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ABSTRACT

The Study on water movement rate and enhanced water uptake in Curcuma
(Curcuma alismatifolia Gagnep. cv.*Chaing Mai Pink’) found that decrease in water movement
rate is consistent with the height of stem. For example, if the length of stem is 20 cm, the water
movement rate is 6.07 cm per minute. On the other hand, of the length of the stem is 35 cm, the
water movement rate is 2.97 cm per minute, The studying of the dried period for storage flowers
in 1, 2 and 3 hours and the effect of recut stem at 2, 8 and 15 cm on water uptake found that on
the 3" day experiment, flowers, left dry for 1 hour and recut at 2, 8 cm on have water uptake of
229.8 and 194.6 6 ul/FW/day, respectively, which was move water uptake than the flowers that
were left day for 3 hours and recut at 15 (74.4 pl/FW/day).

Enhancement of curcuma water uptake was studied by using citnc acid at
concentration 100, 250 and 500 ppm and 8-HQS at 25, 50 and 100 ppm compared to filtered
water. On 3" day of collecting data, curcuma stem held in 8-HQS had solution uptake of §9.3
pl/’FW/day more than that held in citric acid and filtered water which taking 60.9 and 72.7
pl/FW/day, respectively. In term of vase life, curcuma held in citric acid (250 ppm) and 8-HQS
(50 ppm) lasts 10 day while the that of control last 9 days. Finally the, study of numbers of
bacteria in the solution and stem by “pour plate technique™ found that the amount of bacteria in
the stem held in filterd water and citric acid (250 ppm) was 3.51 and 3.42 Log.CFU/ml,
respectively these are more than amounts of bacteria in 8-HQS (50 ppm) (3.35 Log.CFU/ml).
However, the bacteria in vase solution, it was found that the amount in the 8§ ~ HQS 3.8

Log.CFU/ml was higher than those in filtered water 2.8 Log.CFU/mI and citric acid solution 2.5
Log.CFU/ml.
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g e e ¢
F \ ® ‘ y =g ,X ;
4 I ' ' R® = 0.0301
* e
33 i 4 g0 Al o . Ay ¥ &Y -
30 f : R B T R —
1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2
vnadurguina
& T14Uvascular — Linear (174 vascular)

M 13 1Ssuiousuiungy vascular furaELAIgUIna A LADALN UL
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¥ <
@
'S
25 Y ¢
o
o8 b y = -2.8746x + 6.0819
2.0 0‘ p ‘
R? = 0.402]
4 +$

1.5 -
¢ . \ *

s T
% vascular UBIWUAWIGA

&
® <
0.5
090 g : i i 1
1.2 13 14 1.5 1.6 1.7 1.8 19 2
1 d
vinarueguinana
J ~ 9 o . J «t ¥ oo
@ % vascular UBIWUVHUIMA —— Linear (% vascular Y94AUNHURA)

o8 a

4 o & o '
A 14 wlsuinsunloizudvesiuimhdanuvinadurguin asfuaoniyin



W A = =S Y ¥ o da rte o
M6 ﬂﬂﬂﬂ’l‘jLﬂﬁﬁlu‘ﬂ‘u@&’dﬂﬂnﬂ’m151uﬂ1uﬂﬂﬂ1_|TJMJJ'IWN‘QI,“ISUQGI,HHWQFI

szoznm lumaaaaun (W)

fank;

20cm. 25 cm. 30 cm, 35 cm.

1 2.43 4.33 6.12 9.53

2 3.05 6.43 9.33 12.21
3 342 6.18 8.52 10.21
4 2.50 423 5.19 11.52
5 6.06 9.43 11.22 14.31
6 5.12 6.32 9.22 13.21
7 3.21 426 6.21 11.32
8 2.42 531 7.29 11.42
9 3.10 6.19 8.31 12.22
10 2.35 522 8.19 11.34

3 ol 423 6.79 9.41
12 3.21 5.58 8.32 11.28
13 322 6.19 9.44 i3.21
14 3.03 5.23 7.42 10.32
15 2.38 6.32 9.53 13.09
16 P S 6.17 8.58 12.04
17 4.53 7.21 10.32 14.33
18 42 6.42 8.02 13.28
19 3.18 6.05 9.32 13.17
20 3.09 6.84 9.47 12.42
@AY 3.30 5.90 8.34 11.99

ST InmnRouT

6.07 423 3.60 2.92

{cm/min)
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6071

h

423x1.22

$IMsAFOUN (cnwmin)
I

A

292+ 143

BT
(2]

20 ¢m. 15 cm. 30 e 35 e

4 =
‘izﬂ;‘tﬂ'lﬂllﬂ'lﬁ!ﬂﬂﬂll‘l’l

o 4 A = 9 Y o oot ra &
M 15 saTmanfouivesddouomis luAmaenyuuiu oI nunee

16 -ruad SR gl A - T ——— S .00

=0.5 5
} y = 0.5706x - 8.3096 %
R?=0.99 9
12 ; =N
X <
0 - : , e = ‘

A o= -
l]ﬁ‘ﬂuﬂ‘l JLaTUN (HIN)

13 0 23 30 35 40

szaemIlumsIndoun (cm)

w o

MW 16 ANUFURUTIZHINSS T oz andauRussddouoivmisounallumsauniete 8o

o o o g = Y oo 9 A 1 ar
Lﬂ@ﬁ!“ﬂuﬂ VDIWUNHUINANTUABNIUDATIVTDUTSIZTN NN DU
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3 T =3 : =) 3/
Nﬂi’ﬂ‘i‘nﬂﬂﬂﬂﬁ 3 msﬁnmaamﬁum‘sgﬂmmﬂmsaﬂm‘;qﬂﬁ’ummf’\'mﬂanmum‘saxam

citric acid #a2 8-hydroexyquinoline sulfate (8-HQS)

