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54303209 : MAJOR : BIOLOGY
KEY WORD : DENDROBIUM/ALUMINIUM/SALICYLIC ACID/ESSSENTIAL OIL/VASE
SOLUTION
WIMONMAS PAMORNKOL : PROLONGING THE VASE LIFE OF DENDROBIUM
SONIA "EARSAKUL" USING SOME CHEMICALS AND ESSENTIAL OILS. THESIS ADVISOR :
KORAKOT CHANJIRAKUL, Ph.D. 196 pp.

Effects of aluminium sulfate (Aly(SO4);) aluminium nitrate (AI(NO3)) aluminium
chloride (AICl;) salicylic acid (SA) and essential oils on vase life of Dendrobium Sonia
‘Earsakul’ were studied. The result revealed that three aluminium salt compounds increased
water uptake, bud opening and delayed petal wilt. The vase life of inflorescences held in
Al (SO4)3 75 mg/L, AI(NO3) 100 mg/L and AICI; 100 mg/L were 11.10, 10.40 and 10.40 days,
respectively. The combinations of aluminium compounds with 8-HQS and sucrose were
studied. The treatment of Aly(SO,4); 25 mg/L + 8-HQS 225 mg/L + sucrose 4% showed the
longest vase life (13.60 days) and it showed significant difference compared with control.
Treatments using SA alone were exhibited their vase life around 6-9 days. SA 25 mg/L
showed the highest vase life for 8.80 days: The higher concentrations of SA resulted in
shorten vase life, decreased- bud/ opening and showed lower water uptake. In addition,
treatment of 225 mg/L 8-HQS and 4% sucrose improved water uptake and increased
inflorescence fresh weight especially, 100-mg/L SA extended the inflorescence vase life 12.90
days. Five difference types. of essential loils were . studied. There were no significant
differences of vase life essentialoils compared with control and-essential oils limited microbial
populations in vase solution-and also delayed senescence of inflorescences, every treatments
decreased water uptake. The comparison- of vase! solution from every treatment with
commercial solution (FIorbeIIa®) showed better-bud opening more than commercial solution.
Whereas SA 25 mg/L of galangal oil, mint.oil tea tree at 75, 50 and 100 mg/L percentage of
bud opening had no significant differences with Fiorbella®. MDA contents and the microbial
populations in vase solution-of all treatments - showed-no significant differences. It was found
that the lowest MDA content found.in-50 mg/L mint oil. The lowest microbial populations was
found in SA 100 mg/L +8-HQS 225 mg/L + sucrose 4% (6.81-logCFU / ml). The cross section
of orchids peduncles after .7 -days were found vascular bundle blockage, especially, using
some chemicals.

Department of Biology Graduate School, Silpakorn University
Student's signature ...........ccccooiiiiiiie e . Academic Year 2014

Thesis Advisor's signature...........cocvviviiiiiiiiiiiinens



PaAnssuszmea

¢ ¥ a 7 a a s Aq Yo

VINITMUUBVNISAUDIITY AT.NINTY YUIINA @1%158ﬂﬂ§ﬂﬂ13ﬂ81uwu‘ﬁ V]iﬁﬂTﬂ?ﬂHT
dy % 9 1 1 A Yya a 4 ) dyO <3 1
FUUSHUUINN ﬂi?ﬂﬂ1ullmmlla$ﬂiﬂﬂ§\1mﬂﬂﬂW'i'é]\Wn\?G] LWE]GlW'JVIfJ'IHWH‘ﬁﬂTJUuﬁHﬁ‘DQa'N
9 = Y o Aan J a Aq ¥ I
AYA VONTTUVDUNITSAUNBIYATNTI15Y AT, T%ﬂWﬁ‘HfQ INNEND ﬂiﬂﬂ??ﬂﬂ?ﬂﬂlﬂuﬂﬁg'ﬁ1u

1 4 ] 4 ~
NITUNIT ﬁ%?ﬂﬁ?ﬁ@i?%Wiﬂ 3. NAUID DUFITIU LlagéTQﬂWTﬁQSTQTiU AT. NUNITIU LFATNIN
I a a 4 9 Y o o a a a 79 Y
Lﬂuﬂiﬁuﬂ?ﬁﬂ?iﬁ@ﬂ?ﬂﬂ’luwu‘ﬁ Wi@ﬂiﬁﬂTLLu$u1 LLﬁzWﬁ]'lﬁﬂﬂ@]TJmlaﬁAl"U'J“V]EﬂHWH‘ﬁiW?Jﬂ'JnJ
¢ A 2

FUYTUNINGIUY

q a a

v a a o a v Aa { a o a a 4
VRUBDUNIZAUUUNAINYIOY Nﬁ1jﬂﬂ1aﬂﬂﬁﬂ1ﬂ5 ﬁiﬁtﬂu%u@ﬂwuum‘im’mﬂmwu‘ﬁ

FJ v
v A

NNRWVYszanaEuAY (Madyearyuna i Iassna 2557 (a599 2) tazveveunszAM
{ a a a 4 a vnAa a @
mrhimnauvesnnIniadne anzInumdas n1Ineataaiing Inouvanszsaiaum

4 csl o 1 a 1 o A 4 1 I~ 4
UNT NABYDIUIYANUTLAIN "]f’JEJL‘Hﬁ’E’) mmaﬂizmmmuazmmuﬁmmm Glﬁ'nm"mﬁ”m%u

e

)
UITQWNATUTD

o A @ ' < o w o
yovounszaannakluaTouas Naiuauy Wantwsaemae umasls dnfinen

=l

0o A~ [T 1 o <
Auuziig vazadtusindndulunssos i lnoaasadunnodindisanaas ldaen



Y
Wi
UNAATONTHTINO.....eeeeeeeeeeseeeeesesessessssssssssssssssssssessesseeeseeeeeee e q
UNAATODTHIDINYH ..o eees e ee s seesseeeeesseeseeseeeeseeeseseseeeseeese ?
AAANTTUUTENIF .o n
TTUTATT Wt gl
TVTUTUN Ittt 9
A
unii
L UMM Yo e 1
I o
ANV UINAZANNA AU IT UL e e L e 1
] o 4
AHINUNOUAZ AU EHIAUDIMITANET. Lo b £t 5
VOULUAMTANH ... Lottt e e L i Lo e 5
P 1 U
UTE LU NAIATIVL AT o e L T ommmeseeseeesesssesseeseeesesseeseseeee 5
2 1ONAITUAZITUATININOIVDV... bbbt eeetloo bl 6
R IE L - A0 N =, %~ N7 7 g7 o 6
LRI TEA el G st My ) O ootz cmmeesis o e T WO 6
nde ITanene L L e e 1
Y 9 =
N80 1NN TOOANA ... oottt b Ve 12
A (% < ~ Y o
M3 Aeua g IMSN DO V08 INAARON /e, 13
AT AT T TS LI DT Mo cessestf e sens e bt esseeeessesseseesseeeesseeeee 16
o =
3 QUNIBL ATIAN LA ITPATNAADL L oo et st 23
4 =
QUNTA LAZANTIAN oo 23
ay
ABMVTNADDL ..o eeeeees e eeeseoses e 25
= Y Yy 9 A A a A 1
Any1m3 19 nazmanududuiminzauveundessgimiongUuuueaig o Ty
msgaorgmstnuanundreTdanane Boana’. ..o 25
= Yy 9 A a a A o
Anyvinnudud Uz anveInsasa lvan  lunsdaoignisdnuany
1 Y 9 =S
FOADNNA LI ANANIIG COUTND ..o 28
=2 Yy ¥ A y o A o
AnpinnuuTuRIzaNvohduronssve Tunsgaoignisdouany
] 9 9 =
FOADNNAI I ANANDIY COUTN ... 30



= 9
N nin
a A ¥ A Y ) o 3 Y
nageUlseaNFNwUeueBaIgny IsuTsumeunUIeImMIINI MUY
1 Y 9 =
FOADNNAIE I ANANDIG COUTN ..o 33
4 BHAMITNAADL oo eesssssssssssnennessnnns 36
Y Yy 9 A A Aa A 1 A
Ham s 1% nazANUTNIURE duvounavazgltiangluuuae o Tunsaa
[ 9y 9 =
01gM 3TN UNA0 LTANANI0 OIAND oo 36
9 aa o = Y Y A o Y 9
i lFezgifougdamananududuais q lunsdaorgnstnuanundae 1o
ANANDIY UDIAND oo eeeeesesssssssnne 36
m3lFezglitisugamaianudnduni q saunulaasendni Tududama 225
a 2 A Y Y 9
un./ans uaz 4% diataginsa lunisiaotgmsinunundle ldananne
=
G131 1o RO e OO0 0 NI O A0 N0 42
v A A ~ oY Y A o ) 9
3 5oz giition luasaino wmuduag < hinsdasignisidnuanundaeld
ANANDY COUTNA i e s CEatts e i s 48
Y a A o~ Y -9 1 1 [ A A @
s 1Fozgitionlugsataanududuain g siwnt leasondnd Tudama 225
4
wn./ans uaz 4% hmaginsd lunsgaeigmsilnuanundle liananne
“ROAND’... P e NI A LSS e 54
9 A e 9 Y A o FY 9
3 9oz gliiuaaslsenanaauduate s Tunssaeignsnuanundleld
AN VIO DI AN e b s e el e 60
9 a A o Yy Y v 1 Y A a a [
3 lFez gl ounanlsannnuduiaie saunu laasenda ludusama
a 3 A o 9 9
225 wn./ans ltag 4% maglasa Tunisdaeignis tatadundae ldananne
=
BTN oo e o i e e 66
] Y 9 A ay a A o
Hams 14 uazanududuimingdivosniaea lean lumsgasignisdnuany
1 Y 9 =
FOADNNAIE I ANANDIG COUTNA ... 72
) ay a A Y 9 A o ¥ 9
M3 lEnsawa lvaninnuauiuais 4 lumsgasignmsidnuwanundile ldana
PV LDUTND oo eeessssess e eeesssensss 72
ms3l¥nsaaa lsannanududuas g saunuleasendad luaudama 225
a 3 a4 v 9 9
un./ans uaz 4% eagiasa lunisdeaergmsinuenundle ldananne
TOUTINND e eeeeessessssssesessss e eeeeeeeneee 78



v
=

Y
Una nih
Y Y 9 A o A o
HaMs 1% uazanuanduimunz auveuihiurenszre lumsgasigmstnuanuy
' Y 9 =
FOABNNAIY TTANAND TDITNA” ..o 84
Y3 o oA Y 9 1 A v 9 o
sl iniurenszirev NaNududua q lumsgasigmstnuanundae s
ANANDIY DDIANA oo eeeeesessssssnnne 84
Y3 o L oA Y Y A @
mslfihdureuszveiuinanududuais 9 lunisgasignisdnnanu
9y 9 =
N80 T ANAN DY DBUTND .ooeeeeeeeeeeeeeeeeeeeeeeeee e 90
¥y ¥ o A AaA 9y 9 1 A @
msldidurenszmeininanududuais 4 lunisdasignisidauanu
Y 9 =
N0 10ANANING DBOANA’ .../ Moo 96
Y3 o A Y 9 A o
msldiniunenszignziwiainndudua q lunisgasignisdauany
Y 9 =
TS T VT E R YIRS 51 430 W OO A N 102
9 Y o A R 1 A (%
ms Idhduneusgmgliouiysiarudydneie o Tumstaoignistnuany
Y 9 =
N0 10ANANIY DOFNA’ ... L oo 108

al a g A 9 ~ [ 94 9
Wafﬂi‘ﬂﬂﬁﬂ‘ﬂﬂigﬁ‘lfl‘ﬁﬂ?WﬂlleﬂfJ"lfJ@@TfJﬂ"lﬁcl"lf\ﬂuL‘I_EEJ‘]JWIEJ‘]Jﬂ‘]JuWJ"IVINﬂTEﬂ"I

YDIFOADNNG 2 LIANAMANGLBYTANA’ ... Lo Fontioris Bommsecroommerrerereeesssssssseemmeoee 114

R 1 ST R LLoYo s R e 1 W o emsest i e 121
6 AUNAMITNABDT e L e e e, 132
AT TR P LRGN o N e 1 ) e S <= W - T 137
AAHUIN....... o N IANY. Nt e A 150
MARUIN N TN AT TUITIA oo o oo aiforereoe s 151
MANUIN U ToyA 1AZMITIUSEND TNAMTNAROD . e 153

U TR IO 195



A
ATTNN

1

10

asUYMI

91gMITNIINY LAZMIVIUINYYOIRDNUUBITOADNNa 8 Tl anane
= d' % a A 3
‘L’f]flﬁf]lﬁ’ﬂﬂﬂ!mﬂuﬁluﬂ;ﬂﬂ'}‘ﬂﬂﬂ LLagmiazawazgmuﬂm%am@ ..................
o A ' 9 Y
@1@ﬂ15ﬁﬂ!ﬁ]ﬂu Lla$ﬂ'lﬁ‘]JTL!!,‘Wilﬂlﬁ]ﬂﬂﬂﬂ@uﬂ]@ﬂ"]ﬁﬂﬂ@ﬂﬂﬁ'Jﬁlulllﬁfla‘ﬂ'ﬂﬂ
2 A o a A o
‘L@ﬂﬁf}a’ Wﬁﬂuﬂﬂuiuﬂgﬂﬂ’)ﬂﬂﬂ uazmaazawazgmuanmmﬂa [1NPY

9 9 1 1 [ a a [ a g
LYNUVUHAN €] muﬂu"lamaﬂ%miuaumamm 225 un./aag uag 4% U119

p1gn13nuanu nazmMsuWNNYRIRENguIBITeAnnale llananate
=) d' v a A
“doana’ nMnannlugeniuniuas agagaeezgiiion lumse............
p1gMITnuINY kA NI UIUHLVEIARNaNUBITERDNNa 0 T anane
“Boana’ NilnusnuluganIug iaz msayalsezaiiion luase saun
=) a U S 90’
loasondniTududamla 225 uav/aas May 4%y 1T ....ocoeeeeeee
91N NUINY LAZ M TIUINNIeIREnguUoITononnale ldananiie
= =~ v a A J
“oana’ Mnuanu Tugearigu uazasagaigesgiiitionnas 15a.............
91N AN AU MaZMFUTUIN Y YOdnongdivaIronannale liananiie
= { @ a A 4
“Boana’ PlnnilugenIuan tareisaz ateezgiiionnaslsa anw

1 1 15} A a [ a g
WA o S0 laasendadluaudae 225 unyans uaz 4% 1

o1gm3fialien tarmis UM Iaenguid s oaonnde lfananine
‘Boana’ Naudulugaaninl daym o8N AT 18 1980, e
o1gmatlnuaiu uazmsuumuveIaenguuesseaenndas lifananie
@eana Adnuasuluyaniuay wezaisazaensaendledn Saudy
lgasonda3 Tuaudamla 225 un/803 18 4% 1A10YTATA s
o1gm3tauaiu uazmsuIumNveIRenguuadranenndae liananiie
‘Boana’ fdnuesuluyaniugy uazmsazmet uueNasNE............
o1gm3anadiu uazmsuumNveIRenguIadtanenndae liananie

{ [ %‘ o 2 4
“paana’ NMnuanuluganiugy tazarsazae i uneNaZIMELUN..........

2

49

55

61

67

73

79

85



= Y
A5 Wi
11 01gmsdnuani 1azmMsuINNYeIAeNgUUBIFeAennale ldananiie
‘doana’ Mnuanulugeniugy uazansazashiurouazioing......... 97
12 01gmsdnuan HazMsUIMNLYBIABNYUVBIFOADNNAIY ITananiie
1 Y
“doana’ Mlnuanuluganiugy uazasazaehiurouazIHeNzING . .... 103
13 01gn15UnNuAnY HazMITVINNYBIABNANYBITOADNNA 8 T dnane
[ Y
‘deana’ Mlnuanuluganiugy uazasazmeiniuvovazivelueure... 109
14 o1gmsdnuany nazmsuuiinyeIRenguUeIrenenndle liananiie
= d‘ (% d‘ v =) d' I3 [
“odana’ Nlnuenuluasazalgiaa@onninaeui 1, 2, 3 Wiswiieunu
4
WENIMTAN L LAt N 115
= o, L 1 { (%
15 Wsuawaouladadlen iiveasnnalesldananie 1Beana Milnuanulu
Aol A =~ ~ [ BoJ Y
MsazaenaaandInaui 1/2,3 ulisuiiiounnthenems............ 116
° a A ¥ [ Y Y = A @
16 Swugaunsdluhenlnuinusensnaselianarineg (deana’ Nilauanu

Ao, A A =~ o ¥ Y
GI,Uﬁ']ﬁﬁgﬁ']EWlﬂﬂLaﬂﬂﬁnﬂﬁﬂum 1,2,3 Llﬁﬂﬂ!‘ﬂﬂﬂﬂﬂu’]ﬂ’]ﬂ’]@ﬂ’]iﬂ’] ............ 117



9

asUYMN

] 9 9 =S
%aﬂaﬂﬂmﬂ"luﬁqamw POUTND i 13
9A31N15M18719 (respiration) HAZMITHAMONTAY (cthylene production) VOINY
2 . ¥ ' { 4 LY [
N4 climacteric 118 non-climacteric  AIUATLILNLTAAUUIAIVUNTZNG
FADUANIN..ooeoeeeeoooooeeeeomse s 14
o 4 a
ATZU UM TTUATIEMIONT AL/ Moo 16
P { ‘ .
Taseerseans ﬁagiuﬂqm monoterpenes sesquiterpenes Liaie phenylpropenes....... 20
£ 2w 1 o 1 4 a J
na"lﬂiuﬂwiaaﬂqmﬁmaquwnuwan33mﬂﬁmzmmmaamawauﬂ% ................ 21
(% %’ ' 9 9 =S v g
'emﬂmﬁ@ﬂuwawa%ﬂﬂma"lnﬁqamm ‘lagana’ Tuensazarednuanuin

NAU pH 3 (— =), 1nau pH7 (), 10a1 pH 3 590U 4% 11a1a

3 59NV 8-HQS 225 uhaas Tiae 4% ﬁwnacyiﬂia (—&—), 1hnau pH 7
$auy 8THQS 225 Noyand linz/4% dmagiaTd (~-e--), 8-HQS 225
UN./A05 (—FTALISO,) 25 undans - (—e—), A1,(SO,), 50 un./ans
(@Y AL(SO, 75 UN./A05 - (==9==) T uaz Al(SO)), 100 UN./anT
(VWY N AN AN mZ I, 37
manfaeudaaiminaevessenenndaslidnaiiie ‘Boana luaisazan

Tnuanuindupt 3 (— =), 0 InapH 7 =), Unau pH 3 5340

(— ), vindu pH 3 5700U 8-HQS 225 un./ans uag 4% ﬁwnacﬂﬂiﬁ
(——), vnd pH 7 540U 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-®--), 8-HQS 225 wN./ang (—F), AL(SO,),25 un./ans (—e—),
AL(SO,), 50 ¥N./AA3 (-€+), AL(SO,), 75 ¥n./aaT (==€==) 1z AL(SO,),

100 AN AT (T o) oo e e s e s e e 39



=
NINN

10 msudsunlasnnuldwevestiuaenvesrensnndle ldananae “Beana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
ylase (—-@==), 8-HQS 225 WN./ANT (—*), AL(SO,), 25 WN./an3
(—e—), AL(SO,), 50 ¥n./aAT (=€), AL(SO,), 75 ¥N./an5 (==9==) uag

AL(SO,), 100 UA/ANT ("B N e sssessssssssens

b4 ' o
11 dasimigaiivessendnnddldananate eana’ ludisazatednuany

9 ' 4 v Y ' ' o
UInau pH 3 (¢), Unau pH 7 (- :9), Uinau pH 3 39uNU 4%

AGY pH 3 $2UNN8-HQS 225 un/ans nas 4% ﬁwmacﬁmﬁ (—*—), 1
NoU pH 7 AN 8-HQS 235 An.And 1as 4% ﬁwmaﬁ;ﬂmﬁ (—-o-),
8-HQS 225 ¥f./afs (7=F); AL(SO), 25 WA /AR 3NN 8-HQS 1aY 4%
ﬁwnacﬂmﬁ (—e—), AL(SO,), 50 ¥NL/an3 324N 8-HQS AT 4% vhana
ylasa (&), ALSO,), 754n./a07 5940 8-HQS uay 4% ﬁwmacﬂﬂiﬁ

~

(-1O~=)uag ALS0,), 100 UA./ARs 3IUHS-HQS uas4% 1aiaglase

d' g U 1 =
12 maldsundanimingevasreasnnalehidnakie eoana’ luaisazate

Y v Y ' Y v ' o
TnuanuiInaupH 3 (=), U InatpH 7 ¢4, Unau pH 3 5340

(—=—), ¥ indu pH 3 $auu 8-HQS 225 un./Ans Liaz 4% haag Tasa
(—&—), vnd pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-®--),8-HQS 225 WN./an3 (—*), AL(SO,), 25 UN./AAT IINNY
8-HQS uaz 4 % ﬁwnacyiﬂiﬁ (—&—), AL(SO,), 50 ¥n./ans I
8-HQS uag 4 % ﬁwnacyimﬁ (&), AL(SO,), 75 UN./aAT 3NN
8-HQS uay 4 % ﬁmmcﬂmﬁ (==©==) ag AL(SO,), 100 NN./aA3 TN

8-HQS 18 4 % WY IATA (™)

22

40

43



=
NINN

13 msulasunlasnnulfwevesmuaenvesrenanndle ldanane Bedana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylase (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
ylase (—-@==), 8-HQS 225 WN./ANT (—*), AL(SO,), 25 WN./an3
5IUA1 8-HQS 11a% 4% ﬁmmﬁﬂﬂﬁa (—&—), AL(SO,), 50 ¥n./aAT 3IWAY
8-HQS uag 4% 1%’1@16@1?15?{ (r®), AL(SO,), 75 UN./AA5 390N 8-HQS
uaz 4% ﬁmmcﬂﬂiﬁ (7=£=) ldg AL(SO,), 100 UN./AAT TIUAU 8-HQS

Y
1A 4% W AT (B )L e

b4 1 (4 sol
14 danimsaaivewreasnnals ifanawag fegana’ Juasazatedouanuii

nawy pH 3 (—¢), ﬁwﬂﬁu pH 7 (¥ ), ﬁmﬁ"u pH 3 59NV 4% ﬁwma
ylasa (=), vnan PH 7-394N1.4% ﬁ"wmacﬂmﬁ (——), Thndu pH
3 59UNY 8-HQS 225 uh/aas1ias 4% ﬁwnacyiﬂia (—&—), 1hnau pH 7
3auy 89HQS 225 Wilyanglinz/4% imiag)nTd (~-e--), 8-HQS 225
UN./A05 (—FT).-AIINO, 25 undans- (=), Al(NO,) 50 un./an3

(-18=), AI(NOY TS WN./AAT (ST DAL AINO,) 100uR7anT (7 2)...

A 3 o ' Y 9 =
15 manlasuanihmindaauossoapniaieiianaiiat Peana’ ludisazale

Tauatuiingy pH 3(—), vnay pH 7 (F:i ), fhnd pH 3 5940V
4% haaglasd (- dindi pH 7 _sTudu 4% hanaglasa
(—8—), hndu pH 3 ST STHQS 225 Wn/anT LAy 4% ﬁwna«gimﬁ
(——), Thndu pH 7 $9uNU 8-HQS 225 Un./ans uaz % ﬁmm«gima
(—-®-),8HQS 225 wn./AA3 (—F),  AINO,) 25 un./an3
(—=—), AI(NO,) 50 Un./aAT (=€), AI(NO,) 75 Un./ans (==€==) tag

AIINO,) 100 BA/AAT (™) e

46

49



=
NINN

16 msudsunasnnulduevestuaenvesrensnndle ldananae “Beana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
ylase (——@==), 8-HQS 225 Wn./AaT (—F—), AINO,) 25 un./an3
(—e—), AI(NO,) 50 un./aas (&), AINO,) 75 UN./an5 (====)uag

AIINO,) 100 HA/AAT ("B )0 Sk

4 ' [ g
17 sanimagaiivesreaonndlodianan ne @eana’ luasazarodnuanui

' 4 ' Y J ' o %/
AU pH 3 (—)1NAaW pH 7 (@), 1nau pH 3 37uNU 4% 11aa

3 59NV 8-HQS225 ¥n./anT1ag 4% ﬁmmﬁyima (—*), Vi pH 7
FIUNU 8-HQS 225 Wn/ans Llag 4% ﬁmmqﬂma (—=@=-), 8-HQS 225
uN./ang (—F); ANO;) 2511N./a95-57UNT 8-HQS 225 UN./ANT 1AL 4%
ﬁwmacﬁmﬁ (—e—),~AINO,) 50-Un./anT 30N 8&-HQS 225 UN./an3
Wz 4% magInaa (), AlNOYT3 i /Aas 3Iuiy 8-HQS 225
UNraRTLaL 4% &mmcﬂmﬁ (==& Ay AINO,) 100°UN./aAT 3NN

8-HQS:225 1IN,/0n3 A% 4% M QgIaaa (==& T o,

d' g U 1 =
18 manlasumlanimunaavossoasnnaiekiTnakie eoana’ ludisazale

Y v Y ' Y v ' o
TnuanuiInaupH 3 (=), UInatpH 7 ¢4+, Unau pH 3 5340

(——) 1hndu pH 3 52UNU 8-HQS 225 Un./an3 uaz 4% ﬁmm«ﬂmﬁ
(—&—), vnd pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-@--), 8-HQS 225 un./an3 (—*—), AI(NO,) 25 N./aA3 39N 8-HQS
225 UN./ANT LA 4% ﬁwmacﬂma (—e—), AI(NO,) 50 NN./AA3 TIUNY 8-
HQS 225 ¥n./ans tag 4% ﬁwnacyimﬁ (=€), AIINO,) 75 Wn./an3
TR 8-HQS 225 ¥N./AAT LAY 4% ﬁ’mmcﬂma (==€==) uag AI(NO,)

1 % a 90’
100 4N./8A3 3NV 8-HQS 225 UN./AAT 1Az 4% aagy lase (i),

52

55

57



=
NINN

19 msulasunlasnnuifuevesmuaenvesrenanndle ldanane wWedana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
IR (——@==), 8-HQS 225 ¥n./AAT (—F), AI(NO,) 25 UN./aA3 TINNL
8-HQS 225 /a3 uaL 4% ﬁmmcﬂmﬁ (—S—), AI(NO,) 50 un./ans
TN 8-HQS 225 WN./ANY LaZ4% ﬁmmcﬂmﬁ (=@), AI(NO,) 75
un./ans Sy BHQS 225 unJans 1ag4% hnagTasa (--€--) was

AI(NO,) 100 A /@03 /59071 8-HQS 225 310./a03 uaz 4% 1aadg Insd

b4 1 @ g
20 BAsINMIRAIveITeRRNNa10 ianan g Bodna’ Tuasazarednuanui

21

' Y ' Y J ' o aol
AU pH 3 (—T¢); UInaupH 7 (C:40), Upau pH 3 59501 4% 11918

3 3UNY 8-HQS 225 UN/aa3 taz 4% Umias lase (——), 1nau pH 7
TNV S-HQS 225-Unsaai/ oy 4% 1eay Iasd (<-€--), 8-HQS 225
UNTARs, (), IAICK 25 NDAART (e ), AIC 50 Wn./aag

(--€1), AlCL, 75Un./805 (2~ E==) uas-AICE 100U /ans (™ 2)...........

d' g v 1 =
manfasutaniminaaesrenenndekitnonle “@oana’ luasazaie

4 ' Y ' Y v ' o
TnuanuiInaupH 3 (=), U InatpH 7 ¢4 ), Unau pH 3 5940

(—8—) 110du pH 3 3901 8-HQS 225 UN/AAT 1ag 4% Waag Iasa
(—*), 1InaU pH 7 5900V 8-HQS 225 WN./AAT Uaz 4% iaasglasa
(—-@--), 8-HQS 225 Wn./an3 (—*), AICI, 25 Un./ans (—e—), AICL, 50

un./ans (e, AICL, 75 un/ans (==€==) uag AICL, 100 n./aA3

58

61



=
NINN

22 msnfasumlasnnuIfevesduaenvesteasnnals lifananie «deana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

g lase (—8—), 1nau pH 3 39N 8-HQS 225 WN./AA3 Lag 4% 1aia
glage (—*), YInau pH 7 3947 8-HQS 225 uN./aA3 tag 4% Hiaa
g lnsa (——@==), 8-HQS 225 WN./an3 (—F—), AICL, 25 ¥n./anT (—e—),

AICL, 50 ¥A./aa3 (=€), AICL, 75 Un./aa3 (==©==) uag AICL, 100 ¥n./

b4 ' [ g
23 sanmsgaivesyenennateliananne “Beana’ luaisazaretnusnuh

v 4 ' Y J ' o %/
AU pH 3 (—)1NAauW pH 7 (@), 1nau pH 3 37uNU 4% 1iaa

3 59NV 8-HQS225 ¥n./anT1ag 4% ﬁmmﬁyima (—*), Vi pH 7
FIUNU 8-HQS 225 Wn/ans Llag 4% ﬁmmqﬂma (—=@=-), 8-HQS 225
UN./ANT (—F); )AICL25 10./a0T 3UTUSHQS 225 WN./AAT UAY 4%
ﬁwmacﬂma (—e—),"AlCL 50 ¥n/0a3-59uDY 8-HQS 225 Un./AAT LAz
4% ﬁwmacﬁﬂm (=) AICL 75 ¥R/aa3 33MNU8-HQS 225 un./ans
Wag49% Ay lasd (o795 s AICI 100 10,/ aas-$9uT 8-HQS 225

