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A he (hue angle) ﬁqmwgﬁﬁ'mwaa"ﬂﬂﬁm hue angle anaudnties a1 hue
angle 13a 180 nmsusnagileluars DDAB 1, 033, 0.2 nlosiSus uag imazalil 0.2, 0.15,
0.1 1losiFud naznad lei likumsusasnail (aaiuay) Saundogegaluuusnvesns
Busnude 73.10, 70.79, 69.70, 71.92, 70.78, 70.74 uaz 69.42 mudwy Falifauuanee

a = !

Y aan { o {3 o A
AUNWADA (MITWNMNANUIN 17, AINA 9) Wﬁaflﬂﬁlﬂﬂiﬂ‘HWWQ‘mﬁﬂN 10 o9AsaITee WA

U

=

hue angle anauaniios Taoa hue angle Hialdlinunavgegeluiunsnvesmanusnmie
73.10, 70.79, 69.70, 71.92, 70.78, 70.74 1ag 69.42 muawy ¥ lulianuuananunisana

(A5 MARUIN 21, NINN 9)
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2.2 manlasunilasvesdlasndiulu

MNMInaaodusnad lelueans imazalil 0.2,0.15, 0.1 losiFud uay DDAB 1,0.33

v
=1

s I o Y o 3 o a9y a = 1
1ag 0.2 BIRHEIE !,meul‘ﬂmmﬂy”mamﬁmmm Haggungy 10 DAL ALY WUIN

a U a

[

1 1 { a o 1 { I~ 1 {
AAuad (L*) Ngungiives wad leflin L* nlasunlauantios Taoa1 L* fia

Y

' o d 3 4 . .
1d0nmsusmadileluans DDAB 1, 033, 02 weosidud uag imazalil 0.2, 0.15, 0.1
AR~ ' o ~ ] 1 =1 A o A £ g Y] Y
nosidud uazwad lof lurumsusensiall (ganaunw) daluiui 6 Fuiluiugaieves
S o o o Q 1
MINUSTAYIAD 74.63, 73.95, 75.05, 73.38, 74.20, 75.78 uag 73.97 MuUMSY &4 luianuuan
1 [ aa { 1 < [ § a
ARAUNWADA (IITNMANUIN 18, MW 7) dIUMINUINVINQUHN 10 oIrsaITod U
' { 3 o A o 3 o 1o {
a1 L* nfasunavdnites Tasluiun 15 duiluiugamevesmanusne wui §1lefius
J 3 4 o { (D1 ] 1
lue1s DDAB 1, 0.2 tlosidud wag wadh lon limumsusasndl (ganavugy) Jia1 L* un
Nganp 77.10, 76.19 uaz 75.96 MNAIRL 10U FIANULANANAUNNADA (A1T1NIANUIN
22, 7NN 7)
1 ~ a 9 o A < Y 1 Ao 9
1 C* (chroma) NQUNYUTIDY nad lofinn C* apauanios Iagar C* 1ialdnn

U

1 o IS 3 4 A . Jd I 4
msuswadi leluars DDAB 1, 0.33, 0.2 1WosIFUA 1Ay imazalil 0.2, 0.15, 0.1 WloFiHFuUA
o ~ 1 [} = = A Y] < [ A

wazwad lon lurunmsuyasinil (YANIVAY) aJﬂ1maﬂqqqw“lmuuﬁﬂmammﬂmﬂym@

25.06, 26.05, 24.91, 26.56, 27.18, 26.32 1Az 25.12 MUAIAU $191 FIUANUUANAIAUNI

Aaa ~ o Ad o ~ a = =
aAne (AT NNIANUIN 18, NINN 8) Naa'lllﬂﬂlﬂﬂiﬂBWﬂQﬂlﬁﬂiJ 10 99U atred Ua1 C* an

QU

3 o =

awanties Taoa C* fialatinundegegaluiui 15 vesmanusnufe 26.38, 26.71, 26.27,
25.56, 26.35, 25.57 1A 26.41 MUAAU d19U 39 IUHANVLANANUNADA (A151991A

WUIN 23, NNN 8)

[
=

1 a o ' [ [ {
A1 h° (hue angle) Ngangiines Had ledisn hue angle anauantios Tagluiun 6

Q

& o [ S o ' o d 2 g . .

c"mﬂmuqﬂﬁ’wmmmsmmﬂm nu wad leluars DDAB 0.33 lesidud, imazalil 0.15
J 3 4 o A (BN 1 = A Y A A

neositua nazwad lon lurumsugensall (gaIugw) IA1 hue angle Yosiiqano 80.44,

80.39 1182 80.37 MUY FIWANUUANAINAUNWTDA (AT NMAKUIN 18, AN 9) wad 1o

a =

Ad o A A 3 v o A £ & o
“I/ILﬂ"Uiﬂ‘]elWlQﬂJWﬂiJ 10 peA LAl A1 hue angle AN UDY I@]EJGI,H’JH‘VI 15 cmﬂmu
!

U

2 o 1 ° /3 ' {
ameveInsinusnen wu wadh leluars DDAB 0.33 ulesidud fia1 hue angle voof

gaflo 77.85 FINANUUANAAUNNEDA (AITNAANUIN 24, NINN 9)



43

(A) B)

60 = 60 =

55 - 555
Al
50 T T T 1 50 T T T T T 1
0 2 4 6 0 3 6 9 12 15
80 = 80 =
75 75 4 N
* *
- -
70 < 70
65 T T T 1 65 T T T T T 1
0 2 4 6 0 3 6 9 12 15

Days after storage

——0.2% imazalil
—#—(0.15% imazalil

0.1% imazalil

1% didecyl dimethyl ammonium bromide
—%—0.33% didecyl dimethyl ammonium bromide
—0—(.2% didecyl dimethyl ammonium bromide
—+— Control

MNA 7 M L* ysaldenuen (Ww) waendmlu (@19) veawad lendunmsurnadilelu

A Yy 9 1 Y o 3 o ~ a 9 a
TTAUNANMVNVUANY  HAININTINUINHINGUNYUTIO (A) Hazguyvgy 10 93Mm

Ll

ralsee (B)
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(A) B)

C*
C*

25 4

C*
C*

20 T T

Days after storage

——0.2% imazalil
—8—-0.15% imazalil

0.1% imazalil

1% didecyl dimethyl ammonium bromide
—*— 0.33% didecyl dimethyl ammonium bromide
—8— 0.2% didecyl dimethyl ammonium bromide
—+— Control

