZIVDAR 12.86+0.25 13.63+0.90° 14.49+0.19" 18.52+0.60° 24.43+0.63™ 25.73+0.43"
PERFECT SHINE 13.19+3.35° 10.87+0.19° 12.22+0.20" 16.50+0.26" 22.79+3.55% 23.90+1.90°
WAX 8.87+0.18" 8.91+0.41° 12.6440.57° 16.30+0.29 23.56+2.41% 24.61+1.49%
PE microemulsion 10.20+0.30° 10.90+0.19° 12.10+0.90° 16.16+0.18 21.07+3.19° 24.57+2.32°
Chitosan 1.5% 15.46+0.77 16.50+0.70" 16.69+0.69° 25.93+6.80° 36.82+4.13"° 29.53+4.28"
Chitosan 2.0% 19.62+0.28" 16.85+0.26" 17.8240.25" 19.11+0.94° 19.79+1.61° 20.45+1.15°
Non-coated 19.78+0.23" 18.85+0.99" 23.58+0.37" 29.98+0.70" 34.85+4.21° 35.34+10.08"
LSD, 1.46 0.65 0.82 2.92 4.75 4.95
C.V. (%) 8.38 3.63 423 12.36 14.92 15.26
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MINNANUIN 5 ﬂ%ﬂiiﬂﬂlﬂﬁlﬁ]uhl"’]ihllﬁ]ﬁﬂﬂe"l@ﬁﬂhle"liﬂﬁlmﬁ (WH’JEJ/H'W]/MﬁﬁﬂﬂJIﬂiﬁu) VDIRATUNUTTWYUIINAADUNIAIYTITAAD UAIFUAN )