Y
UNLAAT BAZ 4% MY IATA () e

d' g U 1 =
24 maulasundasiminasussvenonnalehianauie woana’ luaisazae

Y v Y ' Y v ' o
TnuanuinaupH 3 (=), U InatpH 7 ¢4 ), Unau pH 3 5340

(——) 1hndu pH 3 52UNU 8-HQS 225 Un./an3 uaz 4% ﬁmm«ﬂmﬁ
(—&—), vnd pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-@-), 8-HQS 225 Wn./ans (—*—), AICL 25 WN./AA35 3IUND 8-HQS
225 un./aas uaz 4% haaglase (—e—), AICL 50 un./Aas S &-
HQS 225 Un./an5 ag 4% ﬁmmcﬂmﬁ (=&, AICL, 75 UN./AAT 390N
8-HQS 225 UN./anT uag 4% ﬁmmcﬂma (==©==) uag AICL, 100 UN./AAT

U v a %7’
3NN 8-HQS 225 NN./AAT 1AE 4% 101 IATa ("B ) oo,

64

67



=
NINN

25 mauldsumlasnauIdssevesiuaenvesrensnndle lifanane “Beana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
ylnsa (——@==), 8-HQS 225 UN./AAT (—F—), AICL, 25 UN./AAT TINAL
8-HQS 225 un./ans uag 4% ﬁmmcﬁma (—S—), AICI, 50 un./ans
59UNY 8-HQS 225 WN./anIALa 4% 1?mmcgimﬁ (=€), AICL, 75 WA/
fin3 $aurD 8-HOS 225 Wndany ilaz 4% thaaglase (--€--) uag AICI,

a 1 @ a ¥
100 Wn./aeT  33UNU 8-HQS 225 WUD./A0T Uag 4% "L!Wﬂﬂi]ﬂﬂiﬁ

b4 1 @ g
26 ©ATINMIRALIvBITERRNNAY IFanan e dduana” Tuasazatelnunuih

' Y ' Y J ' o aol
AU pH 3 (—T¢); UInaupH 7 (C:40), Upau pH 3 59501 4% 11918

3 3UNY 8-HQS 225 UN/aa3 taz 4% Umias lase (——), 1nau pH 7
TNV S-HQS 225-Unsaai/ oy 4% 1eay Iasd (<-€--), 8-HQS 225
UNZAAT(—HK);-SA 25 UN. /AT (—S=),SA 50 UNs/ANTI(-e"), SA 75

UNLAAT (F=€=)wa& SA 100 WD ART-C ) e,

d' g U 1 =) d' 5
27 msnlasumlasiminasvesyenonndelitnakae ©edna’ Nilnuenulu

4
o

' Y ' P4 ' ' o
WINAU pH 3¢—=), UnatpH |7 (=4 11nau pH 3 37001 4%

9
o

Waasg lase (~a-), vl pH 7 534NV 4% fwnacgiﬂsﬁ (—i—), 1
nau pH 3 $9ufU 8-HQS 225 un./anT uaz 4% ﬁwmacﬂma (——), 1
nau pH 7 $I0M 8-HQS 225 1n./anT 1Az 4% ﬁwmacﬂﬂﬁa(—-ﬁ-),
8-HQS 225 un./ans (—*—), SA 25 ¥n./ans (—S—), SA 50 UN./anJ

(==&==), SA 75 UN./AAT (==€==) 11ag SA 100 UN./AAT (") oo,

70

73



=
NINN

28 maulasumlasnauIdssevesiuaenvesrensnndle lifanane “Beana’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

Y Y 1 [ a aoj
cﬂﬂsﬁ (——), 11naY pH 3 3NV 8-HQS 225 UN./ANT LAz 4% HU1a1a

E y 1 o a F
Ggﬂﬂiﬁ (—*), U1nau pH 7 52UNY 8-HQS 225 UN./AAT Lag 4% H1aa
4 In3er (—=@=), 8-HQS 225 UN./AAT (—<—), SA 25 UN./an3 (—e—), SA

50 wn./aas (=-e==). SA 75 un./ans (==9==) uar SA 100 WN./AA3

b4 ' [ g
29 sasimsgaivesrenennateliananne “Beana’ luaisazatednusnuh

v 4 ' Y J ' o %/
AU pH 3 (—)1NaW pH 7 (@), 1nau pH 3 37uN1U 4% 11aa

3 59UNY 8-HQS 225 NN./AnTLRY 4% ﬁmmﬁyima (—), Vhndu pH 7
FIUNU 8-HQS 225 Wn/ans Llag 4% ﬁmmqﬂma (—=@=-), 8-HQS 225
un./ans (—F); )SAL25) Ufl/ans  SaNNUS-HIQS. 225 WN./AAT LA 4%
haaglasd (—e—), SA 50N /aA3 Faui18-HOS 225 un./Ans waz 4%

9
o

WMas IAse (£48=),8A 75 UN.[ans 5201 8-HQS225 un./ans Lag 4%

ow

graylasa (<=9=) 1Ay SA 100 ¥0/a05,39UNUSHQS 225 UN./ang

9
108 4 % MG IATE CF ). S sl it

d' g v 1 =
30 msnlasumlasiminasvesvenonnalelidnauie woana Tuasazaie

Y ' Y ' Y v ' o
TnuanuinaupH 3 (=), U InatpH 7 ¢4, Unau pH 3 5340

(——) 1hndu pH 3 52UNU 8-HQS 225 Un./an3 uaz 4% ﬁmm«ﬂmﬁ
(—&—), vnd pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-@-=), 8-HQS 225 ¥n./ans (—*—), SA 25 ¥n./an3 5IUNU 8-HQS 225
un./ans uaz 4% haaglasa (—e—), SA 50 un.Aas Sy 8-HQS 225
UN./ANT 1AL 4% ﬁmmcﬂma (-==&=), SA 75 UN./ANT 5IUNY 8-HQS 225
UN./anT 1Az 4% ﬁmmcﬂﬂia (==©==) oz SA 100 ¥n./aA7 3INAY 8-

Y
HQS 225 NN./AAT 1aZ 4% WG IATE ("B )

76

79



=
NINN

31

A v Y ' v 9 =
ﬂ”lilﬂaﬂul!ﬂﬁﬂﬂmuiﬂﬁ@ﬂl@ﬂﬂWﬂﬂ@ﬂ"lJ’fN‘I)'i’]ﬂ@ﬂﬂa’JleliJﬁf]a?i’J”lfl ‘L@ﬂﬁf]a’

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhindu pH 7 $aury 8-HQS 225 un.Aas uaz 4% 1hata
ylnsa (——@==), 8-HQS 225 WN./AA3 (—K=), SA 25 WN./AA3 3NN
8-HQS 225 un./aa5 1ag 4% ﬁflmmcﬁma (—e—), SA 50 ¥N./aAT FINNU
8-HQS 225 un./anT uag 4% ﬁmmcﬁﬂia (==&===), SA 75 UN./AAT SINNU
8-HQS 225 un./ans uay/4% 131@11@0;;1?15?1’ (====) 1Az SA 100 ¥N./aA3

3NN 8-HQS 22510 /a0 T 11az 4% enasinsed (" 2") .o,

4 1 [ g
32 oasimsgavewesdnnaldlifanany iasand duasazatelnunui

' 4 v Y J ' o %I
nau pH 3 (—=), 1hnau pH7 (- ®»),u0at pH 3 37001 4% 1iaa

3 59UNY 8-HQS 225 uh/aas1ias 4% ﬁwnacyiﬂia (—&—), 1hnau pH 7
3auy 89HQS 225 Wilyanglinz/4% imiag)nTd (~-e--), 8-HQS 225
un./ans (=), ﬁwﬁuwamzmaﬂh 25-Un./a05 (——), ﬁwﬁ’uwamzma
V1 50:0,/a0F (r2r-), VIR RY TSI 75 300 /a9 (==€--) 1ay Vi

NONTUNIUNL00UD/AAT (T B ) sl ol e,

d' g v 1 =
33 msnldsundasiminasvesrvenonnalelidnauie ‘wodana Tuaisazaie

Y v Y ' Y v ' o
TnuanuinaupH 3 (=), U InatpH 7 ¢4, Unau pH 3 5340

(——) 1hndu pH 3 52UNU 8-HQS 225 Un./an3 uaz 4% ﬁmm«gimﬁ
(——), vindu pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-@--), 8-HQS 225 un./ans (—F), dnfuneusven 25 un/ans
(—e—),ﬁﬁuwamzmmh 50 Wn./ang (-em-), ﬁwﬁuwemzmaﬂh 75

v 1 a
UN./AAT (==9==) ta YINUNONITLNEUT 100 UN/AAT ()i

82

85



=
NINN

34 manasumlasnnuIdwevesiuasnvesseasnnade liananne (deana’

1uﬁwiaza18ﬂﬂzxﬂﬁuﬁ1ﬂ§u pH 3 (—¢), ﬁ’wﬂé'”u pH 7 (:+=- =), wjmiﬁl’u
pH 3 52UNY 4% ﬁmmaﬂmﬁ(----l---), ¥ndu pH 7 $aur 4% 1hena
glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylase (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
fqﬂmﬁ (—=@--), 8-HQS 225 un./ans (—), ﬁm’uwamzmaﬂh 25 un./
ans (—e—), Vsfumeuszmean 50 un./ans (meeemees), vihmeuszmen

v 1 =
75 4N/ANT (==9==) 1182 UNUKONITZINEUT 100 UN./aNT (2,

b4 ' [ g
35 oanmsgaivesyenennateliananne “Beana’ luamsazaedauenuh

A pH 3 (—); v du pH 7 (4%, hnd pH 3 520N 4% haa
ylasa (=) vhoau pH 795000 4% ﬁmmcﬂmﬁ (——), Thndu pH
3 59NV 8-HQS225 ¥n./anT1ag 4% ﬁmmﬁyima (—*), Vi pH 7
FIUNU 8-HQS 225 Wn/ans Llag 4% ﬁmmcﬂma (—=@=-), 8-HQS 225
un./ans (—F—); DTS A 25 A0y A (—e—), Vnfumen
SO M504 anT (e r), Wriens g 75 un./ans (==€~-)

o 2 e A
UAE UTUUNONISIHINUN 100 UD./aaT (ﬁ) ................................

d' %’ £ 1 =)
36 msnlasumlanhminaavesvononnase iiananne weena Tuasazaie

9 v Y ’ 4 ' ' o
TN INGaY pH.3 (—), ihnaupH7-¢ ), U1nau pH 3 5940
g 3 Y 1 v Sol
4% g Az (m:), 1Inau pH. 7259101 4% enay Iase (—8—),

Y ] @ a 3
1NaU pH 3 5AUNU8-HQS 225 Wn./aas 1az4% mmacﬁmﬁ (—&),

ow ﬁo&

v
v 1

=t 2
HUINAU pH 7 53UNU 8-HQS 225 UN./a87 Lag 4% mmacgimﬁ (—=o-),

8-HQS 225 1n./ans (—F—), Miunenszmeiun 25 un/ans (—e—),

v
3 o A 14

a ’.f 9] Qy 4
HINUNDUTLLHINUN 50 UN/AAT (=€), NUUNDUTSININUN 75 WN./

a So’ o 2 -4 a
99 (==9==) 1ay VINUNONITLHOUUN 100 UN/AAT (B ) i

88

91



=
NINN

37 - mawasumlasniuIdwevesiuasnvesseasnnade liananne (deana’

1uﬁwiaza18ﬂﬂzxﬂﬁuﬁ1ﬂ§u pH 3 (—¢), ﬁ’wﬂé'”u pH 7 (:+=- =), wjmiﬁl’u
pH 3 52UNY 4% fmmaﬂmﬁ(----l---), ¥ndu pH 7 $aur 4% 1hena
glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
G;ﬂmﬁ (—-@--), 8-HQS 225 un./ans (—*), ﬁﬁuwamzmﬂﬁuﬁ 25
un./ans (—e—), Vihmeuszmeiu 50 un./ans (mreeren), Vifuve

2 g a 3 o L o a
TENRYUUN 75 UN./ANT ('-E)'-) LAag WIHUMDUITSIMIUUN 100 UN./AaNT

b4 ' [ %‘
38 ©AINIRANIEITAABNNALY IuananNe Beana’ Tuaisazatetnunui

A& pH 3 (——), Vgl pH 7¢ ¥ 7), nd pH,3 52NV 4% hana
ylasa (=), Yindas pH 753001 4% ﬁwmaaﬂﬂiﬁ (——), sy pH
3 590NV 8-HQS 225 Unans 11as/4% ﬁmmcﬂﬂﬁa (—*), VR pH 7
$9uff0 8-HQS 225  ufi/dns flas 4%, 1aias nad (—-@=-), 8-HQS 225
UN./ AT (=), dninioNssveing 25 un/ans (—e—), Vfuven
2NN 50 WALART (=), UNTHHONSEIRETNT 7S Un./Ans (

. =
-=e==)uny TNUUAD IO NNT 1004 N /aNS GRELY ;v TR

H Y f
39 mauasuianihminaauosreaonndlelianaiia Bedna’ luasazaie

Tauatuiingy pH 3(—), vnay pH 7 (F:i ), fhnd pH 3 5940V
4% haaglasd (- dindi pH 7 _sTudu 4% hanaglasa
(—8—), hndu pH 3 ST STHQS 225 Wn/anT LAy 4% ﬁwna«gimﬁ
(——), Thndu pH 7 57uNU 8-HQS 225 UnN./aAT uaz 4% ﬁmm«gima
(—-@=), 8-HQS 225 Wn./ans (—+—), VfuveusyMenng 25 un/aas
(—e—), dnfuveuszmefing 50 un/aas (wreEreee), VnfuveusYIening

Y S A =)
75 UN./A85 (-=€-) LA U UHONTSHENNT 100 UN./AAT (")

94

97



=
NINN

40 manfasumlasnnuideevesiuaenvesteasnnals lifananie «deana’

1uﬁwiaza18ﬂﬂzxﬂﬁuﬁ1ﬂ§u pH 3 (—¢), ﬁ’wﬂé'”u pH 7 (:+=- =), wjmiﬁl’u
pH 3 52UNY 4% fmmaﬂmﬁ(----l---), ¥ndu pH 7 $aur 4% 1hena
glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
ylasa (—-@=), 8-HQS 225 wn./ang (—F—), Vifuvenszmennd 25
un./ans (—e—), Vfuveuszmeind 50 un./ans (=), Vfuve

S A a 27} tY A A a
FELRANNG 75 UN./AAT (Z7897) Wag UINUHDNTLIHINNT 100 UN./aaT

b4 ' [ g
41 Sanimagaivesranennaad anaing @odna’ luasazarednuanui

A& pH 3 (——), Vgl pH 7¢ ¥ 7), nd pH,3 52NV 4% hana
ylasa (=), Yindas pH 753001 4% ﬁwmaaﬂﬂiﬁ (——), sy pH
3 590NV 8-HQS 225 Unans 11as/4% ﬁmmcﬂﬂﬁa (—*), VR pH 7
$9uff0 8-HQS 225  ufi/dns flas 4%, 1aias nad (—-@=-), 8-HQS 225
URL/AR5 (R AN ZINgT 25 Un/aas (—e—), Yafuvew
SLMONLINET 50.HNJARS (=) TnPneusSmonsing 75 un./ans (

k4
==O==)yuay UNUTDNTAUATINSINTY L0 UN/AAT (N,

H Y f
42 manfasuaniminaauesreaonnae i anaiiat Peana’ luaisazae

Tauauiingy pH 3(—), vnay pH 7 (F:i ), fhnd pH 3 5940V
4% haaglasd (- dindi pH 7 _sTudu 4% hanaglasa
(—8—), hndu pH 3 ST STHQS 225 Wn/anT LAy 4% ﬁwna«gimﬁ
(——), Thndu pH 7 57uNU 8-HQS 225 UnN./aAT uaz 4% ﬁmm«gima
(—=@=-), 8-HQS 225 wn./ans (—+), Vi euTZIM LN 25 U /AR
(—e—), TITUNOUTLIMENZINGY 50 UN/AAT (=), safunouszine

9
NZINGT 75 WN/AAT (=9==) 1AL UIUUHONITZINENZINGY 100 WN./aaT

100

103



=
NINN

43 mylasunlasnnuIdwevestuaenvesrensnndae lifanane “Beana’

1uﬁwiaza18ﬂﬂzxﬂﬁuﬁ1ﬂ§u pH 3 (—¢), ﬁ’wﬂé'”u pH 7 (:+=- =), wjmiﬁl’u
pH 3 52UNY 4% ﬁmmﬁyimﬁ (~-m-), T pH 7 320D 4% 1hena
glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylage (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
fqﬂﬂiﬁ (—-@--), 8-HQS 225 un./ang (—F), ﬁWﬁuW@M‘i%m&ﬂ%LWﬁ 25
un./ang (—e—), ﬁ1ﬁuwamzmﬂﬂzgmw 50 N./ANT (=mn), ﬁni"uwau

Y
FEIRYNZING 75 UN./AANT (F=8==) 1ag WINUHONTLIHINSINGT 100 WA./

b4 ' @ g
44 Sanimsgaivesranennaad anaing @odna’ luasazarednuanui

oY pH 3 (—9—), Vianai pH 7.¢ 4, fndn pH,3 TNV 4% hana
ylasa (=), Yindas pH 753001 4% ﬁwmaaﬂmﬁ (——), sy pH
3 590NV 8-HQS 225 Unans 11as/4% ﬁmmcﬂﬂﬁa (—*), VR pH 7
$9uff0 8-HQS 225  ufi/dns flas 4%, 1aias nad (—-@=-), 8-HQS 225
UnN./an5(—H*=): dminvionsevelafoiye 25 w0, /ans (—e—), vt
ouszhieeie S0 N /ans (e iiututtels s lueuise 75 un./

9
AT (==2") nag WY eNsIMe T 100 WP/ARS (

d' g U 1 =S
45 manjasumaniminaevosroaonndlekitnakne eoana’ ludisazale

Tauafuniindu pH 3 (— %), Vil pH 7 (o #-), vhndu pH 3 594NV
4% henaglasd (8-, HinaupH 7 sawiu 4% haaglasa
(——) 1hndu pH 3 52UNU 8-HQS 225 Un./an3 uaz 4% ﬁmm«ﬂmﬁ
(—&—), vnd pH 7 529uAY 8-HQS 225 un./ans 1ag 4% ﬁwnacyiﬂiﬁ
(—-@--), 8-HQS 225 Un./ans (—*), fwﬁuwamzmasluamw 25 un./
ans (—e—), ﬁwﬂ’ummgmﬂmm% 50 WN./ang (o), ﬁﬁumn

Y
seieluaLse 75 Un./ans (-=€--) wag WNureNITEIHe Mo UIKeY 100 UN./

106

109



=
NINN

46 malasunlasnnuIdwevestuaenvesrensnndae lifanane “Beana’

47

4 i v v 4 '
Tuasazanednuanuiinau pH 3 (——), dnau pH 7 (--4++), 1Inau

glase (—l—), vhnd pH 3 570NV 8-HQS 225 un./ans tag 4% ha
ylase (—h—), vhndu pH 7 59uNU 8-HQS 225 un./ans uag 4% hana
fqﬂﬂia (—-@--), 8-HQS 225 un./ans (—*), ﬁwﬂ’uwamzmﬂiuem%
25 un./ans (—e—), ﬁﬁuwamsmﬂiuam% 50 UN./ANT (-=eme), ﬁni’u

4
nowszieluousy 75 un./ans (=5©==) uay Wiurenszvieluousy 100

[ 1 1 o A 9y 1 Y Y =
anvuznguneanadslumureasnndae liananne “deana’ luasazaie

Tauafuansaga1etingmienis da (Florbelle®) (A), ‘Al,(SO,), 100 Wn./aas
(B), AL(SO,), 25 ¥f/an3 +8-HQS 225/ UN/ANS + 4% ﬁwmacﬂma (©),
AI(NO,) 100 ¥7./805 (D) AKNO,).50 10, /an 54 8-HQS 225 UN./ANT + 4%
ﬁwmacﬂmﬁ (E); AICI-100-1n./a05 (F), /AICL, 25 5n./an3 + 8-HQS 225
un./ansEd% nming 13 (G), SA25 1un./ans (H), SA 100 un./aas + 8-
HQS 225\UN./a05+, 4% ﬁmmcﬂmﬁ 1), WIRIMB YT ZMeU 75 Un./AAT
) VTN OUSTIMBLLN 50 WA /ans (K); WuhiousHmMoiing 100 un./
03 (L), VUM BN M BNATE 150 3R /AnT (M) 118 Vsuvenszmely

DULYE 50 WA./ARNT (NICDIDIUVINY 400K et e brer s lereerresresresessessesssssons

112



i
48 @nwaznieuenveInIuTenonndle ldananie 1Beana’  Tnugeglu
dsaza1ete119ansA (Florbelle”) (A), AL(SO,), 100 un./3as (B),
AL(SO,), 25 WN./ans + 8-HQS 225 WN./AAT+ 4% ﬁwma«;ﬂma (0),
AI(NO,) 100 ¥7./aa5 (D), AI(NO,) 50 UN./aA3 + 8-HQS 225 UN./AAT + 4%
ﬁ"wmacﬂmﬁ (E), AICL, 100 ¥n./aa3 (F), AICL 25 Un./ans + 8-HQS 225
uN./aNT + 4% ﬁmmcﬂﬂiﬁ (G), SA 25 UN./an3 (H), SA 100 Un./an3 + 8-
HQS 225 Wn./ang + 4% ﬁwmacﬂﬂsﬁ M, VihumeuszmeN 75 un./an3
D, ﬁﬁummsﬁmﬂﬁyuﬁ 50" wn.Jaas (K), ﬁﬁuwemzmaﬁ‘vﬁ 100 wn./
ans (L), VTuveNEmEndman 50 \un Aas (M) naziimeuszmely

DU 50 UA/AAT N L o e e,



L. anuiunmazanumnyvesifym

I a3 1 Aa Y {
Uszmatneitludszmanuasnssy Junvawdais dn wald aon'li¥ Alguniw
= A I Li’ A AA a a dﬁl [ a a =1
uazlinnurainvate iesnnidununitianmgiiena gilszme eaemssaydnTa U

=3 9 9Jq Y o 1 1 = o @ <

ANNgANANY Tl amsaas e lglinulssmaediaumea wu niseu K9 HURH5

I o < 1 4 1 o
Fudzsa drle ndae'lsl e ndne hidhiliaennas1are 197 szma nanae Inelidneninluy

a o o I~ 1 % [~

mswaanale il ldranvane ddudlsnuaignwlalnnudsanaldilusgdasazmiula

v o ! Y Y e W 2 % <
%1ﬂfluﬂ°ﬂﬂ1‘iﬁ'\‘1E)E]ﬂﬂﬁ’Jﬂ]lll’ﬂulfﬂFJHJ‘HE)‘NWUﬁ’EN"UENIaﬂi’é)\iiﬂﬂ‘ljigmmulﬁﬂillﬁuﬂ uaszu

(% [ &

' < I
usnnilaveslanlumsdeosnnde lilivaiou #iTesas 8023 iilundaeldananiie
< < ' a a a a
seeaau iy dnafionnsr DYIIUAT BZHIUITOT1 DA DOUTIRON WIUM LazTui

o

< ' { 3 1 . ' 1 g o
@ou Wudu uazauimasenssoaz 1977 umsaseonaunaae il Gedulvaiilusiug
a ala = N 1
vwauuelFa uazFudifen nare Ianan neiuinioudanun laun Touas vow 17190
< a
ANA O BINTZ VI SN YA sasadinilianauenn s eoudaey tazuaua 1
WA 2551 — 2555 USmainasuanInsAseenasnnalg lloasanadinte Sosaz 5.02 uaz
G o. d’ a %’ J =R A A A 1
3.84 Avll mwaIay dilesnnkananlilszimaaaadainn g iinansalUSnamasdeoon
A g 1 o a g ~
dooas vuzinnuaotnsndlutlsemarazais s ailullaming venvintiluil 2556
1 Y Y | A A dy ~ 1 Y Y a
Pnaumsaseenaonnade lianasmsazilumadiitiosnniuinazuvasgnndle1d ina
[l & 4 < { a o i
anudeme liamnsaluienuneinanaa laneluil 2555 dszneunundaelindeen
llgsmaaaaszmsaenuinasmsnanunumsnvesdsmagmniinisasaeuquaIn
pg1atuan Ty Inoindseauane lunmsimiiendie liidseon fe T3n uazuuas ais
9y 9 A 3’/ A 1 = @ A 1 a
AnA AAN N taze1gmsIFaunduiods ldulszmmlaemainnuaeniien s29 @9,

o d ] a o @ a
2534; 'E'J'lt':ii@'lu, 2547, ﬂmgﬂiiﬂﬂ'liﬂgﬁﬂhlﬁjllﬁﬂ‘lfm, 2553; AUNNUIATHININTLINHAT, 2555)



3 X o s A v Y oy o ~ '
nalmerasnnnunelnsn linduuds aeluasnizdingdingzuiunisaig
a £ Y] Y 9 Aan A A o q ¥ Y
mady 1dun msmiela msmeir msadrweniau manldeud ldaen lddauniwanas
9 2’, A o A a A %‘ a 1 = . =\
91gM 3 1FNudU IMINTNNDAD MIAATUIIULNYRINAVADN (bluing) TUABNNHIAIIT
1A (Asen et al., 1971) ﬂﬂﬂlﬁﬂ’)ﬂﬂ (sleeping) M3 17999U09A0ADN (bent neck) N1SHAVDI
Y Y ' . . a
MuAon M3 IneIeveInuaenLazla1erensn (geotropic bending) (351, 2534) a113aud 1
vy ] A a A " a v & A Y
1adems ldmsniiidsuguninvesaen ldimuzaesiiaaen liiu 9 ewnlszneudie
%,’ [ a A J Y 1Y a an a =4 [ dd‘d
11 91115 @139 UNTI @131eINUNITIAA 1ONTAY HAZNIABUNTS 15U A151ANNI]
a1 a 4 @ 1 o g v ?xla v g’l
Auanlaaiaunid aansgaduveaneddsnirludiuaen msdudinsmela a1sduds
o Aa a a @ 4
myadarmsThauvesensay tazdinauaumMsesyan Tauesily (NTsaNsa, 2544)
dd’ 9 A o 9 Y A a o a
arsalnldlunsdaorgnisdaneduaesndaelsf Tauidsaeeiisys uazaue
¥ r 1 4
(2553) AnuWaveiaay Insaanalgnii 13diusesreaonnae lianauenn1st wua e
ldarsazarelonsondad lududaila (Hydroxyquinoline ['sulfate: HQS) saunugylasd
sl o ' P A X ) v 2 A
4 oidua mnsoeTiaonguuimudulundagldueansniueansunies uazuen
9 1 1 1 1 9 ] F) Y dy [ = o =2
ms19ou vy ua lulinageorgniglgnuseasandas i nenainil 531 (2550) ymsansn
%’ H [ a g a Ja
HavosiiaIaluasazaleinogiinoun UPAFNTEM NG LaznINTTNUD LU Taiow
s v ] 3 A Y ) a
nesmdluaenndleldaganiis nuitihmaluaisasatsdas gaonnae liianane lina
Idvononndle il @onanntoinonUINFIng1 N13UIUIDIADNAN Laz1gn131ln
@ A 3 U go’ v A 4
HANUINNAY LAz MFANEIUDL Ketsa and Boonrote (1990) nuargasiiendnuanudanes

) U 1 = 1 Q.

luasa 30 Ja@nsuandas Jaun leasendadluausanla225 Naansunodas uazng laa

sd I ~ A A 9 A
4 Lﬂi’)il“]ﬂ!@l Lﬂuﬁmmwmzﬁuﬂqﬂuma&@mqmﬂmm LLﬁ&’LWNﬂWﬁUWH%@Qﬂ@ﬂ@Mﬂlu

Y v 2y & = av o A H
aonnaly 11MMegwaI woNIINE NTFANNIVE 1BISTMIL2554) NAnIWaveuhaaglasa
9y 9 d I g [ a A a o Y Y
ANMUIANIY 0 2 oz 4 WoFiFud 3Ny Tansenand luausama AuduAU 0 200 1Az 400
A Aa o 1 A A o Y I o 1 A a ) o’é’ A = 1
Naaniuaeaas Minnlswaniumsazargdnuanuasn NuUanANUFNLITUAL WY
3 - o ! ' H
arsazaeiaag lasd 2 wag 4 1WesiFua No1gmsnuanuuInnd azuana1ININa
73 sa Y ¥ s Ia v " oAa A 4 9 A
ylasa 0 nlesifua dnnahaaglasea 4 nlesisua Unalnasniuanaimsiiedrtesnga
v 9 [ 9 %’ J [ a A a o 1 1
aaeaszoznaIMsnuany dimsumslshaia sounu leasondad Tuaudamla wua 1l
HaR001gN I TNUINUYDIABN NUATA LANINTNAADNIVIULAZNTHEIVDIADN
[ 4 a o
N3TUITA (2544) Anviwans 1Fozgiifioudamla (Aluminum  sulfate:  AL(SO,),)
a 4 = @
NALNUTADS 111ATA (Silver nitrate: AgNO,) Tumsazaeiioasignisinuaniaeaen

Y 9 1 9y a @ A a oo 1A a 14
ﬂajﬂ]’lﬂ\lﬁf}an'ﬂﬂ NUN ﬁ’lﬂJ’liﬂi“]f'ﬂggiJ!ﬁﬂN“]fﬁLWQ 25 -100 YAaaNTUABANT NALNULALIDT