MNA 8 A1 C* veanldenuen (Wu) waenduly (@19) veawad lenrmunmsurnadilelu
A y

1 o 3 o 1 a a
fT"IﬁLﬂiJVIﬂ'J"I?JHJﬂJGIEJJHWWQG’] L!igiIUVlWﬂTi!ﬂUﬁﬂHTﬁQiuWﬂNﬁ)ﬂﬂ (A) uaggaurgu 10 99MM

Rl

rarsee (B)
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(A) B)

75 1

70

Hue

65

90 -

85

Hue

80

75

=3

T ] 60 T T T T T 1

90 1

{ J

Hue

Days after storage

——0.2% imazalil
—8-0.15% imazalil

0.1% imazalil

1% didecyl dimethyl ammonium bromide
—*— 0.33% didecyl dimethyl ammonium bromide
—0— (0.2% didecyl dimethyl ammonium bromide
—+— Control

MuA 9 A1 hue angle voulasnuen (Vu) nlasndulu (@19) vewad lonrumsuswa

o aa Yy 9 ' Y o IS o A a gy =
aﬂfflumi!,mmmm!ﬂlmmm\m HAINMMILNUITNYINYUNHUND (A) HATYUWHY 10 B3N

rarsee (B)
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2.3 mafAnywavessz@nimniuszringihion uaz didecyl dimethyl ammonium
bromide 1J3auguny imazalil lumsmivpulsauuwad laviaunvine
i g d ° A%
1. wlosiFunveswad lenyus

. H P4 . oA
1INMINAADIVD 2.2 WU DDAB fanududy 1 wlesidud uag imazalil 7

J A

Y 9 S I [ QSJ} a Y Y] QEJ} =K o ]
ANMUANIY 0.2 1Wosiua Nﬂ’JTJJﬁ’liflﬁﬂﬁlu‘ﬂ'ﬁUUﬂQﬂ’]ﬁlﬂﬂTﬁﬂ]lﬂﬂ PNUUHWNINITUTNG

arlolunsazansNguuniivos (28+2), 48, 50 wag 52 esruraded nsouAsuiunsiill

u

Y a

[ 31 { A o 1 o 3 o 1 A
usihgungiianeg awnan udnhhihnusnunguugives tazguugil 10 seruvaFod

Y

9 -

1 o ~ 9 ama S I o ,3 A = = [
NUIN NaﬁﬂEJVIGlGD'GlH‘IQﬂﬂi511’JTJ%JL‘]Ji’)i!ﬁlfu@]ﬂﬁsllui"llwuﬂlu@ﬂiﬁzEJ$L’JﬁTVILﬂ‘]JSﬂH"I ISE]EJGI,‘L!

v
L=

S o ! a o { ' S < J a
IUN 4 mmﬂmﬂmﬂmﬁqmwguﬁ’m #1'lenurluars DDAB 1 ulesigud (RUYHN 50 93
= 4 r J < J A g = = s <3 o 42'
ralked) tag imazalil 0.2 Wosisua (QUVHUVDI LAY 52 DIAUYALFON) Hlosisuanisuu
Y A A sl J 19 v oA X & o Y 2 o oy A
IHINFANDDY AL 2 Wosiua ua luiun 6 G]NL“]J“L!’JHQ’W/HEJ"UENﬂﬁlﬂ‘iﬁf‘l‘hﬂW‘U’n a'len

uslue1s DDAB 1nlesidua (quunigil 50 essnaaifos) imazalil 0.2 wlosiFus (gaivgi 50

k4
4 =

~ ~ s Y A A P-4 o o
uag 52 mmwawﬂa) mﬂflil“]ﬂﬂ@]ﬂﬁﬂlﬂﬂu@ﬁ]ﬂﬁ@ﬂﬂ 30, 32 uag 32 L‘]J’EJiLG]ﬂ!G] AN

o v a

HAZUANANIINNTTUITOURENTTBdAYNNEDA (31 11) diufigungil 10 09N
o A & & o 3 o 1o i
wagod  lwlun 21 Fulluiugamevesmanusnymuid lourluars DDAB 1
d I 4 a = . . I 4 a =]
osisud (gl 50 oarmralte) uay imazalil 0.2 1o 1EUA (QUHQL 48 DIRIBALTYE)
a 23 4 o JRys 4 v A A A o acd A~ s o 0 A2
tnlesiduanad leNTusivengailomoununisuiton  AelinjosiFudvosnadt lentus
a ' P < o ana sd 4 o A4
iesednaz 46 wlesisud o9 lsnmumad lolunnnssudsinlesisuanad lentuswan

AN UNADA (115199 12)
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H s 3 4 -4 o {0 ] g’ 9 { A
MmN 11 Lﬂaimummﬁmwmwam"lﬂﬁmummwﬁauﬁamwgumm #3o DDAB

]

v
= a

! =1 [V . ' Y o s o A a gy
L“lJiEJ‘]Jme“]Jﬂ‘U imazalil NPUNHUAN LAININTINUINYINGUNHNYI 0

. nlesiFusnad Tty Tuusiaz 1
n35uTt
4 6
1 24.00b 74.00 2
2 42.00 ab 88.00 @
3 32.00 ab 86.00
4 2.00d 32.00 ¢
5 4.00 cd 32.00 ¢
6 6.00 cd 36.00 be
7 2.00d 44.00 be
8 12.00 ¢ 54.00 b
9 2.00d 30.00 ¢
10 10.00 cd 70.00 a
11 10.00 b 74.00 a
12 56.00 2 96.00 a
% CV 12.41 5.75

o o

vneig 1 : dnysimilouiu lufinnuuanaednivedaymeadanseduanudoiu 95%
a L4 aa
2 MINAATIZHNADATUNTNMANUIN 6

3:1=Water 52°C 2=Water 50° C 3=Water 48°C 4=imazalil 52° C 5=imazalil 50° C
6 =imazalil 48° C 7=imazalil guwigiiies 8=didecyl dimethyl ammonium bromide 52 ° C
9 = didecyl dimethyl ammonium bromide 50 ° C 10 =didecyl dimethyl ammonium bromide