A IS o Wd‘ = 491 v o J S I 4
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¥UAVDI szozna A USNE (J1)
ANV 0 1 4 7 10 13
CITRASHINE 2.03+0.98 2.3241.76" 14.81+7.80" 2.19+0.77% 10.7649.19" 1.40+0.61"
SEALKOTE 2.03+0.98 2.44+0.69" 12.66+4.55" 2.41+1.30% 6.66=4.07" 3.35+1.97"
FOMESA 2.03+0.98 3.66+1.70" 22.2149.39" 4.37+2.99% 1.83£0.50™ 1.1240.04°
ROSY PLUS 2.03+0.98 2.09+1.61° 32.28+13.09" 5.1942.46™ 1.49+0.80° 3.08+1.80"
CITROSOL 2.03+0.98 2.16+0.55" 24.19+11.84% 1.26+0.09° 1.7240.61¢ 1.3240.58"
SUPERSHINE-C 2.03+0.98 2.46+0.14" 18.23+12.63% 1.56+0.54° 0.67+0.28° 2.2241.05"
ZIVDAR 2.03+0.98 1.6140.54° 35.28+30.76" 19.81+12.89" 1.50:£0.53°¢ 2.16+1.18"
PERFECT SHINE 2.03+0.98 1.74+0.57" 8.09£6.743" 8.99+7.87"™ 2.20+1.10™ 6.24+4.69"
WAX 2.03+0.98 2.20+0.18" 19.26+7.63" 13.17+5.91% 1.07+0.66° 2.60+2.40"
PE microemulsion 2.03+0.98 2.29+0.88" 1.42+0.71° 2.39+0.39" 2.35+1.74" 1.49+0.60°
Chitosan 1.5% 2.03+0.98 4.3243.62° 2.17+1.18"° 35.08+13.82° 2.31+1.80" 1.28+0.45°
Chitosan 2.0% 2.03+0.98 1.98+0.70" 2.12+1.52° 35.48+5.21° 1.2120.53° 3.56+2.68"
Non-coated 2.03+0.98 2.48+1.77" 3.4143.30° 3.42+42.03" 1.08+0.25° 1.62£0.29™
LSD, 1.64 2.44 22.88 11.02 491 4.65
C.V. (%) 48.14 59.57 61.28 63.02 49.82 64.43
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¥UAVDI szozaudUsNE (JU)
ANV 0 1 4 7 10 13
CITRASHINE 4784320 2.17+1.14% 3.07+1.97" 3.14+1.56" 3.99+0.12" 3.89+2.85"
SEALKOTE 4784320 4.04+1.21"™ 1.49+0.34° 13.56+8.30" 5.26+4.56" 8.70+2.89"
FOMESA 4.78+3.20 43442 28" 8.76+7.45" 2.79+2.60° 5.24+4.52% 4.81+3.86™
ROSY PLUS 4.78+3.20 7.33+3.09" 5.72+3.90" 8.02+6.08" 11.0343.13° 5.79+2.49"
CITROSOL 4.78+3.20 6.9243.04" 3.84+0.11% 9.46+8.28" 10.89+4.81" 2.18+1.95°
SUPERSHINE-C 4.78+3.20 6.06+4.83" 6.38+2.18" 5.81+5.06" 5.99+4 87" 4.46+1.74"
ZIVDAR 4.78+3.20 6.28+0.59" 14.2247.74™ 15.7047.23" 4.61+2.33" 9.28+5.76"
PERFECT SHINE 4.7843.20 3.58+1.86"" 5.12+1.04" 18.47+15.66" 8.77+7.81° 9.41+6.87"
WAX 4.78+3.20 1.32+0.68" 3.41+1.57 2.61+1.40" 5.68+3.91" 7.60+4.60"
PE microemulsion 4.78+3.20 3.80+0.46" 19.85+9.80° 2.21+1.51° 423277 4.55+3.81°
Chitosan 1.5% 4.78+3.20 3.47+1.70" 15.01+7.38" 3.06+1.65" 8.40+7.81° 8.2142.93"
Chitosan 2.0% 4.78+3.20 2.99+0.37" 3.3842.27" 5.01+3.37" 6.52+1.41" 2.89+1.33"
Non-coated 4.78+3.20 4.20+4.29™ 8.20+5.65" 7.7045.24" 7.68+6.18" 7.50+3.29"
LSD, 538 4.06 13.45 13.55 7.24 6.61
C.V. (%) 66.98 55.54 65.52 57.48 65.68 64.87
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MINNMANUIN 7 ﬂ1iﬂ§$!3Juﬂmﬂ1‘Wﬂ1uﬂauLLa$iﬁ“}ﬂﬂNﬂﬂﬂ@] (AZUUN) "IJENNaﬁMWHQﬁTﬂUWﬁQﬁLﬂa’ﬂUW’Jﬂ’)ﬂﬁ'li!ﬂﬁ@ﬂN’J“Vﬂ\‘lﬂﬁﬂﬂﬂ!ﬂ@ﬂ\i"] Lﬁ@
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¥UAVDI szezauAUsNE (JU)
REIGI IR 0 1 4 7 10 13
CITRASHINE 4.00+0.00 4.00+0.00 3.25+£0.46" 3.38+£0.92" 3.40+0.55™ 2.57+0.53%
SEALKOTE 4.00£0.00 4.00+0.00 3.75+0.46" 3.88+0.35" 3.60+0.89" 2.57+0.53%
FOMESA 4.00+0.00 4.00+0.00 3.88+0.35" 3.88+0.74" 2.20+0.84°d 2.14+1.07"
ROSY PLUS 4.0040.00 4.0040.00 3.88+0.35" 3.130.64™ 3.2040.84™ 2.7140.49"
CITROSOL 4.0040.00 4.0040.00 3.88+0.35" 3.63+0.74" 1.60+0.55" 2.0040.00°
SUPERSHINE-C 4.0040.00 4.0040.00 3.13+0.83¢ 1.630.74° 1.40+0.89" 2.86+0.69"
ZIVDAR 4.00+0.00 4.00+0.00 3.88+0.35" 3.88+0.35" 3.80+0.45" 3.43+0.53"
PERFECT SHINE 4.00+0.00 4.00+£0.00 3.88+0.35" 3.50+0.53" 3.00+0.71" 2.7140.49%
WAX 4.00£0.00 4.00£0.00 3.13+0.64° 2.25+0.71°% 2.60+0.55" 1.71+0.76°
PE microemulsion 4.00-+0.00 4.00+£0.00 3.63+0.52" 3.00+0.93" 2.80+0.45™ 3.29+0.76"
Chitosan 1.5% 4.00+0.00 4.00£0.00 3.8840.35" 3.2540.71" 3.40+0.55" 2.7140.49%
Chitosan 2.0% 4.00£0.00 4.00+0.00 3.75+0.46" 3.50+0.76" 3.80+£0.45" 3.71+0.49"
Non-coated 4.000.00 4.00+0.00 3.88+0.35" 3.88+0.64" 3.80+0.45" 3.80+0.53"
LSD, - - 0.47 0.69 0.83 0.65
C.V. (%) - - 12.84 23.95 24.41 22.07
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¥UAVDI szozauAUsNE (Ju)
REIGI IR 0 1 4 7 10 13
CITRASHINE 5.00:£0.00 5.00:£0.00 5.00:£0.00° 4.88+0.35" 4.80+0.45" 4.80+0.38"
SEALKOTE 5.00:£0.00 5.00:£0.00 5.00:£0.00° 4.75£0.71° 4.60+0.55" 4.43+0.79"
FOMESA 5.00:£0.00 5.00:£0.00 5.00:£0.00° 4.63+£0.52" 4.60+0.45" 4.57+0.79"
ROSY PLUS 5.00+0.00 5.00+0.00 5.00+0.00" 4.38+0.74™ 4.4040.55" 3.71£0.95™
CITROSOL 5.00+0.00 5.00+0.00 5.00+0.00" 4.63+0.52"™ 4.4040.55" 4.140.90™
SUPERSHINE-C 5.00+0.00 5.00+0.00 5.00+0.00" 4.0040.76° 4.00+0.55" 4.00+1.00™
ZIVDAR 5.00+0.00 5.00+0.00 5.00+0.00" 4.0040.53 4.00£0.71"™ 3.43+0.98°"
PERFECT SHINE 5.00+£0.00 5.00+0.00 4.63+0.74" 4.50+1.07" 4.20+0.45" 3.71+0.95™
WAX 5.00+£0.00 5.00+0.00 4.75+0.46" 4.38+0.74" 4.20+0.84™ 3.86+0.38"
PE microemulsion 5.00+0.00 5.00+0.00 4.88+0.35" 4.25+0.46™" 4.20+0.84™ 3.8640.90™
Chitosan 1.5% 5.00£0.00 5.00+0.00 4.75+0.46" 3.75+0.46" 3.40+0.89° 2.86+0.90
Chitosan 2.0% 5.00£0.00 5.00+0.00 4.50+0.53" 4.13+0.64™ 3.60+0.89" 2.71+1.11°
Non-coated 5.00+0.00 5.00+0.00 4.25+0.46" 3.25+1.04° 2.00+0.71° 1.8620.69"
LSD, - - 0.35 0.68 0.85 0.91
C.V. (%) - - 7.8 16.15 16.32 23.07
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¥UAVDI szozauAUsNE (JU)
AIAADUAD 0 1 4 7 10 13
CITRASHINE 55.62+3.88° 55.70+3.69° 55.37+3.17°" 55.30+3.46™ 54.31+2.71° 53.94+2.46"
SEALKOTE 59.96+1.44™ 59.67+1.04" 59.15+2.03"™ 59.16+1.27" 59.78+1.82" 57.64+2.03™
FOMESA 56.09+2.057 55.96£2.21° 57.35+1.17°% 55.54+2.23% 56.09+2.00™ 55.62+2.52"
ROSY PLUS 55.03+2.11° 54.73+2.61° 53.95+1.83° 54.24+1.85 54.3142.06" 52.93+1.72°
CITROSOL 58.26+2.17° 56.93+0.86™ 55.48+1.87° 56.41+0.87"" 56.10+1.19™ 55.13+2.41°°
SUPERSHINE-C 57.85+2.33™ 58.3142.43™ 57.15+3.51™° 57734261 57.19+3.54™ 57.95+3.19™
ZIVDAR 57.75+1.12"¢ 57.70+1.28" 58.05+0.83" 57.82+1.38™ 57.73+1.05™ 57.52+1.90™
PERFECT SHINE 56.10+3.85" 56.49+3.31% 56.33+3.91%“ 55.83+3.38° 55.14+3.37° 55.34+3.62"°
WAX 58.97+4.17% 59.86+3.14" 59.46+3.00" 59.68+2.08" 59.24+3.37% 59.22+3.7%
PE microemulsion 57.33+1.34"% 57.9242.11% 56.58+1.89"¢ 57.1120.68"" 55.65+1.62% 55.93+2.37°°
Chitosan 1.5% 55.07+1.93% 54.92+1.86° 54.38+2.05" 54.13+2.11" 54.04+1.99" 54.07+2.26°°
Chitosan 2.0% 56.78+2.02b" 56.95+2.11% 57.15+3.01%% 56.65+2.43" 56.35+2.33" 56.25+3.28™"
Non-coated 61.76+4.35" 62.07+3.89" 61.32+4.62" 64.24+4.27" 64.65+3.54" 66.72+1.65"
LSD, 3.92 3.61 3.92 3.54 3.74 3.91
C.V. (%) 5.04 4.40 4.81 4.28 4.46 4.68
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AT NNANUIN 10 A1 chroma ﬂJEN’ﬁW’JNﬁﬁ'iJWUﬁﬁ'lEJu'lNﬂ‘mﬂﬁ@“UN’)ﬂ?ﬁlﬁ'li!ﬂﬁ@ﬂﬂ’)“lfﬂﬂ@'l\ic] LiJ’t’]Lﬂ‘]JiﬂH'lul'J‘VlQﬂH’i@jiﬂfifN (23+3 DA ALY YN ) AMNUTU
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¥UAVDI szoznauAUSNE (Ju)
AIAADUAD 0 1 4 7 10 13
CITRASHINE 44.35+5.52% 45.19+5.48° 44.24+4.52° 43.40+5.15°" 41.95+5.10° 42.04+5.49%
SEALKOTE 51.05+1.09™ 51.23+1.32" 50.37+1.17" 48.9642.27% 50.35+1.78" 48.68+1.02°
FOMESA 45.1642.67% 44.1242.80° 43.13+1.20% 41.73+2.32% 41444272 42.10+2.46"
ROSY PLUS 44.87+2.01% 44,5742 36° 42.25+3 28" 41294223 42.58+1.93%" 40.6142.41°
CITROSOL 48.44+3.08™" 47.89+1.63% 45.50+2.64" 45.85+2.33% 45.32+1.66""" 44.77+2.68™
SUPERSHINE-C 46.76+2.64"“ 47.20+3.50" 45414443 459143377 44.58+3.85°" 45.65+3.42
ZIVDAR 48.98+1.28" 49.28+0.83™ 48.74+1.28™ 47.92+1.56™ 48.02+1.39™ 46.49+1.67"
PERFECT SHINE 47.57+5.05™ 46.87+5.24% 46.55+6.38" 45.32+4.95°" 44.265.11°" 45.56+5.30"
WAX 51.21+4.75% 51.23+4.00" 50.25+3.70" 50.02+3.82" 49.11+4.22% 48.83+5.12°
PE microemulsion 47.67+1.69™ 48.77+3.97" 46.8613.16™ 47.11%1.60" 45.56+2.62"" 46.0042.94°
Chitosan 1.5% 43.3443.41° 44.19+2.32° 42.7143.41° 40.2043.30" 39.80+4.00" 41.64+4.63
Chitosan 2.0% 45.68+5.21°" 45.79+5.07" 46.3345.44" 43.35+6.57°" 42.95+4.74"" 43.2445.96"
Non-coated 54.34+6.60" 54.94+6.50" 55.20+7.63" 57.56+6.32" 60.52+5.35" 62.74+3.31°
LSD, 5.53 551 5.96 5.68 5.55 5.82
C.V. (%) 8.11 8.07 8.92 8.54 8.24 8.60
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dy v o ¢ s 2 4
ANUFUTUNNT 56+5 105U

¥UAVDI szoznauAUsNE (Ju)
REIGI IR 0 1 4 7 10 13
CITRASHINE 104.65+5.15™ 104.13+4.54™¢ 103.78+4.20™" 104.25+4.65™ 105.55+4.92" 106.18+3.99™
SEALKOTE 101.60+3.42° 101.75+3.29% 101.85+3.13 101.333.46" 100.20+3.90" 101.27+3.55%
FOMESA 109.15+2.08" 109.23+2.30" 109.38+2.00" 110.20+1.77" 110.05+1.64" 109.88+1.90"
ROSY PLUS 104.80+3.36"™ 104.88+2.87" 105.70+2.18" 106.00+£1.97" 105.08+2.61"™¢ 105.78+2.58"
CITROSOL 104.55+2.12° 105.75+2.53" 105.60+2.17" 105.63+£2.67"¢ 105.20£2.91°™¢ 105.00+£2.90"™

SUPERSHINE-C
ZIVDAR
PERFECT SHINE
WAX
PE microemulsion

Chitosan 1.5%

107.48+3.05"
103.43+4.88"

101.65+.365°

101.7343.63"
abed

104.60+2.63
103.95+3.02

107.43+3.26"
104.15+4.80"
101.833.26"
101.55%4.73"
103.33+4.04™

103.45+2.11p"

107.95+2.34%

d

103.55+4.45™
101.08+3.27
101.55+5.00™

d

103.63+3.41"

d

101.00+2.56™

107.33+2.50"
103.88+5.22"
101.5042.42°"
101.2345.86"
103.3542.56™
104.4342.63"