< ] 4 1 o a a a @ A a o 1 Aa
Tuasa il ued1ed Woldsiuny leasendnd Tududania 225 Taansurodns naznglad
I g @ aw { a
4 1losiFua aoandeanuMsANbIITov0 Ketsa and Kosonmethakul (2001) 190z giliionTu
A Y 1 (% a Aa a o Aa Aa o 1A
siindedanla lunsa uazuaauaa saudu laasendadTududanla 225 adniuaedns
I J Y @ ] ' @ aa
uaz 4 nlofidud nglaaliergnisilnuady tagmsuuvesaengy luuanaenunaada
Taghozgiitioulugdindedama ldlszaninmvesasazarsaniimsldoezgiiiionlu
A o @ Y Y Y
giindeluasa nazuanea drisuergnisdnuenu uaznmsuiuvesaenguluaenndaelil
anavnelumsazarwezgiiitisndanla 25 Tadnsunedas sounu leasendad Tududanla

a

A a o 1 S 3 ¢ A 9 A [ ]
225 UAANTUADAANST uazﬂgiﬂﬁ 4 1loSiwua N pH 3, 4, 5142 6 °lwwa1uﬂﬁﬂﬂmq"lm1,<nﬂmq

E A oY

v d'd a A a a a U =) a

iy msazareniniezgiition leasondad Tuaugama wazng lad wolSagaunsdilon
1 d’d = a A U Q. a a a U a ) a Q/

anesazaeniiosozgiiey swnu-Tsasengailuaudama leasondad Tuaudama

5wy nglae uazezgiiien s mAung Tna Diuiselu ldaonwiiadu o 1u s3gns (2547)

~

1

= = 3 o AdAa A v ) 3 A Yo
ANHIDITNINNITINUINY ] LLASATLIANUN ﬂﬂﬁWﬁ@]ﬂﬂmﬂ’]WWaﬁﬂTiLﬂULﬂﬂ?quﬁﬂﬂ@ﬂﬂﬁglﬂﬂ

' v
v v A v a A

WIUNFHa WU Asazarenid i Ui sesiaeigmidniinuaenunad load aaa uaz
@ = Y 9 a a o " A = 4 1 @ A a o 1 A
gadlasiisela laen13]y 30° Naansuaeans $alles lulasa 5IUNU 250 NaansuAans
Tm?mu"lﬂmaii"1@1«5"1615811_,}1571 (Sodium dichloroisocyanurate: DICA) 300 Jaansunoans
a A @ A Accel o0 A a A - 4 J Jd o 9
pzgiitlougana 30 Wadniudoans NsAGATN(Citric-acid) ¥lase 10 nlodidua mlvaen
a v o A ~ o A = =
uNAAloadW Y g Nova  Luk ' 1tag Red Ribbon” Boniintanuinunga deansazaiomil
=) U ) { ¢§' 1 U 50’
AT UHaT wastinuINuIgann131He T ILAAA AT IUYEINBNEDY 11AZOAIINITYAUT
YoIAONUNAA load FI8anNIaIi82 NINgAsIvednavnen Lazmsiasudvesluvesnen
a d‘ ] d' 1 =) d' S A A 1
800 tazwIvaANISTEN BaZs1NURINAVADNMIUAIUTITTeN a0 uazs19vesly uaz
A o 2 &) == ]
IMNOATINIAAIv0IRDNaaE 1aTHIE 814
N318IUNANTANEIITEDINAVBINI AT lsan (Salicylic acid: SA) TuNyraeyiia
wu msane luaenunad loaa (Gladiolus grandiflora cv ‘wing’s sensation’) WU NIALIA
) v Y
lo@n vzaomsi@enaninvesnon aan13ia lavedleooulunduasn Nidsaamsgade
%,‘ v a .. . . A = a 4 4
Wninea azaan15iaa lipid peroxidation NY5uat1dsAu uaznanssuveueu lasimes
P9ATAA (Peroxidase: POD) IA8mNW1ZNIA®Ia lsan ANutudY 150 ladnsuneans i
a a A (% a (% d' & 1 Y 9°I v
Yszansnmlunissaeigmsdnusnuvesnonunad lodaninige deasmaliiivinag
! ' Y 9 [
antioxidant enzyme 11AZANUIADITVDUTORUANLINAYY DNNIBLADMIITOUANINUDINAY
A9nN (Hatamzadeh et al, 2012; Mashhadian et al., 2012) HAZIINMIANYIVDL Kazemi and

J a a o J o o
Ameri  (2012) WUN ﬂiﬂﬁlﬂall“]iaﬂ ﬁ']iJ13ﬂﬁﬂfﬂqﬂ1iﬂﬂll%ﬂuﬂ@ﬂﬂ1'ﬁlucﬁu AATUIU



¥ @ a @ J . X I

puaiizeluthednueny aatSuauiasulasad lad (malondialdehyde: MDA)  #uilu
a [ (3’/ ~ A a o a a o =\ 9 ,&’ A a d'
nannuRTuNaesNinaInnIa lvsiunaniseendatu Jnalviiewenanisidouanin
APANADINUMIANYINAVDINTATIA |¥AN 1AZNTANTIAN (malic acid: MA) Niaee1gnsiln

[ = . .. 1 %’ [ d'd a A 4
HINUUBDIADND U (Gerbera jamesonii cv. ‘Dune’) WU Tuihendpuanund 1 Jaaluais

a a a A o a [ U g <
N3A9A lyan uaz 2 Haa luans nsawan ogmsdnuanuuuniganiugy (hnay) uay
A 1% e = I 4 a
musasInsgaiin aalsuauaoulaudad lan aananssuaes ACC oxidase ¥2avN13
@ouanmasudeu e ldnsauan 150 Tadniuaedns s2unu nsawa lwdn 1.5 Nad
4 J 3 14
Tuas uaz 3 losiud 9 lasa (Jamshidi ef al., 2012; Kazemi et al., 2011)
y 1
Shanan (2012) AnwiMsdaoignsdananuasnnraiylasldiniuvnenszive wun
4 “ . . I3 Y

AUIULADT (Lavendula angustifolia Mill) [OL5L31 09 (Pelargonium geranium L. (Hér)) neudae

o { 1 % o [
UAY (Pimpinella anisum L.) (GERVER] (Cuminium/ xyminum L.) Hraliihvinee uazonsIns

?,' A zg A % Yt %’ @ =\ 4
gauuNuuINUuEIITngneagn st ulaa ez unenszivonosiion a1unos

I [ 4

o a o ’o’ o 4 @
eudanyed taz Tz aaduugamisdunaimeliniwifnuenuiemeunuganiugy

b4 ]
o [

" 9/%’ Y J
(UInaU) ey Bazaz and Tehranifar: - (2011) T1iiunonszive' 15 (Thymus  vulgaris)

a a |~

AgTTuvi uazdni1 NAdAY 50 Naansudpans wiuegilnuanuaensa lallise
' = @ X ¥ o 4 a a o 1A 1 o
IFUWRBINY Kazemi ey Ame (2012) G319 1iiunensamelsd 150 TadnSuaoaas sauny
a a a a o a a a o = v a o
iinna 2 Jaa luand ez Nsamda 2.5 4aa lvas hmsoaeigntsinunuaen laguouiia

= A Y Y 9 < Y~ A Aa A
NNPBNUMTAREANNAa A IAL Iz e Hasraeiantin e lunsta
@ o a A 4 = o Y o & =2 @ A
pgmMstinuany aadinatuausauEe lishesaegmadnuanu 1d aviu dailuiuves
= av Y AL = a A ' a a
mMsAnEIteAs Il uN s Anwa 0T s azageeglitislfaliuta1e 9 nsawd ledn uaz
%,‘ LY =} 9 ) Y 9 = , A A 2
iiuvenszive Tumsdaeigms Irnissreasnnasd e “Bodana’ ilomudnoninlu
a ' (A% i < A Y a Y
Manaa uazmsaeeon luvsiusiaaiaa wszmailumadonlumsaadunumsnanld

) 2 ) Yt v A 2
inuasnsfilgniaeandae ldldis e lamuunniu



[ d (Y]
2. ANNYKINY HazInglszaInveIn1sIdy

2.1 nageumzluuy vazanududuvoezgiitionsianig 9 AnuduTuYeINTA
a a %’ Y] a ~ A A 9 1 Y 9
1a lydn waziiureusziieusia Mnzay iledaoigms Ivnureaenndls lifana
=
We Bodna’
Yy 9 a A a ! 9y 9
2.2 naaeurzluu wazanududuveezglitionsianig 4 AnududuveInsa
a a %’ o a A a A %’ @
w13 lwdn wazihduneusziveuwiia Allaegaunidlnierdnuanuguain uazns
= o 3 A v Y =
nlasumlamaimsinunelaenndae ldananne Beana’
a a %’ A 9 a 1 = =1 (%
23 naaeulszdniaimveaiigrgaoignisldausiiaaie 4 iemfeuny

¥ v
HIWINWNITAN

3. YDUUAN AN

a A = QU

= A 2 a A
ANYINAYRUNABBL QNN (P giillsudaina (AL(SO,),) az’gmuﬂu"lumm
a A 4 a a % Y] '
(AI(NO,)) nazozgiliionaan i (AICL) nsaaIalsan uaziiniuvouszved (Apinia
2 J ~
galanga) YUN (Mentha arvensis) N3 (Malalouca altermifolia) DWW (Ocimum  tenuiflorum)
A ¢ 3 ¥ v
wazluoVIwe (Aipinia gaianga) MUUPIAUsEnOY e 18a01gms 1dauluihednuanuse
¥ v = | - L = ~
apnNdle liana1e 1Beana’ (Dendrobium Sonia-Earsakul?) 91niuihundnyulfFouiiou
A A ¥ 1 Ry ¥ ¢ I Y o - 4
dszdnam 1dun sgasdniani eannisaadridefidumiminga nedmudnisuiu

A <3 7 Y v ™~ A S ¥ o a
LWN"’U@\T@@ﬂ@IN !flJf)ﬁl“ﬁu@lﬂ'l’lmiﬂﬂﬂﬂﬂl@ﬂﬂ’]u@@ﬂ ﬂiu’]ﬂ!ﬂqﬁumﬁﬂﬁlUU'lﬁﬂlmﬂu N1YINIA

v ' 9 Y KR v Y v 3 Y ®.
ﬂ1u“ﬁﬁ]ﬂﬂﬂﬂaﬁﬂllll FANDIANYULNIYUBNVDINIUADNAVUYINWNATA (Florbelle )

da (Y
4. Uszlarvinmanazlady
A Aa A 1 a a o a =
4.1 wavezgiiiougdunuaie o nsaea ladn wazihiurenszieueria Fuilu
¢ ? o v ) = A o
pensznonluhndausnugensnndle ldananne “Bedna awnsadaoignmsinuan
j’ a s ] ¥ @
uazaalSunaureyaunioniedluihennuanu’la
A 9y ' Y 9 = a a A
42 gasasaza1edansengms Iauseaenndle ldananne “Budna’ Nz dns-
Y A = 3 Y o 9 A Y a 9 (%
awlndiRganseMeumigIn1eansa asoin lgmaunuieanqununsnand sy

myasoon lldmaraaatlszma’ld



UNN 2

U

a d' 4' %
9Na13 HAZINIHIVYNNYIVD

naaela (Orchid)

anbazia il
& { 4 ¢ o =
Aunsluneuns? (monocotyledonous ‘plant).Nf Orchidaceae anNYM sy an

~ . A v Y X a . A g
0181 a181 (herbaceous perennial) IANWHUANAWNVAINHA1Y NIVUUUAY (terrestrial) vselilu

3

a [

A . A @ Ana a a Y ' A
WY¥999190 (epiphyte) U1euaiTluiisAven (saprophyte) ianau 1a 1aa luaouguusoua

9 g ] a o o AN ~
IDUBY (ﬂiiJQT]fﬂHLL‘Vf\‘IGHW] derath HasWU[ WY, 2551, ﬂgwsm, 2547)

anyazM s yavla
Y Yt a a A A dy = = 1 9 ] 4
ndae litimsmsynulambeuns o aagy fe Tulintsvoeduriugudnalsves
° { <] 1 o 2 Y a
adunTaanioldon ua Tnutdoseninstaitiiaugeve grsodagluoumsanlald
2 An¥AE A LTI HIoLUULARAD (sympodium); MAZLLUUFIUAY 13 000ALAE7

(monopodium) na2e a1t nadin I auuug Ui goauanzeaalinugaing soaln

=

a 9 1 v = ¥ o Yy v 9/?:’/ ds! dﬂl A Y dy (Y]
nanIna1 1 dIulaa s e sgoain sl narehifeiu 1os nioosasiuegnuya
1A dgl 1 [ 1 1 =y dﬁf ~ A 9
g0 IMNINAYY 5282 52% I NIBANNBEDA 1KY TINDTOARNINATLUNYa 18800 1iTD IAUAL
H ) H
WIDUUAU VNI INIZINARWIE Tauveseaalniliniiu nale ldninsnsguuugiui
1&un anasewi Ui (Paphiopedilum) 80aNY (Dendrobium) ANALANADT (Cattleya) AN
79100 a0nA (Bulbophyllum) 1z aNaddUTIAGN (Oncidium) AIUNMITVIYUVUFIUAY) 809
! a = 1 o o A a kY & = 1 1 a d’! A a
uaazepnIzasyiinugeeda hisina enig 1dszeznilsoniinie Inumavyunus o
9 S 1 a 9 a o 9 1 3’/ 9 a A [
TauAu tazliyonamnaaINMUNLINUEIAUNINY AVe1ded tazMINAIINNAENY
o q Y ¥ v X 2 4 3 A y Yy  dyy v Yt a 2
lndre ldormaesruiigentnse nieonartesIaeasn 14 nase limdinsniguuogiume,
1&un anauuasile (drachnis) aNaNOUAS (Renanthera) dnaial (Vanilla) anaviwau
a <
WUBE (Phalaenopsis) AN (Ascocentrum) af‘]amuﬁ% (Vanda) ez @nanniay (derides)

(auAna, 2540)



Y 9
s1nnaels

2 9

Y Yt 1A Y X A~ o Y o
ﬂa')f]ul,nn‘ig'ﬂui']ﬂll"llu\‘]lllllli']ﬂllﬂj Nlu'ﬂ!ﬂﬂﬁm?ﬂaﬂ‘ﬂmgﬂa']EW\I@\ju'lﬂjJﬁjuﬂﬂ%']ﬂ

q

ISR o

Uares i sndusinivgamswsgay Tavzqu lldalaesinhlnaeeimaen imiha
9 4 i1 Y '
30 UMIgATIANUFY iFoniloroaIuiia velamen (FUFANA, 2540)

sinveendae lansauen'ld 4 Usznn 1dun

] 9
v

a . <]
1. 5@ (terrestrial) 32VUIINUMIUANUVUI SIDNVIAEANGATUIZVUIINNT 4

Y L}

a o ¥ A 19 va a3 ) 9 ] X a
Uszian simanniiervihiedldaauuazsinliun ndrelddszmniivuegauiuau
' Y 9 3’1 . Lo . Y .
15U ﬂa’JEJlljJﬁ’f]auﬁﬂﬂ (Pseteilis) ANAAUNINT (Habenaria) Was@NaNIING (Brachycorythis)
= zi’ { 'd L ] = v 9 9
wunluusnanuinlanweimsauagagmasany 1wy garuiiduanyn Winde e

1 1 Y aya 1 d' 1 9 ]
uanudeunalusougyiur I wagesnasnyatdargnaduibormiuiusreggdulyluse

b4
% g o

Tnsunda ideovinnlianuuzeini naglio i vay sudseyldau ldaunsanuuds
Tugangiou’la
. Pl ]
2. 5100 9AY (lithophytic) 5 InRANBMEeN1 Tnajneny Tuusinseusin uazuan

' Y \ < ATV v v S | '
!HJ“LNLLNﬂ'i%mEJ’E]EJN‘I’iinLLuuﬁHJTiﬂLﬂ“]Jﬁ%ﬁuu"l‘lﬂﬂwaﬂ’lﬁ ﬂmﬂ”],uﬂizmwuwmu@qmu

~ v

¥ONUUNUDUNTHIN U

Y @ 1

Yospwisaulalsa Iaun naaelianasouiiu’s anadulnls

Q

a &
NADNAN (Spathoglottis) uazﬁqammw%’n (Phaius)

= . 4 < S=ld Ia a 1

3. 31NN IMA.(semi-epiphyte) WRTSUNTIANUFUBAHIVOIT1NHUT AIUBNNAYY
12 A o 9 ?:‘ o I~ % o Y so‘ k)

LliJﬂJ“Uuﬁ']ﬂ Hansasaadioleal  FanaHi velamen « ¥R ﬂWiﬁLﬂUlmZﬂﬂuWI’lﬂMTﬂ

o %’ Y IJa 9 v A 1 (Y '
ﬁ"]iJ'liflu’lu’lLl‘IJGlslfﬂWNL"HaﬁW'J]lﬂ@]ﬁﬂﬂﬂT]NEﬂ'JSU'E'NiTﬂ 3JﬂNﬁWﬂLlﬂluﬂiﬁiUuﬁﬂWUﬂgﬂu@El'l\‘]
' = < ! A Yt A o
NUWLHY IINNVUIALANNITITIND TN Llagﬂgllﬂiﬂqﬂﬁ'lll‘i@ﬂllﬂﬂmﬂﬂlﬂﬁ@ﬂquﬂ@QGWﬁﬂﬂg

Y 19 ) a A o )
Ulﬂl,l,ﬂ ﬂﬁﬂﬂllnﬂflﬁTiﬁWEl ANAUANAYT TANADOUBIAYY 1Wuau

,
Y A 3

] s a o

4. 57091 (epiphytic) 3InTvIATHY LIS MY IradNAIT NI AgA

g 2 o q¥ ' Y Yy v A o v Yt ot
paznui hldamsonumuaeanuuiudelda sindntudalalueinis ndae ldad
] ] ~ a A A a J
szuusnems liveveg luanmidlonuazunwiull daresinaa ITidervesnasIsilad
° YA v Y 1 Y Y = ' A 9 Ya <
awsoihmihiadens ldmudednulu mszaziudsuivaunaaniousindu ldaun
] I o £

9 11dun ndeldfanauiudr anade Riynchostviis) anannary waganadn (Fudna,

2540; SNWUN, 2549)



o ¥
a1y
o ¥ Y

¥ = 1 Ad 9 a ' A g a To Y a
ﬂ'lﬂusllf]\iﬂaﬂflllll HUIYDI ﬁ’Ju“VI!‘]JH"U'E] ‘Uinmmumuamauazmagﬂum%nm 1

Y A

3 o A A SN Y Y & ' A A °
mﬂi]mmmﬂu‘ﬂuf]@f]u ﬂﬁﬂ@uﬂi@%@ﬂﬂﬂﬂ"lﬂ mﬂ!ﬂuﬁjuﬂuiﬂ ﬂ’]‘UGhJ NIDNIUUBDIATAUN

lutidavvesluwsigeenun’la amfiegszrinedeiona ddes (nud 1)

o ¥ Yy Y 19y A o Y Y o Y A 2 o 9 YA o Y
amummmw“lmu,m“lﬂ 2 ﬂi$!ﬂ“l/] AD ATAULN LASAIAUINYY BIATNULN ADATAU

=Dl.

ay D, A o oo 9 A g 4 9 A A g oA X a3

N0 Udoq milounudduvesiizlu@eudsinali drumilederziin Feensoniapiu
Y

vielmi uazsenenld dridulszinniiaznsydulaeenlinieea laun ndaelidiana

o ¥ A

Y Y = 1 A o Y =
LLIUAT ﬁf]‘ﬁ!,mﬁ\‘]ﬂ’f) Llﬁzﬁﬂaiﬂﬁlﬂ1u1i AU UINYY nIgaIgnnNay (pseudobulb) y
o 0 ¥ o Y A oy & 3 A )
ﬂﬂHﬂ!%IﬂQW@Q HAagoIVUT MUUINNYI[ AU NUAEHUUULASDINT GH‘VI@Q@H?JGU@TJH gl

o v = v A Y 16 Y A 9a v ) X a
ﬂl@ﬂa1gﬂﬂﬁ’38ﬁ11ﬂimmﬂLﬂuWu@Wﬁﬂ%ﬂﬂ@ﬂqﬂ LL@@W@‘L!V]LW]%?QGUE]Qﬂa’JEJUllITJiZLﬂ‘ﬂLl o

Y . = a a A [ Y A 9 9y A
1¥131 (thizome) Gmmmﬂuumuau"lﬂmmmﬂlmm‘smﬂgﬂ ANHUSUDIUYNTIUU uazﬂaam

v YA o Y o Ayy i P} )] - a o
ﬂa')ﬂvliJVliJﬁ'lﬁuaﬂngu Ulﬂllﬂ ﬂa')f]llllﬁf]‘aﬁ:nﬂ ﬁﬂﬁllﬂﬂﬁﬂ1 af}alﬂWLﬂuﬂiﬂJ

(Epidrendrun) 102 8N000UKIagY (50510, 2549; Ugaa ,2547)

%4 4
lundaelsi
v Y A U A X Al < Ay ~
lundreldmveunylunmasudein Ay luvinuauanuenvesly lueed
Y
anBUZLANA NN UMAASTA AT 1Ie TIU-MiEedaT tazanuru 1wy Tunuu
[} 1 ] =gy ~ g}z = Y] ~ Y v W =
lunay vazluses Tagaulvaazuan yagibY UNITONTAVNU HAZEeIFOUNUNY TV
Tugnniiddetouras s uinsia lulld duatemieaissi i naelfluanaaulnls
a I 3 1
naoaaa 1 luiluiu ndaeldva 1y (Chiloschista usneoides LDL) Tlu@nun vualng)
[~ < Y 3| Y [ Al ol o A o
ANAAVNHYAENT 08 1AL (NTUINNUIEEIE dait oz iugne, 2552; Snwun, 2549)
| 4 Y
yonannaeldl
1 9 I o [ Y 49! [ a 9 Y o 1 d' [
FOABNVDINA0 T NHUZLANANNUTUN DN tazytiaueIndle 1l duisiye
=\ A ' ~ Y o 9 Y Y 9 o )

ABNUNIBBNA 2 LU AD FOABNNEBNTIAIAUDINWI 112 ToVeIa1gNNdIeIINTON 1 1Az
[ ~ Y Y a Ay 1 Y ' o Y 2 a o o v
sonenaoniilatveea nddreliurarialiniuge (MuresiuanTaunu FaFanudidu
A o ) = A A g A H & A
Wsodgnnaleeen llfsaenusnvieneniiogInd Inuvega) duuin 15U 100918 U19FA

)
] ] ] a oA % <
RN R IE AT anareg wywmauuum‘ﬁ (Phalaenanthe) VWNFUANTDADNAILUL (erect)

9
vurHalivensnanyuy IAIIo 0811189 15U 1009 10815A (Rhynchostylis retusa (L.) Blume)



Y 9 a A a 2 ' 1
ﬂa’JEJ]lﬁJiJNGIfumJ"If’EJﬂ’OﬂEJTJ uazmmumﬂﬂ@aﬂ"lﬂﬂﬂ MU ANALTHUUITDIN (Renanthera)

Yy R g ' Yy 9 Y ' v 1] A A
ﬂTLl"]NL'iJ‘L!L!ﬂLlﬂﬁNlei’JQﬂff’)ﬂi’)ﬂﬁ]%ﬂi%ﬂﬂﬂﬂ’lﬂﬂlﬂllﬁxﬂaﬂﬂ ‘Hﬂﬂ@ﬂﬂ]@ﬂﬂﬁ?ﬂulNUN%HQNG]"I

D-

9 Y A g ' Aa Y v 9y <3 Yy
G]N’ragmmasummmnnJmmmfammsau@muazmtyaaﬂmgﬂmuﬂaa&“lmaﬂ 9 ]’lﬂ LBU

a I Y ] a o d v JA [
ﬁ’f}ﬁﬂ%kﬁuuﬂi’\l"]jﬁ wuau (ﬂsuqmmgmwm dadth UAZWUZNY, 2552; 9N¥UN, 2549)

b4 Y
aannaaeldl
I J o o
aonnaie I uaenauysalind (perfect flower) ABINATAIR (stamen) tAZINATANTIY
.. T = [ A o 1A d’l = a A 9 v o =
(pistil) ogluaan@ednu TuvaNnendiquognauiae (sepal) 125 09Fansodounuiu nay
9y yn 2 = ' IS ) g A a A S = <3| a A
aonndae liftinanue 6 nau wseeniili 294 FuuenAendu@es § 3 nau ueniunauaea

Y Y
VU (dorsal sepal) 1 NAY LAZNAVIABAAINAI (lateral sepal) 2 NV Fulufonavuaen (petal) 3

Y 1

= Y 2 Y =~ 19 = da/ ~
3 nNay szneuane NAUAD NN (lateral petal) 2 PAUDYUNUU NAVUISHUYUIN gﬂ‘ﬂi\i

Fdumllouny uazdn 1 /naveddivain Udnpuguandietisany isona nauihn wie

v
IS 1

k2 ] v
uru1n (ip %30 labellum) msnasaeiyas, luaamlaunavininnudiederimin
a Sol 4 1 {1 [-y—-4 [ [ Q'{ Y]
HAAUIN LN AU AN IR TUWES (1gwa 2547; Fnwun, 2549; audna, 2540; 5%l
2550)
9 3 @ pu )] 9 A a
idunds (column) s nymedwummz lunara il egusnunalsaoninaainns
[ Y 9 Y = A = =
FINAUYRINUNATNAR (filament) LA MUIATTINAINEY (style) gU00NN19IN TAUNAUADAI
[ I ] 3 o ] [
anvaziluuismoegavond indsiludiuisag (anther) daasuaznomesnay tand 1y lu
a3 = 2 d ' ' 2 ~ .
duners Hiniienmilo (stigma fluid) sga1sluaatunvseaingdTmeilo (stigma) 92192900
< o { g’/ = v ) o
1N (rostellum) ¥ IAN AaswaE tazinasmatetloaii hilinaunieludufedn
[ T Ly o EALl
81159 (anther) 0EIUULYDUE ey 1N 1 0U-n13U 19AT0Y Apostasiodeae 1A
v Y
Cypripedioideac NUDVITY 2 OU DLITYUAAZANANNGUITYAIA 2-8 NGV LANANALDEON 11
o = a 1 2 J [ Y k) KX a o ' ~ =
outsalirhla nquIsey (anthercap, operculum) i udrundenusaaanunquisy Nilatedn
Y Y ' @ 1 A g v ~ 9 Y ' e g
auvesmunguisynuruuuvIetlugy Gon uilumunquise (viscidium)
o v "o v = . . < a2 Y Aa o
59'l49 (ovary) 9gININAIUVDINAUADN (inferior ovary) 1HuvFUMUABNATANY

Y A

= 1 a o Jd 4
Taunavuaon (NTNYNVIULNITIA dad1h HASWUTNY, 2552)



10

i naziidandaals
Y
Annde'li¥ (pod, capsule) Hvwa 3Us19a19 9 du erguesdnndaelinuandu
< ' ' o £ K% a v 9 A 9 o
wnsznadnunzuAna NN UINegNUTIAYeINde 1l anndunadon uazanuaNysaives
J a Y 9 a ' = = 1 A
pensznonlumsnig ndaeldurssiiadnernunnelunaniisudowdy q uausine1n
< 1 4 " 2 H I o
T#a1tuilfeezun Wodnumdunozuanauuudeny 3 uud TWaas1uIuNIn (10,000-
3 [ I = < S A U 9 o
100,000 Waa) anyazilumazBoatazyAENNIN waakeeensinaladienugn
[ 4 I a 1 1 ¥ T A
§n1 meluiidonuiTo (embryo) ua hifiomsazaw lu@es linsg vaziinldenuie q fu
< ' v v 4 Ja 1oy 2 g ' v v
waaeyg Anvesndre liluuugiuaeninaasgiuniuly dnasilaedyu uadnvesnde i
' o 9 < 1 a =) J dyd a
nuugIUsNInIzosasuilud uuIn Tuss st amaa NN LT Tonaeniaay
I [l < 1 a a A A
Audulmildios mwaanweniagisyauiald dowlar lan lunddanmedeummuizau
o J a2 < 2 3
uaziismanluae l5a (mycorrhiza) Tantiazdidulemsgntalluwas Miswazwaanse
9 1 Y Y 19 Y] < o ] a o Jdi v JdA
AuopuueInale liazegfien iU wodo i/ (Nsugneuuena dadth uazwug iy,

2552; SNFUN, 2549; UgAara 2547)



11

Howers

rachis
Sfruit

VA7

g .

H pedice!