211INNINADBINVIINS 1150210 citric acid (100, 250 1Az 500 ppm) LAY
8-HQS (25, 50 uaz 100 ppm) vllifmaﬁi’t']ﬁ’ﬁi"lﬂﬁﬂﬂlf"l $ufi 1 uaz 5 veansmaneuATNa Y
Suf 3 uaz 7 veamisnaass Taoudi 3 aenfitTnueiulumsazats 8-HQS 50 ppm 831013
@m& (89.32uml/FW/Day) 31NNYAAIUAL citric acid 100, 250 iaz 500 ppm waz 8-HQS 25,
100 ppm (60.87-72.68 pml/FW/Day) Tusufi 7 aennilnusiuluasazais citric 250 ppm Qg
8-HQS 25 ppm §5ﬂ51ﬂ1iﬂﬂ1§1 (55.43 uaz 49.53 umyFW/Day @A A1) 11NN NYANIUAY
citric acid 100, 500 ppm L1aig 8-HQS 50, 100 ppm (30.17 — 43.42uml/FW/Day) (1313 7)

Tududi 1 efudt 7 vesnsaeniidnussulumsazaw ganiuau Snane
6’6151msqmun?ruﬁ1 (47.96-115.37 uml/FW/Day) 11011 8-HQS 100 ppm, citric acid 100 ppm,
8-HQS 50 ppm, citric acid 500 ppm #WA1AY nazmsUnuanulu 8-HQS 25ppm, citric acid 250
ppm, ﬁé’mﬂmﬁgtytﬁﬂﬁﬁaﬂﬁqﬂ (39.281-99.55 umI/FW/Day) (#1314 8, ATHAARUIN 1)

m'iﬂmmf‘fuﬂlumiazmmmxﬂ;ﬂmuamﬂunméiuwi Fud 1-Fuft 7wl

HAADAIZANUAUAALT (A15199)
nr 3 ¥ > o ¥ @
msdnueiuluaisazate 8-HQS AaNTuAU 25 ppm citric acid A2TMIGNIY
100 ppm UAZ 250 ppm uaz¥ARURUIHAYN IR TnueAuIZ N1 9.2-10.2 Tu

(#1319 9) Tasgmwanniinis)asumalasdann 17
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A5 7 Anyidninaveamsl¥a1sazany citric acid a2 8-hydroxyquinoline sulfate (8-HQS)

v ¥
ﬂunaﬁﬂaﬂﬂms@ﬂuﬂuﬁmﬂﬂﬂ (pmVFW/Day)

L
851N159AH1 ( pmI/FW/Day )

N3INID I g r n.
IUN 1 AUN 3 JUN S IUN 7
control 100.24 72.68" 55.58 43.42%
citric 100 ppm 84.46 62.83° 51.31 48.38"
citric 250 ppm 101.12 63.40° 45.87 55.43"
citric 500 ppm 80.38 62.31° 49.83 34.14%
8-HQS 25 ppm 95.75 62.21° 65.16 49.53"
8-HQS 50 ppm 113.41 89.32" 52.68 30.17°
8-HQS 100 ppm 92.89 60.87" 53.64 38.35°
Aundn 95.46 67.65 53.44 2.7
MINATBUNIADD ns ** ns *
C.V. 19.47 16.91 26.03 26.34

HUOING ns = TULAMUANA1IN1ADE , * = TATUUANAIINIITBANTZATLNNTOIY 95%
** = ANMIANANNADAN ITALUANITON 99%

' o w oo o ) = @ ' ' aa

Aunte luneduiimuInumussnysimieuny litianuuandramsada

=Y o
AN UATIZHIUY Duncan’s Multiple Range Test (DMRT)
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M998 ANYIBNTWAYBINT 1FH13ALAY citric acid 1A 8-hydroxyquinoline sulfate (8-HQS)

H s 3
ninaresas Mg lufuaen (uml/FW/Day)

ATUID 8913 1msgmﬁrm§1 (uml/FW/Day )

Fufi 1 Fufi 3 it 5 Fud 7
control 115.37" 71.80° 58.97"° 47.96""
citric 100 ppm 96.37"" 63.49° 51° 51.735""
citric 250 ppm 99.55"" 61.35" 48.62" 37.532"°
citric 500 ppm 85.61"" 61.54° 45.18° 55.761"
8-HQS 25 ppm 95.25" 58.67" 53.08" 39.281""
8-HQS 50 ppm 82.88° 61.19° 64.03" 50.447"°
8-HQS 100 ppm 92.87" 87.82" 53.23° 34.356"°
At 95.41 66.55 53.44 45.29
MINATDUNIIADA * *x * x
C.V. 22.64 16.76 31.91 30.98

HUNBIHA « = Sanuendamsasanssaunnudesiu 95% |

** — JAULANA 1N N DANTSALR MBI 99%
1 = a d o 3 Y = =] at Ty ¥ aa
aunas At lAa N UMLAWBNY S M DU TUHALLA NA19IN 19T DA

a s
AUMITANITICHIVY Duncan’s Multiple Range Test (DMRT)



42

2 o

M99 ANMIBNTNAvEINS 1FaN5aLaY citric acid uaz 8-hydroxyquinoline sulfate (8-HQS)