108.45+2.98"
103.70+4.77"

100.45+3.13°

101.9045.06
abed

105.68+2.86
104.28+2.53™

108.28+2.74"
103.38+6.06"
99.98+3.47°
101.75%4.58"
103.45+4.26™
103.25+3.23™

Chitosan 2.0% 106.90+2.10™ 106.433.62" 105.48+2.73" 106.78+3.53" 107.00+3.79™ 106.95+4.19™
Non-coated 99.65+5.64" 99.48+5.27" 98.88+6.74" 96.10+6.35° 93.30+6.40e 90.48+6.58°
LSD, 5.17 5.32 5.22 5.52 5.72 6.03
C.V. (%) 3.48 3.57 3.51 3.66 3.74 3.96
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AIAADUAD 0 1 4 7 10 13
CITRASHINE 10.90+0.89 11.80+£0.36" 12.1040.36™ 11.70+0.98" 12.1040.46™ 11.5740.55"
SEALKOTE 10.90+0.89 11.40+0.46™ 11.73+0.96™ 11.13+0.45™ 10.97+0.38" 10.300.85"
FOMESA 10.90+0.89 11.23+0.35™ 10.47+1.29° 11.37+0.60" 12.07+1.72% 10.40+0.89"
ROSY PLUS 10.90+0.89 11.07+0.78™ 12.40+0.61" 12.27+0.76" 11.07+1.27" 12.47+1.40"
CITROSOL 10.90+0.89 10.23+0.45° 11.80+0.44" 11.3040.44" 12.00+0.87" 10.80+0.53"
SUPERSHINE-C 10.90+0.89 11.73+1.86™ 11.4040.35™ 10.804+1.21% 12.00+0.40" 10.43+0.49"
ZIVDAR 10.90+0.89 10.7340.55 12.4040.56" 12.17+1.00" 11.30+1.73" 11.73+1.72°
PERFECT SHINE 10.90:£0.89 11.47+0.49® 12.10+0.40™ 11.13+0.32™ 11.1740.55% 12.60+0.17"
WAX 10.90+0.89 11.2340.61" 12.20+0.17" 11.67+1.03% 11.57+0.49" 11.83+1.11%
PE microemulsion 10.90+0.89 11.50+0.17% 12.00£0.10" 12.27+0.50° 11.67+0.65" 11.93+1.67%
Chitosan 1.5% 10.90+0.89 11.37+0.31° 11.17+0.55™ 10.90+0.26™ 12.10£0.20" 11.70£0.76"
Chitosan 2.0% 10.90+0.89 11.07+0.61% 11.30+0.95™ 10.830.68™ 11.17+0.64% 11.70£0.61%
Non-coated 10.90+0.89 11.67+0.50" 11.67+0.57" 9.90+0.70° 12.50+0.30° 11.30£0.26"
LSD, 1.49 1.18 1.09 1.25 1.50 1.64
C.V. (%) 8.15 6.18 5.5] 6.57 7.65 8.51
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AIAADUAD 0 1 4 7 10 13
CITRASHINE 3.35+0.18 3.1240.37% 3.08+0.02° 3.2340.19° 3.43+0.10™ 3.49+0.05
SEALKOTE 3.35+0.18 2.93+0.11° 3.05+0.14% 3.29+0.11% 3.3240.16"" 3.55+0.12
FOMESA 3.35+0.18 2.94+0.13% 3.07£0.01°* 3.36+0.02" 3.38+0.02™ 3.43+0.25
ROSY PLUS 3.35+0.18 2.87+0.05° 3.00£0.16° 3.25+0.18" 3.17+0.13° 3.32+0.15
CITROSOL 3.35+0.18 3.04+0.22°° 3.21+0.05" 3.45+0.17" 3.29+0.05° 3.49+0.12
SUPERSHINE-C 3.35+0.18 3.03+0.06°° 3.39+0.14" 3.39+0.10™* 3.60+0.09" 3.364+0.13
ZIVDAR 3.35+0.18 3.02+0.14°° 3.23+0.27"¢ 3.53+0.04" 3.33+0.07"% 3.59+0.16
PERFECT SHINE 3.35+0.18 3.20+0.10™ 3.26+0.12" 3.45+0.01" 3.41+0.07™ 3.36+0.12
WAX 3.35+0.18 3.06+0.06™ 3.09+0.15™° 3.48+0.15" 3.44+0.02"° 3.43+0.33
PE microemulsion 3.35+0.18 3.34+0.14" 3.3240.12° 3.4740.15" 3.28+0.08" 3.44+0.15
Chitosan 1.5% 3.35+0.18 3.34+0.14" 3.1740.09" 3.49+0.12" 3.4740.15" 3.40+0.18
Chitosan 2.0% 3.35+0.18 3.27+0.04™ 3.28+0.15" 3.43+0.16™ 3.35+0.06"" 3.46+0.05
Non-coated 3.35+0.18 3.46+0.14" 3.31£0.05" 3.49+0.08" 3.2740.15° 3.47+0.07
LSD, 0.31 0.26 0.22 0.22 0.17 0.27
C.V. (%) 5.50 4.96 4.12 3.76 2.93 4.68
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AIAADUAD 0 1 4 7 10 13
CITRASHINE 0.66+0.21 0.52+0.14° 0.68+0.06" 0.59+0.04" 0.50+0.06™ 0.48+0.05°
SEALKOTE 0.66+0.21 0.59+0.08™ 0.61£0.05" 0.59+0.09" 0.59+0.04" 0.55+0.10™
FOMESA 0.66+0.21 0.53+0.07° 0.53+0.04™ 0.53+0.06™ 0.69+0.11° 0.50+0.03™
ROSY PLUS 0.66+0.21 0.63+0.02" 0.58+0.06" 0.71+0.07" 0.49+0.05" 0.49+0.08°
CITROSOL 0.66+0.21 0.57+0.09" 0.65+0.05" 0.48+0.10" 0.50+0.05" 0.55+0.02"
SUPERSHINE-C 0.66+0.21 0.7240.13" 0.59+0.12" 0.50+0.07" 0.40+0.05" 0.56+0.12"
ZIVDAR 0.66+0.21 0.65+0.19™ 0.65+0.17" 0.44+0.07° 0.31+0.27° 0.45+0.11°
PERFECT SHINE 0.66£0.21 0.62£0.10™ 0.56+0.04" 0.45+0.04° 0.51+0.08"™ 0.65+0.04"
WAX 0.66+0.21 0.78+0.02" 0.76+0.14" 0.55+0.17" 0.52+0.05" 0.56+0.07"
PE microemulsion 0.66+0.21 0.55+0.12" 0.65+0.12"° 0.56+0.09™ 0.53+0.03" 0.5140.15"
Chitosan 1.5% 0.66+0.21 0.64+0.14™ 0.51+0.05° 0.49+0.04™ 0.51+0.12" 0.47+0.03°
Chitosan 2.0% 0.66+0.21 0.57+0.01" 0.59+0.13" 0.50+0.06" 0.49+0.06" 0.56+0.12"
Non-coated 0.66+0.21 0.59:£0.04™ 0.57+0.09" 0.48+0.06™ 0.62+0.23" 0.64+0.01"
LSD, 0.34 0.17 0.16 0.14 0.20 0.14
C.V. (%) 31.09 16.74 15.43 15.40 22.75 15.72

LET

v o [

{ [ { { 1 @ = 1 [ aaa y o J 3 J
HNULYIR 9 ﬂy3ﬁmwmmm§ﬂﬁuﬁﬂmqﬂmmmammmu@mmﬁﬂumaaﬂ@msmumm!f%uu 95 1Wosiyua



Y ' a 3 A Sy a o A Y Y o J 2 A A a v A a a
MINNANUIN 15 E]G]im”mﬂﬂﬂmsllﬁlQl,!fllx‘mazﬁwuﬂﬂﬁﬂﬂilﬂmﬂiﬂﬂﬂﬂmﬂ%ulﬂlmimllﬂﬂlﬁlﬂNaﬁn‘wu‘ﬁqﬁwumﬂmﬂaﬂuW’Jﬂ%&lﬁﬁmaﬂﬂw’muﬂmﬂ‘]