48° C 11=didecyl dimethyl ammonium bromide gamgiives 12 = Control



a /3 4 o A4 ° A
MINN 12 Lﬂ@iwuﬂNamllﬂwuuiwmNamulﬁmmumm

48

Y

Vo Y A A A
u’lﬁ@u%qmﬂ{]ﬂ@’l\iﬂ (P13

DDAB ulSouifiouiy imazalil #igamgiidng udnhmanusnuiiguvgil 10 e
A E
. wosiFudnadlofiaus luusiaz fu
NITNID
12 15 18 21
1 4.00 bc 16.00 b 80.00 a 90.00 a
2 10.00 ab 24.00 ab 70.00 ab 84.00 ab
3 4.00 bc 12.00 bc 68.00 ab 82.00 ab
4 0.00 ¢ 0.00 & 24.00 def 52.00 cd
5 4.00 bc 10.00 cd 20.00 ef 60.00 C
6 0.00 ¢ 0.00 € 16.00 ef 46.00d
7 0.00 ¢ 0.00 € 26.00 cde 56.00 C
8 2.00 C 2.00 de 40.00 cd 72.00 b
9 0.00 ¢ 0.00 ¢ 12.00 f 46.00 d
10 2.00 C 4.00 de 34.00 cd 52.00 cd
11 2.00¢ 4,00 de 44.00 be 72.00 b
12 14.00 a 32.00a 84.00 a 92.00 a
%CV 16.57 11.77 9.51 2.90

nwemg 1 : denpsimieunu lillanuuanaediiiodidynieatans

2 - NIIINTIZHNADA IUA1TAANUIN T

'Y

o

LAUANUARIU 95%

3:1=Water 52°C 2=Water 50° C 3=Water 48° C 4=imazalil 52° C 5=imazalil 50° C

48° C 11=didecyl dimethyl ammonium bromide gavgiives 12 = Control

6 =imazalil 48° C 7=imazalil guwigiivies 8=didecyl dimethyl ammonium bromide 52 ° C

9 = didecyl dimethyl ammonium bromide 50 ° C 10 =didecyl dimethyl ammonium bromide
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2. mmsnlagaunlasaiveanlaend e

2.1 msndeunasvesdnldendmuen

mﬂmﬁmaamaﬁwaa"ﬂﬂ“lumi DDAB ﬁmmgﬁffwﬁ’u 1 Wlesidud ag imazalil ﬁ
At 0.2 nlesidud Nguugiies (28+2), 48, 50 Az 52 esrusaFoa nlFvuRoudty
miﬁﬂﬂwﬁﬁwﬁqmwgﬁdwq Fnan udnhlAusnmfiguvgiives uazguvgil 10 o
aIseE WU

1 1 { a o 1 < [ { o
MANNEIN (L*) Nguunines wad lelian L* asawanties laea1 L* falann

U

' o { P-4 Y . {
m3urrad leluas DDAB fanududy 1 alesifud tag imazalil Aanududu 0.2

%
Lﬂ@il‘ﬂfuﬁ “ﬁ mﬁﬂll‘ﬁﬁ)\i (28+2), 48, 50 way 52 oAU AIT e L“lJ‘iEl“]JLﬂEI‘Uﬂ‘UﬂﬁUfl‘]JLL‘BuTVI

U

a

PUNNNAIE) AINEA17 umm’aﬂq&qaiuﬁ’uuiﬂmmmimu%ﬂmﬂa 53.39, 54.68, 52.66, 57.20,
55.96, 53.62, 54.85. 53.74, 56.24. 56.15, 55.60 118 56.01 MU FaTanuuana e 1aiie
Siifmadda (M31manuan 25, Mud 10) feamgd 10 esruwaiFea fim L* anas Tagdh
L* ﬁﬁ’ﬂﬁmmﬁ'ﬂqqqﬂiui’uuﬁﬂéumﬂmﬁ‘u%”ﬂuwﬁ’a 53.39, 54.68, 52.66, 57.20, 55.96, 53.62,
54.85,53.74, 56.24, 56.15, 55.60 118 56.01 MUAIAU Failanuuanaisednadl HodAgynaana
(A5190IARYIN 27, NN 10)

1 { a o 1 3 1 o 1
A1 C* (chroma) Nguvgivies Had lelian C* anauantios Tagar Cx Nialatia

Rl

A

masgega luiunsnueImsInUTNBIRD 22.65, 25.84, 24.05, 27.36, 24.94, 24.05, 25.22, 23.33,

23.87, 25.75, 24.18 1Az 24.75 MUY FelanuanaNes 9 liied1AYN1edna @51

a

A o Ad o A = A A dgl 3 9
WUIN 25, NINWN 11) Nﬁa”lllfJVILﬂ‘]JiﬂBWTIQﬂlWﬂN 10 99 uatryd UA1 C* (NUVUDNUDEY TﬂEJ

U

A1 C* ifa ldlidundegagaluiuil 6 veamsiAuinmIRe 31.37, 25,57, 28.15, 24.25, 28.58,

o @

27.34, 27.33, 25.52, 24.06, 28.41, 28.44 1Ay 26.82 MUY FINANULANAI0E1NTdAY

g

NNFADA (MTWNANUIN 28, MNA 11)

1 { a 9 o 1 I 9 1
A he (hue angle) Nguugiiviosnad ledinn hue angle apauanios laoA1 hue

U

angle i ldTinundogegaluiunsnvesmanusnmie 66.70, 69.28, 66.27, 71.48, 71.85,

67.67, 67.97, 65.85, 67.17, 70.19, 67.11 uaz 72.41 MUd1AU FelaNuUanANoeNTsd 1A

a

NNADA (MINMANUIN 25, Mnd 12) wad lefnuSnfigungl 10 esrusaFod s
hue angle anauaniios Taoa hue angle Wi ldliaunavgagaluiunsnvesmanusnuie
66.70, 69.28, 66.27, 71.48, 71.85, 67.67, 67.97, 65.85, 67.17, 70.19, 67.11 tag 72.41 MUAAL

Fallanuuana19ed 1 9lted Ay Nana (M1T19NARUIN 29, NINA 12)
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2.2 manlasunilasvesdlasndiulu
' o § P-4 . oA
MnMInaaodusHad lelueas DDAB Aanududy 1 nosidud uag imazalil 7

Yy 9 I < S A a g = = ~ Y
ANNVVUU 0.2 1WosiFua Neuraiiod (2842), 48, 50 LAY 52 DIAUGALLE wWSeueuny