S aned avary

4

5] foral

_?.‘ ) bracis

E
b=
o
=
o inflorescence
= bracts
]

/—A_—'_‘\

leaf blade

feaf shearh

Veal articulation

e
yasciicdobulb

interngde
et bith seales

shoot af new; ¥
Zenermion

roory rhizome

AN InT9a 31 9ve9nar81sl (Averyanov,2011)

v v
nadelfananng

=1

I { = 4 %
naeldananate (Dendrobium) Wuananlngfigaluledndlelsf Tszvusinna
Y a a < ! A = ' ' 1A
oA anyuzmsesyauTadlunuugiuii vieuuuuanne Insuanniie 2-3 Wioaoll
NN 1 1 o a 1 o o Aa a 3 {
Unainia 1 vieaed) Minamwadeumuzave1nnala 2 nae/d arlimsns gy Taaud
A A o ' A o Y Ao o ' <3|
3-6 1ApU LiipgAd19zpEnNAN 1-3 T0 3naINlated) wazateNtdaau dnvazsoaniu

A [] A 9 (=} 9 ~
1111 racemose A9 Glf’f)ﬂﬂﬂ‘ﬂﬁ\iﬂ"luEJTJTW;IlliJ‘Nﬂ"IiLW]ﬂ!!,‘llu\i (ae%a, 2531) ADNDINIINUDN

i
= ]

' ° Y A ] Y ' Y o v ~ '
’e‘)gﬂmﬂmgﬂﬂmamemmw g ﬂa\‘]lﬂ‘VINﬁ’)lﬂﬂﬂﬂlﬂ\ia'@ﬂﬂﬁﬂﬂ ﬂﬂﬂﬂiﬂu‘ﬁﬂﬂ@ﬂ%%

\ ld%l 1 v d‘ ! 1 o g o o
VIUNDU uazmu'lamu"lﬂmqﬂawaaﬂmawe"lﬂamaﬂmaummmamu aInIvuaon



12

LY A

9 A o = a ' A A '
ﬂaﬁﬂllﬂy[luigﬂzcﬂﬂ'l N mu’]@'lﬂﬂﬂfﬂgNﬂ1§ﬂﬂﬂ§@1u%3@ﬂ'ﬂﬂ§]uﬂ3ﬂﬂ Lll'ﬂﬂf]ﬂll']uﬁ’c]uﬂ'lﬂ

A 9 P!

gl lunsegiends asudrauuud

U

"9y 1 =1 Ll %

Y
920¢AIUA (58071 resupination NGUITY VAN UL AR 10

X
W

[=7)

4 fAou lutin (disc) 5914 (ovary) ogldgIusesnen (epigeous flower) (32 #, 2516; 5,
2550)
[} [ Y 9 =) . < 1
dwsundaeldananae Tuile (Dendrobium Sonia) 1WMNWANITZ1IN Dendrobium
Caesar x Dendrobium Tomie Drake H39i38171 LD (Bangkok Orchids Mericlone; BOM) 1IN
Yandlumsmlulszmalnelugaed) wa. 2547-99915u ud2iuniuan I8iuga 3 weide
Tasidle 1003 16 (Dendrobium Sonia “167) TasiHe 1003 17 (Dendrobium Sonia “17°) uag iy

4

4 1 1 o y 1 o o
1B3 28 (Dendrobium Sonia 28°) Tunadeindalgniaeande I liiuamaerhIdnareiug
A ds! = -4 9y . \ R = . .
INUVUDNHANYNUT Taun Taiea (Dendrobium Sonia ‘Red Joe’) 1080NQ (Dendrobium Sonia

3 1 a
‘Earsakul’) (@9 T U (Dendrobium Sonia- ‘Daeng Vasana’) Ay (NIUFUTTUNIILNHAT,

2548; 5%, 2550)

- - - 5 "_i '
WIENALLA wERsnauLAY R Yt T wnewafunan

A o s Y L) a
NINN 2 armmzvxlaﬁmaﬂﬂmﬂ"ln (ﬂ‘ill’JGIﬂﬂﬁ!ﬂ‘H@'i, 2548)

% v S
ndaeldiananne wduane’
o J
ndae'lifananae 1Beana’ (Dendrobium Sonia ‘Earakul’) NA18WUFH1910 Sonia ‘Jo

o Y Ao 3 o Y a 9 T J
Daeng’ 91914 U ﬂungﬂumaﬂﬂamgﬁ 81705210 45.30 1FUALNAT FUNIUAUINAN

L

Uszuna 156 wudmas 1o SusfSendseuia 1450  wudmas n319dszuim 6.02

U

a A A 4 = 4 A 9 Aa
LEUALUAT AN ulil'l]ﬂﬁu Wﬂiuﬂﬂﬂﬂ\iﬂﬂiuﬂau (MmMNN 2) ﬂ'J’]\T]Jigll']ﬂl 5.68 IHUAUANT 817

9
Uszana 7.09 UANAT ANNINITOUTZUIBL 53.05 IFUALNAT TUIUADNLUFDADN 10-13



13

ADN NMFITEIRIVOIADNUUTOADN 2 1107 (NTNT 3A) TIWIUTPABNADAIGNNAIY 3-5 FOADN
ARunduaondun Fszuenduaeniiag (MW 3B) Lﬂuwuﬁwﬂamaﬂww Auasaau g
n39v0e8 nuasanwemalideslssauaynuiesnsnguile nazsae (nIudaedy

NITINYAT, 2548)

] ; kS s oSF ) ES 7 o e )
NN 3 Glf@ﬂ’l’)ﬂﬂﬁ'lﬂllllﬁf}f’lﬁ'n&l Lﬂﬂﬁﬂﬁ (A) !Lagﬂﬂﬂﬂﬁﬂﬂquﬁﬂaﬁj']ﬂ Lﬂﬂﬁ'ﬂﬁ (B)
v a Ay a y "y a 2 9 9 a
ﬂizﬂ’aum&ﬂaummmu‘uu (2) NAVABNAIUUIN (b)) NAVLAYIATUUN (¢) ﬂﬁ‘]J‘iJ']ﬂ

(d) a2 nar(e)

= o s v o
ﬂ1§!‘ljf;1£lu!!1]ﬁ\‘i‘ﬁﬁlQﬂ1i!ﬂﬂ!ﬂﬂ)ﬂlﬂﬂ\luﬂﬂﬂﬂﬂ

A @ < = 9 o g A A = a A o
ﬂ]ilﬁﬂﬂﬂﬂ!ﬂ”I‘V‘I‘Viﬁx‘lﬂ15lﬂ‘]JLﬂfJ’J$UE]Qllll@ﬂﬂ@ﬂVI\i‘VINﬁii’J‘VIEJHLﬁ%“]f’JLﬂiJ SR

v T Y v @ a 90,
Lﬁﬂ?!ﬁ@\ilﬂﬂlﬂﬂﬂ\?ﬁ‘ﬂ‘ﬂEIﬂWElsl,u uaziladeneuen 1yu WUDINITN VU ﬂTi’G:fouL%EJMW N3
1 a ' o &’ v W
AOUAUDIAOENTAY 0 Msazdy luyenon ﬂ"lilslal}"m']ﬁTﬂﬂlﬂﬂjiﬂllﬁgllﬂﬁﬂ ANUTUTUNND

O

[ I a . J v
V5301MA L wazuse1tiuaae dudu @3 wi uazisua, 2549; Reid, 1991) Fauaazdavol]

2 2
@Vl'ﬁwa LUae ﬂ'ﬁ]iﬁlﬂﬂﬂ’]ilﬂaﬂuuﬂaqﬂUﬂmﬂ’lWﬂ@ﬂthlWlﬂﬂT\?ﬂuul‘]Jelluﬂ U BUA WU

(% [

v A A a 49! 9 o = dy
(%5‘1;!6]1 HASYIYNT, 2551) mm&maﬂmmmimaumwmﬂﬂmuﬂu”lu AADNUAIU



14

(3

. . I AR AA o w o ~
1. ﬂﬁ‘l’i]fﬂ% (respiration) Lﬂulmmﬂﬂacﬁu‘ﬂu1J°VITJTﬂﬁ’WﬂﬂJIﬂﬁllﬂWWﬁﬁ\imﬂ‘ﬂﬂﬂﬁﬂ

u

9 1 A %’ ~ 1A = Y a o

AIMNAULLY ’1]$L‘]JaEJ‘L!‘L!W]1aGgiﬂﬁE‘T‘VIﬁ$E‘Tlli’]Q‘Uﬁlﬂmﬂa‘]Jﬂ’E)ﬂiJﬂGIf(luLﬂﬂﬂig‘U’Juﬂ”li‘l"ﬂﬂ(li] m
' g 4 2 1 % a

Glﬁ’mmiﬁmmaﬂq a@ﬁ’@am MNUULFAAVSLINUANTY LASABDNIST N (mgﬂqm, 2554) HagiKa

A'laanmsmelavenainlandsnuineziilllFlunmsifananssuaia q dadinsdaniase

2 3

v ¥ v Y =R ] ] v Y a o < 2
ﬂmmaua@mnmmmumammmmu%”hJﬂiggluclmaﬂ”lmm@mﬁmmmmwu NIU

LY 1 [ 9 1 a Y 4 [ d‘ 1 9 ]
amﬁmsmﬂ%ﬁ]zgmﬂmaﬂu"lﬂua’umwuﬂ NUT DIgVBIABN wazavoou € TIUNIY LFU

@

1 i\ { ] a
UINTTY mummﬁ%ﬁmmﬁm ﬁ?ﬁ@ﬁﬁum@ﬂﬂ’]iﬁ’]ﬂiﬁ] UNHN VITYINA ﬂ'J'liJL%fJﬁ']fJ“VI'N

) A o A 2 o o 2 A 3w @
NEYNIN L‘]Jumu Iﬂﬂﬂ’t’]ﬁﬂﬂﬁlﬁi’)i\lﬁﬂ"l‘w LLﬁ$®1Qﬂ1iLﬂ‘Uiﬂ‘HTVia\‘]ﬂﬁLﬂ‘]JLﬂEJ’JHJu’dﬂﬁ’Juﬂﬂ

JLr e

o A YA~ A o 1 Y A A
@@Iﬁ1ﬂ'l§ﬂ'lflslfl] GRERE) ﬂﬁ]ﬂuliJ‘VliJﬂ']fJu'ﬂEluuﬂ%llf]ﬁi'lﬂ'ﬁ‘l’f'lfJGlEl]thﬂ'Nﬂ@ﬂubJVliJ@'lﬁ'!iﬂﬂ $V3}

o o YA 3 o y = a Y = .
’t’)ﬁi”lﬂﬁ‘ﬁ?EJGLTIEJQ%ZTHGL‘IMJEHQﬂWﬁLﬂlliﬂlﬂﬁu (gﬂﬂ 4) (33N HAaEDIYN, 2549; Silva, 2003;

Wu, 2010)

Climacteric Non-climacteric

@as production rate

[ ~ N JLW_/

Cell Cell Ripening  Senescence
division enlargement

. Growth % >
I »

T v
NN 4 on71m3H18 19 (respiration) HAYNITHAALDNT AU (ethylene production) VINYNA climacteric

v H Ea »
1182 non-climacteric AIUATLILNIFAGULIAIIUNTLNATOUANIN (Silva, 2003)
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= :’ =) %’ A a g . . X a da! 1
2. nIgeytas (water loss) N1ILFTIUINLNAIINNITANYUN (transplratlon) FANAVUDY
ARRANA INT1EAReTTINeANYouNnAINNTzUIUMs e lar U stlanie wu 1in
[ = Sol 1 a ~ %p’ @ ]
Ty udra viauwa aawalidsuasiiluaenanas neliinamsiennt iivinaavere
= %7/ 4 a % 1
aonanad (339UN 1azSIya, 2549; Wu, 2010) HazmsgideriNnnINN1TgaALY0INe
o A A a Y o o A y . Y EZ8 A (%
dudesiuinalaudiuaen davaenmsduasaitildaen lines o i@ouanin nsgadu
9 Y
vouedudsunaIu IdnInnatea g il 1) manauiaunai 1desueeds wu guesu
(suberlin) 8ntU (lignin) UNUTY (tannin) UAZAY (gum) AnAZNOULAIRAAN laay (xylem)
a %,‘ o 2 { [l I 14 a ]
2) msmnasosd i ldemsusedsfiogluTnady (phloem) (1510 laiasa tnaAw Tugiu
H 1 =) % 1 o g o
waz T1s@w) nasunlawdineldinansaaaulunedudenin (Ise, 2546) 3) Wesenst 1
v ¥ 1o A o valinA 912 Iy ) o
T lunedudeunmziu bineitiovaanlivegai ldieeas Tasvlesoimaszidinssoodn
' Y
vinalauhuaen 4) 9auiEonanss e la tagmiusiuiwdigaduneduaes 119nsa
a A < = 1 4 4 A A
prWand 1T NIANMTuNERON AT IS @ONANNEIAIN Hay 5) tou ladulewiiangn
g @ a ] = 4 o
A319YUINVNIALNANTITRIAAUT DUNUADN (¥ cellulase 921U ae1AYTENOUVDINITY
< I 1A A o = 4 Y] 1 o A Y
waditluas lvinlesdlsznovusanadnnagmis ulalasa uazgadunodudosreaniu
v & = v ~ ¥ q v Ay o A A
AN ALY JeaoIndUAN TR IR I AL el InurI 0 vz aRNISAONTAIN
Y 1 A 9 v
woaaen 11 3 e8n01gmy IeeT (@isngm, 2554)
aa 3 J A a 9 ' A Y
3. 1o aw. (ethylene) (111807 INURTIATANAAIAVINNNEAIUVDINY  NIZAU
1 Y Aa 1 <3 1 9 a J A a
NSTUIUNITATIY IINABINN52A1T 2 WY TS aaremvesnae lsiad nisiasundasusnm
' o o s A 4
abscission zone M1311aA3IvBIARNIAZ 11 Esoas 1Ml hldeadnansi@onaain
o [ 9 ! o Y = 9 Y 9 A aA 1 a Y =~
dmiuaen I wun g linaneendrwdidiuludfioant 35a119 vgaiae 3 Lagds
UM, 2549; Silva, 2003) Tasilnataanisiiauaaima A saananinuaadonsgsni v
a a an 9 L 2 a ax 9 ' 9 7Y a a an
NAMITHAANTAU DI INLEAA IAITUHAANTAULAIVTdINa liIFaav1uAsIRaneN5a Y
< .. i 5 ..
a1 11d2e Taeisuarnun'ls Todiu (methionine) 9zgniilaswily S-adenosyl methionine
. . < v aan o { I
(SAM) Ta# S-adenosyl methionine transferase 11141391581 911U SAM gnilasuiu 1-
J < o 1 aan
aminocyclopropane-1-carboxylic acid (ACC) Htou 1413 ACC synthase iiludnssl§nsen ganie

a

Acc aggnulaswiueniau Tag ACC oxidase 1iudnslfnsen (Ui 5) 3951 (2549)

q
(%

) o Y 9 S =~ 9 a A~ £ 4
fﬁﬂ‘i‘Uﬂ@ﬂﬂﬁ’JUlliJuu%mJ G]‘i1ﬂ15ﬁi1ﬂ!®ﬂﬁ§uﬁjﬂﬂ1ﬂ1u5%ﬂ%‘ﬂﬂﬂﬂﬂll %1ﬂuuaﬂﬁﬂlﬁ’6ﬂﬂﬂ
F)

= A 9

A 9y ' @
LTUUTU Llagfllg’(,:‘f\‘le]]u@ﬂﬂiﬂlﬂﬂﬂ@ﬂUWuua'J!‘U'l’gigﬂg“]ﬁ'lﬂ'lw (mjgﬂqm, 2554)
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Spd/Spm Inhibited by: DFMO DFMA
Polyamines g OD‘C/()miﬂ’im
'; Putrescine ‘,/Argmlm
g ADC
®
dSAM
Lignification/betaine
g — » Celldamage
i3] ! l
i
L-Methionine — S4MS —l"v Ethylene
ACCS ACCO
SAI:S///\
Indgch by_ Inhibited by Induced by Inhibited by
Fruit ripening AVG 4 Ripening Anaerobiosis
I:&A; ELh_ylf:m: AOA Wounding Uncouplers
Ca-cytokinin Rhizobitoxine Cobalt/S
Physical wounding Temp. 35°C
Chilling injury, drought stress, Free ROS scavengers

anaeroblosts, looding
mwﬁ 5 ATEUIUMIFUATIZH AN EY ACCO, l-aminocyclopropane-1-carboxylic acid oxidase; ACCS, 1-
aminocyclopropane-1-carboxylic- acid | = synthase; -~ ADC, arginine  decarboxylase; AOA,
aminooxyacetic acid; AVG, aminoethoxyvinylglycine; DFMA, DL-difluoromethyl arginine;
DFMO, DL-difluoromethyl ornithine; ODC, ornithine decarboxylase; SA4, salicylic acid; SAM, S-
adenosyl-L-methionine; SAMDC, SAM. decarboxylase; SAMS, SAM synthase; Spd, spermidine;

Spm, spermine. (Silva, 2003)

msazaeminlsansudnieny (Holding solution)
= Y o o o 9 Eo} ~ Q( 1 a A LR

drsazaten Wwavsulnimauilsneuaethaig Lasasnligniegaunid ¥9e19

[l ' Y
@uasou o anad 14 9ninsa 1nde lavie asdugInsasaarmsiauYeuenIau

a a =\ 3 Y A a alAa [ Y A
A1snuauMIT Ay Invedidludy werdsudsg@nsmwvesasazatednuanu Iiimy
da! A Yy 9 a Y4 Y o =3

wnTunseInlanumnzaunuria wusveslddaaen (a1ova, 2539; T3y Lazoigns,
2551)

:’ I 1 { I @

wma Wuuvasemsnazgnac ld 15 lunszurumsmielaldiflunasaiu (ATP)
o o AR & YA o ) Y = A Y
AT umuUeaTuaN 9 Fenen lindasenandunalrnsemisazaniegneluniuaenin

D) v 3 ¥ v = g A Y v ¥ A a yaAa ¥

1% mslaihaiaasluihdfasesudadlumsmueris 1dunaen kil deanieuls s 1iiaia

zﬂ' 901 g}/ 4' d' J o Y tﬂ' Y ]
glase osnnmitaag lasauuaiusandounlunednaes1aa lnsndouamiunia

I~} A A %’ [ %} a3 v [

Tawullazanegnusnuaen luihdausnuihmauenamiunvasermsidnuaen i

o 1 [ %1 k4 o '
uddaresnuanmauqavestitluaenuaziiuaen daeigmsinuani wu nase ldana
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WOAA31 (Mokara sp.) ADANIT (Anthurium andraeanum) A5G (Dianthus caryophyllus
4 I Y a

L) Q¥aU (Rosa hybrida) wazilnwIaIIsn (Strelitzia reginae) wuau (UI¥FI1 LUagAME, 2553;

B uazﬁ’ﬁvﬁ?m; 2553; Pun et al., 2005; Monteiro et al., 2002 1tas Finger et al., 1999) Tagiin

J a o g
17 luInaewes e wazwuusuneluwadvesaen ldasaniman Idu sildduaengaii

[

s)dé' ] 9 ) A A ] 9o’ J < =
laavu iy ndre ldueamsunaes iWetlnuslumsazareiaaglasa 4 1edigud Jons
%’ A 49! %1 @ = = Y A 49! a
maga NN hinaalmanlasunlaaios uazaenguinumuNIY (5531 1oy
ame, 2553) iwalilinlutlailesdunisszmevesiieaninlunieaon Inisaeiiiles
{ [ 4 o Y
FAONIHIIVDIADN (A10FA, 2539; NTIVTANU, 2544; DITNOAT, 2554) AAAMNITEHI0OU
4 a 2 3 . A =1
o Inensau uazumsgai il dasnguuiuiuuIniy (90199, 2549; Van Doorn
. 2 dy a %,’ ~ ] =1 go) ~Aq 9 o 2’; 1 Y
and Woltering, 2008) NaHmaudsatnesoe1aded luiinlsdnuanuuiensedana I

A ~ ' . ' A ~ Y 9 A
ﬂ’f)ﬂ]’liJiJﬂiﬂTﬂ,Wﬂ? LL@ZQZN (droplng) LU AT ON L'Uﬂ]u‘ﬂll”l?’f LOUIN ngﬂﬁl‘lﬂ]lu IHBDIDIN

A A H Al o E 1 ~ ¥ < Aa A d @
‘1]%11”|iu‘gmmi8114111%szumuﬁm}u’ﬂﬂNS’mm !Wﬁ’]gu'WnaLﬂu@Wﬂ’]ﬁm@QﬂqauﬂﬁﬂLWUﬂu

9
v

o a { £ v 3’, a a 4 g
(a10%a, 2539) a1l VAo INEALT AL Mg N5 IS SUEIMI T yvesgaunsoaslui

dnauanuaonliide

= =

Q 1 c" 1 % A o
a133N9auN3 micm aunsonlaluaisazatofnneny daaauiialunsandIulIu

q

a A =

¥ ' o % 2 @ %} o
Uszynsvosaaunsd luua AaAN1YAAUVONNDAVAYIUT INNDATINTTAAU V]T‘lﬁlﬂ"li

a

A Y a zg ~ 1 dy = [V (Y] 1 [} 1
Lﬁﬂﬂﬁﬂ?Wﬂl@\iﬂ@ﬂqNLﬂﬂﬂlu RN ’e?ﬂilﬂNGLUﬂQNu%SNﬂmﬂNUG]LﬂWTZ@l’JLL@]ﬂ@]Nﬂu]lﬂ 1YY

=

a a v I v v W
laason®nd Tuan (8-Hydroxyquinoline; HQ) natauaian31duatan (chelate) 3uaInU Tane

a

=

' < o 19 Y 2 < A 2 A D, A
wu ian looguazneduaslossy wiliidanudunsammwnvy denldluzilinge
Faie (8-hydroxyquinoline sulfate; HQS) W3 oLnaeFinsn (8-hydroxyquinoline citrate; HQC)

I A %’ 1 1 1 a
msziugluuunawnseazaani 9a anmdirunldeds 2119 200-300 un./Aas (NF51
[ 4 I ?,’, Y a a A I ]
o, 2544; d1e%a; 2530) Tagvzdugimanialovesaen bl wazmsnsyvesgaunsdneglu

v
~ a

%’ 9 (Y A J 1 g o ] @ a ~ J a
i lddnuenu dunsdimartivzdavaansnauvesaon gaau laay 9aunsdurila
9 [ aa = Aa ' 1 A -
af1aunaenIay 2udIa1sNYUeEIUTInTzUIUMTIdeNan nvedaen 18 1510y

(IFNYN, 2554; A8¥Q, 2539)
I a : { [
ozgiiiiiey (aluminium; A WuTavzatdaniianldlunsinergnisinuaiuves
Y o < . . . v v
aon 15 15U NMAIUWUT Boeing (Rosa hybrida cv. Boeing) (Seyf et al., 2012) nanelive
4 a o 4
w181 wazaniiu (Dendrobium Jo Big Wa¥ Dendrobium Sabin) (NTTAUTAU, 2544) AdnN

lagusuna (Eustoma grandiflorum Shinn. cv. Hei Hou) (Liao et al, 2001) Eﬂuﬁ’u Tag
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A ° 9 = I < 9y a A daA H v A
ﬂggllluf]llfl]gﬂﬁlslﬁﬁﬁliagaWﬂﬂJﬁﬂAIWLﬂuﬂiﬂ “JuNallﬁﬂauﬂiﬂﬂ@giuuqﬂﬂuﬂﬂuuﬂ1i

a a

vy 2o o qyu ) 2y ? g @ o 9 Y
wigay Ta lddes uonviniidsi lvaen ldgainlaaau nazaanmsmeidaremsanii1d
a % [l = A 9 Aa A %} % 1
inlutla (area, 2539) dredranisanyinaassnlsesgimeunaylushednuanuy
Kiamohammadi and Hashemaabadi (2011) 31891171 asn lagusunanidnusluaisazare

' Y
pzglifloudama 160 un./aas s liaonguUIUNLTY Jowkar er al. (2012) WU UBNIIN

= 3

a 9 o J Y o a
@3QﬂJLufJiJ“]fﬁL‘V‘IG]ﬁ]gﬁﬂﬁ)'lEJﬂ'licl“lf\ﬂuﬂ@ﬂf]ﬂﬁ'lll‘wuﬁ Cherry Brandy LAIYIAIUANNIITLITTY

a A J @

Y Y 1
youaunidlaa Iaelununsduileuvessdunidaondsnintdauadudaua Jui 1-4 veq
' A = Y ' A A
Minaaes FemanesnmusunwusuIasmmizaon ldndnusludisazavezglition
@ a I
Fawla 300 un./ans 1Wudu
Ao a A A A wn ° a ~ Y a
wenniidalansdu q nlamauialumsnauauiuiugaunsd1d wu TxReula
I { 1
Aao 15 1e To lase1y15n (sodium dichloroisocyanutrate; DICA) 1ilumsnozilavenass ueonun
] 4
%1 9 twuta lntleunas 3@ (benzalkoniumehloride) 1a€ Physan-20 AMTUYU 200-300 1./
a an o <)
ang (1o uazaiis, 2537) ihigu
Al a < = .

N3AB1AIBAN (salicylic ‘acids- SA) i a15UsenovuTuaa (phenolic compound)

(Khenizy et al., 2013) Arugunisdsapan Tavesies taolinsequauaiugumsad e ldsaud

a A J

vy & v A ! ] o o 7o q Y w
PFAIYATULBDIAUNTY ﬂigg’].uﬂ'lﬁﬂff)llﬁ'f]ﬂl’f]\?jﬂiﬁﬂﬂ!ﬂ“jﬂiﬁﬁi']qeuaﬁNu\u“]faaﬂ']slﬂwu\i

Q

Y
=®

yadiadesuIniu AunMstla-late 11ty Baduga T AT 12 A MY YD e
NaU GNFUT wAaYINUI; 2555) nnﬁqs‘i’ug’amm?mummiﬁuﬁﬁLﬂ}u dutamssenvesaled
L%ﬂi"l Colletotrichuny musae Lasiodiplodia ‘theobrome WO Fusarium sp. éqﬁaisﬂﬁm‘iﬁﬂu
nd1e (Fadeu uasaaly. 2552) ~anoni1nsmielaiiaznisnaatonsau lunzii (Brassica
oleracea var. alboglabra) (ﬁ”mm uagAe; 2555) %xaama%”a”lwamm&ﬁﬂim3”la°ﬁuazaﬂ
nanssuvoen oy catalase (CAT) 1a¥ superoxide dismutase (SOD) IuaonnTII7
(anthurium: Anthurium andraeanum L.) (Promyou et al., 2012)

U

MNUNONIZIVIE (essential oils) (Rohloff, 2003; Nazzaro e al., 2013; Bassolé and Juliani; 2012)

I a d Aa A { 3 [

iuaslszneudunsenaonil (secondary metabolites) Nwa319UU W 'ldluan
N = Y ' < A Y o ¥ a A o ' A
A199 veais laun a1 aen wa waa Waenld 510 dr1du Tndwmnizaa szivediei

a 9 FY 4 & A Jd a ] .. 1
BUNDUNON mmﬁawu"lﬂ”luwaawawimmaawamms (secretory cells) 93 (cavities) ND

9 U

v
S 1

(canals) VUNIAY (glandular trichomes) HIOLFASH) (epidermic cells)
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v A o A ) Y 1 . . .
nqumsmumnwwﬂuumummzmn Jaun terpenoids, alkaloids, phenolics, rare
v Y H
amino acids, plant amines 112 glycosides Fm1THAAZNQUYNHAATU UM LIHIIALANANAY
9
) et
d < s : ] Y
1) tNBSNH (terpenes) uasdsznevlalasmsueuinyszneuiuainmssIuAuves
[} ' <] A . ] [ a’tg A a
NUIYYBYULOAN)AD 1Sopene (CSHg) aonuiludaige terpenes  VTYPNTIUATICUUYUNUILIN
@ I 2
cytoplasm  1A801ABATLUINNIT mevalonic acid pathway 19 acetyl CoA 1WuUaTITUAY
13105200V terpenes  dIU v NN 1&11n monoterpenes (C,,H,y) sesquiterpenes (C H,,)
diterpenes (C,H,,) M@ triterpenes (C,H,) @ 108191%U p-Cymene, limonene, terpinene,
. I . a 3
sabinene 0 pinene Fudu asisgnen monoterpenes (A diterpenes ﬂzgﬂwaﬁﬁuiu
2 & A
plastides X geranyl diphosphate \(GPP)aluais daan vz sesquiterpenes 4L triterpenes
o J. 3 . . a . I
Qﬂﬁﬂlﬂ‘ﬂ%“ﬁﬁumﬂﬂﬁﬂ’mﬂﬁ cytosolic_synthesis Taay farnesyl diphosphate (FPP) 1Juans
)
AU
d A d . < A a A
2) Ma3NUBHA (terpenoids) 15132 N81 terpenes NI TWIANADDNFIIUNTD
] [ o, 2
methyl group @Qiuiﬂiﬂﬁ%}N gﬂmmswwﬁumﬂ 1-deoxy-D-xylulose-5-phosphate (DOXP)
I
pathway Taad isopentenyl diphosphate (IPP) 1ag dimethylallyl-diphosphate (DMAPP) 11 d15
9 2
AIAY Ar0819ET Gluﬂtjllﬁ 1¥U Thymol carvacrol-linalool” menthol geraniol linalyl acetate
. L &
citronellal Li@i& piperitone Al1se
3) Hialnwsaiu (phenylpropenes) Y5EADVA I8 6-carbon afomatic phenol group L9 3-
carbon propene 10 cinnamic-acid (NINN 6B) 1311 eugenol” isocugenol vanillin safrole LAY
U o o 2
cinnamaldehyde @ wﬂuﬂqu phenylpropenes §ne WATIZHIUIA shikimic acid pathway Taell

< g
cinnamic acid !,‘]Juﬁﬁ@]\iﬁ)u
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Monoterpenes (2 isoprene units = Cyq)

A acyclic  monocyclic  bicyclic tricyclic B

¢ 2 b d

myrcene  y-terpinene  c-pinene  fricyclene

Sesquiterpenes (3 isoprene units = C;5)
acyclic monaocyclic  bicyclic tricyclic tetracyclic