A 3 o YA ay a L o o @ -4
LNE’JLﬂUiﬂE”IIl’JVIQﬂ!WﬂiJ‘ViﬂQ (2343 PIAUBALKYE) ANUBUAUNNG 56+5 L‘]Ji’]im)’uﬁ

u

¥UAVDI szoznaudUsNE (Ju)
AIAADUAD 0 1 4 7 10 13
CITRASHINE 17.93+7.21 24.09+6.83" 17.90+1.72" 19.85+1.68" 24.49+2.91™ 24.33+3.43™
SEALKOTE 17.93+7.21 19.56+3.19" 19.10+1.62" 19.13+3.13% 18.77+1.48" 19.21+2.88"
FOMESA 17.93+7.21 21.49+43.03" 19.67+1.82" 21.8643.91% 17.56+1.07° 20.76+2.78™
ROSY PLUS 17.93+7.21 17.59+0.71" 21.62+1.31° 17.46+2.79° 22.83+2.85™ 25.5242.95"
CITROSOL 17.93+7.21 18.2843.72" 18.20+2.05" 24.05+4.69" 23.95+2.44™ 19.79+1.56™
SUPERSHINE-C 17.93+7.21 16.44+0.52" 20.01+4.30" 21.89+3.53™ 30.3044.52° 18.95+2.89"
ZIVDAR 17.93+7.21 17.58+6.31" 19.59+3.81" 28.45+6.00" 27.0445.25" 26.35+2.78"
PERFECT SHINE 17.93+7.21 18.79+2.50™ 21.5442.09" 24.94+1.70" 22.17+2.29™ 19.63+1.46"
WAX 17.93+7.21 14.34+0.93" 16.47+2.75° 22.47+5.80"" 22.23+1.25™ 21.2843.69"
PE microemulsion 17.93+7.21 21.55+4.17% 18.79+3.84" 22.3244.35" 21.78+1.87" 24.48+4.81"
Chitosan 1.5% 17.93+7.21 20.13+4.27% 21.81+2.37° 22.49+1.29™ 24.66+4.72" 24.7241.18%
Chitosan 2.0% 17.93+7.21 19.61+1.49" 19.82+4.29" 21.90+4.27% 22.7442.09" 21.3043.66™
Non-coated 17.93+7.21 19.63+1.16" 20.62+1.86" 20.85+2.47" 21.80+7.23" 17.71£0.39°
LSD, 12.11 6.01 4.71 6.38 5.92 4.86
C.V. (%) 40.21 18.69 14.27 17.16 15.03 13.24
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ANV 0 1 4 7 10 13
CITRASHINE 20.26+1.13 21.57+1.96 20.51+2.94" 21.02+1.91 23.68+1.97" 24.18+1.13"°
SEALKOTE 20.26+1.13 22.88+1.13 21.15+1.92" 21.02+1.91 21.71+3.42" 19.61+1.96"
FOMESA 20.26+1.13 20.92+1.13 22.44+2.22° 21.66+1.10 25.00+1.14" 22.88+2.26"
ROSY PLUS 20.26+1.13 22.22+1.13 22.4442.22° 21.6642.21 24.34+1.14% 23.53+3.40"
CITROSOL 20.26+1.13 22.22+1.13 22.4442.22° 20.3842.21 21.71+3.42% 22.22+1.13%
SUPERSHINE-C 20.26+1.13 20.92+2.26 21.15+0.00" 21.66+1.10 21.05+3.01% 22.86+2.26"
ZIVDAR 20.26+1.13 22224226 19.8741.11% 19.75+1.10 20.39+1.14° 16.99+2.26°
PERFECT SHINE 20.26+1.13 22.88+1.13 20.51+£2.22" 19.75+2.21 23.03+2.28" 22.88+1.13%
WAX 20.26+1.13 21.57+1.96 20.514£2.22" 21.02+1.91 21.71£1.97° 22.2243.00"
PE microemulsion 20.26+1.13 20.9243.00 17.95+2.22° 21.02+1.91 22.37+1.14% 22.2243.00%
Chitosan 1.5% 20.26+1.13 21.57+3.40 23.7244.44° 21.66+1.10 22.37+3.01% 23.53+1.96"
Chitosan 2.0% 20.26+1.13 20.92+3.00 19.87+2.22% 20.38+1.10 23.68+3.95" 23.53+1.96"
Non-coated 20.26+1.13 20.26+1.13 17.95+2.22° 19.110.00 20.39+1.17° 18.30+1.13°
LSD, 1.90 3.46 3.97 2.77 4.08 3.65
C.V. (%) 5.59 9.52 11.37 7.93 10.83 9.92
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0 4 7 10 13 16 19 22
fladef 1 : guyigifufusn
5 oA IraIFud 0.00+0.00 1.09+0.49" 1.7120.79" 2.41£1.09" 3.11+1.41° 3.73+1.69 4.37+1.96 4.9142.15
10 DeFITRLTH R 0.00+0.00 1.08+0.33" 1.65%0.50" 2.30+0.71" 2.94+0.85" 3.55+1.01 4.12+1.18 4.73+1.35
guniiRea 0.000.00 3.73+1.33° 5.88+1.82° 7.748+2.26" 10.02+2.88" - - -
lsoft 2 : sindovia
CITRASHINE 0.00+0.00 1.36+1.07" 2.1241.72 2.9042.31° 3.80+2.97° 2.16+0.44" 2.5120.52° 2.9040.59°
SEALKOTE 0.000.00 1.40+1.02° 2.24+1.74° 3.0142.30° 3.90+2.99° 2.26+0.30" 2.62+0.33" 3.00+0.37°
ROSY PLUS 0.00£0.00 1.48+1.00" 2.42+1.64° 3.3242.20" 4.31+2.88" 2.86+0.32° 3.34+0.39° 3.84+0.48°
ZIVDAR 0.00+0.00 1.54+0.99° 2.35+1.51° 3.15+1.95% 4.03+2.48" 2.84+0.37° 3.3240.43° 3.83+0.49°
PERFECT SHINE  0.00+0.00 2.35+1.65" 3.5842.40" 4724297 5.9443.64"  4.22+0.42° 4.95+0.51° 5.7140.59°
PE microemulsion ~ 0.00+0.00 1.99+1.48" 3.1542.26" 4334290  5.62+3.69™ 3.7840.43 4.44+0.50" 5.1340.57"
Chitosan 2.0% 0.00+0.00 2.37+1.34" 3.8542.13" 5.29+2.74" 6.84+3.64" 5.24+0.78" 6.08+0.94° 6.92+1.04"
Non-coated 0.00£0.00 3.25+2.30" 4.95+3.48" 6.57+4.38" 8.43+5.70" 5.60£1.46" 6.49+1.70" 7.00+2.14"
ﬂ%%ﬂﬁ 1 - * * * * ns ns ns
s 2 ] * « % « % % %

fladeh 1x2

*

*

*

*

*

*

ns

v @

HHELYIR

= S 1 ] A o
* A0 UANUUANANDYITNUEY

IDNHIN

o w

MAYNNADa

AMUNAIAURAINUANA A ULFAINUANVUANANAUNIED

= = 1 1
ns f19 "lwmmusﬂﬂmqamq

v
aad

ANITS

) '
A o

o /3 <
AUAMFDIU 95 1oTiTUa

ISICY @

Utled Ay N1ann

ovl1



U =\ :j o 3 o Y o 3’ 4?1 ~ = a 9 = Aa a v A S o Y= a
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25 28 31 34 37 40 43
fladef 1 : guyigifufusn
5 oA AT 5.64+2.47 6.34+2.86 7.0743.05 7.77+3.33 8.5343.63 9.15+4.01 11.94+8.99
10 DIFUBRIT e 5.36x1.52 6.04+1.71 - - - - -
guniRea - - - - - - -
lsoft 2 : sindovi
CITRASHINE 3.28+0.68" 3.69+0.77 4.00+0.44° 4.41+0.48° 4.8440.53° 5.2140.56° 5.69+0.63°
SEALKOTE 3.38+0.42" 3.81+0.47" 3.94+0.28° 4.34+0.31° 4.77+0.34° 5.15+0.38° 5.59+0.39°
ROSY PLUS 4.34+0.58° 4.89+0.68° 5.19+0.51° 5.71£0.58° 6.27+0.65° 6.06+0.97° 7.36+0.79°
ZIVDAR 4.35+0.56° 4.91+0.64° 5.38+0.36° 5.93+0.42° 6.54+0.46° 7.11£0.51° 7.73+0.56°
PERFECT SHINE 6.46+0.68" 7.3040.77" 8.13+0.50" 8.96+0.57" 9.87+0.63" 10.73+0.71° 11.6620.79"
PE microemulsion 5.8440.65" 6.6340.73" 7.3541.11° 8.07+1.20" 8.87+1.31° 9.64+1.39" 10.47+1.50°
Chitosan 2.0% 7.75+1.14" 8.68+1.27" 10.68+0.58" 11.70+0.58" 12.77+0.60" 13.80+0.60" 14.87+0.62"
Non-coated 8.31+2.15" 9.32+2.41" 11.92+3.05" 13.06+3.29° 14.29+3.56" 15.51+3.84" 16.77+4.11°
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0 10 25 43
fladoh 1 : gaingiiinu
5 oAU e 16.28+0.54 10.54+5.13° 8.16+6.22 5.505.08
10 DeFIRIT 16.28+0.54 8.9045.41° 7.3744.97 -
GEUITEGR 16.28+0.54 3.78+4.42° - -
soft 2 : arsindevi
CITRASHINE 16.28+0.54 2.51+1.45" 1.80+1.06° 5.7342.83"
SEALKOTE 16.28+0.54 4.87+3.50"" 3.38+1.88% 1.3440.30°
ROSY PLUS 16.28+0.54 8.71+6.81™ 5.03+1.12° 3.79+1.35™
ZIVDAR 16.28+0.54 7.47+4.92°° 6.43+1.88" 7.0142.97"
PERFECT SHINE 16.28+0.54 4.20+2.04° 8.3345.36 1.7140.53¢
PE microemulsion 16.28+0.54 8.43+4.52" 10.95+3.91° 8.86+1.90"
Chitosan 2.0% 16.28+0.54 10.32+6.08° 11.384+2.35° 1.93+0.68°
Non-coated 16.28+0.54 16.28+1.78" 16.32+1.46" 13.64+2.05"
laden 1 ns * ns -
flaven 2 ns * * -
ﬂ%%ﬁl“ﬁ 1x2 ns * ns -
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ABM3
0 10 25 43
fladoh 1: gaungliinusnm
5 PIFIBIFOA 7.37+1.29 4.60+1.20° 8.90+2.64 14.87+5.06
10 DaFKALT YA 7.37+1.29 5.98+2.15" 9.78+2.78 -