Wiinanennuaugariluduaen (u/FW/Day)

N335475 mman@mfﬂuﬁmﬂaﬂ

T 1 Suh 3 Fuih s Sui 7
control 3.869 0.88 -3.40 -4.54
citric 100 ppm -1.157 -0.67 0.31 -2.202
citric 250 ppm 1.578 1.86 0.69 -0.335
citric 500 ppm -2.507 0.96 1.21 -3.39
8HQS 25 ppm 0.507 1.02 1.13 2.072
8HQS 50 ppm 0.026 2.20 0.55 -0.935
8HQS 100 ppm -1.952 1.50 -0.55 -4.187
Ando 0.052 1.106 -0.0085 252
ASVATIUNNADA ns ns ns ns

HUWIMA ns = Llinnuuana1an1aata
v —“ o o = Y] o = as 1 ' NP
annaslunedutlideinumudresnusMmdouny Tudanuuenaamaaoa

AIUATITAATIZHVY Duncan’s Multiple Range Test (DMRT)
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1919 10 ANYIBNENAVRINIT MEsazaYeitric acid (162 8-hydroxyquinoline sulfate (8-HQS)

Nlnasoo1gnsUnuanu (1)

NssuIB a1ginuafiu ( Day )
control 9.2"
citric 100 9.8"
citric 250 10.2"
citric 500 7.4%
8HQS 25 10.2°
8HQS 50 8.8"°
8HQS 100 6.2°
Aunde 8.82
AINAADUNNADA s
C.V. 12.84

HIIMG  ** = UANUBANAIINSEDANI SAUAI GBI 99%

anndglunaduimmsuaudlesnys imdauny lUUaNuuanA19Mana

AUA13WATIZHUVDY Duncan’sMultiple Range Test (DMRT)



T -
AUN O Un 7

= = o o s o o = @ o A 9 ar e

M 17 Mmadasuutasvesdyuainndnvenuiluae 7 Tu (Gui 7) MeusuiuFuay (Aun
. ) s 9

0) luasazan 8-HQS AN 25, 50 4oz 100 ppm Ua¥ citric acid ANV YUY

100, 250 uag 500 ppm oI5 suifeunUgAnIURY (control)
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a - A a ad b4 v w & e 1a ¢
wanaasaf 4 maanyBnsuvegaumiomelinimezludveennpuniusivuluuneg

‘Iuﬁ'uu'sﬂmmﬂ15?&nmﬂ?mmn§a@ﬁuﬁ§Efmtﬂmfumﬂuﬁmﬂ'ﬂﬂﬂ‘qnm
wumsnaaes lianuuandadu uaiufi 3 feiud 12 Buasueieluasazaredn
Lafiu 8-HQS LiSwauuanSeunndl (3.80-5.16 Log CFU/mi) Tudnseazasazas
citric acid (2.82, 4.67 11822.52-5.48 Log CFU/mi) (11519 11) yuziFinauaiisoluduasn
Flnlurhnseaazasazany citric acid (3.51-4.21 1A 3.42-4.48 Log CFU/mI) Hunnnaiinidn
panu tuansazate 8-HQS (3.354 Log CFU/mI) (1514 12) ﬂaﬂﬂnnmﬁﬂnmﬁ'ﬂumsazaw
citric acid uaz 8-HQS Hewnisdnuaru (10.2 $u) wundidamesulinimniea©2 fu)

(A1319 14)

M3 11 kamsAnwenswavesasazawhilaeSunauniidolumisazaoaemlguun

w da o o
NugFuI e
<. total count bacteria in sclution (Log CFU/ml)
f3slgl Rl 20 3 N 4 S
UAN 0 N 3 MN 6 uh 9 U 12
water control 291 2.82° 436" 4.26" 4.67
water citric 2.67 2.52° 4.47" 5.10" 5.48"
water 8-HQS 3.41 3.80" 491" 5.16" 5.16°
AnaY 3.00 3.05 4.58 4.84 5.10
MINATDUNIADA ns * * * *
C.V. 52.79 49.26 26.5 27.24 2726

MUBIHA ns = IIANUIANAIIMIEDA, * = TanuuanA e afanseAUANIToIY 95%
l ~ @ da [ ¥ Qr =i s (=1 " o
aunaslunsdnipeIiuauAednyshmiounu lullnnuuanaanaada

AN UASIZHUUL Duncan’s Multiple Range Test (DMRT)
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o

A A EN o ¥ ar
151912 Nﬂﬂ'l'iﬁﬂ'lel"lﬂ‘n‘ﬁ‘ﬂfl‘ll'ilQﬁ'l'iﬁzﬂ'lﬂﬂuﬂﬂﬂ?ﬂ'lmuﬂﬂﬂﬁﬂi‘Hﬂ'l‘l-JﬂElﬂ‘lJ‘VinJ'IW‘U'ﬁ

El

o te o
woalvunan
o total count bacteria in stem (Log CFU/ml}
N33UIF o o v o AL . o
AN o AUN 3 MN 6 IUN 9 AMUN 12
stem control 3.41 351" 3.90" 3.40° 421"
stem citric 3.39 342" 425" 4324 4.48"
stem 8-HQS 3.05 3.35° 3.88" 385" 4.00°
ANRAY 3.28 3.43 4.01 1.86 4.23
MINATDUNIEADA ns * *x * **
C.V. 44.88 27.55 4.55 8.47 5.34

~ ’

HUOWMA ns = WaNuuanaemeada, * = Ianuuana 1 Imaabanzaun NuTeIU 95%
** = JANUUANA NN NADANIZAVANUTBIIY 992%