(E.E)-u-farnesene  germacreneD y-cadinene o-bourbonene  nortetra-
patchoulene

Functional Groups

hydrocarbon  alcohol  aldehyde  ketone

—CH;: -CH:0H -CHO —Co
ester  phenolic  ether acid
-COOR  —CgH;- —COC-[-COOH

Mun e  lasaadaesh azﬂu ﬂfqiiJ monoterpenes, sesquiterpenes (A) LA phenylpropenes

(B) (Rohloff,2003)

et P A T
ANNENNIAIUDISAN NV NN 0N AUINATHAAT I UYUDYND hydroxyl

d' 1 Y é [} @ 9 7 o
group N0g 11 Tas g3 e uana devsaina lagasantlasaig tagilansunmsianuve uuw
a o o Z; 2 o . o a J o g’/ U 1
W UYAUNTGIA8I VT HAYI19NITIITHUDINU IS AR VD IDAUNTO FUIINITTINIY
ad A Y A ann 1 ) 9 =
sianaseu Minasudetsan aasaaut§asoidn qeeuwen laglhiliisaddeanin wag

melunga
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Increase of permeability Coagulation

Alteration of

proton motive
Actiononintra

force
and extra
cellular ATP and
Cytoplasm on ATPases
Leak of Effect on
Alteration of the
membrane Antiquorum
fatty acids sensing
activity

I

Cytoplasmic :
. EOs Eos Interferwith Q5
membrane Bacterial factors

[

cell .f. produced by
A
L]

Qs factors Gram+ and Gram -
bacteria

Decrease of:
*Proteolytic activity
*Biofilm formation
“Swamimg

Lower levelsof::
virulence

factors/functions

a =

4 < A = oS s %
ﬂTW‘ﬁ 7 ﬂaUlﬂbluﬂ']fl"f]'ﬁ]ﬂi]1/]ﬁGUE]\1u’liJuWE]iJiZLﬁﬂVlﬂﬁg‘ﬂ'l@@L‘;ﬁaasllﬁﬁi]ﬁu‘vl i
(Nazzaro et al., 2013)

~ d

msanyiiuveNsz e s sl igaunsd

9
K

fadia uazame (2550) 9100UHan1s 58N LKHeNTs e N9AIe 5 ¥ laun
U3 (Zingiber officinal Roscoe) U1 (Alpinia galanga Swartz) mfuﬁ?’u (Curcuma longa) NITHY
(Boesenbergia pandurata) Wag\3IMoN (dmomum xanthioides) Gluﬂ”nisj”m‘iy"mwm%ujmau%a
Aspergillus flavus «?qﬁaisﬂiuﬁaﬁm (Arachis hypogaea L.) WU ‘ﬁwﬂuwamzmﬂsh ﬁizﬁﬂ
ANUTUYY 5,000 118 10,000 ppm ﬁ1Jsz?m%nm“luﬂm]"miy"qmm‘%tymauﬁu‘lﬂ HAZNIII0N

& 4
voaaosies Aspergillus flavus 18 100 ofidud dunaiu 12 ¥ 1u
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1 %’ v 1 U glJ =) z
5%355@1& (2551) WuN ‘Ll”lllu‘ﬂ@llﬁgH’iEﬁ]”lﬂ"’lﬂfﬁllTiﬂﬂUﬂQﬂTﬂﬁﬁiyﬂl@\u"ﬁ@ Sclerotium
rolfsii (@ UMQ0I13ATINY UIABAY)  Pyricularia oryzae (uvavodlinly'lngdd1n)
Curvularia lunata (ﬁ1L1’iGﬁJﬂﬂiﬂ1Ui}ﬂ) wag Colletotrichum gloeosporioides (ﬁn‘ﬁ@ﬂlﬂﬂiﬂ
S I o
Llﬂull‘ﬂiﬂiuﬁ) ulél} 100 !ﬂ@ﬁl“ﬁu@
= a A 9 sol v A
NIYIUT HAaZAUS (2555) ﬁﬂH'HJﬁgﬁ‘ﬂ‘ﬁﬂ']Wﬂ'lﬁclclfuTMuﬁﬂiJﬁZLWEJ%TﬂWGUﬁMulIWS 9

¥l (mﬂgwli"a (Bergamot) az'lasvou (Citronella) 8 Utsained (Cinnamon) mﬂgﬂ”lm (Kaffir
lime) WU (Lime) az'lasrhu (Lemongrass) ANTLUNY (Peppermint) Tviszm (Sweet basil)

A A ~ a A JAY Y ) v o
HazNNg (Tea tree)) nluﬂ?ﬁﬂ?lllﬂllllilﬂmi]au%iﬂﬂqﬂﬂﬁﬂﬁ15ﬂ$a18ﬂﬂuﬂﬂuﬂlﬂﬂﬂﬁﬁTUWUﬁ

1 g L% y % o g’/ a

“Grand Gala” I1DN1TNAQADINLIN UTNUW?J?JﬁgLTiﬂﬁﬁﬂﬂﬁ]"lﬂﬁﬂdﬁﬁnJTﬁﬂEl‘i_lfNﬂ"IﬁLiliiUusU@Q
tg Sldd' A g Y Y v = o
l,"lff’)]lﬂﬂﬂq@ TOIANNIAD UNWUDULFUNE FOANQDINUINIYITUNITIANH IUDINUNUT LASIUA

a 1 ~ Y Y A d I
FUNT (2557) NUN @152 ULFUNANANLUNYU 1,000 WNLDU ﬁ']ll']ﬁﬂﬁﬂﬂiﬂ?ﬂ!
a ~ [ [ o Bldd‘ = so’ o
ﬂqﬁuﬂﬁﬂiuﬁ‘lﬁa%aWﬂﬂﬂlL"ﬂﬂu‘ﬂ@ﬂfjﬁﬁiﬂwuﬁ Grand Gala llﬂﬂﬂi:fﬂ Gﬁga@ﬂWiquﬁﬂuTWUﬂ

Yt 1 E @ & i 9 =
ﬁﬂhlﬂﬂﬂ316§ﬂﬂjﬂﬂ3~l (U0 a9 aNgiyNIHUea “VNENV]"IGlWﬂ@ﬂf]ﬁﬁ']‘UN@'IQﬂ'ﬁﬂﬂ

[ A [ ~ ) (% [ [ Y Y
LL%ﬂuu’]um@ﬂ (8.0 7U) Glusllﬂ!ZVI“]qfﬂﬂ'l‘llﬂﬂJN@Wfalﬂ'lﬁ‘]jﬂLLﬂﬂqu'lﬂU 59 MU Ltaxﬂizquiﬁu

R
NITUIHUDIADNINNUUUDNAIY

Y.
.

' y 3 ¢
Bazaz and  Tehranifar ~(2011) WU N walainiureus zimve Tna] (thyme: Thymus
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Ao luDI39 0.1 1ok uA-peptone water (MAXUIN ) YTWIAT 9 UadanAs
Y o vy 4 a = Y =X Y o v o
udni g 1aae vortex niixer 3114 10 3 Ha99191lagamsdreg iy 1
v
Uaaans W1 dilution series (10 =107 ) MINUUAAAIDEIIINUAAE dilution series

a A

H Y Fd Yy v H
0.1 Hadans VUNTIAIVTDIMNITAIUSD NA BUNIIT24 49 Tue Nguuglines uaz

A

v o A A N A 9 dy dy
a5291 DU TaTa iy AunI IN I YUUHIIO1ITIAeUTo NA
4
YSinawnasulawsad lan-(Hodges ez al., 1999)
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d‘ d’d a é = % 1 [
AU 9 NANYI (50 75 uaz 100 UN./AAT)MazyANIUAYN FaNo1YTNIIAUIEHI1 8-10 Tu Tae
! Y Y 3 v v v 3 = v ¥ A =
woaennaly i luganaaewiinay pH3 59001 4% Wimaglasa Jergilnuanuduiiga fe

7.40 74 (9137197 2)

NITUIUVBIABDNEN

HAMIANYINUNTUINTR I8N TINgATUEANADI 8-HQS 225 UN./AnT (33.03%)

v

Fa lutinnuuanaengdanuganaaeon o (inNsuveinenguey lurINTenIN 20-30

v

] ' aa ¥ @ Ao A 2 4 o o
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8-HQS 225 ¥n./an3 8.501,05 ab 33.03+5.60 a
AI(NO,) 25 un./A3 + 8-HQS 225-1n /Aas + 4% L1 1A 7.60+0.31 b 17.38+3.86 be
AI(NO,) 50 un./An3 + 8-HQS 225 4. [aas+ 4% 1mnag Inse 8.400.40 ab 18.48+3.10 abc
AI(NO,) 75 Un./an3 + 8-HQS 225 uniAns+ 4% thaag lnsel 7.10+0.35 b 14.70+3.68 ¢
AI(NO,) 100 un./Ans+ 8-HQS 225 un./ans+ 4% thatayTnsa 7:4020.48 b 18.52+4.61 abc

1,2/ o A ol v A A @ 1% = ' aaa Y y ¢
ﬁ?la‘ﬂ'ﬂ'ﬂgcluﬂaaiJuLﬂfJ'JﬂuVlllﬂﬂHﬁlwﬁﬂuﬂuv!.iJiJﬂ'J’liJlLﬂﬂﬁ’NVl’Nﬁﬂﬁ‘V]ﬁgﬂﬂﬂ']']lll%@llu 95 %

o a o .
MNM5AAT124 1ae7F Dancan’s Multiple Range Test

9
90311139A11
r d' Q/ 1 1 1 4 o
NnyanagoIlons MIsgmigangaluinisatiagdes ganasedaneiiosluiy
x . ) ' o a ¥ ¥ Y
o0 11 Faganaaoniinal pH3 w00 8-HQS 225 in.ans uaz 4% haagylasd Jimiin
Y A A A A 1 Y A @ 1 Y Y
ananaviiosiiga vz Nyanaaedau q inisgeiilndifsany Tasrseaanndeldluye
naaoIdsazaeozgiition lumsa 25 50 75 naz 100 UN./AA3 TIUAY 8-HQS 225 UN./AAT
9

9 1] v
uaz 4% Waaglasa Toasimsgainies WenSeuiieunuganingu (0 17; a5

MANUIN ¥ (10))

55



2.5

2
=
K=
& 15
(=3
=
2

v
°

2ATINITAAU

1Y

0.5

MNN 17

a1 ()

H ' ol < S v H < ' o
sasIMsgavestenennaie ianavne woanga lumsazmednuaniuiiingy pH 3(—), 1hnau pH 7 (=), 1nau pH 3 900U 4%

¥ Y N y y g 2 B - y
ﬁmm«;ﬂﬂia (----m=), 1naU pH 7°99UD1 4% mma«ﬂﬂiﬁ (— =) 9Mnau pH. 390N 8-HQS 225 UnN./aa7 uag 4% mmacﬂﬂia (—&),

.
LI '

A %I ~ a U v
1INAY pH 7 5IWNY 8-HQS 225 UN./AA5 ez 4% ey AT (—=@==), 8-HQS 225 ¥n./an3 (— ), AI(NO,) 25 ¥n./aAT 3INAY 8-HQS 225 WA/
aas uaz 4 % Waaglase (—e—), AI(NO,) 50 ¥A/AAT TIUNY 8-HQS 225 UN/AAT 1Az 4% 1anaglasa (=€), AINO,) 75 Un./an3 TINAY 8-
HQS 225 wn/ans uag 4% Wmnaylase (-=9==) uag AINO,) 100 NN./AAT FINAD 8-HQS 225 WN/aAs uag 4% Wwaylase (A=) (@319

NMANUIN U (10))

56



57

dl sO‘ L+%4
msulasuuilasiviinaa
v 2 LY H U =%
aryazaenuanulunnganaase TinviindaaaaanuaIui 2 vasnnidnuany ya
¥ ! 1 Q =Y 30' 30’ -7 1
NAAINAY pH3 390N 8-HQS 225 UN./ANT LAz 4% Wmagy lasd NinindaveI¥onon
Q' é] U % = ?:I o Q' Lg d‘ d’ = L d’
MNgIIUHaIINTnuany naziihminmuynnigaienfSeumeunuganaaodu 9
59904911 A0 yANAADI 8-HQS 225 wn./Ans ynzhyanaaosdellsznoudle ozgiitiion
1 1 o 901 %‘ % §
luwasa aududuaig 5300 8-HQS 1ag 4% Wiaaglasa Hinminaaanaauiniga

(AN 18; A1519MANUIN U (11))

A v Y
mylasunlainiyIngaevoaN1uAen
v v & 9 Aa A Yy 9 1
mMuaenlumsazatgdauadudelsensudis azgition luase anududuaig o
1 [ S A = [ Eo} = 9 1 KR o d‘
sy leasondnd Tuaugamle ay 4% hatag Tasa W TAwenoss anaaaunaiui 3
2 ) ) 04 \ A A A~ ) v
1IUUAY TANDUDINILABN I NI FIUFANARSIDU 4 Tia0 VAN TAII0DIN 1Y
Y A [ (L = A a A
aonlndieeny luaesliptsidasunilas Taoganaassaisazaisozgiiion luasa 25
, o A g A s 2 ¢ v ) 2
3N 8-HQS 225 UN./an3 uaz 4% rhwias lnse Wosidudan 1 1A90uadan uaenuInay

(A15199 19; A1319NARKAN V(12))

57



106

104

102

3 100
&

g 9
=

E 9%
o
&

= %
2

e 92
=
e

S 90

88

86

84
4
NINN 18

18131

ﬂmﬂ‘ﬁlﬂuuﬂmﬁmﬁﬂﬁmméﬁaﬂaﬂﬂé’aﬂ”lﬁ’aqawmﬂ ‘DYANA; Tuarsazaiednuafininan pi 3 (——), thndu pH 7 (), 1hndu pH 3
FINNY 4% ﬁwnacﬂﬂiﬁ (o), vnaw pH 7 53UN114% ﬁmm@ﬂsa (—i—), thodt pH 3 52uNU 8-HQS 225 un./ans uag 4% ﬁmm@ﬂiﬁ
(——), Yhndu pH 7 52001 8-HQS 225 un./aa3 ta 4% ﬁ’wma@ﬂia (==®==)8-HQS 225 ¥n./an3 (—*), AI(NO,) 25 UN./aAT 39U 8-HQS
225 Wn./ans Lag 4% ﬁwnacgﬂﬂsa (—=—), AI(NO,) 50 UN/AAT TIUNY 8-HQS 225 Un./ans uaz 4% ﬁwma«ﬂﬂia (-€=), AI(NO,) 75 N./aAT
32y 8-HQS 225 wn./Ans iaz 4% tharaglasd (==9==) 1z AINO,) 100 un./Ans SIuRY 8-HQS 225 wn./Ans 1as 4% tharagTase (7 A)

I NMANUIN U (11))

58



1

1

(%)

1

#999909ATUADN

4

manlasunilasnnul

MNN 19

40

20

00

80

60

40

20

17281.(3)

nmﬂéﬂuuﬂmﬂamTﬁ’Naﬁumﬁﬁuﬂaﬂmmq}aﬂaﬂnﬁ’aa'lﬁafgamm “Duana’ Tuatsazgaelatfurhnaw pH 3 (—¢), hndu pH 7 (- ),
Yndu pH 3 S 4% ﬁmmﬁﬂia (-m-), TnAm pH. 7 570N 4% ﬁwmacﬂmﬁ (—8—) \indu pH 3§00 8-HQS 225 un./ans uaz 4%
ﬁwmacﬂm’d (—&—).thndu pH 7 52uNU 8=HQS 225 11/ 5 11a% 4% ﬁwnacyiﬂm (==@==), 8-HQS 225 ¥n./an3 (—F ), AI(NO,) 25 ¥n./aA3
390D 8-HQS 225 un./An3 uaz 4% 1hatag Tased (——; AINOYS0UN./anT 39U 8-HQS 225 UN./ANT 1Az 4% haaglase (o), AI(NO,)
75 un./An3 SR 8-HQS 225 un./Ans uaz 4% haagTasa (==€==) uag AI(NO,) 100 ¥N./AaAT 3917 8-HQS 225 UN./aAT Uas 4% haaglase

() (199NN U (12))

59



60

a Y a a da Yy v 1 A (Y] k% 4
fAdUN 1.5 f’n51‘]’@3@”!“83»1?1@?)159]1’]?\3111!5“116““9]N f|114msmmqmsﬁmmnunmd’lu

ananNy ‘euana’

91gM3tlnuany
' Y 9 a A 4 9y 9
FoAaNNAe 1 luganaassaIsazalvoygitiounao 15a ANududu 75 100
a Y v d‘ A v zé [} 1 an o
wn./aas Terginuanuuuiigade 11.70 uaz 11.90 1 39 luuanaanadanueignisiln
E Y E Y 1 % a g
UANUYBIYANAADIUINAY pH 7110aU pH 3 5IUAY 8-HQS 225 UN./AAT LAz 4% H1a1a
Y Y 1 o a 901 A
g lAser UINAY pH 7 $I3UAY 8-HQS 225 Un./AAT 11az 4% 1masglasd a1sazalgesgiition

a [

4 a 19 o w 1 1 a
Aa0 134 25 UN./AA3 (10.20 9.50 9.30 BAZ10:00 T1, MUAIAY) LATANULANANNIADANY
9 1 Y J Y Y v Y
YANAABIUINAY pH 3 WINAW pH 3 Mg 4% Wiaaglase 1nau pH 7 wag 4% 11ana
g Insd 8-HQS 225 un./Ans/ d@isazaioesguiilounaslsa 50 un/dns Faliergidnuanu 7.70

7.40 8.60 8.50 1A% 8.60 U, AINAIAU (F115199 5)

MIVIUNNUBIABNGY
Y v

VINMTNATOINII FANGADT 8-HQS 225 1NLaaTuaztiinau pH 7 UnsuIuved

ADNANEIEA AD 33:031185-31.62 % Mldn 1 Be luTaNuana 1 N a AT UgANARDIY 9
3 ) a J a
ondu ganaaouiingu p 3 lezaisazandozgiitionnas’lsn 25 un./aas (1270 wag
o_ v =1 Aanal A= 1 9y 9

16.45%, a1 Tnoganaasiansayaieezquitionaan lsanane nua anududu 50

a 0o q U1 v = A X A A i
unN./an3 “I/]ﬂ‘l"i‘]fﬂﬂ'ﬁ]ﬂﬂﬁ’)flvlnllﬂﬁ‘ﬂ1uﬂlﬂﬂﬂ@ﬂﬂ3\lm3ﬁlu3ﬂﬂﬂq@ A0 25.25% (A1TNN 5)

60



MINA S 01gMsTNUInu HazMIVIUARNYBIABNANVBITRABNNANY I enan e

= A v a A J
‘loydna’ wﬂmmﬂuiwmmuau u,azmiazmﬂe:gmuamaa%ﬂ

61

owdnuany’  msuiinvesaengu’
FANAADA 3
W) (%)
7.70+0.84 b 12.70+1.65 be

NAU pH 3 + 4% Waasg Iasa

4 ) Ed
UInau pH 7 + 4% uTﬂWﬁ@Iﬂiﬁ

N a

UINAU pH 3 + 8-HQS 225 Un./anT + 4% ﬁ?@ﬂﬁ“yiﬂ’iﬁ
e pH 7 + 8-HQS 225 un./Ans 4 4% g Thn
8-HQS 225 Wn./ans

AICL, 25 Un./ang

AICI, 50 ¥n./a05

AICI, 75 Un./aa5

AICI, 100 140./@915

10.20+1.01 abe
7.40+0.72 b
8.60+0.62 b
9.50+0.98 ab
9.30+0.93 ab
8.50+1.05 b
10:00+0.76 ab
8.60+0.50'b
11,70%1:13 a
11.90+£0.69 a

31.62+5.71 a

20.36+4.35 ab
23.79+6.42 ab
26.35+4.46 ab
23.6943.93 ab
33.03+5.60 a

16.45£2.75 b

25.15+3.88 ab
22.38+2.92 ab
20.10+1.87 ab

Y A

/o A o Ja I o = ' Aaa
@]'Jla"’U‘Vl@Qiuﬂ@auulﬂﬂ?ﬂuﬂuﬂﬂyiLﬂilﬂuﬂuLllli]ﬂ'l’lllllﬁﬂ@l’]\?%’]\?ﬁﬂ@ﬂi

o a o .
MM3AAT124 1A875 Dancan’s Multiple Range Test

Y
BAITINIIRAUT

Al

ANUIFONY 95 %

1 o aO} ] \ 4 QU . o 1
WU 1@f‘lsquﬂ‘ﬂﬂaf]Qﬁ@@li'\fﬂi@ﬂu1aﬂﬂ\iﬂﬁlﬁﬁﬂlﬁﬂﬂﬁaﬁiﬂf‘l’JuLliﬂ Funa1n Tusa

[

y 1 { ' % o ' ) a
ngalureaonndle imdnuslugenaaoeriindi ph3, 79uatl 8-HQS 225 wn./ans uag 4%

$ Ey v 1 ~ 11 = { %}
Ui 2-4 niniugasamMagarivAeuTnIn-liasalmsuldeuulas nazwumsgaiiunn

¥ ' % o 1 o 1 3 @ ' Y
u']ﬂ']acyiﬂﬁﬁ ﬁ')u(’]qfﬂcl/]ﬂaﬂﬂu'lﬂﬁu pH-3.334n14% u']@nﬁ‘f]ufiﬂﬁﬁ uaguInau pH 7 5340y

) '
o 9 =

4 1
4% HWHQG]‘.)'Iﬂiﬁ ﬁﬂﬁi']ﬂﬁﬂﬂu1uﬂﬁmﬁﬂ (ﬂTW‘ﬁ 20; MTNNANUIN U (13))

q

61



2.5

1 (ua/Ae/u)
o
1

2ATINITAAU
1

1Y

12301.(3)

= o K 1 = o & @ K < 3 < ] o
AMuN20  sasimsgaiivesseasnnals ldanarng wdedna’ Tuaisazatodnuanuiiinatl pH 3 (—=), 1indau pH 7 (=), dnau pH 3 5900 4%
Wasglaga (- m-), 1nau pH 7 39300 4% 1009 Iase. (), 400 pH 3 39001 8-HQS 225 UN./AAT 1ag 4% Wiaaglase (&), 11
AU pH 7 39001 8-HQS 225 UN./AAT 18z 4% uaag Iase (—=@==), 8-HQS 225 ¥n./ang (—*), AICL, 25 ¥n./ans (—=—), AICL, 50 N./aA3

(=€), AICL, 75 ¥n./aa3 (==9==) uaz AICL, 100 Un./aa3 (" A) (1INMANUIN Y (13))

62



63

dl SO‘ v
manlasulanihminaa
v ' H @ 1 1 4 o
ihmindavesreaoniilnuenulunnyanaassanateguasiiies wazaiuaue Ty
{ Y Y [ o a a Y] a %,’
Nganaaeuinay pH 3 7w leasendnd Tuaudamla 225 un./aas naz 4% iharaglasa

Aaa 4 a ~ 3 o ' Y Y A Lg =
ﬁ"lﬁﬁgﬁ']ﬂﬂggulu&Mﬂaﬂ”lﬁﬂ 100 wnN./afg 1]u’]ﬁUﬂﬁﬂ”Uﬂﬂ“ﬁ@ﬂ@ﬂﬂa’lﬂqﬂlwumu uazy

=

o ' X ¥ Y ' @
WIMUnaauInnge Lﬁﬂllﬁﬂﬂlﬁﬂﬂﬂﬂcﬂ@l‘ﬂﬂﬁﬂﬂﬁuq HAZYaANAaIuINaUy pH 3 534NU 4%

q 9

9O’ 3 1

¥ v 9 { {
mmacﬂﬂﬁﬁ §u11’iUﬂﬁﬂﬂlﬁl\1°ﬂﬁlﬂﬁlﬂﬂﬁ’JﬂvliJaﬂﬁ\HJ1ﬂ‘1T]’sjﬂ (ﬂTW‘ﬁ 21; T NANANUIN U

(14))

A v Y
mylasulainiuIngaeuoan1uAen
AN~ 4 9 Y. Y %

nMInaaInunlossuannuiasevosmnaen lndineanunnyanaase Iasgya

H 1 ' ™ A 2 s 2 o
nAARIIINAY pH 3 30N &-HQS 225 un./anG liag 4% aag Insd Hiledduannuine

A 2 ~ A Y < sd @ v . A

WINVIUINNNGA VAL NYANAaIUINA N pH3  WiloSiFudaunseaad1aingea

(ﬁﬁ'l\‘]ﬁ 22; MINMARUIDV(15))

63



106

104
102
100
s
g 98
=
=
= 9%
103
=
(=3
= 9%
=
e
T 92
=
& 90
88
86
84
4
NINN 21

a1 ()

Y J
° @

maldsundasimingavesyenonnaieliananaie ©ooana lumsazaredauanuwiingu pH 3 (—), Wnau pH 7 (=), 1inau pH 3
FINY 4% eag Iase (=), 1UInau pH 7 TIN0D 4% anaglasd (—B ), 1inal pH 3 39u01 8-HQS 225 ¥n./aAT Lag 4% 1aac Insd
(—& ), 11nau pH 7 390N 8-HQS 225 ¥n./aA3 1Az 4% Wiaaylase (—=@==), 8-HQS 225 UN./aa3 (—* ), AICL, 25 un./an3 (—=—), AICI,

50 UN/AA3 (=€), AICL, 75 UA./@A3 (==9==) uag AICL, 100 ¥n/aas (&) (159MANUIN ¥ (14))

64



140

120
S
€ 100
[
=
e
<
8
2 80
e
Z
ag
]
3
& 60
€
[
=
=
8 4
B 40
I
(=
20
0
4
NINN 22

nar(iu)

malasuulasnulfuevesnuaenvesreasnnaae lifanarae “Boana-Tuasazaednuaiuingu pH 3 (—=), thaau pH 7 (- #),
WINAY pH 3 39UA 4% Wenasglasa (~-®-), 1nau pH 7 398U 4% Weaylasa (—), dnau pH 3 390U 8-HQS 225 un./ans uag 4%
Waaglasa (T ), UInau pH 7 39U 8-HQS 225 ¥n./ans tag 4% Wimaglasa (—=@==), 8-HQS 225 un./an3 (), AICI, 25 un./ans

(—=—), AICL, 50 ¥n./aa3 (-=-€--), AICL, 75 ¥n./aa3 (==9==) uaz AICL, 100 Un./aa3 (" 2") (M1519MANUIN U (15))

65



a A

a Y ¢ a Yy v 1 1 [ a a a U
ADUN 1.6 ﬂ]ﬂ‘lﬁ@%gmuﬂuﬂaﬂl’liﬂ NANUYNVUAN 9 s’mnu"lamancumiuaummwﬂ

225 1n./a03 uaz 4% Mmmaglasa Tumstaogmsinueiundalfiananng

“puana’

91gM3tlnuaniy

Foasnndaelfenanae Beana’ fidnurluyanaassdisazaeezqiifionnas'lse
25 Un./An3 S 8-HQS 225 un.Aas waz 4% ihmaylasa Sorgdnuasiuuuiiga (10.70
1) «T;ﬂmmﬂ@inmmaaf‘fwgﬂmamﬁmﬁu pH 7 1080 pH 7 $2u 4% ﬁ1ma@mﬁ ih
G pH 3 321AD 8-HQS 225 UN./AA3,4 100, 4% fwnaaﬂma hndu pH 7 700U 8-HQS
225 un./@as $auRY 4% 1hdtay Tad o 8HQS 225 uilans egnuaii 10.20 8.60 9.50 9.30
e 8.50 U, AudIAY u@iﬁﬂ’nmmnmwNﬁaaf‘fwgﬂmaeﬂfmé’u pH 3 vhndu pH 3
3auy 4% 1haaglasd d1satantezgiildinag|sa 5075 wazh00 un./Aas $3uiy 8-HQS

LaE 4% Way Iase (7.707.40°6.60 7.20 Ha% 7.20 31, ME1AD) (1151399 6)

ﬂTi‘UTLlLﬁlIﬂJ?Nﬂ?Jﬂ@M

Y i) ] i
Tuensazary 8-HQS 225 Un/aas uaguinau pH 7 ﬁﬂ'ﬁiﬂuLWM"’U@QﬂﬂﬂﬂiﬁJTﬂﬁQfﬂ

v

v ' [ an %’ <
A9 33.03 1Ay 31.62%, My B lulianumnaan Naaanuganaasatiningy pH 3

Q

v
1 ] '

FINNY 4% ﬁwmacﬂﬂiﬁ Vhadty pH 7 $3814% ﬁmmcﬂmﬁ HINAU pH 3 594N 8-HQS
225 un./Ans Sauilr4%a1maglasd s inaupH 7 S0 8-HOS 225 un./Aas $ausy 4%
dnaglase msagatoozgnitounns |54 25 unsAns, S9URLEHQS 225 un./aas $auity
4% thaagTasa uaTa s N 1 daR A andneiingu pH 3 dmsazatvesgiilon
aae'l3d 50 75 uaz 100 UN./AAT INAY 8-HQS 225 WN./AAT 1az 4% thaaglasa (12.70

6.39 10.08 1A% 13.97%, MUA1AY) (MINN 6)

66



GﬂiNﬁ 6 @1Qﬂ1§ﬂﬂllﬂﬁu Ll,agﬂ?iﬂ"lulﬁllsllﬂﬂﬂﬂﬂﬁ]uﬂlﬂﬂsﬁ'ﬂﬂﬂﬂﬂé}?]ﬂ]lﬁjﬁﬂaﬁ’ﬂﬂ
A A ) A A s Y
‘L@ﬂﬁf}ﬁ’ %ﬂﬂll%ﬂuiuﬁjﬂﬂ’lﬂﬁm Ll,ﬁ$ﬁ"|iﬁ$ﬁ"l€l@$@‘ﬂluﬂﬂﬂa@hliﬂ ANULVNUU

1 J (% a a o a 3
AN ilﬂﬂﬂqaﬂiﬂﬂ%ﬂﬁiuﬁu“ﬁﬂ!’wg} 225 UN./aAT L 4% ‘Lﬂ@ﬁﬂ‘yiﬂiﬁ

owidnuanu’  msuuiinvesnengu’