GRUIGEGR 7.37+1.29 14.95+10.12° - -
lsoft 2 : sindovia

CITRASHINE 7.37+1.34 16.45+3.47° 12.2443.09° 15.79+5.13°
SEALKOTE 7.37+1.34 8.43+4.86" 9.54+0.68" 16.27+4.30"
ROSY PLUS 7.37+1.34 9.2149.60" 9.51+3.91" 12.94+6.01"
ZIVDAR 7.37+1.34 7.5542.73" 10.98+1.41" 13.45+4.48"
PERFECT SHINE 7.37+1.34 6.95+2.89" 7.68+1.57% 13.3942.12°
PE microemulsion 7.37+1.34 5.90+1.32% 8.63+1.71" 13.34+3.20"
Chitosan 2.0% 7.37+1.34 9.69+3.84° 9.77+1.22" 23.3942.98"
Non-coated 7.37+1.34 3.72+41.52° 5.68+1.94° 10.43+3.48"

laden 1 ns * ns -

flaven 2 ns * * -
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g o o
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M3
0 10 25 43
fladoh 1: gaungliinusnm
5 oAU e 2.430.14 64.28+46.79" 14.87+7.70° 16.83+10.67
10 DeFIHRIT O 2.430.14 21.3025.39" 23.64+4.06" -
GEUTITEGR 2.43+0.14 6.5142.55" - -
soft 2 : arsindevi
CITRASHINE 2.430.15 46.99+34.05" 24.57+15.44" 23.86+17.77°
SEALKOTE 2.430.15 28.684+20.49" 16.84+12.12° 4.60£1.16°
ROSY PLUS 2.430.15 26.14423.37" 12.88+5.19" 16.1249.63"
ZIVDAR 2.430.15 39.66+16.12" 4.87+5.28" 16.60+13.67™
PERFECT SHINE 2.430.15 47.05+13.18" 11.81£10.19° 3.04+1.54°
PE microemulsion 2.430.15 24.63+13.58" 17.14+13.91° 2.52+1.16°
Chitosan 2.0% 2.430.15 27.96+17.06" 9.84+7.90" 5.98+1.56°
Non-coated 2.430.15 14.46+£12.32° 56.10+11.46" 61.87+14.14°
faden 1 ns * * -
flaven 2 ns * * -
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SnuIinquugil 5, 10 osruvaiBod nazgurniivios

Y

g o [
F2YZIAUNUIOYT (IU)

M3
0 10 25 43
fladoh 1: gaungliinusnm
5 oaA AT 3.28+2.08 8.38+6.80" 12.11+9.11° 11.7149.62
10 DeFITRIT 3.2842.08 3.86+3.11° 7.80+6.23" -
GEUTITGR 3.2842.08 5.2743.61° - -
soft 2 : arsindevi
CITRASHINE 3.2842.15 5.61%4.47 5.3942.62° 3.10£0.76°
SEALKOTE 3.2842.15 7.2145.68 12.82+11.41° 10.89+3.85"
ROSY PLUS 3.2842.15 6.28+4.59 6.3745.35" 4.7242.40"
ZIVDAR 3.2842.15 5.95+4.40 6.64+5.75" 8.86+5.75"
PERFECT SHINE 3.2842.15 5.9045.27 14.34+£12.79™ 5.94+4.88"
PE microemulsion 3.2842.15 3.52+1.85 10.58+5.74" 12.74+2.72°
Chitosan 2.0% 3.2842.15 5.20+2.53 15.3349.83" 6.35+4.02"
Non-coated 3.2842.15 7.02+4.45 8.1842.24" 4.78+2.58"
“ﬂ%%ﬁlﬁ 1 ns * * -
‘ﬂi]%ﬂﬁ 2 ns ns * -
ﬂ%%ﬁl“ﬁ 1x2 ns ns * -
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HHELYIR 9 ﬂmﬁmuwmmmﬁﬂﬁLmfmNﬂuuﬁmmﬁmmu@mmqﬂummmﬁﬁzﬂummﬁfmm 95 1Wosiua
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0 4 7 10 13 16 19 22

[

o A ad
PJaden 1 : guuiginnusnw

5 IR Is AT E 4.00+0.00 4.00+0.00" 3.94+0.25" 3.88+0.34" 3.94+0.25" 3.94+0.25" 3.8140.51 3.75+0.67"
10 DR AL e 4.00+0.00 4.0040.00° 3.88+0.34° 3.81+0.40" 3.63+0.71" 3.63+0.49" 3.75+0.76 2.94+137"
guniRea 4.000.00 3.8140.40° 3.0640.91° 2.44+1.39" - - - -

fadeM 2 : AFAdUND

CITRASHINE 4.00+0.00 3.670.49° 3.00+0.85° 2.3340.98° 3.50+0.53" 3.50+0.53" 2.50+1.20" 1.5040.53"
SEALKOTE 4.00+0.00 3.830.40" 3.50+0.80" 3.00+1.48" 3.00+1.07° 4.00+0.00" 4.00+0.00° 3.00+1.31"
ROSY PLUS 4.00+0.00 4.00+0.00" 3.50+0.80" 3.00+1.48" 3.7540.46" 3.25+0.46" 4.00+0.00° 2.50+1.60°

ZIVDAR 4.00+0.00 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.000.00"
PERFECT SHINE  4.00+0.00 4.00+0.00" 3.1740.94" 3.1741.27° 4.0040.00" 3.50+0.53" 4.00+0.00° 3.7540.46"
PE microemulsion 4.000.00 4.000.00" 3.8340.39" 3.50+0.52" 4.00:£0.00" 4.000.00" 4.000.00" 4.000.00"

Chitosan 2.0% 4.00+0.00 4.00:£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00+0.00" 3.75+0.46" 4.000.00"

Non-coated 4.00+0.00 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.000.00"
‘ﬂi]%ﬁl‘ﬁ 1 ns * * * * * ns *
‘ﬂﬁ]%&lﬁ 2 ns * * * * * * *

ﬂ%%ﬁl‘ﬁ 1x2 ns * * * * * ns *
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25 28 31 34 37 40 43

[

o A ad
PJaden 1 : guuiginnusnw

5 IR Is AT E 3.63£1.01° 3.69+0.78" 4.00+0.00" 3.81+0.40" 3.63+1.01° 3.63+1.01 3.50+0.72
10 99f s AL e 3.38+1.07° 3.31+1.12° 3.63+1.10° 3.38+1.01° 3.88+0.34° - -
guniiRea - - - - - - -

fladef 2 : AFAd U

CITRASHINE 1.000.00° 1.50+0.93° 2.5041.60" 2.25+1.39° 2.00£1.07" 1.00+0.00" 2.00+0.00°
SEALKOTE 4.00+0.00" 3.50+0.93" 4.0040.00" 3.50+0.53" 4.00+0.00° 4.00+0.00" 3.00+0.00"
ROSY PLUS 3.2540.89" 3.0040.76" 4.0040.00° 3.00+0.00" 4.00+0.00° 4.00+0.00" 3.00+0.00"

ZIVDAR 4.00:£0.00" 4.00+0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00"
PERFECT SHINE 4.00£0.00" 4.00+0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00"
PE microemulsion 3.75+0.46" 4.00+0.00" 4.00:£0.00" 4.00+0.00" 4.00+0.00" 4.00+0.00" 4.00+0.00"

Chitosan 2.0% 4.00+0.00" 4.00+0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00"