T d‘ o o a ar [ q' Qr (=] 3 A A

amaslunsaul@eInuamud lednys mieuny TulAINUaNA 1IN Iaaa

A1UN15 AT IZHILLY Duncan’s Multiple Range Test (DMRT)
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o

= e H 1 as g I ar
M99 13 WHansAnuIBnIwaveImsazabhiiaodaiinisgain luiuaenilquinug

a

= 1a o
@89 1MW (umI/FW/Day)

A55U7D St Fuiia Suits Fuito
AW 100.4 72.7 55.5"° i,
citric 250 ppm 102.2 ol 458" 55.3
$HQS 25 ppm 95.8 62.1 65.1° A4
ARGy 99.1 66.1 55.5 49.1
MSNATIUNNADA b ns x ns
C.V. 17.8 17.5 215 24.6

WM ns = lulinnuuanaian1eata, * = Tanusendaneaianssaua Ny 95%
' = o o ar o P a ' T as
awmanlusediisrnumudlrosnys iimdeuny Tulinnuuanaaneeia

AUNTTUNIIEHUVD Duncan’s Multiple Range Test (DMRT)

@ oA : [ @ o oo v
M54 14 HamsAnEIENIWavBImsazawhlineawmsinuadunenlnuuwufiesdny

a o

WA
QEEETRY: 2 ilauany ( Day )

B
control 8.8
citric 250 ppm 10.2"
8HQS 25 ppm 94"
AUNAY 8.8
MINATOUNWADA .
C.V. 10.2
NUOLHA * = IANULANA NN ADANTZAUNDIMFOUU 95%

1 P Y4 o ar a s (=1 4 o
ﬂ'1m'ﬂUﬁl'l‘lﬂﬂﬁuu!aﬂﬁﬂuﬂ‘lﬂﬁﬁﬂﬂﬂﬁﬁﬂlﬁﬁﬁ]uﬂu lliﬂlﬂ?'lllllﬂﬂﬁ'lﬁﬂ'lﬁﬁﬂﬂ

ATUNITANI ALY Duncan’s Multiple Range Test (DMRT)
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|

6 TR 9

M 19 mafasuutasvesamuaentnuulumsdauenuuiu o 3 Guil 9) Meviudiu
2 ¥ a o My N A =t at
U (uh 0) lumsazes citric acid uaz 8-HQS eanfFonfivunuganinau

(control)



-
unns

13 DHANM INARDY

3 QA -:‘: L) 3
MInaaedii 1 AnvIdninavesmifisvensnlviegluanmuriuaz

L 4 T o d = ta o
szpzmadamulnivealnmniugivaslning

L ¥ ¥ o ¥ =
mafiasananldegluanimuiaasszeznisaatlateniuasniyuu il
InSwaneoigmisilnuanuvssaonlyuin fe (1513 1) FarumanisHuasIgn1sdnueiuyes

v Qs g o
apniyuueruiasnanmsniainludueenilunaiuiu mildsas imsgaimazdasinig

= ¥ » Qs o v oA ar 9 ar ¥ Iy = O ]
gadmiumnaeiu (M 24, B) virlddlednusnu 1y 3 Suzuamih luduaeniinuiluay

qQ

(i 20) el adaen T 11l @y e ndaeld HsmhemuResaaamunsnvudsld
Taoliterdunenugiin 13 (Msvudauouds FJudledalaenisaen Iddsansg (aunns,
2541) uarlyuniSluaenTiAfinnw ldamsviainnn (@3, 2537) deRnsanannsae
1 Wi ﬂan"lﬁﬁﬁmsmuﬁmmﬂxaﬁUas§3ﬂ15ﬂ1ﬂﬁ1ﬁau“lwaj%:nﬁﬂ%uiﬂmimﬂmﬁlu oy
Tiluunasiiisinuhaluinnnhdmsug (@ova, 2531 TusueAnduasniialal Wy
anany nduasnndan hifithn gl livia (non-function stomata) S v 1¥aen I
aveviiatimunsavudunundeld usiinn coma bract woapuuuihudiufinauminly
(@337, 2537) lFithnlumnadnduaenliialifeneersiimsaretumiathnly

& o : = ' ¥
Fai1 lilgmsiorvesveannladie

o

o ::; 1 g A a =4 g 9 ar
anyaznsnldsunilassesnguiiowed udsair ludiuaenlyuuinug

q

= e =L 3 1 3 g T o A ¥ e a4 o
wolnifan lasnmsnSeumsunmnsnguilageves udsnimwe s Juniswhnsmanes

o = o ' L3 e as 1 tg § !

(MW 5) WUDITUN 7 veamsyinmisnaans (Mw 8) Tavwun wasilnuedu 7 Junguiiiemone
o %’ - = = &4 da ] =4 oL e %‘ & ¥ ar
annssninunRsunmlauiasesnunivineluguazimasianim iwnihysaeande iy
E 4 2 : o a vy
1 leperen et al. (2002) HAnuluasnuasuna Tasnisneaenliudeld 1 $2Tue vl la
=1 g o v A& 1 = = = 9 =] 1 1
ANAUN vessel VWAL LRI NI MAUSNalaeMuaenvselunene
o H E Y ' =] = d:’ a = o
AUABIN (Evans ef al., 1996) FIAUNANTIYAAUYDINOAURSIIVNAIN FOIAUNIO T