Q u

@ U

o ' g} A A Y o 3 o ~ a gy a
mim”lﬂu%umqmwgumm ANNAI LLZ’I'JH"I]’I,‘]JLﬂ‘]JﬁﬂH'WIQEMW{]MW@Q Hasguungy 10 893/

FATEE WU

' ' ! a o ' < ' o
AAuaIn (L*) Ngangiives wad1ledian L* anawanties Tagar L* #1ialden

Y

] o { < . . {
msugwadleluars DDAB Aanududy 1 wosidud uay imazalil Aanududy 0.2
J 3 s A a 9 = =) = [ ) 1 3’ ~
nosisua Nguunifes (28+2), 48, 50 uaz 52 serurarFod 1WisuMeunumsii lluanin
al [ 1 1 { [ 3 o
QUNNNANY dana UaundegegaluiuusnveamsnusnyIAe 78.37, 74.19, 78.53, 75.63,
76.88, 75.58, 75.90, 73.03, 75.28, 76.86, 75.98 LAz 76.87 MU 1AV FaWANULANA 19061931178
AAYNNADA (MTNMARNUIN 26, MINN 10) NeUHYT 10 orUuyaFeoa U1 L* anadlaga

L* Wialisundogegaluiuusnuesmsiiusnuie 78.37, 74.19, 78.53, 75.63, 76.88, 75.58,

o w aa

75.90, 73.03, 75.28, 76.86, 75.98 L1a% 76.87 A& 1A FalANMuAna e eiTsdaynana
(M5NARUIN 30, MNA 10)

1 { a o 1 A 3 <] 1 { o 1
1 C* (chroma) Ngauunines waa1 ledlian C* iulwdnios Tagar C* fNia 1A

U

o A

mavgagaluiui 3 voamanusamAe 27.00, 25.27, 25.20, 24.38, 24.82, 23.59, 24.65, 24.13,

29.00, 23.81, 26.74 1Az 25.28 AWNAIAY FIANULANANOI LT IAYNINEDA (15190

a =

A o Ad o A = A d? 3 9
WUIN 26, NIWN 11) NaaTqﬂﬂlﬂﬂiﬂBTﬂ@‘ﬂlﬁﬂﬂ 10 99 Ay U1 C* (NUVUDNUDEY Tﬂﬂ

QU

S o

a1 C* N laliaundegegaluiui 15 veamsinusnuIAe 30.18, 3037, 25.36, 30.04, 25.62,

S o [

28.13, 26.59, 27.89, 30.35, 29.68, 28.59 LA 26.82 MNA AU FILANUUANA WG Tod Y

v
=

NWADA (MTNMARNUIN 31, NINA 11)
' A Ay o A 3 v '
A1 h° (hue angle) mqquwamaaﬂaum hue angle anauaniioy lasa1 hue

angle WialatAundogegaluiui 2 veamsinuineAe 80.28, 79.91, 82.19, 77.23, 81.18,

1
[ =KX A

78.34, 81.21, 82.02, 76.96, 81.29, 82.12 1A% 78.61 MUAIAY FIUANULANA1NDENNTTod AR

a =~

Aan { o {3 o { 1
NNEDA (@3MANUIN 26, MU 12) Had lenuSnuNguual 10 sermusaFeoa T

U

3 Y ' Ao YA 1 = @ 3 o =
hue angle anaudntios Iaga1 hue angle 'w’m"l@ummaﬂqaqﬂiu’mmmmmimmﬂyma

86.97, 84.51, 85.48, 84.52, 86.74, 85.02, 86.06, 83.07, 84.31, 85.97, 84.47 1Az 87.22 AMUAAL

o @ a

Fatianuuanaed s 1Ay adanua Ay (MTNMARLIN 32, NNA 12)
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(A) (B)

65 = 60 7

60 55

’5 55 ?:] 50
50 - 45
45 . . i 40 T T T T T 1
0 ) 4 0 3 6 9 12 15
80
80 =
70 -
70 -
= 5
60 1 60
50 T T ] 50 T T T T T 1
0 2 4 0 3 6 9 12 15
Days after storage
—&— water 52 degree C —— water 50 degree C
water 48 degree C imazalil 52 degree C
—¥— imazalil 50 degree C —— imazalil 48 degree C
—t+—imazalil room temp —X¥— didecyl dimethyl ammonium bromide 52 degree C
—=— didecyl dimethyl ammonium bromide 50 degree C didecyl dimethyl ammonium bromide 48 degree C
didecyl dimethyl ammonium bromide room temp Control

MWA 10 a1 L* veuasnuen wu) waendulu (@19) voswad lenrumsuasnadilelu

3} 9 A a A aA a Y o I~ i a g
UITDUNYUNHUANA) NIDAITANNDUH DU LAIMINMINUVINHINQUNHUTTON (A) Uag

U Q )

QUNYN 10 DIFITAITEA (B)
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(A) B)

30 =

25

C*

Y %
20 T T 1 20 T T T T T 1
Yy 2 4 0 3 6 9 12 15
30 4 35 1
30 o
& 254 o /\ / o
/™ /a:(i
25 M .
AL
20 T T T T T 1
20 T T 1
0 3 6 9 12 15
0 2 4
Days after storage
—o— water 52 degree C —— water 50 degree C
water 48 degree C imazalil 52 degree C
—*%—imazalil 50 degree C —— imazalil 48 degree C
—+— imazalil room temp —¥— didecyl dimethyl ammonium bromide 52 degree C
—=—didecyl dimethyl ammonium bromide 50 degree C didecyl dimethyl ammonium bromide 48 degree C
didecyl dimethyl ammonium bromide room temp Control

MWA 11 A1 C* wparlaonuen (W) wasnd iy (@19) voswad lenrumsusnadlelu

g} 9 A a A aA a Y o 3w i a g
UITDUNYUHHUANC NIDFITANNDUHDUANG LaIMNINUVINHINQUNHUTTDON (A) Uag

U Q £

QUNYN 10 DIFITAITEA (B)
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(A) B)