FANADDY 3

(@) (%)
Yndu pH 3 7.70+0.84 bed 12.701.65 bed
Yndu pH 7 10.20+1.01 ab 31.6245.71 a
g pH 3 + 4% haaglasa 7.4040.72 cd 20.36+4.35 abe
dndu pH 7+ 4% haaglasa 8.6040.62 abcd 23.7946.42 abe
vhndu pH 3 + 8-HQS 225 un /Aas + 4% hmagingd 9.50+0.98 abe 26.35+4.46 ab
thindu pH 7 + 8-HQS 225 un./Ans + 4% Al Taiag Tnga 9:30+0.93 abed 23.69+3.93 abe
8-HQS 225 Un./ans 8:50+1.05 abed 33.03+5.60 a
AICL 25 Un./3n3 + 8-HQS 225 gL, +4% tenagingd 10.700.79-a 23.83+3.55 abc
AICL, 50 1./An3 + 8-HQS 225 siig/L+4% 1haaggIass 616040.76 d 6.39+331d
AICL, 75 u1./3n3 + 8-HQS 225 mgll. + 4% Hiamady 1 nse 7.2040.95 od 10.0842.83 cd
AICI, 100 1n./3A3 + 8-HQS 225 mg/L + 4% 3 1a1ae 1n3 el 7:2020.70 cd 13.97+5.09 bed

1/

@

2/ o A v Ja o Aa o = ' aaa o y
ﬁ?!aﬂlﬂagiuﬂﬂanul,ﬂﬂ?ﬂuﬂﬂ ﬂ‘]f_-lﬁkﬁﬁ@uﬂullllNﬂa?u!iﬁﬂﬂ’lﬂ‘ﬂ'mﬁﬂﬂWigﬂﬂﬂ'nlll%ﬂllu 95 %

o a o .
MM AAT12H 1875 Dancan’s Multiple Range Test

Y
BAITINITRAUT
' Y Y ] A o 1 1 <3 o @
"]ﬁ’Jﬂﬂﬂﬂa’c]fJUlll‘Vlﬂﬂll"b’iufﬂiaga"lfll!’f]ﬁi']fﬂiﬁ]ﬂu"Iaﬂ'ﬁ\?@ﬂ"l\fli'llﬂﬁ’J‘Viaﬂﬁ]’]ﬂ']uuﬁﬂ
A o N = a 9 v L ¥ % ' o
uazlions1msgainawin dgonennalotinilmsluganaaesiinau pH3 590U 8-HQS
a ¥ 2 ¥ A A Y A 1
225 Un./aag uag 4% mmaffﬁﬂsﬁ Nﬂ"liﬂﬂu"liﬂﬂﬂq@ sUiL!gmcﬁ@ﬂ@ﬂﬂﬁ’lﬂllll‘ﬂﬂﬂllslf‘luﬂgﬂ
A ~ ’o’ Y Y o 1 a A 14
NEADNDU 9 Nﬂ?iﬂﬂu"lulﬂhlﬂﬁmﬂﬁﬂu LW]GLusljﬂVlﬂai’J\iﬁ"liﬁgﬁﬁli’)gaﬂlum\lﬂa@qiﬂ 50 uay
a ! o a ¥ o ¥ ! 4
75 Un./8A3 53N 8-HQS 225 un./ans uag 4% Wanaglasa Hoasimsgainiosnga iile

a o A <
MNIUNUYANAQDIDU ) (7NN 23; MTNMARUIN U (16))

67



2.5

o

(a./%9/31)

1.5

v
°

2RTINITAAUT

o

0.5

NN 23

1291 (3W)

'é”msmﬁ@@ﬁwmsﬁaﬂaﬂﬂé’aﬂﬂﬁ’aqamm “oyana’ Tumsazaronuafuinai pirs (——), dindu pH 7 (), Yndu pH 3 3 4%
ﬁwmagﬂﬂiﬁ (), vhnau pH 7 5901 4% fi"mmcﬂﬂiﬁ (— ), Tnan pHL3521NU 8-HQS 225 Un./ans uag 4% ﬁlwmavﬂﬂsa (——), 1h
U pH 7 $9uRD 8-HQS 225 Un./ans 1Az 4% ﬁwmaaﬂmﬁ (==@==)8-QS 225 UN/anT (—F ), AICL, 25 ¥n./An3 3NN 8-HQS 225 UN./aA3
waz 4% 1haaglase (—e—), AICL 50 un./ans 3Ty 8-HQS 225 un./Aas uaz 4 \% hmaylasa (&), AICL 75 un./ans 39usU 8-HQS 225

un./ans Lag 4% ﬁmmcﬂﬂia (===)uaz AlCI, 100 UN/aAT 5INNY 8-HQS 225 un./ans Laz 4% ﬁwmacﬂﬂsa () (15 NMARUIN Y (16))

68



dl sO‘ L+%4
msulasuuilasiviinaa
1 Y Y ¥ 4 ' Y ¥
Foaonnale 1 luganaaeainau pH 3 590U 8-HQS maz 4% haaglnse
b f H a 1 %}
tihminaavesresenndleliuiniige se9aenn Ao yanaans 8-HQS 225 un./aas dauih
) [ @ Y Aa 4 Aa 1 )
nau pH 3 59001 4% Wmagylasa drsazaleezgiiiiounas 158 50 ag 75 un./aas 5N
y H ¥ 1 1
8-HQS 225 un./ans uaz 4% iaaylasa Imswldasuuanimingavesreaonuin dovo

Y 9 a3 o ~
ﬂ@ﬂﬂmﬂ"lugmumﬂummﬁﬂmﬂ (D1NN 24; T WNMANUIN U (17))

= Y Y
manfasuu)asnnuIfasevesniuaen
3 Y 1 o a

muaenvesnale i luganaadwiingu pH 3 5900 8-HQS 225 un./ans uaz 4%
3 a v v - 2 A ~ -y v
waag Iasa Uau 1AM Y IR IUADAMINNIY danganaasddy ¢ Dinlesimudndula

o a J a U o
wyesmuaenIndifisany Tagyananosdisazaivezaiiiiounas lsa 50 un./Aas saunu
b4 v

8-HQS 225 wn./aas Lag4% . ihataglasa Ianwlfssovesniuaonanasuiniiga

(GﬂﬁNﬁ 25; MINMARNUIDV(18))

69



110

105

(%)

v
°

Wninga

msnlaguuilag

NN 24

100

95

90

85

80

——

........

T s 2t e o s
’ -ra,
u.uuunuu”?:uu.u.

1)

ﬂmﬂﬁ'ﬂuuﬂmﬁmﬁﬂﬁmmaﬁaﬂanﬂﬁaﬂ”lﬁ'aqamm ‘PYAna; Tuaisazaiednuafninay pi 3 (—=), thnau pH 7 (), thnau pH 3
NN 4% ﬁwma«ﬂmﬁ (o), vnay pH 7 59N 4% &Wﬂﬁ“ﬂﬂ’iﬁ (—i), vhnat pH 3 5900 8-HQS 225 Wn./ans uag 4 % ﬁwma@ma
(—*—) thndu pH 7 52001 8-HQS 225 unvaas tag 4% ﬁwmacﬂﬂiﬁ (—=®==), 8-HQS 225 UN./an3 (—H*), AICL, 25 Un/aAT 39N 8-HQS
225 un./ans waz 4% haaglasa (—e—), AICL 50 un,/an5 T 8-HQS 225 UN./anT 10z 4% Waaglase (<€), AICI, 75 un./Aas 39
8-HQS 225 Wn./ans uag 4% ﬁwmacﬂﬂi’d (==©==) uaz AICIL, 100 NN/AAT 3IUAY 8-HQS 225 ¥N./AAT Uaz 4% ﬁwmacﬂﬂﬁa () (15N

MANUIN U (17))

70



140

;@ 120
=
g
= 100
oy
<
8
@ 80
b4
AC
S
3
e 60
[
4
(=3
=
E 40
xR
-1G
=
I
e 20
0
A
NINN 25

e JB 7 9 U " T 1 7 7= N B 2 | T T

a1 ()

manfdsunasnuIfwevestuaenue sreas nndaeliananng eeana Wmsnzaiodnuadningu pH 3 (—e=), dindu pH 7 (),
vhnaw pH 3 52UNU 4% ﬁmmcﬂma (), AN pH 7 520U 4% ﬁwmagima (— ), vhnaw pH 3 52uAU 8-HQS 225 Un./an5 Lag 4%
haragTase (—&—), thndu pH 7 $aui1r8-HQS 225 #N7AA% 10 4% amagiasa (——@==), 8-HQS 225 un./Ans (—*—), AICL, 25 Wn./ans
$9uy 8-HQS 225 Wn./Ans 1z 4% 1aag ase (—S=)-AlCI 5007 /An3 390U 8-HQS 225 Un./Ans uaz 4% Waaglase (&), AICL, 75
un./ans Sy 8-HQS 225 un./dns uaz 4% thmaylasa (—=€==) uaz AICL, 100 un/aas Sy 8-HQS 225 un./dns uaz 4% hmaylasa

(BT NMARUIN U (18))

71



d' = Yy Y d' Al a A YA
fndUN 2 ﬂﬂ‘H1°r‘i1ﬂ’J13»1!611Nﬂlu‘i’l!ﬁﬂ“%ﬁiﬂlﬂﬂﬂiﬂ"ﬁiﬂ“ﬁﬁﬂ 1“ﬂ1§8ﬂ@1§ﬂ15ﬂﬂ!!§]ﬂ‘i«!‘lﬁ’)ﬂi’)ﬂ
Y v =
naaelfianaring deana’
a Y a a_a Yy v v A Y k4 Y
fAdUN 2.1 ﬂ1§1‘liﬂiﬂ°lﬂﬁul°lfﬁﬂ‘VIﬂ'JHJ!"IJNGII‘Hﬂ1Q 9 Gh!f’nﬁﬂﬂ91Qﬂ1iﬂﬂ!!%ﬂﬂﬂaﬁﬂ‘h~l

anarNy ‘Puana’

91gMstlnuany
1 Y 9 = ~ ' 3 ¢ ~ 1y
Foaonndle ldananie weana’ Adnusluganaasninau pH 7 Jogilnuanu
A A % = = 1 an o [ d‘
HIUNYAND 10.20 U G'If\?vb\lllﬂfl'lﬂllﬁﬂﬁ'l\?‘ﬂ'mﬁﬂﬁ Ui‘]']ﬁ!ﬂ']iﬂﬂlﬁ]ﬂum@\ﬂiﬂ‘ﬂﬂaaﬂ@‘Ll 9
H L H L ' o 3 a a
Elﬂﬁ}u UINAU pH 3 UINaU pH 3 334N14% mmaﬁyiﬂiﬁ ﬁ1§a$a18ﬂiﬂcﬁ1a1°ﬁaﬂ Y
Ay 100 un./AaT Fallengms WAL 7.70 7.40 Haz 6.70 Ju, mud1ey Taeganaaes
a a d'd 1 Y 9 a Y [ d'
ﬁTﬁazﬁTﬂﬂﬁﬂ“ﬁWﬂVL"ﬁﬁﬂ‘ﬂﬂﬂ‘HTW‘]J’N AITNLUNUU 25\ UD./a9T hlﬁ@?q‘ﬂﬂlﬁ]ﬂuu’]ﬂﬂq@

A = @ a a 99 A A
mmﬂ%ﬂumfmﬂumiazmﬂﬂiﬂma”lcmﬂmmmmuau (115190 7)

MIVIHNVDIADNGY

Foasnndae il yanndesasazate 8:HQS 225 nn.ans uazingu pH 7 ms
VILYBIADNAUTIA AD 3303 11a% 31.60%, fmiaaat Tiand 1an19adaduganaaedu 4
o3y yanaaeuhingl pH 3 UaZis Az N AmA Ian A T 25 50 75 WAz 100
un./ans (12.70715:80 1511871042 1ag 842%, 911ia191) IAsganaaoea1sazaionsa
a1a lwanandudu 25unaas ¥alivononndae liEmsuuiuinniiga (15.80%) iile

= [ a a Y 9 A A
maunumsazmﬂﬂmma”lclfaﬂmmmmuau GM319N 7)

72



MINA 7 01gMsINuInU HazMIVIUHNYBIABNANYBITRABNNANY Il dnan e

“doana’ Mlnuanuluganiuan uazarsazateniaea lan

ognuany’ MIVIUNUYDIADNAY”
FLANAADY )
(@) (%)
1UINaU pH 3 7.70£0.84 be 12.70+£1.65 cd
1ndu pH 7 10.20+1.01 a 31.6245.71 a
WINAY pH 3 + 4% nay lnsd 7.40+0.72 be 20.36+4.35 abed

shndu pH 7+ 4% thaayTasa

vhndu pH 3 + 8-HQS 225 un./an3 + 4% ﬁmmcﬂﬂia
whindu pH 7 + 8-HQS 225 un./Ans 4 4% g Th
8-HQS 225 un./ans

SA 25 Un./an3

SA 50 Un./ang

SA 75 un./ang

SA 100 ¥n./an3

8.60+0.62 abc
9.50+0.98 ab0
9:30+0.93 ab0
8.50+1.05 abc
8.80+0.33 abc
8.10+0.28 abc
8.10+0.38 abc
6.70+0.40 ¢

23.79+6.42 abc
26.354+4.46 ab
23.69+3.93 abc
33.03+5.60 a
15.80+3.27 bed
15.18+2.39 bed
10.42+1.18 d
8.22+1.81d

@

/@ A v Jda s ey A (% 1= ' aaa A ¢
@]'Jla"’U‘VlE]QiuﬂE)allulﬂfJ'Jﬂu‘Vlll'f]ﬂ‘]iﬁL‘HllﬂuﬂuLlllllﬂ'J’lllllﬁﬂ@l’]\ﬁ/l’]\?ﬁﬂ@]ﬂﬁzﬂuﬂ'\]'lul"]fﬂnu 95 %

o a o .
MM AAT124 1a875 Dancan’s Multiple Range Test

Y
9A31NIYAUN
@ 3 1 ] ' (% ! ES '
sasimigathluynyanaaoidanod1d5amsy s adiuin 24 nmiuszaoudis
v Y J ) @ a g
AN Tagganaaedtiinayl pH3 3IW0U8-HQS 22510./anT Las 4% ya1agIase 8-HQS 225
a = g U A = Bol Y A [ ~
uN./Ans UoAI1NTALIgIge-AIUgANAA 8T 7 Ndas 1nTgat Indfeany Tasiya
a a 1 2 % L ?x’/ ' o {
NARDIAITAZA1ONTAA lFANAALTUTUATL . 1H8AT1N159A1d1 Tasmmizauaiun 4

L?Juﬁ’u"lﬂ (ﬂW‘I‘ﬁ 26; AT NNANUIN U (19))

73



2.5 4
=2
@
E
<
)
aog L5 -+
&
&?
e
=
i~
ag 1 -

05 -

0

1 2 3 4 5 6 7
181.(3%)

amin2e  dasimsgaivestensnndieliananne <Beana’ TuesagaielndeMiindiupt 3 (—), Wndu pH 7 (), 1ndu pH 3 59uRY 4%
Waglasa (--m-), 1INau pH 7 39300 4% Wianadg asa (— =) 1nau pH 3 39001 8-HQS 225 un./ans uag 4% haaglase (—*—), 1
AaY pH 7 $90AY 8-HQS 225 ¥n./aA3 uag 4% ianaglasa (——@ =), 8-HQS 225 UN/aAT (), SA 25 UN./aA3 (—e—), SA 50 UN./aN3

(=€), SA 75 WN./aAT (====) 1tag SA 100 ¥n./aa5 (AT (@15 9MARUIN U (19))

74



dl sO‘ L+%4
msulasuuilasiviinaa
P 4 o 1 VA ° 9 2 o ~

NnyanaaoINvIinaaanalegInelilol auidye uazlnaimeany Tasnyanaany
¥ ! 1 (%) =) %)I g v 1]
WINAU pH 3 390NV 8-HQS 225 UN./AAT 1ay 4% Wanaglasa Ninvinaavedrsonon

1 I A ' Y ) 1 @

ndeliniga sesasuniluyganaass 8-HQS 225 wn./ans aauiinau pH 3 5N 4%
Y v 1 ‘0
enaglasd ersazatensaea ladn 100 un./aas Timindavesyeasnnale lifdian
A A v 9 a3 @ ! v ) ~ ~
Wiga Ao venonndle ligadeihminvesroasnndis lduiniiga (MW 27; 151901ARLIN

U (20))

d' Y ¥
mslasunlasnnulassevsaniuaen
! v v = ~ o ~ -4
goaonnale liandndne Weana’ Mlnuenulunnyanaaos Junlesiiudniu
X y 1 % a
TRwevesnuaonlndinesdy Iavganaaoaiinaup3 2Ny 8-HQS 225 un./anT Loy
1 A 43 v L 2 A ¥ ~
4% eaylnsda VladiFuann i AN gataganaaniInal pH3 I
s 3 v Y o A y ay _ a
WefidudnuIAsoup iNIUAONAAATAIN TR AIUYANAA 09T 152 A18NTAYIA @
E s 3 I F £% v ' 1w A
nnanuduTuiinleiduannnIaseevesiuaen liuanatenu (M 28; M51NIARLIN A

21)

75



110

105 -
E 100 -
[c
T
3=
=
EX)
Z 95 -
(=3
=
E:
be)
1 . .
E . o
e 9% 7 w )
[ "ﬁ
85 -
80 T [ N N\ & S/ 7UN\NSS &S NI T y y T T
1 2 3 4 5 6 7

1181 (31)

amn 27 madsundasiminaavesyeasnndle lifananais teeanar luaisazmedaionininay pH 3 (—), Wnau pH 7 (- ®), dnau pH 3
TN 4% Wenasy Iase (--m-), Uinau pH 7 39U 4% Wienasg lasa (— ), 1inau pH 3 39501 8-HQS 225 Un./an3 uag 4% Wimaglasa (
=& ), 1Inau pH 7 3900 8-HQS 225 UN./aAT 1Ay 4% anadg lasa (—=@==), 8-HQS 225 ¥n./ans (—HF), SA 25 un./ans (—=—), SA 50

UN/AAT (=€), SA 75 UN./aAT (==9==) 11az SA 100 ¥N./AAT (7A@ 19MARNUIN Y (20))

76



140

120
S
&
e 100
=
=
<
®
g 80
T
5
=
=z 60
=
(=3
=2
=
e 40
=
I
=
20
0
A
NNN 28

’

a1 (3w

malasuulasnnuIfuevesmnuaenvesresennn o liananae wdeana’ luensazaroidnuamninau pH 3 (—4=), nau pH 7 (),
UINAY pH 3 3IUNY 4% Wieagylase (=), UINaY pH 7 33NN 4% 1anacy lasa (), 1nay pH 3 5900 8-HQS 225 UN./aA3 Lay 4%
Waaglasa (T* ), dnau pH 7 IR 8-HQS 225 UN/AAT 1Az 4% anaglasa (—=@==) 8-HQS 225 un./an3 (—K ), SA 25 Un./AA3

(—=—), SA 50 Un./aa3 (-€===), SA 75 un./aa3 (==9==) uag SA 100 ¥N./aA5 (BT (@15 MARUIN U (21))

77



aouii 2.2 msl¥nsawaladn Anannduduma q saunlsasendadududamn 225 un./

a : 2 U v v 2
ang uae 4% mmaaﬂma1umsﬂﬂmqmiﬂmmnunmﬂ"luaqamm ‘togana’

GRLRESIE Y
VINMITNATOINDI YANAADIAITAZANUNTAIIA 1¥AN 100 UN./AAT TINAD 8-HQS
a 3 o Y1 Y Y v A
225 wn./aas naz 4% Wmaglasa ildveasnndle ldlegnsidnuesnuniniiga (12.90
. ] [ Aa v 901 < 1Y) { 4
) e lilanuuenanadanuganaaeaiinal pH 7 (10.20 34) vaziganaasddu 9

= [ Y A [ = v 1 [ A
Mﬂ?ﬂﬂWiﬂﬂL!ﬂﬂuﬁlﬂmﬂﬂﬁﬂu Iﬂﬂllf]?fgﬂﬁﬂﬂllﬁ]ﬂlﬁz‘ﬂ?ﬁ 7-9 U (15NN 8)

MU YDIADNYY

Tunmsnaaeanu goaenndse innnesulnganaaes 8-HQS 225 un./ans Las
thindu pH 7 imsunuiiutesaengunnndn fo/33.03 0 31.62%, mudiy e liuand1s
naTaATLYANARDIDY § TwEe sniunsAma ludn 7550 ans Sauiyleasendas Tudy
Fala waz 4% 1haaaflasar (15.23%) Tasgananbsasazarensasaladn 100 un/das
$9ufy 8-HQS 225 un./@na iz A% abway lase iiazaiazaensaea ludn 25 un/das
390U 8-HQS 225 Mndans ia 4% iharad lasd ﬁmimumamaﬂ@mﬁwﬁumnﬁm

(22.73 1AL 22.67%; MUAINU) (R157197'S)

78



MmN 8 01gn1sdnuany LaznIsUIMANYeIAENAUVDITEARNNA e T anane
wwedna’  Nilnuanulugeniugu nazdisazalensawd ladn  sauny

a a 4 a 30’
leasendnd Tududanla 225 un./aas uaz 4% ihaaglasd

owdnuadu’  mIvuiinvesnongy’
FANAADA 3
(@) (%)
Ynau pH 3 7.70+0.84 b 12.70+1.65 ab
Yndu pH 7 10.20+1.01 ab 31.6245.71 a
shndu pH 3 + 4% shaayTasa 7.4040.72 b 20.36+4.35 ab
ndu pH 7+ 4% shaagTasa 8.6040.62 b 23.79+6.42 ab
whndu pH 3 + 8-HQS 225 un./Ans + 4o \himagined 9,50+:0.98 b 26.35+4.46 ab
i pH 7 + 8-HQS 225 un. /A3 + 4% Al TaTarinsa 9.30£0.93 b 23.69+3.93 ab
8-HQS 225 un./ans 8.50:£1.05.b 33.03+5.60 a
SA 25 un./Ans + 8-HQS 225 Mg/ + 4% Thaalas 9,6021/17-b 22.6743.11 ab
SA 50 u./AAT + 8-HQS 225 mg/L. + 4% ihmaylnsa 9.40+1.01 b 18.75+4.55 ab
SA 75 un./AAT + 8-HQS 225 mg/L ¥ 4% 1hgrag Tns s 9.30£1.33 b 15.2343.41 b
SA 100 4n./303 + 8-HQS 2257ig/L +4% 1119 ag 1A e 12:9020.82 2 22.73+3.63 ab

o

/@ A vl A o A o 1 ' aad Y y ¢
ﬁ?iaﬂ]%@giuﬂ@ﬁnulﬂﬂ?ﬂuwn ﬂ‘]‘:ﬁLﬁﬁ@uﬂullunﬂ'nﬂllﬂﬂﬁ'mﬂ'mﬁﬂ@ﬂﬁzﬂuﬂ?’lnl%ﬂuu 95 %

o a o .
MM AAT12H 1875 Dancan’s Multiple Range Test

Y
9AI1NTAAUT

o

P ) 1 4 % U U {
“]gﬂﬂﬂaﬂﬂnﬂgb'ﬂﬁ GliWﬂTi@ﬂiﬂﬁﬂaQ@ﬂN@]’t‘)LﬁfNﬁﬁ\‘l%Tﬂ’Juuiﬂ Tagawiziun 2-4

a

[

%I ' Y] ~4 1 { v o !
X AIINITAAUTIAAAIDYINBALIU LASIIALIT I L!éjﬁﬂ@u‘lsl}W\?ﬂﬂﬁWﬁQ'JUﬁ 4 Iﬂﬂ‘gﬂﬂﬂﬁﬂ\‘l
a a a 1 [ ¥ o ¥
A150z18NIAYE L8N 100 UNv@aas 310U 8-HQS Az 4% iaiag lasa Uonsinsgain
: 1 3 4 ' o ¥ I 9 ! o ¥
Q’\iﬁﬁ;ﬂ uaganaasIuINaUY pH 3 5390 4% mmacﬂmﬁ, UINAU pH 7 5IUNU 4% UIAD
A o g o A U A S o ?,’ Y = [
“yiﬂiﬁ HOATINTPAUINNGA TIUYANAADIDU Mﬂ@]i?ﬂWiﬂﬂHTiﬂamﬂﬂﬂu Iﬂﬂijﬂ‘ﬂﬂﬁ@\i
A a Y Y A= o FZR Y 9 g Y Y 2 [
ﬁTiagﬂTﬂﬂiﬂﬁ]ﬂﬂhl“]fﬁﬂnﬂﬂ’ﬂﬂlsllﬂ"’llu‘l’lﬁﬂkl11’]11ﬁslfﬂﬂﬂﬂﬂﬁ'lﬂllllﬂﬂuThlﬂblﬂﬁlﬂﬂQﬂu

(ﬂTW‘ﬁ 29; MINMARUIN U (22))

79



2.5

2 -
°z
®
' 1.5 4
c
=
25
[cy
fe<
o 1 4
=
~
S

0.5 -

0

1 2 3 4 5 6 7
naT(w)

A 29 é”@smﬁ@ﬂﬁwmsﬁaﬂaﬂﬂé’aﬂﬂaqawmﬂ GGILOY Twansazaroinuafiniingu pH 3 (=), 1hndu pH 7 (), Yhndu pH 3 30 4%
ﬁwmacﬂﬂsa (~-m-), Yhnau pH 7 5910 4% ﬁwnacyiﬂﬁﬁ (— =) S pH3 59uNY 8-HQS 225 un./ans uag 4% ﬁmmcﬂﬂiﬁ (—k—) 1h
Adu pH 7 32 8-HQS 225 Un/aAT uas 4% ﬁmmcﬂﬂiﬁ (—=@==),8-HQS 225 un./ans (—F ), SA 25 un./an3 5IUNU 8-HQS 225 un./anJ 1az
4% ﬁmmcﬂﬂia (—=—), SA 50 ¥N./AA5 SIUNY 8-HQS 225 UN./aAT Lag 4% ﬁmmcﬂﬂiﬁ (=€), SA 75 UN./AAT 5IUNY 8-HQS 225 Un./ans

uag 4% ﬁmmﬂﬂﬂia (==©"=) @ SA 100 UN/AAT 5INNY 8-HQS 225 un./ans uag 4% ﬁmm“ﬂﬂ’iﬁ (““ﬁ\““)(msnmﬂwmn v (22))

80



dl sO‘ v
msnlasunlasivinegs
Tuganaaosdisazaronsas1d la@n 100 un./Aas 53R 8-HQS 225 WN./AAT 1Ay
1 a3 o 1 v Y a A
4% haaglasa hihmiindavesseasnndle liuiniige seaufe d1sazalensa
1 o a g [ 4
W18 5an 75 WN./Ans 390U 8-HQS WN./AAT 1Az 4% 1aaglaTd dIuyanaaedduy
~ = 1 o Yy ot 3 9 1 o 2 =
unmsulasulasveuinviinaalndifesny dau1InaY pH 3 300U 4% Waag lasa U013

= % o ] Y Y ~ ~
gtymﬂumuﬂamawaﬂaﬂﬂmﬂumﬂwqﬂ (MNN 30; MITNMANUIN VU (23))

d' Y Y
fﬂilﬂﬂﬂullﬂﬁﬁﬂ??uiﬂﬂﬂﬂ“ﬂ@\‘]ﬂ?uﬂ'ﬁ]ﬂ
Y ! Y 9 = A Y a a
ﬂTuﬂ@ﬂ‘U@Qﬂf@ﬂ@ﬂﬂﬂ’wiNﬁf}aﬁ'ﬂﬂ ‘loydane’ ‘V]ﬂﬂll"ﬂﬂuiuﬂgﬂﬂﬂﬁﬂﬂﬂﬁﬂ“]ﬂaq“ﬁaﬂ
a 1 @ a ¥ I 3 4
75 WN./A07 3IUNU 8-HQS 225 UN/aa5 11ae 4% u"l@]'mcl‘ﬂﬂiﬁ ﬁlﬂ@ﬁl%uﬁﬂ'ﬂﬂiﬁjﬁﬁ@%ﬂﬂ
v A 2 A ~ v v va o ) "o
NIUADNWNNINVU TIUYANAQADIDU Nﬂ?ﬂmiﬂﬂQﬂﬂlﬂﬂﬂ?uﬂ@ﬂ{lﬂﬁmﬂﬂﬂu ]'liJ!W]ﬂ@'Nﬂu

un (ﬂW‘I‘ﬁ 31; MTNNIANUIN VU (24))

81



110

105

(%)

v
°

Wrnda

msulasuuilag

MNN 30

100

95

90

85

80

- s —mee s —- — - - g L DAYt 8 )

1 2 3 4 5 6 7

“Bal ()

ﬂmﬂ"éﬂuuﬂmﬁmﬁﬂﬁﬂmméﬁaﬂaﬂﬂﬁ’w"lﬂ'ﬁqamw “Qudna’ Tuasazatoiamniindsy pH 3 (—), vhnau pH 7 (**==¥F), vhnau pH 3
FINNY 4% ﬁwnacyiﬂia (o), vhnau pI7. 5L 4% ﬁwmacﬂﬂiﬁ (— ) Thnau pH 3 52uNU 8-HQS 225 un./ans uag 4% ﬁmm@ﬂia
(——), thnau pH 7 520NV 8-HQS 225 un./ans uag 4% ﬁmmaﬂﬂia (——®-), 8-HQS 225 un./ans (—F), SA 25 un./ans 5IUNU 8-HQS 225
UN/ANT 1AL 4% ﬁmwacﬂmﬁ (—e—), SA 50 ¥n./an5 SRV 8-HQS 225 UN./AAT Lag 4% ﬁ’mwacﬂﬂiﬁ (===€===), SA 75 Un./AAT 5IUAV 8-HQS