4 a a 1 g a B oa ? Hgqw o ) a2 add A a avg
vinis A laluneveduasainniolnihnlsdousdunazmieaisaunsonleyaunsie
s (=1 C; 5 q
TUBBNUT (Bleeksma and van Doorn, 2003) Wiamstiasisznounisad 1svuNeasunuos

1 - = 4 = oy o
fAan 'ilﬂﬂ‘IJ'lﬂLLNaﬂd'iﬂﬂ'lﬁﬁJﬁﬂjuﬁlE]Ql%ﬂi]‘ﬁUTl'iU (Loubaud and van Doom, 2004)
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A A o A a et g
MINAADIN 2 ﬂﬂ'tl1ﬂ'¢l'l$ll°a"ﬂuﬂ"l‘ilﬂﬁauﬂ‘“aﬂﬁﬂﬂﬂﬂ”lﬂ]ﬁ

Tuiuaendyann

o P o o Y P ! a0 k o
gnsimandeuiivesdfouemisnanugeszezaieg Anmua 13lduam

' [ ' o {1 3 a
HANATIALATUADINOINTUABA (A1519 5) WUITAIUTINABUTNITgIINdiaMoUens]

b4 LA 14 =
pisgatlnAvesmuasn (doyaninmsduna) sternsznannnisnaaes ldadoueiriis

1
a o .

=4 g Af 5 2 otk . . 4
A1 pH mnvilszuim 3.0-3.4 Gam pH NAIAINA1IM IBUAAITBILIAALAR (calcium pectate) ¥4
of| o ar o = s ar o o' =1
ilunenilsznovvoInlumad vessel NATINAITIEAAIDDNINA Huawaﬁmmmw;umn
2 o q ¥ 2 o ¥ oa I e a TR 4 Ao v
Ju Mivmsmaounvenimsemsazatelunedidss ldanIininsosni pH 6.7-7.0 (%%,
2541)
! ' 4 & - i 4
ANUTUNUBIZTHNITZHSNIINITIAADUN (x) AV pamlFlunmsmaeun (y)
a = o Weifler o & v d o o A e )
YPIFIDUDIMITUANUTURUTAWAUM TAUATIBIN VIR UANUFURUSIFIUIN Tnovzilie
X b oy g H X Y o ¥ 4
sTEzNIINAY szeznalFiunmsmasunuesiuIniu (MW 12) N1swmanunvalune
o A ¥ Yo E N R W = < ¥ va ¥ ou P
ANABIHIUVUNUDATIMIAVUIUDINY mm1111mﬂmsﬂauﬂﬂmaunmgmaa mesophyll U84
] &v A Ao a - o o =Y = a WY’ . %' =4
1 wiolatondaunszrvuaarsomauss @y Iavilia water potential vosluaaag 1ihia
é = v [ a = ¥ ¥ ) ) Y A&’ o <
wasun luneneduaseiila {Yang and Tyree, 1992) 53UV UIANTUADAYIIUUDATINIGLI
) H = ] A a
(cm/min) Y9419 12901 URAAVUIAVDS vassel TIANAINDIVIN vessel W2 TVUIAAADININ

Tcl'th‘Uu {Ieperen et al. 2002)
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MINARBAT 3 NIANHITUEIUMAATIIVBIMUABNA WA TAZAE citric acid

Uaz 8-hydroxyquinoline sulfate (8-HQS)

P r 9} c;
DINNITNAADINIANVTUIUYBINMMINZ AUV 8-HQS WUNAS 15 8-HQS ¥

f=} é [ <4 ar z dld L] =] L
fianudua 25 ppm Favir iUy H9a351M159ANNANITIYEARIVAY (A1519 6) 1TUIRDIAL

== ar %.‘ v s o A v f Aa A
msfinpIBAsINIsAMmvaIrn TR NUInenNananTnluasazaw 8-HQS AW
o ¥ oo ¥oa X g w LA gOP 1 =
1[4 200 ppm IDASINSEAUUNUTUARDADIYNINUTNYINIHIID9IN §-HQS ¥ Ui
< ¥ w @ o q ¥ ¥ o ad ¥
anuiunsaldfuarsazarvlauenu lddasinis Tnaveniludunendtu dwag
= [ 3 o o !
asazawNdauanumusomdoud 14152 vazasnnuasusInanLas TABMSITONTN N
¥ ¥ A &4 7
AUAU0I0N 111 1A TAomNIzd1Ns0¥2aamsTouan NYeutey (membrane) Tuiwad
: o - s ] 1 1 = ~ar o
yoanon 1y Favihmiitlosdu hildaisawn Suiuthoonla laedase aisa, 2554) a1

=4 a oa a ar [l 3 o =] g o 1 Wé =4 g’
8-hydroxyquinoline (8-HQ) lsz@ninmgsdmivaiusogaunidluhhusaon Lz diviag
Yo UNTOFATN (8-HQC)  mazndedaida (8HQS) wnldluglveundadare s

1 g 1
hydroxyquinoline sulphate (8-HQS) 1INNIUNTIZAWIInaza0 1 1AA (d0va, 2531) uATIN
= 9 1 ar o o = s g
msenu luaennraty lagls 8-HQC 59 sucrose M 1dAanguavBiogTnuanuuway
1 g " as
(Elgimabi and Ahmed, 2009) HazM3ANY WD A5 1911A1a sucrose 10% TIUNAY 8-HQC200
mg L Tumsilnuasuaiansosiotaeignis 19914 Bird-of-Paradise 1A (Jaroenkit and Paull,
2008)
FMTUNIATASN (citric acid) WUIIAIUTUT UMM TUAD 250 ppm (A1514
6) imavhldglnueriuvesyeaanlnuuiin (a1513 9) guaa (2544) lavhinmsinymanes
@ o w o @ fw oA @ o o o
ABNNIZRINUFIIFU uazaenm)yuuwufinlisaziinnue neaeslaniunineduly
' ¥ = oa %‘ = o = g g é
Msazauaiieng) Wi nsadrsnuas Wima lasda duwd Wuih Miisesimsaaihuinuy