Non-coated 4.00:£0.00" 4.00+0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00" 4.00£0.00" 4.00+0.00"
Josed 1 % * % % x ] ]
s 2 * * x * x ] ]

Hasef 1x2 * * * * * - -

v v
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HHELYIR @’Jﬂﬂ‘ﬂﬁ‘ﬂﬁuﬂ’fﬁ\iﬂuﬁaﬂﬁLWIﬂﬁ'NﬂULLﬁﬂQ'J']ﬁﬂ'J']N!W]ﬂQWQﬂum1ﬂﬁﬂ@ﬂ§$ﬂﬂﬂ31mlsﬁ@ﬂu 95 1Wosiua

A = o w an

* A UANNLANA RNl A NINaD ns Ao LilinnuuanaedlitisdAgnedna

' aa a A o an a A o g aa a a o an a a o
4= vlllﬁiﬁ“]ﬂ@]Nﬂﬂﬂmla&’vlllllﬂﬁuﬂllﬂ 3= ﬁm%mWﬂﬂnmm:ﬂaummanfiaa 2 = isamnanadnauaznauniiniunaig 1= ﬁimﬂ@]mﬂnmmgﬂauwmqugm

Ly]



a Y [ Y o 3}4?} A A a g A a a 1 A g o P
AT NNANUIN 23 ﬂ1§ﬂ§$£ﬂuﬂmﬂ17‘lﬂ1uﬁﬂﬂmgﬂi'lﬂ;] (AUUU) eumwaﬁnwm;mﬂmmmﬂaaummﬂmimaauwwuﬂmm LiJE]Lﬂ“]Jiﬂ‘H'IVI,'JTI

gungdl 5, 10 osA AT 1oz QUHiIHo
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53
0 4 7 10 13 16 19 22
fladef 1 : guyigifufusn
5 oA AT 5.000.00 5.00:£0.00 5.00+0.00° 4.94+0.25" 5.00+0.00° 5.00£0.00° 4.75+0.44" 4.75+0.44°
10 DIFUBRIT e 5.000.00 5.00:£0.00 4.88+0.34" 4.69+0.47" 4.5645.50" 4.88+0.34" 5.00+0.00° 4.94+0.25"
guniiReq 5.00+0.00 5.00+0.00 4.13+1.34° 2.56+1.29" - - - -
soft 2 : sindovia
CITRASHINE 5.00+0.00 5.00+0.00 5.00+0.00" 4.67+0.49" 5.000.00" 5.00+0.00° 5.000.00" 5.00+0.00"
SEALKOTE 5.00+0.00 5.00+0.00 5.00+0.00" 4.17+0.94" 4.75+0.46" 5.00+0.00" 5.00+0.00" 5.00+0.00"
ROSY PLUS 5.00+0.00 5.00+0.00 5.00+0.00" 433+1.15" 4.75+0.46" 5.00+0.00" 5.00+0.00" 5.00+0.00"
ZIVDAR 5.00+0.00 5.00+0.00 4.50+0.80" 4.83+0.39" 5.00+0.00" 5.00+0.00" 5.00+0.00" 5.00+0.00"
PERFECT SHINE 5.00+0.00 5.00+0.00 4.83+0.39" 4.00+1.48"™ 5.00+0.00" 5.00+0.00" 5.00+0.00" 5.00+0.00"
PE microemulsion 5.00£0.00 5.00+0.00 5.00+0.00" 3.83+1.40" 4.50+0.53" 5.00+0.00" 5.00+0.00" 5.00+0.00"
Chitosan 2.0% 5.00+0.00 5.000.00 4.00+1.48" 3.50+1.88"  4.75+0.46" 4.75+0.46" 4.75+0.53° 4.75+0.53"
Non-coated 5.00£0.00 5.00+0.00 4.00+1.48° 3.17+1.64° 4.50+0.53° 4.75+0.46" 4.50+0.53° 4.25+0.46°
‘ﬂi]%ﬁl‘ﬁ 1 ns ns * * * * * *
‘ﬂﬁ]%&lﬁ 2 ns ns * * * * * *
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25 28 31 34 37 40 43
fladef 1 : guyigifufusn
5 oA IraIFud 4.63+0.71° 4.25+1.32" 4.50+0.51" 3.50+0.95" 4.0620.56" 3.50+1.24 3.50+1.57
10 DIFUBRIT e 4.81+0.40" 4.94+0.25" 5.000.00° 5.00£0.00° 4.75+0.44" - -
guniiRea - - - - - - -
soft 2 : sndovia
CITRASHINE 5.00+0.00" 5.000.00" 5.000.00" 5.00+0.00° 4.50+0.53" 4.00+£0.00° 4.5040.58"
SEALKOTE 5.00+0.00" 5.000.00° 5.00+0.00" 4.25+0.89™ 4.50+0.53" 4.00+0.00° 4.50+0.58"
ROSY PLUS 5.000.00" 5.000.00° 5.00+0.00" 4.25+0.89™ 4.75+0.46' 4.00+0.00° 4.00+0.00™
ZIVDAR 5.00+0.00" 5.000.00° 5.00+0.00" 4.50+0.93" 4.75+0.46' 4.00+0.00° 4.50+0.58"
PERFECT SHINE 5.00+0.00" 5.00+0.00" 4.50+0.53° 4.25+0.89™ 4.50+0.53" 4.00+0.00° 3.500.58°
PE microemulsion 5.00+0.00" 5.00+0.00" 4.50+0.53" 4.25+0.89"™ 4.75+0.46" 5.00+0.00" 5.00+0.00"
Chitosan 2.0% 3.7540.46" 3.50+1.60" 4.50+0.53° 4.00+1.07% 3.7540.46" 1.50+0.58° 1.00+0.00"
Non-coated 4.00+0.76" 3.2541.39" 4.50+0.53" 3.50+1.60° 3.7540.46" 1.50+0.58° 1.00+0.00"
Josed 1 % % % % % - -
s 2 * « x * x ] ]
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MINMANYIN 24 71 L* vodamaduiugaoirsindoumdremsinasuiwtiaa e Womusne Agamgil 5, 10 osuaaidod uazgurninos

Y
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N3
0 4 7 10 13 16 19 22
floduii 1 : qungdfiAuTnm
Soeruraled  64.63+2.17 65231770 63.69+1.79"  63.52+1.75'  63.30£1.80°  62.63+1.89 63.27+1.69 63.15+1.70
10 ofUsaITod  63.80+3.20  64.432.157  63.82:222°  63.43:1.73"  63.68+1.98"  63.21+2.04  63.11£1.86  62.92:+1.90
guniRea 63.90+2.75 63.74:1.68"  64.81:1.86"  64.40+1.99°  64.29+1.90" - - -
Hladufi 2 : mandevin
CITRASHINE 63.60+3.35 63.87+2.31 63.7242.57 62.9142.26 63.2142.02 62.4442.16 62.94+2.08 62.63+2.46
SEALKOTE 63.83+2.28 64.63+1.55 64.48+1.51 64.37+1.30 64.27+1.80 62.92+1.89 63.58+1.58 63.73+1.75
ROSY PLUS 62.80+4.14 63.42+1.87 62.92+1.85 63.14+1.24 63.12+1.43 62.31£1.76 62.731.56 62.55+1.47
ZIVDAR 64.70+2.03 65.56+2.15 65.43£2.21 65.14+1.85 65.01+2.33 63.52+2.13 64.04+2.21 64.2242.05
PERFECT SHINE  63.22+2.32 64.21+1.63 63.84+1.57 63.44+1.81 63.51+2.01 62.51+1.86 62.83+1.38 62.74+0.90
PE microemulsion  65.15+2.35 64.93+1.72 64.48+2.29 64.30+2.06 63.92+2.23 63.35+3.00 63.56+2.50 63.23+2.44
Chitosan 2.0% 64.68+2.18 64.26+2.22 63.69+1.86 63.12+1.81 63.30+1.68 63.10+1.87 62.98+1.26 62.46+1.30
Non-coated 64.91+2.39 64.84+1.77 64.29+1.53 63.86+1.68 63.72+1.42 63.14+1.27 62.85+1.56 62.68+1.45
ﬂi]%ﬁl‘ﬁ 1 ns * * * * ns ns ns
‘ﬂﬁ]%&lﬁ 2 ns ns ns ns ns ns ns ns
ﬂ%%ﬁl‘ﬁ 1x2 ns ns ns ns ns ns ns ns
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MINMANUIN 24 (AB) A1 L* woddAamaduiuiaeiiisimaeuiadieansinasuiviiadeg ué”;gﬁu%ﬂyﬂ%ﬁqmwgﬁ 5, 10 DA AU AL
g
. szozauAUSNE1 (Ju)
5MS
25 28 31 34 37 40 43
fladef 1 : guyigifufusn
5 DAL E 62.87+1.66 62.70+1.63 62.77+1.44 62.26+2.37 62.04+1.77 62.66x1.57 61.86+1.62
10 DI UT AT 62.31+1.89 62.08+1.88 - - - - -
guniRea - - - - - - -
flseii 2 : msndevin
CITRASHINE 62.31+£2.33 62.16+2.34 62.84+0.64 62.62+0.61 62.23+0.99 62.88+0.39 61.89+0.55
SEALKOTE 63.27+1.54 63.13+1.47 63.47+0.88 63.07+0.88 62.51+£1.15 63.02+1.12 61.67+1.70
ROSY PLUS 62.11+0.85 62.23+1.22 62.49+1.68 61.66+2.39 60.57+£2.21 62.35+1.83 61.41+1.51
ZIVDAR 63.60+2.36 63.50+2.12 63.84+1.62 63.71+1.76 63.58+2.14 64.00+£2.10 63.27+2.11
PERFECT SHINE 62.17+1.08 61.89+0.81 62.10+0.38 59.64+4.72 61.33+£0.70 61.97+0.83 61.38+0.60
PE microemulsion 62.91+2.29 62.45+2.56 63.36+2.61 63.46+2.75 63.54+2.15 63.25+2.91 62.69+3.06
Chitosan 2.0% 62.20+1.45 61.85+1.36 61.20+0.98 61.34+1.10 60.36+1.12 61.20+0.69 60.60+1.03
Non-coated 62.15+1.91 61.92+1.68 62.85+0.42 62.63+0.59 62.20+0.58 62.60+0.29 62.00+0.44
ﬂi]%ﬁl‘ﬁ 1 ns ns - - - - -
‘ﬂﬁ]%&lﬁ 2 ns ns - - - - -
ﬂ%%ﬁl‘ﬁ 1x2 ns ns - - - - -
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0 4 7 10 13 16 19 22