75 = 75 -

70

= =
65 - 65 -
60 T T \ 60 T T T T T 1
0 2 4 0 3 6 9 12 15
90 = 90 =
85 - 85
E 80 % 80
75 75 9
70 T T 1 70 T T T T T 1
0 2 4 0 3 6 9 12 15
Days after storage
—o— water 52 degree C —— water 50 degree C
water 48 degree C imazalil 52 degree C
—*%—imazalil 50 degree C —0— imazalil 48 degree C
—+— imazalil room temp —¥— didecyl dimethyl ammonium bromide 52 degree C
—=— didecyl dimethyl ammonium bromide 50 degree C didecyl dimethyl ammonium bromide 48 degree C
didecyl dimethyl ammonium bromide room temp Control

MuA 12 A1 hue angle wealasnuen (W) nlasadulu (@19) vewad lonrumsuswa

Y =

o g’ a ol ! an o S o { =
a'leluihdounguugiineg  wiemmniinguugiiaieg udrhimanuinuNguugines

Q QU QU

(A) nazguygil 10 eersated (B)
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n3naaesdl 3 naaeulsz@nimmnves DDAB sazihdeunumisndevilumsnugulsn
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1. wesiFudnad lavun
v 1 A ) 3 o A
INNINARDIVD 2.3 W15 DDAB Nanududu 1 wlesidua (gumgil 50 03
v Y 1
waea) Nanveusalumsdudamainalsalda duiudeiimsuswadilely DDAB 1
A 4 A ' o 4 ' /3
1Wosua (QUuu 50 parIFAIFeE) SINNUA1TOU 19U Sunfresh 5 1osigua, Sta-fresh
sd . A4 o { % '
310 5 1lesiFud, Chitosan 0.5 Wosidud nfSeueuiumsldasfersaldun DDAB 1
s I 4 a s 2 4 AR~ 4
nosirua (Uil 50 arisaIFee), Sta-fresh 310 5 11)o3iFua, Sunfresh 5 nlosidua oy
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1 0.00 2.00

2 0.00 6.00

3 0.00 4.00

4 2.00 4.00

5 0.00 10.00

6 2.00 8.00

7 2.00 12.00

8 4.00 12.00
%CV 10.80 17.57

a J 2 J o d'dgl o A 1 = g/ 9 1 o
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UGS 1 - M1319UATIEHNNADATUATAAHUIN 8-9

2:1=1% didecyl dimethyl ammonium bromide 50°C + 5% Sunfresh 2 =1% didecyl dimethyl
ammonium bromide 50°C + 5% Sta-fresh 310 3 = 1% didecyl dimethyl ammonium bromide

50°C + 0.5% Chitosan 4 =1% didecyl dimethyl ammonium bromide 50°C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 =control
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(A) B)
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50 4 5 504
45 o 45 4
40 T T " 40 "
0 2 4

80 1

75
70 4

L*

70 4

L*

60

65

60 T T 1 50 T T T T T 1

Days after storage

—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sunfresh

—l— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sta-fresh 310
1% didecyl dimethyl ammonium bromide 50 degree C + 0.5% Chitosan
1% didecyl dimethyl ammonium bromide 50 degree C

—X*— 5% sunclen

—@— 5% Sta-fresh

—+—0.5% Chitosan

—=— Control

MNA 13 A1 L* wpa)denuen () naonduly (@19) veawad lenrunmsusnadi lelu

A

S aang e A e = Y Y Y o ] o A
TTANLAUAADUAIYTITIAADUNIFUALAS ANV NUUN NG HAINMMINUVINYINGUNHY
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30 30 1
25 4
I
25 -
*® *
&) & 204 i
20 +
15 4
15 T T 1 10 T T T T T 1
0 2 4 0 3 6 9 12 15
30 = 35 =
30
25 4
3 *®
25
Q O B
L
20
20
15 T T 1 15 T T T T T J
0 2 4 0 3 6 9 12 15

Days after storage

—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sunfresh

—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sta-fresh 310
1% didecyl dimethyl ammonium bromide 50 degree C + 0.5% Chitosan
1% didecyl dimethyl ammonium bromide 50 degree C

—¥— 5% sunclen

—&— 5% Sta-fresh

—+—0.5% Chitosan

—=— Control

PN 14 A1 C* voanldenuen wWw) nasnauly (a19) veawad lenrunsusnadi lelu
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55 4
55 T T 1 50 T T T T T 1
0 2 4 0 3 6 9 12 15
100 7 95 =
¥y
90 85 -
]
3 E
= =
80 75
70 T T 1 65 T T T T T 1
0 2 4 0 3 6 9 12 15

Days after storage

—4&— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sunfresh

—l— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sta-fresh 310
1% didecyl dimethyl ammonium bromide 50 degree C + 0.5% Chitosan
1% didecyl dimethyl ammonium bromide 50 degree C

—¥— 5% sunclen

—@— 5% Sta-fresh

—+—0.5% Chitosan

—=— Control
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ms1eh 15 wesidudmsgydaiminvewad leikiumsusas DDAB wazihieusow

Y a a J 9 o 3 o { a9
ﬂﬂﬁ'?ilﬂﬁﬂﬂﬂ?"]ﬁﬂﬂ@ﬂﬂ”] LL@’JTI'Iﬂ1§Lﬂ“]J§ﬂ‘]9I'IﬁQﬂ!1’T{]3J‘Vi’E’N

s I 4 =S oy o o
— anJsmfuﬁmﬁqﬂgmwmuﬂmmwaaﬂa (%)
NITNID
2 4 6
1 3.94 ab 7.63 ab 11.12b
2 3.85ab 8.34 ab 11.76 b
3 3.28 be 747 cC 12.38 ab
4 443 a 10.55a 13.79 a
5 295c¢ 8.51 ab 11.06 b
6 3.32bc 8.82 ab 13.68 a
7 4.62a 8.31 ab 11.60b
8 3.28 bc 9.02b 14.01 a
LSD, 0.7952 1.4906 1.8735
%CV 24.04 19.48 16.91

]
v @ @

wnewg 1 sasnesfimiiioudu liflanuuandsedaiisddameadafissduninniesiy
95%
2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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ms1eh 16 wesidudmagadainninvewad leriumsusens DDAB wazihieusow
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3 0.94 be 227¢c 2.79 c¢d 3.61b 433 cd
4 1.14b 225b 3.08 be 440 a 5.09 abc
5 0.77 ¢ 1.58 ¢ 2.31d 3.04b 3.79d
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%CV 27.61 23.29 23.08 20.37 18.68
wnemg  1: msnesfimilendu Wiflawuandiseduiieddymeadanssauandesiu