=

. . R 3 Y ?; ¥ o 4 = P T g & -
IﬂU citric acid lﬂuﬁ'ﬁUUUQL%B?ﬂu‘nﬁﬂ %351?]1]%1119!!%6??“”]56“6911!“1 ﬂ11ﬁﬂﬂﬂlfﬂ']'i@'ﬂ
o =) 5 o g ¥ 3 or o el ar
AUUDINDAUDHINUDY Lm:@ﬂm'lﬂmnﬁm (UQUQ“V]'E, 2540) ﬂawmm‘iﬂmﬁ)ﬂmﬂunm 6 U
' a = 3 Iy 1 v ¥ 1
‘]fi]ﬂﬂﬂl‘ilﬂlﬁﬂﬂﬂ'lﬂ15ﬁ]ﬂﬁiﬁﬂ uazﬁma‘u HAOZFUUIIWINUU wmu"lnmmm‘mumumm
¥ @ I Y o R o ar
ﬂﬂﬂqﬂllﬁgﬁﬂﬂﬁﬂ'l L‘]Juﬁ’llﬁﬁ!alﬂﬂf’)ﬂﬁﬂﬂﬂ']qﬂ']ﬁﬂﬂll‘ilﬂu ”ﬂﬁﬂ1ﬂlﬂuﬂﬂﬂ’l§nﬂﬂ’l§’dﬁ’lﬂ@]')
e Y - ° g o ¥ o ' o q ¥
ﬂﬂﬁ&“ﬁﬁﬂﬂ’lﬂﬁluﬂ']uﬂﬂﬂ 5'Ji]ﬂ\?ﬂ'lﬁ‘n']ﬂ']u‘ll'f]\'llﬂu"l"lﬂlﬂﬂ']ﬁu1ﬂ1uﬂ15ﬁa1ﬂﬁ’lﬁﬂ’lﬂ‘] 71111’5
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MTHMANKIN 1 M5 AATIZHANUL 5 (Analysis of variance} DNHTNAVDINITNIYOADAN

Tegluanmuiauazizazmsamlamsiuaenilinaaeeigmsilnueny

Source of vanance DF SS MS F-value Pr>F
Treatment 15 241.16 16.07 13.83 <0001
Error 44 51.16 1.16

Total 59 292.33

CV=17.48

= 4 . d a0 e 2
AITHMARUIN 2 MIAaTIzRanuLlsilsu (Analysis of variance) 9NTHAUVDINIVHTIABDN

'd‘d 1 o g
Weogluanmuiuazszeymsdmlaeiuaen lnifiinaaesas nsgai

(uml/FW/Day) voamusamlnuunluiun 3

Source of varance DF SS MS F-value Pr>F
Treatment 5 127.68 848.71 4.03 0.0002
Error 44 92.40 21099

Total 59 230.08

CV =30.21

=Y o a a m’ 1
MINMARUIN 3 M5AATIZHANII5159% (Analysis of variance) BNTHATOINITNITOADN

Y ¥ 9/ Q4 3/ e o a ¥
l1.’1"IE1QGI,‘L‘Iiffﬂ'l'?‘ll,l,'r‘I\Hl.ﬂz'.i381‘&1!'1']'5\?]?\"!]':'\']IfJﬂ'l‘l..l@]'0'ﬂ‘lfli.lF"l'CﬂFI'I".IF]\Fl'i’lﬂ'l'i’Q’ﬂ]ulfl'f'J‘l..l']

(uml/FW/Day) w0 uaamlyuuluiun 3

Source of variance DF SS MS F-value Pr>F
Treatment 15 116.50 77.63 4.04 0.0001
Error 44 84.60 16.46

Total 59 201.11

CV =2991]
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= o . . £ 14
AVTHNANUIN 4 ﬂTj'JLﬂﬁ'l&iHﬂ’ﬂllWlJ‘i‘]J‘i’Ju (Analysis of variance) ‘UENﬂTi‘Vl\!‘HﬂﬂﬂﬂiﬁﬂU

Wy

Tuanmudsiazszozmsaalasfuaeniinaasanuaugavesiilu

AUABA (umIFW/Day) uBsduasnilyuunluiui 3

Source of vanance 3)3 58 MS F-value Pr>F
Treatment 15 1882.04 125.46 1.96 0.0418
Error 44 2809.83 63.85

Total 59 4691.88

CV =53.36

o o _ . a o= ¥
MINUMANKINS M5 1ATIZHANNNYTUTIU (Analysis  of variance) BNFWAYBINTS 1F
A1502a0 citric acid 1Az 8-hydroxyquinoline sulfate (8-HQS) NUNAADDN31

¥ 4
A5gAY A UABN (ml/FW/Day) Juf 1

Source of variance 3)3 SS MS F-value Pr>F
Treatment 6 3200.97 533.49 4.07 0.0046
Error 28 3667.11 130.96

Total 34 6868.08

CV =16.91

= o . . a a ¥
ATININIAHUIN 6 mmtmwwmmuﬂﬁﬂmu (AnalySIS of varance) amwammmsh
W1I0EAW citric acid Ba2 8-hydroxyquinoline sulfate (8-HQS) filHane