225 uN./aas wag 4% maglasa (-=S==) uag SA 100 ¥n./AAT TIUAD 8-HQS 225 UN/ANT Uaz 4% eay lasa (A ) (@15 NMARUIN Y (23))

82



140

~ 120
=
[
&
= 100
Rl
S
®
c 80
©
3
=
S 60
e
G
=
7____,‘ 40
G
=
=
= 20
0
=~
NINN 31

—_—F - & .- Y A —_ - — — - - -

1 2 3 4 5 6 7

a1 (W)

manfdeunasmuIwevesiunenvestenshadadlilanan no-Beana’ Twmnsazatednuaminingu pH 3 (—e—), thaau pH 7 (),
Yndu pH 3 $au 4% ﬁmmcﬂmﬁ (e, a§ineU pH 7 320 4% ﬁ"wmacﬂmﬁ (——) thindu pH 3 $au 8-HQS 225 Un/AAT LAY 4%
ﬁwmacﬂﬂsﬁ (—*—). thnau pH 7 57ufU. 8-HIQS 225 mny/aas uae @% ﬁlwmacﬂm’d (—=@=), 8-HQS 225 un./an3 (—F ), SA 25 Un./an3
$auy 8-HQS 225 Un./Ans uaz 4% hmaglasd (—e=—), SA.50.un/anT 30y 8-HQS 225 Un./Ans uaz 4% Wmaglase (<e), SA 75 un./
aas 5ouNU 8-HQS 225 wn./ams uag 4% ﬁwma«ﬂmﬁ (====) uaz SA 100 uN./AA3 SIUAU 8-HQS 225 WN./AA5 uaz 4% ﬁwma«ﬂﬂsa

(A (3 19MARUIN Y (24))

83



= = Yy g A o w . . A
AOUN 3 ANEIMIANMVNVYHNHINSTNVIIHINHYONITLIVIY (essential oil) 11““5?]9]918!
[ v v =2
ﬂ15ﬂﬂ!!‘i]ﬂu‘lfﬂﬂﬂﬂﬂaﬁﬂ“luﬂqaﬁﬂ'lﬂ ‘lﬂﬂﬂﬂa
= R voa Yy 1 A A ¥
fauNn 3.1 mﬂ“lf‘mu‘m‘iauizmmlmmmwumuma °'|Gl‘llfniﬂﬂﬂ1Qﬂ1iﬂﬂ!!ﬂﬂ1—!ﬂﬁﬂlﬂulu

ananNy ‘Puana’

91gMstlnuany

R v 9 3 ¢ o {
1NNITNAADINDIN %eﬂaﬂﬂmﬂnlﬂuﬁmmaemmau pH7 ﬁ’iﬂqﬁﬂlﬁ]ﬂUUWL!ﬁQfﬂ

an v

= ] = ! v d’ =
19 10.20 27U c]f\illllllﬂ’J'lil!,mﬂ@‘]N1/]’Nﬁ'ﬂﬂﬂlJEﬂQﬂ’li‘]jﬂLLi]ﬂ‘l!ﬂlﬁ]\ﬁqfﬂ‘ﬂ@ﬁﬁ)\iﬁ]u il (3J’E]'lfgﬂ’li‘1jﬂ

Y v
(3

! v o ! v g
HANUIZHIN 7-9 T1) oniu yanaaotimay pH 3 59001 4% anaglasd Joignisiln
v [ % o T a o Y Y 9/
HINU 7.40 U Iﬂﬂﬂéﬂﬂﬂﬁ@\?ﬂﬂJuﬁﬂuﬁglﬂﬂqn 75.40./a93 Tnhl‘ﬂs]ff’)ﬂ@ﬂﬂailflllﬂlli’nq’]jﬂ
@ A Y A = (Y ? o v Y 9 A
HINUINIUIUNG A (9.00 YU) LM@LIE&UWIEJUﬂTJGléﬂ(ﬂﬂﬁ@\11!TNUWﬂlﬁglﬁfﬁnﬂfﬂﬁJlmﬂJﬂlu@u 9

(157199 9)

fﬂi‘]JTL!!ﬁﬁJﬂJ@\‘]ﬂf]ﬂii]il

v
=

= I
Yanaaed 8-HOS 225.4n /a5 HasiinawpH 7 TJﬂWﬁUWHﬂI@Q@@ﬂ@Nﬂg’JSVm}N\W]’c:fﬂ

aa Y

A9 33.03 1Az 31,62%, @aa1ad a4 Wi Tumana NTa AN UYAN A0 9 i
Y Y a A A
YANARDIINAY pH-3 LAZATALID 1aan ANUETNTS0 75 Hag 100 un./aAT (12.70 11.94
H 4 1 Aa o
1626 uaz 1133%. wa10u) laghganaaetim uvon s et 25 un./aas vildaongw
A daf ~ P =4 o g o 1 Yy 9 A
VNN UL NG A (19:88%)- 1iialilgu AUganan o911 iU a5z Mo 1n syt udu o

(113199 9)

84



MINN 9 01gn1sdnuany LaznIsUIMANYEIAENAUVDITEARNNA e T anane

] ) '
“eana’ Nnuanuluganiugy uazaisazaeriuenazvieN

ognuany’ MIVANVBIADNGY
FANAAD 5
() (%)

Yndu pH 3 7.70+0.84 ab 12.70+1.65 be
Yndu pH 7 10.20+1.01 a 31.6245.71 a
dindu pH 3 + 4% haaglasa 7.4040.72 b 20.36+4.35 abe
vhndu pH 7+ 4% thaagyTlasa 8.60+0.62 ab 23.7946.42 abe
vhndu pH 3 + 8-HQS 225 wn/@ns + 4% thaaglasa 9.50+0.98 ab 26.35+4.46 ab
vhindu pH 7+ 8-HQS 225 un./ans +/4% 1haragnsd 9.300.93 ab 23.69+3.93 abe
8-HQS 225 un./ang 8:5041.05 ab 33.03+5.60 a
Yhifunenszimed 25 un./ans 8/00+0.88 ab 19.88+4.92 abc
Yafumeuszinet 50 un/ans 8.40%0.73 ab 11.9442.13 ¢
Yafumeuszinet 75 un/ans 9.0040.52 ab 16.26+3.39 be
dfunenszimet 100 un./aas 8.600.50 ab 11.3342.00 ¢

@ A (2

/@ A v Jda v A (% 1= ' aaa A ¢
@]'Jla"’U‘VlE]ﬁ‘ﬂuﬂE)allulﬂfJ'Jﬂu‘Vlll'f]ﬂ‘]iﬁLﬂllﬂuﬂuLlllllﬂ'J’lllllﬁﬂ@l’]\ﬁ/l’]\?ﬁﬂ@]ﬂﬁzﬂuﬂ'\]'lul"]fﬂuu 95 %

o a o .
MM AAT124 1a875 Dancan’s Multiple Range Test

9
90311139A11
R ) 3 g
sasImigaihesonennd o liananaies Beana nyanaaedionsinisgain
Y A v 3 Il ] 1 Y ya Y
Indifeenu nsgailanatedlisaisy Lazaaaniin-Tagaensnnde lindnuenuluge
3y o ' a ~ T ya vy o & 1 3
naaeui i uoNIziBY] 50 UnYans Imsgat1idd uazlndfanuganaasedu q @i
S ! Y 3 I 1 v 3 Y 3
AU pH 3 39111 4% 11910 1AFa-UINAL pH-7-5IUNY 4% Wiaadg lasd U6a31n3gain
1 < ~ 1 A = ao’ Y A ]
anAA99Y193IAITI LAZANAANINNGA AIUYANITNAADIDU q UEATIMIgar1 IndReany

luAosuanaIan UL (MINA 32; AITNMANUIN U (25))

85



2.5

o

(1a./%9/31)

1.5 -

v
°

2ATINITAAUT
1

1Y

a1 ()

AUz sanmsgaivesyenennals lifanavnesduana’ luasazaiednuantiing i pH 3 (—=), Wnau pH 7 (=), Winau pH 3 50U 4%
Waasglaga (-—-m-), Wnau pH 7 39300 4% Wimaglasa (— =) 1nall pH 3 39001 8-HQS 225 ¥n./ans uag 4% imaglase (—* ), 1
AU pH 7 390AY 8-HQS 225 UA./AAT 1Az 4% Waaglasa (—=@==), 8-HQS 225 UN./An3 (—F—), iniiuneuszimeul 25 un./ans (—e—),uniu

' - - , - - . -
WONTLHEU 50 UN./AAT (--€=), WINUNRONUITLINIVT 75 WN./AAT (==9==) 1az iU UHaNTLHEV1 100 WA./AAT (") (MTNMANUIN U (25))

86



dl sO‘ L+%4
msulasuuilasiviinaa
1 %,’ Y] 1 k) QId' v 301 < 1 [
w1 hindavesrenonndle indnuanuluganaaeuiindu pH 3 52unu
a H a3 o ' v v ~
8-HQS 225 wn./aas uaz 4% haaylasd Nihmindavesrveasnnale lduiniige Tag
¥ 1 1 (%] H Q' Y gIJ 1 1 1 4 1
MMINAAYeIT0ADN TTUINIUN 2-5 WNVAU 1INTUIZADY 9] AAAIDEIIADILDY TIUYA
d’ SOI 9 | 9 Yy g’; LY t:‘ [ v td'

MINaavIdU 9 rtinvesrononnale lirzanasaaiui 2 nasnndnuanu Tasiiga

4 ' 1 o Aa %,} g v
NAAENINAY pH 3 39UND 8-HQS 225 WN./AAT Lag 4% Waaglasd Jiniinanaduin
4 1 %} < 1 [ a
Wga 5090901 Ao voaonnale lifluyanaasuiinau pH 7 S2unU 8-HQS 225 un./aas uag

b4 v 1 a {
4% Lﬂ@Tﬁ“gIﬂﬁﬁ WIUUNRDUTSIHYVUT 25 UN./AAT (ﬂTWﬁ 33; T NNANUIN U (26))

= v Y
manlasulainnuldwevesnuaon
Y ¥ YA Y o a s v
mMusenvesnae iimlndslnasazaatosanunnyananes nlosidudannulag
Y Y 1 % a
soveamuaenlndifesny TasyganaasaianawpH | 32 5Iu01 8-HQS 225 wn./ans uay

¥ a N 9 A 2 ~ A
4% u”lﬁ”lﬁi]ﬂﬂi’d 3JLﬂ@ﬁl“ﬁu@ﬂ’ﬂﬂIﬂNﬂL‘WNﬂmNWﬂ‘ﬂ@ﬂ (HINN 34; MTWNNANUIIN U (27))

87



106

104
102
~ 100
S
g o8
a(.:
=
W9
°=
=
(=3
= %
=
@
o9
I
= 90
88
86
84
4
NN 33

s s
X alakakad

1 2 3 4 5 6 7

A1)

ﬂmﬂ"éﬂuuﬂmﬁmﬁﬂaﬂmméﬁaﬂaﬂﬂﬁaﬂﬂaqamw ‘Dvana’ Tuerragaelauaruihnay pH 3 (—), vhndu pH 7 (=), vhnau pH 3
FINNY 4% “L?Wlh’mﬂﬂiﬁ (o), vhnau pH 7°52u1 11 4% ﬁwmacﬂﬂia (— =), vhnau pH 3 52uNU 8-HQS 225 Un./anAs uag 4% ﬁmm@ﬂia
(—), Yvndu pH 7 52uNU 8-HQS 225 Un./aas uag 4% ﬁwmaqﬂmﬁ (—=®=), 8-HQS 225 wn./ans (—F—), ViumeusEmen 25 un/ans
(—e—), VuTurewuszmen 50 un/aas (-8, thfuneuszmion 75 un/ans (=== uazihifurewszimen 100 n/Aas (BT (1519

MANUIN U (26))

88



140

120
S5
=
e 100
=
Az
<
g
® 80
e
G
s
2
60
€
G
=
E
= 40
=
P
=
20
0
4
NINN 34

A\ NIV I )l - - 2 4 =22 % ~ f8 /7 .«

1 2 3 4 5 6 7

a1 (AN

ﬂmﬂéﬂuuﬂmmmTﬁ’wammﬁ’m%ﬂmmﬁﬁaﬂaﬂnﬁ’w‘lﬁ’aqawmﬂ ‘[paend’ nafacsuliinau pH 3 (—), vhnaw pH 7 (=€), vnau
pH 3 57WNY 4% ﬁmmcﬂmﬁ (o), VnAw pH 7 521N1114% ﬁ”wmacﬂﬂsa ), vhnau pH 3 52uNU 8-HQS 225 un./ans uag 4% hana
ylpse (—* ), vhnau pH 7 59unU 8-HQS 225 un./an3 iag4% ﬁwmacﬂﬂiﬁ (—=@-), 8-HQS 225 un./ans (—F), vafuneuszimen 25 un
a5 (—=—), ifumeuszimet 50 un/ans (-e==), difuneuszimon 75 un/ans (--€-=) nazihuneuszmont 100 un/aas (A )(@319

MANUIN U (27))

89



d‘ Y ?: U Qq' d d‘ Yy v \ IS % % Y
noUN 3.2 ms‘lwmummzmwu‘n NANTNLYNVUAN “|G!‘Hﬂ]iﬂﬂi’ﬂféfni‘ﬂﬂ!!ﬂﬂuﬂﬁ?ﬂ"lll

ananNy ‘euana’

913l
= 1 1 9 YA Y d' %‘

VINMSANINAABINDIN Foaonnale lilogmsdnusnunuigaluganaaeaiin
nau pH 7 (@eglnuanu 10.20 1) ua lulianuuanaenwananuegnsdnunuveya

4 %‘ o 1 o aol g LY 2 -4
NAADIBY 9 enI3U gAanAaeRINAY pH 3 590N 4% aagIase idurouszmeiug
100 un./aas Nlio1gn1snuanu 7.40 uag 7.30 T, awaau Taoreaonnale ldnlnuslu
? o 2 -4 a =) [ ~ [ A = o
WureNsZIMeNuN 50 un./aas Vargdnanuuniga (9.00 u) iwenfJeumeunuga

Y o 2 v [y SA A
NAADIUINUNBUTSIHINUNANVAUNUUDU ) (§113190 10)

MIUIUNNUDIADNGY
B > =
gANAADIEITaza 1w 8-HQS 225 Wn./AAT 4agihinNad pH 7 1n1511uv09a0NaNgIga
v H ] Y

A0 33.03 18 31.62%, MUAIAN FINHWIUA0NgUILITRBIY TIanANNeERAN YR

d Y v 4 1
NAREIDY ) oniugANanpiINAY pH 3 1Az W UHoNT W25 50 75 1az 100 un./aas Nl

A a g o w { ¥ o
MTUIUNNUDIADNGY AN 12.70-15.19 14,141 1.29 140%-9.76%, arudiay TasMiiuron

L 2 a 0, q Yu P 9 = 4~ o

sTelu 25 wnaas alnyeaonnalelinsivyesaenguiniga efieunuye

o 2o 4 ~
NARRNNNUHONTUV HUURANMTUIU DN (915197 10)

90



MINA 10 81gnITNUINY HAZNITUIMNNYBIABNYUIDITEABNNAIE Idanane

{ @ %’ LY 2 4
“poana’ Mnuenuluganiuay tazdrsazasiureNazvelun

oginuany’ MIVANVBIADNGY
FANAADA 3
() (%)
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1181M19M15M (Florbelle”) 6.50+0.64 ¢ 15.59+2.64 b
AL,(SO,), 100 ¥n./an3 9.60+0.56 cd 24.215.02 ab
AL(SO,); 25 un./an3 + 8-HQS 225 NN./AA3 + 4% gaglasa  13.60+1.10a 29.92:+6.90 a
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SA 25 un./ans
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8.40+0.40 de
11.90+0.69 abe
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16.00+0.50 b
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225 UN./AAT + 4% ﬁmmaﬂma (C), AI(NO,) 100 ¥n./an3 (D), AI(NO,) 50 Un./anT + 8-
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v
un./aas (M) sagiiurensevielueuse 50 un./ans (N) (Magva1y 400x)
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dulunenssme 75 un.ans ), dulunenssmeiiug 50 un/aas (), diumeuszimeiing 100

un./aag (L), NINUNDUTSINYNZINT 50 UN./aaT (M) waziiuenszvieluo e 50 Un./ans N)
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AL(SO,), 50 un./aA3 100 95.72 96.47 97.97 99.61 103.89 103.6
AIZ(SO4)3 75 Un./ang 100 9594 96.84 98.29 99.82 103.99 103.59
AIZ(SO4)3 100 ¥n./aN5 100 96.05 97.09 98.48 99.97 104.13 103.65
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MSNMANUIN U (4) DATIMIgah (Ma./F0/3u) vesrenenndleldiananae “deana’ (Ml 11)

M
1 2 3 4 5 6 7

nINIUA

Vind pH 3 {58 0.94 0.52 0.36 0.29 0.29 0.15
shndu pH 7 153 0:80 0.65 0.40 0.48 0.37 035
vhndu pH 3 + 4% thmayTasa 2,19 0.64 0.31 0.15 0.23 0.26 0.24
vhndu pH 7 + 4% hmagyTasa 1.33 0.93 0.16 0.29 0.16 0.20 0.21
1hndu pH 3 + 8-HQS 225 un/Ans + 4% thaagTnsa 181 1.26 0.82 0.68 0.36 1.04 0.43
whndu pH 7+ 8-HQS 225 un/Ans + 4% thaagylnsa Il 0.51 0.55 0.36 0.42 0.48 0.44
8-HQS 225 un./ang 147 0.83 0.79 0.51 0.57 0.55 0.44
AL(SO,), 25 ¥n./aA3 + 8-HQS 225 UN./AAT + 4% thaaqlasa 1.76 1.09 0:89 0.6 0.81 0.83 0.65
AL(SO,), 50 ¥n./aA3 + 8-HQS 225 UN./AAT + 4% 1haraeg s L 0.28 0:31 035 0.49 0.56 0.41
AL(SO,), 75 ¥n./aAT + 8-HQS 225 UN./aAT + 4% thadelasa 116 0.17 0416 0.1 0.16 0.14 0.23
AL(SO,), 100 ¥n./aA3 + 8-HQS 225 UN./aAT + 4% thddeglnse .19 0.34 0.11 0.18 0.3 0.44 0.41
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M51manIn v (5) manasumlasimiinan (%) vesveasnndigldianariae «daana’ (mwii 12)

Tu
1 2 3 4 5 6 7

nINIUA
vhndu pH 3 100 100.15 101.5 101.3 98.67 98.24 96.03
thnd pH 7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
ﬁWﬂﬁ"u pH 7 +4% ﬁlmmﬁjﬂiﬁ 100 99:1 98.29 97.45 96.48 95.35 93.79
ﬁwﬂé’u pH 3 +8-HQS 225 UN./aA3 + 4% ﬁmm”ﬂﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
ﬁlm'cibu pH 7+ 8-HQS 225 Un./ans + 4% ﬁlmmsﬂﬂiﬁ 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
AL(S0,), 25 Un./@A3 + 8-HQS 225 un/ans + 4% thmaslasa 100 101.46 102,44 102.92 103.46 102.66 101.96
AL(S0,), 50 un./An3 + 8-HQS 225 un./Ans + 4% 1 atag Tns e 100 99.17 98.43 98.41 98.53 98.51 95.94
AL(SO,), 75 ¥n./ans + 8-HQS 225 UN./aA3 + 4% ﬁwmacﬂmﬁ 100 98 54 9711 95.85 92.93 93.59 9271
AL(SO,), 100 un./An3 + 8-HQS 225 un./an3 + 4% haylasd 100 98:96 97453 96.9 96.31 95.9 95.01
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M351MAREIN v (6) Manlasumilasnnulfssevesiiuaen (%) vessenennddliiananie “daana’ (M 13)

I
1 2 3 4 5 6 7

nINIUA

1hnaw pH 3 100 99,73 101.33 100 93.88 93.86 96.81
vhndu pH 7 100 93.52 92.63 94.86 97.47 102.81 103.72
vhndu pH 3 + 4% honagyTase 100 96.09 97.24 98.69 100.18 104.23 103.76
whndu pH 7+ 4% honagyTase 100 96.18 97.43 98.86 100.33 104.39 103.89
1hndu pH 3 + 8-HQS 225 un/Ans + 4% thaagTnsa 100 96.03 100.85 103.68 104.82 116.46 118.04
whndu pH 7+ 8-HQS 225 un/Ans + 4% thaagylnsa 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97:22 98.65 100.15 104.29 103.82
AL(SO,), 25 un./Ans + 8-HQS 225 un./Ans + 4% 1ha1agylasd 100 100:5 98.76 99.26 101.74 100.74 103.23
AL(SO,), 50 ¥n./aA3 + 8-HQS 225 UN./AAT + 4% thanagTasy 100 90.64 89:16 95.57 92.12 103.2 101.23
AL(SO,), 75 ¥n./aAT + 8-HQS 225 UN./aAT + 4% hadyTnse 100 88.3 7634 70.23 73.03 72.77 75.2
AL(SO,), 100 4n./An3 + 8-HQS 225 un./An3 + 4% 1 wasylnse 100 87.88 80.05 83.59 87.63 93.43 97.73
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MSMANUIN ¥ (7) DATIMIga (Ma./50/3u) vesrenenndleldiananie “Baana’ (Ml 14)

U
1 2 3 4 5 6 7

NINUUA

11ndu pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
AI(NO,) 25 un./an3 173 125 0.98 0.4 0.42 0.28 0.16
AI(NO,) 50 uP./an3 1:58 113 .06 0.54 0.66 0.46 0.4
AI(NO,) 75 un./an3 1.63 0.95 079 0.44 0.49 0.33 0.38
AI(NO,) 100 47./303 1.61 0.98 0.86 0045 0.55 0.44 0.49
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Ms1manIn v (8) manlasunlasimiinaa (%) vesveasnndgldianariae «daana’ (mwii 15)

M
1 2 3 4 5 6 7

NN

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁ?ﬂﬁ‘lu pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 99.1 98.29 97.45 96.48 95.35 93.79
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
ﬁ’wﬂé'”u pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ang 100 100.45 101.23 101.21 101.26 101.03 100.02
Al(NO3) 25 UN./ans 100 102.74 103.22 102.93 101.83 100.37 98.72
AI(NO3) 50 Wn./ang 100 92.22 99.91 100.35 100.18 99.51 98.59
AI(NO3) 75 Un./ang 100 101.25 101.55 101.7 101.35 100.73 99.92
Al(NO3) 100 ¥n./aN5 100 100.96 100.85 100.68 99.98 98.77 97.69
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M351MAREIN v (9) manasunlasnnalfssevesiiuaen (%) vessenennddliiananne “daana’ (M 16)

M
1 2 3 4 5 6 7

nInLua

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
Al(NO3) 25 UN./ans 100 94.79 94,37 96.36 98.29 102.66 102.92
AI(NO3) 50 Wn./ang 100 95.59 95.49 96.81 98.23 102.39 102.24
AI(NO3) 75 Un./ang 100 95.09 9515 96:56 97.86 102.56 102.14
Al(NO3) 100 ¥n./aN5 100 95.55 95.78 96.66 98.47 102.49 102.23
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MIMANUIN ¥ (10) DNTIMIGANN (Wa./Fo/3u) vesreaenndleldiananne “duana’ (Mmuil 17)

M
1 2 3 4 5 6 7

nINIUA

Vind pH 3 {58 0.94 0.52 0.36 0.29 0.29 0.15
shndu pH 7 153 0:80 0.65 0.40 0.48 0.37 035
vhndu pH 3 + 4% thmayTasa 2,19 0.64 0.31 0.15 0.23 0.26 0.24
vhndu pH 7 + 4% hmagyTasa 1.33 0.93 0.16 0.29 0.16 0.20 0.21
1hndu pH 3 + 8-HQS 225 un/Ans + 4% 1haagyTnsa 181 1.26 0.82 0.68 0.36 1.04 0.43
whndu pH 7+ 8-HQS 225 un/Ans + 4% thaagylnsa Il 0.51 0.55 0.36 0.42 0.48 0.44
8-HQS 225 un./ang 147 0.83 0.79 0.51 0.57 0.55 0.44
AI(NO,) 25 UN./aAT + 8-HQS 225 UA./AAT + 4% ihanaslagd 0.42 0 015 0.02 0.17 0.05 0.19
AI(NO,) 50 UN./aAT + 8-HQS 225 UN./AAT + 4% ihanylasd 0.69 0.06 01 0.11 0.11 0.14 0.12
AI(NO,) 75 UN./anT + 8-HQS 225 UN./AAT + 4% shanglase 043 0 0418 0.06 0.14 0.1 0.017
AI(NO,) 100 UN./aAT + 8-HQS 225 UN./AAT + 4% vintaglne 0.48 0 0.19 0.05 0.13 0.09 0.11
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Ms1manIn ¥ (1) madsuasihmiinan (%) vesveasnndelfiananne wdaana’ (M 18)

M
1 2 3 4 5 6 7

nINIUA

1hnaw pH 3 100 100.15 101.5 101.3 98.67 98.24 96.03
vhndu pH 7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% thmayTasa 100 99:7 97:43 96.64 95.14 93.18 91.77
thndu pH 7 + 4% thmagyTasa 100 99.1 98.29 97.45 96.48 95.35 93.79
1hndu pH 3 + 8-HQS 225 un/Ans + 4% 1haagyTnsa 100 102.04 103.14 104.03 101.72 103.99 102.72
whndu pH 7+ 8-HQS 225 un/Ans + 4% thaagylnsa 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ang 100 10045 101.23 101.21 101.26 101.03 100.02
AI(NO,) 25 UN./aAT + 8-HQS 225 UA./AAT + 4% ihanaslagd 100 98.33 96.82 95.75 94.75 93.42 92.23
AI(NO,) 50 un./Ans + 8-HQS 225 un./Aa3 + 4% thaaylasd 100 98:34 97.08 96.2 95.03 92.59 91.79
AI(NO,) 75 un./An3 + 8-HQS 225 un./Aa3 + 4% hacylasa 100 9839 97.01 96.14 94.93 93.02 92.1
AI(NO,) 100 11./303 + 8-HQS 225 4. /An3 + 4% W iaTaglasa 100 97.87 9585 95.69 94.41 91.93 91.93
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M51IMANEIn ¥ (12) madsunlasnnulfssevesiiunen (%) vesrenenndlaldiananne “duana’ (Mnil 19)

M
1 2 3 4 5 6 7

nINIUA

1hnaw pH 3 100 99.73 101.33 100 93.88 93.86 96.81
vhndu pH 7 100 93.52 92.63 94.86 97.47 102.81 103.72
vhndu pH 3 + 4% thmayTasa 100 96.09 97:24 98.69 100.18 104.23 103.76
thndu pH 7 + 4% thmagyTasa 100 96.18 97.43 98.86 100.33 104.39 103.89
1hndu pH 3 + 8-HQS 225 un/Ans + 4% 1haagyTnsa 100 96:03 100.85 103.68 104.82 116.46 118.04
whndu pH 7+ 8-HQS 225 un/Ans + 4% thaagylnsa 100 96,06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
AI(NO,) 25 UN./aAT + 8-HQS 225 UA./AAT + 4% ihanaslagd 100 90.76 90.45 96.18 109.55 121.02 126.11
AI(NO,) 50 un./Ans + 8-HQS 225 un./Aa3 + 4% thaaylasd 100 86:26 827 80.41 84.22 58.02 70.12
AI(NO,) 75 un./An3 + 8-HQS 225 un./Aa3 + 4% hacylasa 100 7792 71.29 76.34 87.38 104.73 113.56
AI(NO,) 100 11./303 + 8-HQS 225 4. /An3 + 4% W iaTaglasa 100 86:36 8262 91.71 98.93 105.46 110.01
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MINMANUIN U (13) DNTIMIGANN (Ha./Fo/3u) vesrenenndleldiananne “duana’ (Muil 20)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
AICI, 25 un./ans 1-68 1.12 0.97 0.48 0.61 0.36 0.41
AICI, 50 UP./An3 172 1,09 0.99 0.56 0.53 0.38 0.37
AIC1, 75 un./ans 1.84 1.10 0.97 0.49 0.54 0.39 0.45
AICI, 100 47./303 1.74 1 1,00 0/59 0.67 0.52 0.53
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M351MANIn ¥ (14) madsuasihmiinan (%) vesveasnndelfiananne wBaana’ (mwi 21)

M
1 2 3 4 5 6 7

nInLuA

ﬁmé'”u pH3 100 100.15 101.50 101.30 98.67 98.24 96.03
ﬁ?ﬂﬁ‘lu pH7 100 99.57 100.24 98.74 97.60 96.57 95.69
ﬁwné’u pH 3 +4% ﬁ"l@nﬁ“yiﬂiﬁ 100 99.70 97.43 96.64 95.14 93.18 91.77
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 99.10 98.29 97.45 96.48 95.35 93.79
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
ﬁ’wﬂé'”u pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 99.85 100.06 100.06 99.80 99.27 97.91
8-HQS 225 un./ang 100 100.45 101.23 101.21 101.26 101.03 100.02
AlCI, 25 un./ans 100 94.74 101.38 101.57 100.73 101.35 100.18
AlCI, 50 un./ans 100 102.48 100.88 101.06 100.21 99.44 97.46
AlCL, 75 un./ang 100 101.07 100.80 101.09 100.40 99.54 98.36
AICI, 100 un./ans 100 102.41 10311 103.41 103.29 102.76 101.88
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M51IMANEIn ¥ (15) madsuslasnnulfssevesiiunen (%) vesrenenndldldiananne “duana’ (Muil 22)