95%

: 1 =1% didecyl dimethyl ammonium bromide 50 ° C + 5% Sunfresh

2 =1% didecyl dimethyl ammonium bromide 50 ° C + 5% Sta-fresh 310

3 =1% didecyl dimethyl ammonium bromide 50° C + 0.5% Chitosan

4=1% didecyl dimethyl ammonium bromide 50°C

5=5% Sunfresh 6=75% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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% Weight loss

B
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0 T T T

6 9 12 15

Days after storage

—&— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sunfresh

—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sta-fresh 310
1% didecyl dimethyl ammonium bromide 50 degree C + 0.5% Chitosan
1% didecyl dimethyl ammonium bromide 50 degree C

—%— 5% Sunfresh

—0— 5% Sta-fresh

—+—0.5% Chitosan

Control
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N33UID
0 2 4 6
1 17.54 18.91 18.35 19.62 ab
2 18.98 16.23 19.06 18.35 be
3 17.39 18.34 18.28 16.37 ¢
4 19.61 17.35 18.91 19.19 ab
5 18.69 17.74 18.65 19.74 ab
6 18.69 17.46 17.88 20.67 a
7 17.17 19.18 19.11 18.37 be
8 18.74 18.27 19.95 18.83 ab
LSD, - - - 2.2780
%CV 13.36 11.61 13.17 9.36
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95%
2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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0 3 6 9 12 15
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2 18.98 20.07 19.65 19.67 17.98 18.69

3 17.39 20.20 19.28 19.93 19.08 19.93

4 19.61 18.80 17.78 18.53 18.53 19.57

5 18.69 19.11 19.63 18.40 19.44 18.31

6 18.69 18.09 19.72 18.67 18.84 19.66

7 17.17 18.51 16.20 18.56 19.26 16.50

8 18.74 19.60 17.53 16.66 18.27 19.09
LSD, . - - - - - -

%CV 13.36 11.22 10.49 8.49 11.75 10.71

HULYIR 1 = 1% didecyl dimethyl ammonium bromide 50 ° C + 5% Sunfresh

2 =1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4= 1% didecyl dimethyl ammonium bromide 50°C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8= Control



69

25 =
-
E 20 4
St
)
X
e
7
15 4
=1
10 L) L) L) L]
0 2 4 6
25 =
20 4 IN—
E / —t Y
St
-9
X
-
7]
wn
= os 4
10 L} L} L} L} L} 1
0 3 6 9 12 15

Days after storage

—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sunfresh
—— 1% didecyl dimethyl ammonium bromide 50 degree C + 5% Sta-fresh 310
1% didecyl dimethyl ammonium bromide 50 degree C + 0.5% Chitosan

1% didecyl dimethyl ammonium bromide 50 degree C

—%— 5% Sunfresh
—&— 5% Sta-fresh
—+—0.5% Chitosan
Control

v v Y
MNA 17 M TSS (%Brix) vorad lenmumsusasall uazﬁw%’ausmﬁuamﬂﬁaum

= N Y o S o A a gy a =
FUANTI) LAININTLNVINHINGUNHUNO (A) HASQUW Y 10 DA UG ALF T B)



70

3. msdsziiugamunenulszamadndavesiuilan
3.1 @lasnuen
S o { a 1 o {1 [l A
Tumainusnungungivies wuh  wad lehrumsugluynnssuiBazuuums
y Y a v A ~ 9 g o 44 4
pous VeI uT Inananulaesnueniiuul Iuanasauszeznar lumsinusnuimuy
[ { ] a [ a a Aa o
Taeluiun 4 Fadugahevesmslsziiv  MWszaumsdsaiivdamnnssuisluseay
1 A 1 Aa AaA A :j = g’ J < J Y
AZUUUIZHAN 2.2-2.6 DoNFrTAMaewhea @ihaa 50 nlosiduavesna) sniuwa
° { 73 o a 1 o 73 o
a1lefusars DDAB 1 ulosidud (UMYl 50 pIrsaIFEa) 393D Sunfresh 5 1losidua
o {1 73 I Yo a o
uazd lerumaindouals Sunfresh 5 wosidud Tasumsilszmivlusgavazuuu 1.0 naz

=

o w A a g A oa' Qa: a 2’ I3 4 =\ 1
1.0 muaay donanududihmianiwa (#@U1818 100 Lﬂaiwumawa) LUAZUAITULANA

a =

Y] an { o =1 [ < [ ~ 1 o
AUNNADA (A15197 19) MUBAUAYINUMINUITNYINYUN YU 10 BIAUALTYT WU wag le
A ' Aan o Y a v A a 9
°nmummﬂunﬂﬂﬁsaJaﬁﬂzuuumiﬂammamuﬂﬂﬂmmmgﬂaaﬂu@ﬂmmﬂummq
3 o A A d? v A £ & Y] Y a 9 [

Auszezna lumMsnuSnEINLIY luiun 15 canmuqummmiﬂﬁzmuimmums

a aa as (% 1 A 1 AAa AaAa g’ 09/’ = g‘
ﬂﬁzmuﬁmnﬂﬂiﬁmﬂuﬁz@mﬂzuuuizmn 1.0-1.6 D NANINTUINIANING (FHI1919 100

3 ° i P-4 A '
nlosiuduoina) Taswadi lenusans DDAB 1 nlesigua (@U1Qu 50 DIRUBALTHE) TIN
o A~ 4 o ) LA~ 4 @
i Sunfresh 5 WosiFud uazdrleMrumsnasudle Sunfresh 5 losiFud 1dsums
Usziinluszauazuuudigans 1.0 1oz 1.0 MU&IAY 1aglinNuuanaNAUN N (a15199
24)