- -
dasimsgainlufuaen (uml/FW/Day) Ui 3

Source of variance DF SS MS F-value Pr>F
Treatment 6 3200.97 533.49 4.07 0.0046
Error 28 3667.11 130.96

Total 34 6868.08

Cv=1691
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= o . . a a 9
MFLMARNIN 7 MITUATIZHANUUUTUTIY (Analysis of variance) BNTWAVDINIT 1%
15020 citric acid HAL8-hydroxyquinoline sulfate (8-HQS) NlWAADONT

psgath luduAen (uml/FW/Day) Uil 5

Source of variance DF sSS MS F-value Pr>F
Treatment 6 1086.45 181.07 0.94 0.48
Eror 28 5416.22 193.43

Total 34 6502.68

CV =26.02

= o oA ¥
AT 19MARKIN 8 N15UATIZHA1WLLTUTIU (Analysis of variance) DNTWAVDINIT
F1IAZAW citric acid AT 8-hydroxyquinoline sulfate (8-HQS) NUHARDDAT

¥ -4
psaai1luduRen (uml/FW/Day) Ui 7

Source of variance DF sS MS F-value Pr>F
Treatment 6 2452.74 408.79 3.22 0.0157
Emor 28 3556.04 127.00

Total 34 6008.79

CV =126.34

=) o o a
AITNMARKIN 9 A5 AT IEHAIINUYTUSIU (Analysis of variance) DNTHAVDINIT L%
H1302 00 citric acid 802 8-hydroxyquinoline sulfate (8-HQS) NiHan00AI1

nsgaini luduaen (umy/FW/Day) 7ub 1

Source of varance DF SS MS F-value Pr>F
Treatment 6 3378.52 563.08 1.21 0.3321
Emor 28 1306590  466.63

Total 34 16444.430

Cv=2264
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o o . . a oa 9

MSIMARKIN 10 MsARTIZHANINSYS U (Analysis of variance) BNTNAVOINT 1%
A 1

71502210 citric acid 1A% §-hydroxyquinoline sulfate (8-HQS) NUHOAD

¥ o ]
BAsIMIgUon1 luiuaon (umlFW/Day) uf 3

Source of variance DF 38 MS F-value Pr>F
Treatment 6 3161.61 536.93 423 0.0037
Error 28 3486.33 124.51

Total 34 664795

CV =16.76

= 4 _ \ o a ¥
AVSIMANUIN 11 Msaasizaanulsilsiu (Analysis of vanance) E)'ﬂ‘ﬁ‘lﬂﬁ‘lj'ﬂﬂﬂ'liql‘ﬂ

=1 )

W1I0LAW citric acid AT 8-hydroxyquinoline sulfate (8-HQS) NUHAA

y 5
dnsmsgaaeiilufiuaen (uml/FW/Day) 3uh 5

Source of vanance DF SS MS F-value Pr>F
Treatment 6 1201.85 200.30 0.69 0.6605
Error 28 8144.74 290.88

Total 34 9346.59

CvV =31.91

= o = e
AISNIANUIN 12 N15ATIEHANUM 515U (Analysis of variance) BNTWAVDINTT 1
A1IATAWW citric acid MO 8-hydroxyquinoline sulfate (8-HQS) NUHDAD

¥ a
8RNIy lunuaen (uml/FW/Day) ud 7

Source of variance DF SS MS F-value Pr> F
Treatment 6 2003.66 33394 1.69 0.159
Error 28 5517.15 197.04

Total 34 7520.82

Cv=730.98
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o g . . a o k1
ASMARKIN 13 NMI5AATIZAANLNLT139U (Analysis of variance) aNIN0VDINIS 1F
a15azaWcitric acid Llaz 8-hydroxyquinoline sulfate (8-HQS) NUHDAD

¥ L d'
anuaugai luAunon (ml/FW/May) 0 |

Source of variance DF S MS F-value Pr>F
Treatment 6 145.66 24.27 0.57 0.7478
Error 28 1184.92 42.31

Total 34 1330.58

CV=124758

=Y o . i Y s
MINMARNUIN 14 MIAATIEHA1LU5Y598  (Analysis of variance) BNTWAVBINIG 1Y
A1ALAW citric acid 1@% 8-hydroxyquinoline sulfate (8-HQS) NHaA®

H -
anvauaarlufuaen (uml/FW/Day) uh 3

Source of variance DF S8 MS F-value Pr>F
Treatment 6 2571 4.28 0.08 0.997
Error 28 1485.27 53.04

Total 34 1519.99

CV =658.31

AIIINIANUIN 15 NS UATIEHAIWNYI159V (Analysis of variance) BNBWaveaN151d
?130¥NW citric acid UNL 8-hydroxyquinoline sulfate (8-HQS) Ainann

¥ v Aﬂ'
anvauga luMuaen (uml/FW/Day) 3uh 5

Source of variance DF SS MS F-value Pr>F
Treatment 6 77.34 12.89 0.15 0.988
Error 28 2476.87 88.45

Total 34 2554.22

CV =110095.6
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ATIEANANUIN 16 ﬂﬁ’]tﬂﬁ13ﬂﬂiﬂhllﬂ‘iﬂ‘i’)‘u {Analysis of variance) ﬂﬂﬁ“ﬂ‘llﬂﬂﬂ151‘tf
A1TATAW citric acid UAL 8-hydroxyquinoline sulfate (8-HQS) Alinaan