M
1 2 3 4 5 6 7

NN

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
AlCI, 25 un./ans 100 96.29 97.75 99.34 101.05 105.51 104.98
AlCI, 50 un./ans 100 97.15 99.57 100.95 102.42 106.74 105.72
AlCL, 75 un./ang 100 97.08 9931 100.64 101.84 105.97 105.28
AICI, 100 un./ans 100 96:33 98.18 99.77 101.12 104.64 104.11
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MIMANUIN U (16) DNIIMIGAN (Wa./Fo/3u) vesreaenndleldiananne “duana’ (Muil 23)

M
1 2 3 4 5 6 7

nINIUA

1hnaw pH 3 158 0.94 0.52 0.36 0.29 0.29 0.15
shndu pH 7 1.53 0,80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% thmayTasa 2:19 0,64 031 0.15 0.23 0.26 0.24
whndu pH 7+ 4% honagyTase 1.33 0.93 0.16 0.29 0.16 0.20 0.21
1hndu pH 3 + 8-HQS 225 un/Ans + 4% 1haagyTnsa 1.81 126 0.82 0.68 0.36 1.04 0.43
1hndu pH 7+ 8-HQS 225 un/Ans + 4% thaagyTnsa L1 0.51 0.55 0.36 0.42 0.48 0.44
8-HQS 225 un./ang 147 0.83 0.79 0.51 0.57 0.55 0.44
AICL, 25 UA./aAT + 8-HQS 225 UN./AAT + 4% thaagTnsa 1.22 041 0.16 0.22 0.28 0.28 0.28
AICL 50 ¥A./aAT + 8-HQS 225 UN./aAT + 4% tharag Tase 1:32 0:19 0.04 0.12 0.057 0.15 0.04
AICL, 75 UA./aAT + 8-HQS 225 UN./aAT + 4% thpagTasa 115 0.31 0.08 0.12 0.04 0.22 0.04
AICL, 100 ¥A./aAT + 8-HQS 225 ¥N./AAT + 4% Wintoef Lase 1.48 037 0.06 0.17 0.03 0.18 0.17
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Ms1manIn ¥ (17) madsuasihmiinan (%) vesveasnndelfiananne wdaana’ (nmwi 24)

M
1 2 3 4 5 6 7

NINBIUA

¥ indu pH 3 100 100.15 101.5 101.3 98.67 98.24 96.03
vhndu pH 7 100 99.57 100.24 98.74 97.6 96.57 95.69
VN pH 3 + 4% ﬁmmcﬂﬂsa 100 99/7 9743 96.64 95.14 93.18 91.77
ﬁmﬁ"u pH 7 +4% ﬁlmmﬁﬂﬂiﬁ 100 99.1 98.29 97.45 96.48 95.35 93.79
ﬁqﬂé’u pH 3 + 8-HQS 225 Un./ans + 4% ‘L’i’mm‘*ﬂﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
1hnd pH 7+ 8-HQS 225 Un./ans +4% ‘émm“ﬂﬂi a 100 99,85 100:06 100.06 99.8 99.27 97.91
8-HQS 225 Wn./A3 100 100,45\ 10123 101.21 10126 | 10103 | 100.02
AICL, 25 UA./aAT + 8-HQS 225 UN./aAT + 4% ﬁwmacﬂﬂia 160 99 43 9869 98.10 06.88 95.72 9522
AICL 50 ¥n./an3 + 8-HQS 225 UA./AAT + 4% hagTase 100 98 31 96.80 95.43 93.99 92.72 90.71
AICL, 75 un./Aas + 8-HQS 225 un./aas + 4% \hmayinsd 100 98.83 97.44 96.43 94.08 93.37 92.50
AICL, 100 ¥A./aA3 + 8-HQS 225 ¥n./aA3 + 4% ijmcﬂﬂiﬁ 100 9837 96.89 95.75 95.73 95.99 94.92
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M351ImAnIn ¥ (18) madsunlasnnulfssevesiiunen (%) vesrenenndldldiananne “duana’ (Muil 25)

M
1 2 3 4 5 6 7

nINIUA

1hnaw pH 3 100 99.73 101.33 100 93.88 93.86 96.81
vhndu pH 7 100 93.52 92.63 94.86 97.47 102.81 103.72
vhndu pH 3 + 4% thmayTasa 100 96.09 97:24 98.69 100.18 104.23 103.76
thndu pH 7 + 4% thmagyTasa 100 96.18 97.43 98.86 100.33 104.39 103.89
1hndu pH 3 + 8-HQS 225 un/Ans + 4% 1haagyTnsa 100 96:03 100.85 103.68 104.82 116.46 118.04
1hndu pH 7+ 8-HQS 225 un/Ans + 4% thaagyTnsa 100 96,06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
AICL, 25 UA./aAT + 8-HQS 225 UN./AAT + 4% thaagTnsa 100 94.49 93.91 88.41 86.67 85.51 85.22
AICI, 50 1un./An3 + 8-HQS 225 un./Aas + 4% 11n gy Tnae 100 89.97 82.46 87.47 80.92 71.43 63.66
AICI, 75 un./An3 + 8-HQS 225 un./Aas + 4% gy lasd 100 8671 89.86 92.66 111.49 91.49 90.90
AICI, 100 n./Aas + 8-HQS 225 un./Ans + 4% 1 1A)ag 1Asa 100 9066 8846 87.09 97.98 88.83 89.74
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MINANUIN ¥ (19) DATIMIGAN (Wa./Fo/3u) vesreaenndleldiananane “duana’ (Muil 26)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
vhndu pH 7+ 8-HQS 225 unJ/aas +4% thatagTasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
SA 25 Un./aAs 1-98 124 0.97 0.37 0.09 0.12 0.18
SA 50 Un./3A3 213 11l 0.65 0.14 0.10 0.089 0.15
SA 75 Un./aas 231 1.38 0.90 0.16 0.05 0.078 0.10
SA 100 un/aA3 2.46 147 0.35 0/04 0.05 0.13 0.21
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M351manIn v 200 madsuasihmiinan (%) vesveasnndelfananne wBaana’ (Mwi 27)

M
1 2 3 4 5 6 7

nInLuA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁ?ﬂﬁ‘lu pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
ﬁwné’u pH 3 +4% ﬁ"l@nﬁ“yiﬂiﬁ 100 99.70 97.43 96.64 95.14 93.18 91.77
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 99.10 98.29 97.45 96.48 95.35 93.79
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
ﬁ’wﬂé'”u pH 7 + 8-HQS 225 un./ans + 4% ﬁ1ﬂ1ﬁ‘§‘f1ﬂiﬁ 100 99.85 100.06 100.06 99.80 99.27 97.91
8-HQS 225 un./ang 100 100.45 101.23 101.21 101.26 101.03 100.02
SA 25 Un./ans 100 101.85 98.71 101.06 99.29 97.57 93.07
SA 50 ¥N./ans 100 101.71 101.17 99.89 97.96 96.27 95.37
SA 75 Un./ans 100 101.81 101.94 100.54 98.27 96.08 92.32
SA 100 Wn./ang 100 101.64 100:34 89.70 96.62 94.52 88.90

175




M51ImAnIn v 21) madsuslasnnulfssevesiiunen (%) vesrenenndldldiananne “duana’ (Muil 28)

M
1 2 3 4 5 6 7

NN

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ‘1?1(5]1?3‘1‘11?’13?{ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
SA 25 Un./ans 100 96.10 97.25 98.65 100.15 104.31 103.80
SA 50 ¥N./ans 100 96.20 97.47 98.86 100.38 104.48 103.97
SA 75 Un./ans 100 96.26 97.64 99:08 100.57 104.68 104.14
SA 100 Wn./ang 100 9627 97.62 99.05 100.52 104.60 104.06
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MIMANUIN U (22) DATIMIGAN (Wa./Fo/3u) vesrenenndleldiananne “duana’ (Muil 29)

M
1 2 3 4 5 6 7

nINUA

1 inau pH 3 158 0.94 0.52 0.36 0.29 0.29 0.15
thnd pH 7 1.53 0,80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 219 0,64 031 0.15 0.23 0.26 0.24
vhndu pH 7 + 4% hmagyTasa 1.33 0.93 0.16 0.29 0.16 0.20 0.21
thndu pH 3 + 8-HQS 225 Un/An3 + 4% hnaglasa 1.81 1.26 0.82 0.68 0.36 1.04 0.43
vhndu pH 7 + 8-HQS 225 un/ans + 4% naglasa 1.1 0.51 0.55 0.36 0.42 0.48 0.44
8-HQS 225 Un./an3 1.47 0.83 0.79 0.51 0.57 0.55 0.44
SA 25 Un./aAs + 8-HQS 225 Un./ang + 4% ﬁwmacﬂma 1.73 1.06 0.95 0.52 0.59 0.55 0.39
SA 50 Un./aAs + 8-HQS 225 UN./anT + 4% ffwmacﬂﬂia 2.08 1:22 0.95 0.62 0.67 0.58 0.41
SA 75 Un./aas + 8-HQS 225 Un./ans + 4% ﬁmmcﬂma 2.07 1.10 0.89 0.78 0.70 0.44 0.31
SA 100 ¥n./aa3 + 8-HQS 225 Un./aAT + 4% ﬁwmacﬂma 2.23 1.49 1.03 0.82 0.79 0.79 0.49
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Ms1manIn v 23) madsuasihmiinan (%) vesveasnndaldananne wBaana’ (M 30)

M
1 2 3 4 5 6 7

nInuA

mﬂ’é'”u pH3 100 100.15 101.50 101.30 98.67 98.24 96.03
ﬁ?ﬂﬁ‘lu pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
ﬁwné’u pH 3 +4% ﬁ"l@nﬁ“yiﬂiﬁ 100 99.70 9743 96.64 95.14 93.18 91.77
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 99.10 98.29 97.45 96.48 95.35 93.79
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 102.04 103.14 104.03 101.72 103.99 102.72
ﬁ’wﬂé'”u pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 99.85 100.06 100.06 99.80 99.27 97.91
8-HQS 225 un./ang 100 100:45 101.23 101.21 101.26 101.03 100.02
SA 25 un./ans + 8-HQS 225 UN./ANT + 4% ﬁ?ﬂ?ﬁ“yiﬂiﬁ 100 102.01 103.35 103.91 103.94 101.86 101.27
SA 50 ¥n./ans + 8-HQS 225 UN./ANT + 4% ﬁ?ﬂ?ﬁ“yiﬂﬁﬁ 100 102:06 103.32 104.04 104.40 103.10 101.71
SA 75 un./ans + 8-HQS 225 UN./ANT + 4% ﬁWﬂﬁ“yIﬂﬁﬁ 100 100.93 104.76 105.47 105.42 103.55 102.57
SA 100 Wn./an3 + 8-HQS 225 UN./ANT + 4% ﬁWﬂﬁ“y]ﬂiﬁ 100 102.18 103.86 104.54 105.26 105.48 103.60
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M51MANEIN v 24) Mmadsunasnnulfssevesiiunen (%) vesrenenndlaldianane “duana’ (Mnil 31)

M
1 2 3 4 5 6 7

nINUA

1 inau pH 3 100 99.73 101.33 100 93.88 93.86 96.81
thnd pH 7 100 93.52 92.63 94.86 97.47 102.81 103.72
vhndu pH 3 + 4% haayTlasa 100 96.09 9724 98.69 100.18 104.23 103.76
vhndu pH 7+ 4% thaagyTlasa 100 96.18 97.43 98.86 100.33 104.39 103.89
thndu pH 3 + 8-HQS 225 Un/An3 + 4% hnaglasa 160 96:03 100.85 103.68 104.82 116.46 118.04
vhndu pH 7 + 8-HQS 225 un/ans + 4% naglasa 100 96,06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 Un./an3 100 96.09 97.22 98.65 100.15 104.29 103.82
SA 25 un./aas + 8-HQS 225 un./aas + 4% haagTnad 100 97.78 101,97 103.94 107.88 114.04 109.91
SA 50 un./Aas + 8-HQS 225 un./Ans + 4% haagTnse 100 104.71 110.73 109.42 109.16 109.43 117.05
SA 75 Un./aas + 8-HQS 225 Un./ans + 4% ﬁwmacﬂma 100 102/52 119.50 123.34 122.99 122.29 121.07
SA 100 un./An3 + 8-HQS 225 un./ans + 4% ha tagInsa 100 96:74 9628 96.74 96.98 96.98 94.88
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MSMANUIN U (25) DNTIMIGAN (Wa./Fo/3u) vesrenenndleldiananane “duana’ (Muil 32)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
difuneuszmot 25 un/ans 105 0.74 0.57 0.48 0.42 0.43 0.41
Yafuneuszmot 50 un/ans 132 0,79 0.71 0.63 0.49 0.51 0.54
dafuneuszmot 75 un./ans 1.40 0.83 071 0.57 0.48 0.49 0.46
dafuneuszmen 100 un/ans 1.4 0.74 0.61 0/60 0.42 0.45 0.47
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M51manIn v 26) madsuasihmiinan (%) vesveasnndeliananne wBaana’ (M 33)

M
1 2 3 4 5 6 7

NINIUA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁm’é‘”u pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
vndu pH 7 + 4% thaagTnsa 100 99,1 98.29 97.45 96.48 95.35 93.79
ﬁiﬂ’gu pH 3 + 8-HQS 225 Un./an3 + 4% {i’mmﬁﬂﬂiﬁ 100 102.04 10314 104.03 101.72 103.99 102.72
YN pH 7+ 8-HQS 225 Wn./A3 + 4% haag s 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
ﬁWﬁuwaNisz"lh 25 un./ans 100 99.72 98.86 97.50 96.44 94.80 93.27
ﬁ}ﬁuﬂaui:maﬁ] 50 un./ans 100 100.40 100.16 99.37 98.44 98.33 98.54
ﬁ1ﬁuwauigmﬂﬁﬁ1 75 uN./anT 100 100.39 99.89 99.44 98.76 97.54 95.55
ﬁl1ﬁuwaujgmﬂﬁﬁ1 100 10./203 100 100.78 100.94 100.69 100.25 99.68 96.61
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M51ImAnIn v 27) madsunlasnnulfssevesiiunen (%) vesrenenndleldiananne “duana’ (Muil 34)

M
1 2 3 4 5 6 7

NN

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
1}"] JUMBNTLIHEV 25 UN./AAT 100 93.15 93.15 93.15 93.27 91.13 87.49
l?j"l JUMBNITLIHEV 50 UN./AAT 100 94.32 93.45 93.23 91.92 89.76 87.34
ﬁwﬁuwamzmmﬁ 75 UN./ans 100 100.26 97.44 96:93 97.95 94.88 91.79
ﬁwﬁuwamzmmﬁ 100 Wn./an3 100 98.:83 98.60 100.93 101.64 103.74 101.77
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MIMANUIN U (28) DNTIMIGAN (Wa./Fo/3u) vesreaenndleldiananane “duana’ (Muil 35)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
vhsfuneusymeiiug 25 un/ans 125 0.77 0.65 0.57 0.39 0.33 0.29
1%"] wuﬁ@niz!'ﬂﬂfruﬁ 50 Mﬂ./a@ﬁ 125 0.77 0.72 0.67 0.50 0.41 0.44
vhsfuneusymeiiug 7s un /ans 119 0.84 069 0.60 0.48 0.43 0.44
vhsfuneusymeiiug 100 un/ans 1.25 0:90 0.78 0/70 0.53 0.49 0.44
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M351MANIN v (29) madsuasihmiinan (%) vesveasnndaliananne wBaana’ (MW 36)

M
1 2 3 4 5 6 7

NINIUA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁm’é‘”u pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
vndu pH 7 + 4% thaagTnsa 100 99,1 98.29 97.45 96.48 95.35 93.79
ﬁiﬂ’gu pH 3 + 8-HQS 225 Un./an3 + 4% {i’mmﬁﬂﬂiﬁ 100 102.04 10314 104.03 101.72 103.99 102.72
YN pH 7+ 8-HQS 225 Wn./A3 + 4% haag s 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
ﬁWﬁUWﬂﬂizmﬂfj‘uﬁ% un./ans 100 100.61 100.09 99.37 98.52 95.53 92.23
ﬁwﬁuwamzmafuﬁso un./ans 100 100.76 100.94 100.96 96.34 99.93 98.83
ﬁwﬁuwamxmﬂﬁuﬁ 75 UN./aAT 100 100.70 100.60 100.28 100.11 99.44 99.59
ﬁwﬁuwamsmﬂﬁyuﬁ 100 UP./A0A3 100 100.68 100.76 100.35 99.43 98.16 96.77
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M31IMANEIN v 30) Madsunasnnulfssevesiiunen (%) vesrensnndlldiananne “duana’ (Muil 37)

U
1 2 3 4 5 6 7

NN

mﬂé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
fl’l']ﬂﬁ‘lu pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁlmébu pH 3 +4% 131@']161%1?15?1’ 100 96.09 97.24 98.69 100.18 104.23 103.76
ﬁwnﬁ"u pH 7+ 4% 1?1@]1@1‘111?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
ﬁ?ﬂ’g‘u pH 3 + 8-HQS 225 Un./ans + 4% ﬁWﬁWﬁﬁfIﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
filma""u pH 7 + 8-HQS 225 un./ans + 4% ﬁWﬁWﬁﬁfIﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
1}"] Wuwamzmﬂﬁuﬁ 25 Un./an3 100 88.60 100.70 87.21 85.27 87.08 86.05
“L?j'] Wuwamzmﬂﬁyuﬁ 50 WN./an3 100 100.42 99.37 101.47 101.68 101.89 100.12
ﬁwﬁuwamzmﬂﬁuﬁ 75 UN./aN3 100 102.95 103.63 102.72 101.79 100.53 106.90
ﬁwﬁuwamzmﬂﬁuﬁ 100 Wn./aA3 100 96:92 93.83 93.39 96.04 93.17 91.41
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MIMANUIN ¥ (31) DNTIMIGANN (Wa./Fo/3u) vesreaenndleldiananane “duana’ (Muil 38)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1:53 0.80 0.65 0.40 0.48 0.37 0.35
Yndu pH 3 + 4% ﬁmm«giﬂsa 2,19 0.64 031 0.15 0.23 0.26 0.24
VNS pH 7 + 4% ﬁmmﬂma 1:33 0.93 0.16 0.29 0.16 0.20 0.21
V¥ndu pH 3 + 8-HQS 225 Un/ans + 4% ﬁwmavgima 181 1.26 0.82 0.68 0.36 1.04 0.43
V¥ndu pH 7 + 8-HQS 225 Un/ans + 4% ﬁmmvgima 11 0.51 0355 0.36 0.42 0.48 0.44
8-HQS 225 un./ans 147 0.83 079 0.51 0.57 0.55 0.44
dfuneuszmofing 25 un,ans 1.35 0.72 0.64 0.63 0.83 0.46 0.53
dfuneuszmofing 50 un,ans 1:49 0.82 1.40 0.63 0.47 0.50 0.54
dfuneuszmofing 75 un.ans 1.38 0.7 0:80 0.65 0.45 0.43 0.49
dfuneuszmeing 100 un/ans 1.29 0.75 0.70 0.60 0.48 0.49 0.49
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M351manIn v 32) madsuasihmiinan (%) vesveasnndelfiananne wBaana’ (M 39)

M
1 2 3 4 5 6 7

NINUUA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁmé”u pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
vndu pH 7 + 4% thaagTnsa 100 9.1 98.29 97.45 96.48 95.35 93.79
vhndu pH 3 + 8-HQS 225 un./@ns + 4% FnnagyTasa 100 102.04 10314 104.03 101.72 103.99 102.72
YN pH 7+ 8-HQS 225 Wn./A3 + 4% haag s 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
ifuvouszmefng 25 un./dns 100 100.06 100.14 99.56 97.78 96.27 95.95
ifuvouszmefng 50 un./Ans 100 100.48 99.88 99.15 98.28 97.56 96.75
ifuvouszmefing 75 un./Ans 100 100.13 101.92 101.68 98.80 97.31 95.80
hifuvouszmefing 100 un /a3 100 100.37 9535 95.21 98.49 99.73 98.51
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M51IMANEIN v 33) mandsunlasnnulfssevesiiunen (%) vesrenenndldldiananne “duana’ (Mwil 40)

M
1 2 3 4 5 6 7

NINUUA

¥ ndu pH 3 100 99.73 101.33 100 93.88 93.86 96.81
vne pH 7 100 93.52 92163 94.86 97.47 102.81 103.72
Yndu pH 3 + 4% ﬁmm«giﬂsa 100 96.09 97:24 98.69 100.18 104.23 103.76
VNS pH 7 + 4% ﬁmmﬂma 100 96.18 97.43 98.86 100.33 104.39 103.89
V¥ndu pH 3 + 8-HQS 225 Un/ans + 4% ﬁwmavgima 100 96,03 100.85 103.68 104.82 116.46 118.04
V¥ndu pH 7 + 8-HQS 225 Un/ans + 4% ﬁmmvgima 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 9722 98.65 100.15 104.29 103.82
dfuneuszmofing 25 un,ans 100 95.84 92.91 94.13 93.40 88.63 81.38
dfuneuszmofing 50 un,ans 100 97.40 95.66 93.49 93.71 93.00 89.56
dfuneuszmofing 75 un.ans 100 95.15 92/96 8252 94.90 97.09 94.39
dfuneuszmeing 100 un/ans 100 101,97 93.65 93.00 100.66 100.41 104.55
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MINANUIN U (34) DNTIMIGANN (Wa./Fo/3u) vesreaenndleldiananane “duana’ (Muil 41)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
1}"] wuﬁ@niz!ﬂﬂﬂzLWi'I 25 llﬂ./aiﬂﬁ 1.56 0.93 0.61 0.56 0.58 0.57 0.56
1%"] wuﬁ'f]lliz!ﬂﬂﬂgw\ﬁ'] 50 llﬂ./a@]ﬁ 1.49 0.90 0.69 0.55 0.51 0.47 0.52
ﬁ’]ﬁuﬁ@ﬂiglﬁﬂﬂgw\lﬁ'] 75 llﬂ./a@ﬁ 1.29 0.69 0.64 0.66 0.51 0.48 0.43
ﬁ’]ﬁuﬁ@uiglﬁﬂﬂgw\lﬁ'] 100 Mﬂ./a@ﬁ 1.27 0.76 0.82 0.76 0.47 0.48 0.50
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Ms1manuIn ¥ 35) madsuasihmiinan (%) vesveasnndaliananne wBaana’ (M 42)

M
1 2 3 4 5 6 7

NINIUA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁm’é‘”u pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
vndu pH 7 + 4% thaagTnsa 100 99,1 98.29 97.45 96.48 95.35 93.79
ﬁiﬂ’gu pH 3 + 8-HQS 225 Un./an3 + 4% {i’mmﬁﬂﬂiﬁ 100 102.04 10314 104.03 101.72 103.99 102.72
YN pH 7+ 8-HQS 225 Wn./A3 + 4% haag s 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
ﬁWﬁuwaNiszﬂmWﬁ 25 Un./ans 100 100.53 99.41 99.69 98.15 97.14 97.86
ﬁwﬁuwamzmﬂﬂxmﬁ 50 un./ans 100 100.78 98.86 98.33 99.59 98.97 97.35
ﬁwﬂuwamzmaﬂgmﬁ 75 UN./aAT 100 100.57 105.16 106.25 101.09 100.55 98.78
ﬁwﬁuwamzmﬂﬂxmﬁ 100 10./2013 100 100:28 100.41 99.96 98.43 98.41 96.59
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M51MANEIN ¥ 36) Madsunasnnulfssevesiiunen (%) vesrenanndlldiananne “duana’ (Muil 43)

M
1 2 3 4 5 6 7

NN

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
1}"] TUNONTLIHINLING T 25 UN./AAT 100 96.51 106.98 102.58 95.09 89.15 92.15
l?j"l TUNONTLIHINLING T 50 UN./AAT 100 99.24 94.68 96.46 97.97 96.71 97.72
ﬁ'lﬁuﬁ’f]lli%!ﬂﬁlﬂ&’tWiT 75 UN./a93 100 92.39 104.03 99:68 94.46 95.70 95.64
ﬁ?ﬂuﬁ@ui%!‘l’iﬁlﬂ&’LWiT 100 Wn./an5 100 97.89 86.95 84.63 94.74 93.10 92.16
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MINANUIN ¥ (37) DNTIMIGANN (Ha./Fo/3u) vesreaenndleldiananane “duana’ (Muil 44)

M
1 2 3 4 5 6 7

NINUUA

Vind pH 3 158 0.94 052 0.36 0.29 0.29 0.15
vnau pH 7 1,53 0.80 0.65 0.40 0.48 0.37 0.35
vhndu pH 3 + 4% haayTlasa 2,19 0.64 031 0.15 0.23 0.26 0.24
vhndu pH 7+ 4% haagylasa 133 0.93 016 0.29 0.16 0.20 0.21
vhindu pH 3 + 8-HQS 225 un./ans + 4% thaaylasa 181 126 0.82 0.68 0.36 1.04 0.43
sindu pH 7+ 8-HQS 225 un./@ns + 4% thaaylasa 1 0.51 055 0.36 0.42 0.48 0.44
8-HQS 225 1n./an3 147 0.83 079 0.51 0.57 0.55 0.44
1}"] wu“l’f@llizlﬂﬂi‘ﬂﬂﬂwﬂ 25 ilﬂ./aﬁi 1.18 0.73 0.59 0.55 0.46 0.48 0.52
1%"] Wuﬁ@uizlﬂﬂiﬂﬂﬂl%ﬂ 50 Nﬂ./a@i 118 0.70 0.68 0.63 0.47 0.46 0.50
ﬁ’]ﬁuﬁ@uﬁzlﬁﬂiﬂﬂﬂﬁfﬂ 75 Mﬂ./a@i 1.17 0.62 055 0.54 0.46 0.42 0.39
ﬁ’]ﬂuﬁ@uiglﬂﬂiﬂﬂﬂlmﬂ 100 ilﬂ./aﬂi 1.16 0.62 0.51 0.51 0.38 0.39 0.44
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Ms1manIn ¥ 38) madsuasihmiinan (%) vesveasnndaliananne wBaana’ (M 45)

M
1 2 3 4 5 6 7

NINIUA

ﬁmé'”u pH3 100 100.15 101.5 101.3 98.67 98.24 96.03
ﬁm’é‘”u pH7 100 99.57 100.24 98.74 97.6 96.57 95.69
vhndu pH 3 + 4% haayTlasa 100 99.7 97.43 96.64 95.14 93.18 91.77
ﬁiﬂﬁ‘/u pH 7 +4% ﬁmm"!ﬂﬂiﬁ 100 99.1 98.29 97.45 96.48 95.35 93.79
ﬁiﬂ’gu pH 3 + 8-HQS 225 Un./an3 + 4% {i’mmﬁﬂﬂiﬁ 100 102.04 10314 104.03 101.72 103.99 102.72
YN pH 7+ 8-HQS 225 Wn./A3 + 4% haag s 100 99.85 100.06 100.06 99.8 99.27 97.91
8-HQS 225 un./ans 100 100.45 101.23 101.21 101.26 101.03 100.02
ﬁwﬁuwamzmﬂuam% 25 1n./a03 100 100.39 100.15 99.90 99.52 98.38 97.95
ﬁwﬁuwam:mﬂuauwﬂ 50 Wn./ans 100 99.88 100.01 99.72 98.50 97.88 97.59
ﬁwﬂuwamzmaimm% 75 UN./anT 100 99.86 99.45 98.88 98.64 98.10 95.46
ﬁWﬁuW@NigmﬂiU@UWﬂ 100 ¥A./ANT 100 99.85 99.07 97.95 97.30 96.69 94.93
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M51IMANEIN v 39) Madsunasnnulfssevesiiunen (%) vesrenenndldldiananne “duana’ (Mnil 46)

M
1 2 3 4 5 6 7

nInLuA

ﬁmé'”u pH3 100 99.73 101.33 100 93.88 93.86 96.81
ﬁm’é‘”u pH7 100 93.52 92.63 94.86 97.47 102.81 103.72
ﬁwné’u pH 3 +4% ﬁ"l@ﬂﬁ“yiﬂiﬁ 100 96.09 97.24 98.69 100.18 104.23 103.76
fi’mﬁ"u pH 7+ 4% 1?1@]1@1"!{1?15?1’ 100 96.18 97.43 98.86 100.33 104.39 103.89
filmé'u pH 3 + 8-HQS 225 Un./ans + 4% ﬁ?ﬁ?ﬁ“giﬂiﬁ 100 96.03 100.85 103.68 104.82 116.46 118.04
ﬁ?ﬂgu pH 7 + 8-HQS 225 un./ans + 4% ﬁ?ﬁ?ﬁ“ﬂlﬂﬂiﬁ 100 96.06 97.15 98.58 100.08 104.19 103.72
8-HQS 225 un./ang 100 96.09 97.22 98.65 100.15 104.29 103.82
1}"] Tureuszvielusue 25 un./ans 100 96.38 94,37 95.17 94.77 93.16 94.37
l?j"l Tureuszivielusue 50 ¥N./ans 100 97.45 95.36 92.34 90.95 92.58 95.90
ﬁwﬁuwamzmﬂimmw 75 Wn./ans 100 96.02 9552 95:02 96.74 96.19 97.84
ﬁWﬂuW@Mi%!ﬂﬂiﬂﬂﬂWﬂ 100 ¥N./a95 100 95.09 98.03 94.84 96.56 93.37 99.65
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