32 alasndulu

3 o ! a J ° 4 ' A
lumsmusnunguugiiies wud wad lerumsuslunnnssuisazuuums

u

o Y a ) A v = ] 3 o A A
gousUVeIRVT Inanalasnauluiivu Tvanasmuszeznar lumsnusneimu

d?l v A =& o 9 a Y @ Aa Aaa an 1
V1 Taeluiun 4 c}fazﬂmuqﬂmﬂmmmiﬂizmu 1w53ﬂumiﬂizmuamuﬂﬂﬁmmmﬂmq
o o ' ° { . P 4
fu asluseduasuuuIzring 1.0-3.0 Iasnad lofnasuaie Chitosan 0.5 tlesidud 1
[ 1 a a o y ] Ca~] 4 a
sEAUAZLUY 3.0 DaNAAnA tazkadi lenusans DDAB 1 wesidua (QUNHY 50 D3A
' o L4 ° {0 P-4
wm%a) 32uRY Sunfresh 5 Wos1Gud uazdr loNmumaaasudie Sunfresh 5 1Wo5EUd
Yo a [} o w A 1 Aa A a d! =
Tasumstszivluszauazuuy 12 uag 1.0 audey doNarIAalnauIn FIiaNuLan

a =

1 [ an { o v W < [ ~ 1
ANAUNWADA (13199 20) MUBAALINUNUMINVTAEINGUUYN 10 BIFEATIT WU
o A 1 ax [ Y a 9 A 9 ~
wad lodumsuslunnnssudsazuuumseensuvedus Inanwalaonamlugiuwg

9 < @ A A dgl v A £ [ Y
Tiuaaasauszozna lumanusniiminin Tasluiun 15 Fuiuiugatiovesns
Usziinldszaumsdsziudimnnssuis luszAuazuuusznin 1.0-1.8 dendmnalng

d! = 1 o an d'
un “l)’\illﬂJﬂJﬂ’J'l‘JJLLﬁﬂ@NﬂuﬂNﬁﬂﬁ (9195190 25)



71

3.3 AR
< [ { Aa 1 ° 1 [ A
lumsmusnuinguugiiies wud wad lerumsuslunnnssuisazuuunms
o Y a v an ) 3 o 44 4
gauTVV0IRVT Inansasamatuul lduaaasmuszezna lumanusnunmuyy lag
o { ;g Y] a o a Aa A, 1 o
Tuiud 4 suilutugamevesmsdsziiu Idszaumsiszdusanannnisuituanaienu
[ 1 ) { < I o
ApluszauazIuUIENI 1.8-3.0 Tasnadt lendeudis DDAB 1 wlesidud waz Sta-
s I o A [ o W A = Ao (=} a
fresh 310 5 1os5idFuA UszauAzuUY 3.0 Laz 3.0 MU 19U delisamaa leaa Lilisama
a a o { ] S I o a 1 Y]
Annd uazwad ledusans DDAB 1 ulesiwud (uUvgu 50 DIAKAIFE) 3INNL
- o {1 - o a
Sunfresh 5 WosiFud wazdrlenrumsindoudie Sunfresh 5 Wosidud 1dsunsszmu
Tusgauazuuy 1.8 uag 1.8 MudIey 09N aNAnlnA FITANUUANAIAUNWADA (A1
~ S o ~ a = 1 o A 1 ad
51991 21) Tumsinusaingungd 10 osrusadoa wo wad ledumsuslunnnssuds
o Y a v as 9 3 o A
ATUUUNIBONTVYRIALT Inan A usamaluul luaaasmuszezna lumanuinen
A d? v A = J ] Y a Y Y] a a am
vy Tagludun 15 Fathiugamevesmsdsaiu Inszaumsdseliusanannnisuis
TuszauazuuusEnIn 1.4-2.0 Taoradrloluganmuauiiszauaziun 2.0 denilisanana
ad Vo o o { P-4 A
Unaanitos uadssonsuld wazmadileusars DDAB 1 wosidud (guuigll 50 e
] Y] d I 4 [ a Y] = a
waled) 3IuA) Sunfresh 5 nlosidud lasumsilsaiuluseduazuuy 1.4 donisamna
AAlnA (@13199 26)
3.4 nau
< o { a 1 o 1 [ A,
lumsmusnuinguugives wu wad leriumsuslunnnssuisazuuums

QU

o 9y a 9 A o 9 3 o 42 2
goUIVUDIHUS Inan A unauluul Iyasasnuszezna lumsinusnunmuay Tagly
v & J o Y a Y o a Y A as 1
i 15 Futluiugameveamsisaiy Mszaumslssiumemunaunnnssuasuana1
o 1Y) 1 o { Ca~1 o ]
fu apluszduazuuUTZHIN 1.8-3.0 Tagnad1lefnasuale DDAB 1 wosidud Usze

= VA A o A A A =] 4 o A ]

azuuy 3.0 dendnaud leaa lTulnauulanidasy vay/mse lTunelsyaed vazwad lenuss
Ca~ o a 1 @ S I o [

@15 DDAB 1 ulosidud (@uvigil 50 asruwarfoa) s2uiy Sunfresh 5 osigua 1a5ums

a [} 1 Q‘ Q' 1 I'd {
Uszivluszauazuuy 1.8 denunauuilanidasy tay/vse Unaulunelsyasn (@130

< [ ~ a =1 1 ) A ] an

22) Tumsmusnmfigurgi 10 esraadea wun wad leidumsuslunnnssuds
@ Y a 9 Aan ] 3 o ~
AzUUUMIBRUTVYOIUT Inannuausanaluud Tlvasasmuszozna lumanusni
' Y ' 1 '
mndu Tasludui 15 Fauufugatievesmsdsuiduldszdumssziiumedunau
an 7 1 = L= a' A = Q‘ 1R
NNNTsNAD IusEAUAZIUUTENIN 1.4-1.8 dondlinaunlantasy uaz/mie finauliia

Ugzaad (13199 27)



72

3.5 AU IAgII
IS o { a ' o {1 ' A
lumsmusnuinguugiiies wud wad leriumsuslunnnssuisazuuums
o 9y a Y = 9 3 o A A
#ouTVV0IRVT Inaneauaumn lagsmluud Iduanasnuszezna lumsinusnynmu
dgl [ a Y 1Y a F) ax 1
Ju Taglutuusnvesmstsziiuldszaumsdsadumemunannlassiulunnnssuds
1 @ [ J o { 1 J 3 o
HANANNAY  ADlUIZAAZIUUIZHIN 3.8-44 Taswad i lofiusals DDAB 1ilesidud
a 1 Y J <3 J @ a Y o
(guvl 50 oeruwaea) 59 Sunfresh 5 Wosigua lasumsiseiiuluszauazunud
1 { ¢ o Y a o a
gane 3.8 daulud 4 suiluTugamevesmsdszdiuldszaumssziiumedununinlae
an 1 [ = v J o A = Y
swlunnnssuiBuanany Asluszduazuuuszning 1.8-3.6 Taswad lelndoudie
4 S I Jd A (9 A = [ o ~
Chitosan 0.5 1losisua Uszauazuuu 3.6 deniguamlasimluszaume wazrad lon
1 d 2 4 a =~ 1 @ J 3 4
u¥e1s DDAB 1 11losisua (@UYU 50 DIRUYALFYE) 3I3UNU Sunfresh 5 1Wossua agwa
0 < 73 o o A o
d1'leiindoudds Sunfresh 5 wlesidua lasumsiszitiuluszduazuuu 1.8 way 1.8 A