[

fladoh 1: gaungliinusnm
5 IR Is AT E 63.55+3.00 64.70+3.27" 68.89+4.10" 69.47+2.90" 68.44+3.75" 66.99+3.16 68.26+3.22" 68.05+3.05
10 09 UFATET  63.27+3.60 66.34£3.96°  69.3143.60°  68.79+2.84"  66.64+3.18" 66.65+2.42 65.7343.53" 67.04+3.18

guUniRea 63.80+3.46  68.614334"  64.544326°  6438+3.17°  63.61+331° - - -

QU

fave7 2 : AFAdUND

c d d

CITRASHINE 61.54+3.49°  64.86+4.59" 64.67+4.49° 64.82+4.17°  63.58+3.46%  65.14+2.76"  63.89+4.28° = 65.30+3.61°

d d

SEALKOTE 63.46:2.28""  66.24+2.49°  67.4842.98%  68.28+2.93"  66.15+2.86""  66.23+2.46™"  67.03+1.83° = 67.26+2.37"

ROSY PLUS 60.80+3.40° 63.13+3.12° 63.49+3.60" 65.9843.71" 63.19+3.11° 64.16+1.95" 63.45+1.85° 64.11+1.81°

d

ZIVDAR 64.55+1.88"°  67.24+3.42°  6820+3.15°  67.9943.06° 66324321 67.75£1.64"  67.49+2.78°  68.13+2.17°

€

PERFECT SHINE  62.46+3.31°°  66.5242.22°  67.76+3.74°  67.3243.81°  65.0644.23°  67.21+2.81"°  66.93+3.58"  67.96+2.92°

d

PE microemulsion  65.00+3.05"  66.54+3.48°  68.7443.62°  68.30+3.73"  67.23+4.23"  66.61+2.55°"  66.97+3.23°  66.88+2.45"

Chitosan 2.0%  64.1342.85™  67.0843.27°  68.3543.28"  67.34+2.88"  68.00+2.76"  68.0842.05"  69.03:1.51°  69.19+1.81"

Non-coated 66.33+3.04" 70.81+3.88" 71.95+3.72° 70.34+3.52° 70.31+3.54" 69.20+3.31" 70.93+3.34° 71.34+2.21°
ﬂ%%ﬂﬁ 1 ns * * * * ns * ns
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A1INIMANUIN 25 (D) A1 chroma ﬁumﬁmwaﬁuwu‘qmﬂmmmﬂaaummﬂmimaauwwuﬂmm LN@LﬂUiﬂ‘l&lfl’)‘ﬂQiﬂWﬂ“N 5, 10 93RS ALHIE LD

gt
. szozauAUSNE1 (Ju)
9013
25 28 31 34 37 40 43
fladef 1 : guyigifufusn
5 oA IraIFud 68.66+2.76 68.3242.89 68.2742.87 67.36+2.93 66.71+3.49 64.09+3.65 67.7622.46
10 DIFUBRIT e 68.55+4.12 67.314£3.25 - - - - -
guniRea - - - - - - -
lsoft 2 : sindovi
CITRASHINE 65.38+4.26" 65.11%3.56™ 66.73+1.79" 66.24+1.56" 65.1442.13° 65.41+2.13" 66.91+1.09"
SEALKOTE 67.75+1.44" 67.2342.25™ 68.45+0.73" 66.65+1.03° 66.85+1.15" 63.44+1.74° 67.16£2.21"
ROSY PLUS 65.52+1.97" 64.97+2.40" 64.65+4.75° 63.26+1.94° 60.87+3.54° 60.09+2.80" 65.69+2.68°
ZIVDAR 68.70+3.75™ 69.0342.13% 69.07+1.28" 68.4140.65" 68.36+1.22° 65.68+1.52" 68.99+1.45"
PERFECT SHINE  68.17+2.58™ 67.84+3.05" 67.74+1.98% 67.30+2.69" 66.0142.73" 63.38+2.42" 67.13+1.56"
PE microemulsion  69.70+2.48" 67.55+2.93% 68.77+2.57" 66.69+3.57" 68.1042.49" 66.58+3.69" 66.52+3.12%
Chitosan 2.0% 70.66+2.43" 69.38+1.72" 68.49+0.75" 68.53+2.14° 66.76+1.81" 65.24+1.66" 68.35+1.58"
Non-coated 72.54+2.44° 71.1342.19° 72.29+1.58" 71.77+1.25° 71.62+1.20° 68.89+1.31" 71.37+1.73°
ﬂ%%ﬁl‘ﬁ 1 ns ns - - - - -
fasod 2 * * - - - - -
ﬂﬂ%ﬂ‘ﬁ 1x2 * ns - - - - -
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1 a 9 v 3’ g A a 9 a a [ 4 < [ 9 { a
M3NNANYUIN 26 A1 hue angle VoITRIMAFUNUTIOTNRITIIAAD LA IBTITIATOUAIFIAANY WonUTnE 1 INguwgl 5, 10 osrisaiTod uaz
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0 4 7 10 13 16 19 22

[

fladef 1 : guyigifufusn
5 oA AT 77.64+3.09° 75.1842.72 76.18+3.01 75.78+2.91" 75.70+2.85" 75.56+3.01" 75.56+2.88" 75.4343.07"
10 D3 saIFee  75.90£3.40°  75.1443.18 75.304£3.06  74.54+3.60"  73.96+3.02°  73.44+2.98°  72.7342.90°  72.2442.90°
guniRea 76.79£2.74"  76.15£2.91 7475+2.80  74.05+2.69"  73.52+2.68° - - -

U

soft 2 : arsindenia
CITRASHINE  77.1643.17"  75.93£3.19"  75.83+3.37"  75.79+3.34™  74.94+£327"  75.6443.78"  74.91+4.05"  75.00+4.11°
SEALKOTE 78.4942.68°  77.13+2.92"  77.0942.77°  76.63+2.86" 76.43+3.01° 76.99+2.12° 76.70£2.28" 76.64+2.55"
ROSY PLUS 77.66£3.24% 75394320  752143.16°  74.324327°  74.324327°  762143.02°  75.70+£3.03°  75.65+3.07"
ZIVDAR 78.4042.62° 77474265  77.8042.69°  7633+247°  7633+247°  76.1842.57"  75.59+2.93"  74.95+3.60"°
PERFECT SHINE  76.41£1.69™  74.85+1.93°  74.73+1.76°  73.69£1.69°  73.69+1.69°  73.86+1.33"  73.49+1.33"  73.10+1.42™°
PE microemulsion  75.83+3.12%  74.59+2.77° 74.53+2.86° 73.5942.96" 73.59+2.96" 72.4042.98° 72.06+3.26° 71.74+3.43°
Chitosan 2.0% 74.88+3.67°  743343.11°  74.1342.92°  73.04+2.73"  73.0442.73°  72.88+2.88°  72.94+2.97°  72.21+2.86"