a

o w A = [ [l d' ~ < o d'
awu dondinuninlassmluszanliveumnniiga (@51 23) lumsinusneigungil
10 osruaaiFod wu wad ledumsuglunnnssuasaguuumssensuvodus Inang
9 = Y S o A A d? )
aruaanIn lagsamiuu uaaasmyszezna lumanuinyiniwuiu  Tasluduusnued
a Y Y a ad 1 1 Y =) Y
mslsziuldszaumadsaiiuaanmiaesumonisuds liuanaenu feluszaunziuu
[ o { 1 N~ 4 a 1 [
FENIN 3.8-4.4 Taowad lefiugars DDAB 1 ulosigud (guugll 50 eeruasaiden) 5unuy
P-4 ) PN o ° ' o
Sunfresh 5 1Wosidua lasumsdsziuluszauazuuudigano 3.8 dauluiugaieovoans
Usziiuldszaumstsziivauninlassauiinnuuanawiuneada Aeluszaunzuuu
' o { - o '
5enI 1.0-2.0 Taswad leindoudis DDAB 1 wlosifud fszauazuuy 2.0 donil
) 1 b I sl o a
aunlagsmluszauluseuihunare tazwad lefurars DDAB 1ulesisud (gungil
[ @ s I 4 ) {
50 pepualea) 9uAL Sunfresh 5 wlosi¥ua uay wad leNindoudle Sunfresh 5
I 4 Yo a [ o w = =
wosidud lasumsisziiuluszauazuuu 1.0 uaz 1.0 mwdwy denlnanimlagsiulu

w Yo = =
i%ﬂﬂulllclf’f)‘ﬂlﬂﬂﬂq&] (915190 28)



73

ms19h 19 azuuumsdseiugunwaudanlaenuenveswadi lekiunsusals DDAB

3’ Y 1 o a a 1 Y o s o { a9
Llagu'ﬁ@ui'JNﬂ‘]Jﬁ’liLﬂaﬂUN'J“]fu@@’l\ic] LLa'JT]’]ﬂ’]iLﬂUiﬂH’lﬁqmﬁ{]ﬂJﬂ'fN

. AzuUUMI TSI
NITHID
0 2 4
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95%
2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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95%
2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50°C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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95%

2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8= Control
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. AzuUUMI TSI
N33UID
0 3 6 9 12 15
1 3.0 2.8 2.6 2.0cd 2.0 1.6
2 3.0 2.8 2.6 2.4 abc 1.8 1.6
3 3.0 3.0 2.8 28a 2.0 1.6
4 3.0 3.0 3.0 2.6 ab 2.0 1.8
5 3.0 2.8 2.8 1.8d 1.6 1.4
6 3.0 2.8 2.8 2.2 bed 2.0 1.6
7 3.0 2.8 2.8 2.6 ab 2.0 1.8
8 3.0 3.0 3.0 282 2.0 2.0
LSD, - - - 0.5939 - -
%CV - 12.30 14.94 19.21 18.37 29.10
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95%
2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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. AzuUUMI TSI
ATINID
0 3 6 9 12 15
1 3.0 2.8 2.8 2.0de 1.6 1.4
2 3.0 3.0 2.4 2.4bed 1.8 1.8
3 3.0 3.0 2.8 2.8 ab 2.0 1.4
4 3.0 3.0 3.0 2.2 cde 2.0 1.8
5 3.0 24 3.0 1.8¢ 1.8 1.4
6 3.0 2.8 2.8 2.6 abc 1.8 1.6
7 3.0 2.8 2.8 2.8 ab 2.0 1.8
8 3.0 3.0 3.0 3.0a 2.0 1.8
LSD, . - - - 0.5389 - y
%CV - 11.77 13.13 17.07 22.31 30.77
wnewme 1 dsnesfimiousu lifianuuandnesiitfed dymeadanseduanudeiu

95%

2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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. AzuUUMI TSI
NITUID
0 3 6 9 12 15

1 4.2 24d 2.0d 1.8 1.4 1.0b

2 4.4 3.4 abc 2.8 bc 2.6 1.8 1.6 ab

3 4.4 3.2 bed 2.8 be 2.2 1.8 1.4 ab

4 4.4 3.8ab 3.2ab 2.6 22 20a

5 3.8 2.6 cd 2.2cd 2.0 1.8 1.0b

6 4.4 42a 3.0ab 2.6 24 1.6 ab

7 4.4 3.8ab 36a 3.0 22 1.8a

8 4.4 4.0 ab 3.2ab 2.4 2.2 1.6 ab

LSD, . - 0.9334 0.6908 - - 0.6278

%CV 12.20 21.16 18.81 23.75 34.90 32.49
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95%

2 :1=1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
2 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan
4=1% didecyl dimethyl ammonium bromide 50° C
5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8 = Control
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1 1 3
2 4 15
3 4 9
4 4 15
5 1 6
6 4 12
7 4 12
8 4 12
Haneme 1 = 1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh

2 =1% didecyl dimethyl ammonium bromide 50° C + 5% Sta-fresh 310
3 =1% didecyl dimethyl ammonium bromide 50 ° C + 0.5% Chitosan

4 =1% didecyl dimethyl ammonium bromide 50°C

5=5% Sunfresh 6=5% Sta-fresh 310 7=0.5% Chitosan 8= Control
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Haneve) A =1% didecyl dimethyl ammonium bromide 50° C + 5% Sunfresh
B =1% didecyl dimethyl ammonium bromide 50 ° C + 5% Sta-fresh 310
C =1% didecyl dimethyl ammonium bromide 50° C + 0.5% Chitosan
D = 1% didecyl dimethyl ammonium bromide 50° C
E =5% Sunfresh F =5% Sta-fresh 310 G =0.5% Chitosan H = Control