Non-coated 75.39+3.19% 742542515 73.9242.41°  72.78+2.43°  72.78+2.43° 721342655  72.04+2.67°  71.76+2.56°
ﬂi]iqfﬁlﬁ 1 * ns ns * * * * *
'ﬂﬁ]%ﬁlﬁ 2 * * * * * * * *

ﬂ%%ﬁlﬁ 1x2 ns ns ns ns ns ns ns ns

v v v v
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M31INANYIN 26 (D) A1 hue angle VoITAMATURUT i FINnd LRI ETIARRURIFHAA 19 WanusnE 1ATNgangll 5, 10 esssaiFoa uaz

£

g
S o )
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A5MS
25 28 31 34 37 40 43
fladoh 1: gaungliinusnm

5 DA IsALT e 75.28+3.00° 75.03+2.90" 74.96+2.86 74.86+2.92 74.69+2.85 74.97+2.97 74.56+3.02
10 DIrIFAIF e 71.96+2.78" 71.03+2.85" - - - - -

guniiRea - -

U

fladef 2 : AFndUND

CITRASHINE 74.69+3.86™ 74.40+3.88"™ 75.25+1.99™ 75.45+1.98™ 75.1042.09" 75.1342.15™ 75.504+1.87"
SEALKOTE 76.10+2.59° 75.83+2.86" 77.05+2.23" 77.08+2.64" 76.98+2.46" 77.75+2.00° 77.48+1.96"
ROSY PLUS 75.43+3.16" 74.96+3.24" 77.20+2.73° 77.50+1.99° 77.58+1.50° 77.75+2.38" 77.38+2.07°

ZIVDAR 74.53+3.88™ 73.79+4.18" 77.35+1.84° 76.93+2.06" 76.78+1.73" 76.88+1.90" 76.08+2.14"
PERFECT SHINE  72.93+1.59" 72.21+1.86" 73.73+1.40" 73.55+1.39" 73.25+1.14° 73.43+1.53° 73.15+1.44°
PE microemulsion ~ 71.83+3.31° 71.1143.60° 74.18+2.84" 73.78+3.03° 73.48+2.75" 74.25+2.98" 73.43+2.89%

Chitosan 2.0% 72.11£2.91° 71.38+2.66™ 72.1342.57° 72.00+2.71° 72.33+2.76° 72.30+2.69° 71.30+2.63"

Non-coated 71.69+2.75° 70.99+2.72° 72.8342.91° 72.63+2.68" 72.08+2.53° 72.30+2.47° 72.18+2.88"
flaguii 1 * . . - . - .
fasod 2 * * - - - - -

ﬂ%%ﬁl‘ﬁ 1x2 ns ns - - - - -
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a < A 9 P-4 Y o 22 A A a 9 A a A A 2 o P A
MINNANUIN 27 ﬂiiﬂm%ﬂﬂuﬂlﬂﬂﬁgawuﬂﬂ (Lﬂﬁlilﬂiu@]) 61]@\1WaﬁjJWuﬁ.ﬁ’]ﬂu’IW\‘]‘WLﬂa@‘UW’Jﬂjﬂa’]jlﬂaaqumuﬂ@’]\iﬂ LiJE]LﬂUiﬂHWUl’J‘VIQﬂmQN 5, 10

Y
o

pIRITATOT LazguNino

U

g o o
F2YZIAUNUIOYT (IU)

BMs
0 10 25 43
fladoh 1 : gaingiiinu
5 DIAK AT e 13.00+0.36 12.59ﬂ:1.49b 14.02+0.77 14.08+1.03
10 D9 AIFE 13.00+0.36 13.04i122b 14.11+0.61 -
GEUTITGR 13.00£0.36 14.25+0.72° - -
flseii 2 - msndevin
CITRASHINE 13.70+0.38 13.46+1.68 14.43+0.65 13.37+0.51°
SEALKOTE 13.70+0.38 13.40+1.39 14.18+0.30 13.53i0.68b
ROSY PLUS 13.70+£0.38 13.38+1.32 13.50£0.58 14.03+0.47"
ZIVDAR 13.70+0.38 13.48+1.11 13.90+0.50 13.83ﬂ:1.27b
PERFECT SHINE 13.70+0.38 12.63+1.78 13.77+0.67 14.17i0.78b
PE microemulsion 13.70+0.38 13.23+1.23 14.27+0.72 13.80+0.78"
Chitosan 2.0% 13.70+0.38 12.84+1.62 13.85+0.92 13.80+0.17"
Non-coated 13.70+0.38 13.94+0.51 14.62+0.58 16.10+0.87"
loven 1 ns * ns -
oven 2 ns ns ns -
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1 v J o a a J 4 S o { a a
MIMANUIN 28 ATl BVOINAFUTUTAHINIAdoURIRIBETInAR U AN WamusnE I ANgungil 5, 10 serusaded uazgunginos

3 o @
FLYLIDAUNVINE (IU)

5Ms
0 10 25 43
fladvii 1: quugiinusnm
5 DIAK AT e 3.74+0.03 3.56+0.10 3.46+0.10 3.53+0.13
10 D9 AIFE 3.74+0.03 3.53+£0.10 3.46+0.10 -
QRIEITERR 3.74+0.03 3.5340.18 - -
flaseii 2 : msndevin
CITRASHINE 3.74+0.03 3.54+0.09 3.41+0.15 3.53+0.17
SEALKOTE 3.74+0.03 3.45+0.20 3.46+0.08 3.54+0.07
ROSY PLUS 3.74+0.03 3.50+0.12 3.47+0.07 3.34+0.07
ZIVDAR 3.74+0.03 3.61+0.16 3.45+0.07 3.53+0.13
PERFECT SHINE 3.74+0.03 3.59+0.07 3.46+0.05 3.56+0.18
PE microemulsion 3.7440.03 3.58+0.09 3.47+0.05 3.55+0.06
Chitosan 2.0% 3.7440.03 3.5240.08 3.494+0.08 3.59+0.07
Non-coated 3.74+0.03 3.5240.11 3.4840.18 3.62+0.12
“ﬂ%%ﬁlﬁ 1 ns ns ns -
‘ﬂi]%ﬂﬁ 2 ns ns ns -
ﬂ%%ﬁl“ﬁ 1x2 ns ns ns -

v v i v
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MINNNANUIN 29 ﬂimmﬂi@%\mmmhl%mmhlﬂ (Lﬂﬁlilcﬁuﬂﬂiﬂ%ﬂiﬂ/loo ﬂiuu’lﬁ‘MﬂU) ﬂl@qwaﬁﬂwuﬁﬁ1ﬂu1WQﬂLﬂaﬂﬂ

a

3 o ya ~ Ay
Lﬂ‘]JiﬂHTll’JTIQﬂ!‘Wﬂll 5, 10 AUy ALy HagguUnguyiod

G U

YYATINADUAIFUANNE) 1D

g o o
F2YZIAUNUIOYT (IU)

BMs
0 10 25 43
fladoh 1: gaungliinusnm
5 DIAK AT e 0.78+0.01 0.66+0.10 0.68+0.11 0.63+0.09
10 D9 AIFE 0.78+0.01 0.71£0.08 0.73+£0.12 -
GEUTITEGR 0.78+0.01 0.71+0.14 - -
flseii 2 : Msndevin
CITRASHINE 0.78+0.01 0.70+0.12 0.74£0.15 0.65+0.11
SEALKOTE 0.78+0.01 0.75+£0.17 0.70+0.13 0.60+0.05
ROSY PLUS 0.78+0.01 0.71£0.10 0.66+0.07 0.70+0.03
ZIVDAR 0.78+0.01 0.66+0.12 0.69+0.09 0.68+0.12
PERFECT SHINE 0.78+0.01 0.64+0.05 0.71+0.13 0.56+0.08
PE microemulsion 0.78+0.01 0.65+0.09 0.73+0.09 0.64+0.06
Chitosan 2.0% 0.78+0.01 0.70+0.07 0.69+0.07 0.55+0.07
Non-coated 0.78+0.01 0.71+0.11 0.724+0.20 0.69+0.06
“ﬂ%%ﬁlﬁ 1 ns ns ns -
‘ﬂi]%ﬂﬁ 2 ns ns ns -
ﬂ%%ﬁl“ﬁ 1x2 ns ns ns -
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MINNNANUIN 30 E]G]im”mﬂﬁﬂmﬁuﬁlQllﬂlﬂﬂazﬁwuﬂﬂﬁfJﬂiMWmﬂiﬂﬂﬂﬂllﬂ“l/lulﬂ!mimllﬂﬂlﬁlﬂNaﬁn‘wu‘ﬁqﬁwumﬂmﬂaﬂuW’Jﬂ%&lﬁﬁmaﬂﬂw’muﬂmﬂﬂ

a =

A 3 o YA Ay
UJE’JLﬂ']JiﬂH”Ill’JVIi’Jﬂ!WﬂiJ 5, 10 93Uy ALy e Lmzqmwgwm
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