2 4
anvavaath lumMuasn (uml/FW/Day) T4h 7

Source of variance DF SS MS F-value Pr>F
Treatment 6 76.03 12.67 0.45 0.841
Error 28 794.40 28.37

Total 34 870.43

CvV=211.12

= o A s oA
MINATPRUIN 17 N5 IATIEHANUY51U524 (Analysis of variance) BNIWAUBINT1F
7130201 citric acid B0 8-hydroxyquinoline sulfate (8-HQS) AUHAAD

21y 3tlnuaniy

Source of variance DF S8 MS F-value Pr>F
Treatment 6 68.91 11.49 8.94 < .0001
Error 28 36 1.28

Total 34 104.91

Cv=1284

= a” a oo =
MIHMARUIN 18 NS ATz U551 (Analysis of variance) ONTWAVSIA1TASAN

a0 o w oo 1 d
uanSunuuanGolumsazargaomlnuinnufiBedluineg Day o

Source of variance DF SS MS F-value Pr>F
Treatment 5 0.56 0.28 0.11 0.89
Error 6 7.52 2.51

Total 11 8.09

CV =52.719
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AITMARYUIN 19 M5 AR IZHATIILS 52U (Analysis of variance) 9NBWAADITTIAZDY

e dar

{ ’ a1 w da a
nisetRnauaiolums azawasnipunwu e ininaaiui 3

Source of vaniance DF SS MS F-value Pr>F
Treatment 5 1.79 0.89 0.40 0.703
Error 6 6.77 2.25

Total 11 8.56

CV =4926

A1IANIANUIN 20

= o . = s 4
M35 121HAUIL5U5IN (Analysis of variance) BNTWavDIAIIAZ AN

a0 aa o da 1o dor oA
HaeiSunamuanisslumsazmseeniyunmugelvuna Tun 6

Source of variance DF S5 MS F-value Pr>F
Treatment 5 0.34 0.17 0.12 0.89
Error 6 4.41 1.47

Total 11 4.76

CV =26.51

MIANPHUIN 21

= o a a =
137993 121HA2101)51)5 9% (Analysis of variance) DNBWAYDINITAL AN

s aa w oa 1 s dw oA
unelfsnanuaniselumsazawaeninunwugFealnuned Jun 9

Source of variance DF 58 MS F-value Pr>F
Treatment 5 1.03 0.50 0.29 0.767
Error 6 5.21 1.73

Total 11 6.24

CvV=2724
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= rd . PN
M3IATIHA MUY IU (Analysis of variance) DNBTNALDITITATAY

e aa w oa 1 da oA
aflamBnawuaiiselumsazawaonilnuawugdsalmineaiun 12

Source of vanance DF SS MS F-value Pr>F

Treatment 5 0.66 0.33 0.17 0.849

Error 6 5.80 1.93

Total 11 547

Cv=2724

AITMAKUIN 23 MTINTIEHA M55 (Analysis of variance) BNEWAYDIAITALA 10l

= S ¥ w o a ra de a
Mﬂ@lﬁ1]']i1!tl'Uﬂ“ﬂL‘iUiUﬂ1uﬂﬂﬂﬂ1‘]lllﬂWu1§‘lﬂiUQﬂlﬁMWQﬂ?uVI 0

Source of variance DF SS MS F-value Pr>F
Treatment 5 0.96 0.19 0.15 0.971
Error 6 7.59 1.26

Total 11 8.56

CV =44288

ATINIAHUIN 24

S ¢ a a =
M5 AATIZHA U551 (Analysis of varance) BNTWAYDIA15AZ 19N

LS 4~ 9 a o a 1o da o
naoUsnauwanise luiussnyuuwufiod nuned Jun 3

Source of variance DF S§ MS F-value Pr>F
Treatment 5 2.23 0.44 0.28 0.905
Error 6 9.44 1.57

Total 11 11.68

Cv=2755
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= o . . o oA =
M3 A I1HAUN 515U (Analysis of variance) BNTHAVBIA1TAL AN

=1 = a 4 @ o= 1o dor A
HastBunuuuafiFolumuaemlnuuniugaoddvininiun 6

Source of variance DF SS MS F-value Pc>F
Treatment 5 1.47 0.29 0.39 0.838

Eror 6 4.51 0.75

Total 11 5.99

CV =455

ATHAAKUIN 26 N1 1ATIEHAINNYTUTIY (Analysis of variance) anFwavesmIsazawi

a1 | ¥ o oA 1 o e
taetlSinawwanGelumusentynniugFu I nuna Tun 9

Source of variance DF 5SS MS F-value Pr>F
Treatment 5 4.75 0.95 1.03 0.475
Error 6 5.53 0.92

Total 11 10.29

Cv =847

ATIWANRRUIN 27

=y 'd = = -
1519312 1A 05 U5 97U (Analysis of variance) BNTWaAYDIAITAZAION

= sl ¥ @ oo e da A
Nﬂﬂﬁu'lmuﬂﬂwlﬁUcluﬂ'luﬂﬂﬂﬂnnu’lwuﬁﬁiUQGlﬁlIWQﬂ'JN‘ﬂ 12

Source of vanance DF SS MS F-value Pr>F
Treatment 5 3.18 0.63 0.64 0.67
Emor 6 5.95 0.99

Total 1 9.14

Cv=5.34
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= L4 . . ] =
ASNNIAFUIN 28 NI AATIZHAIUNL S5 (Analysis of variance) DNEWAVDIFITNT DN

= o w oa tey o
fineogmsinunuasmlyunnufisos 1w

Source of variance DF SS MS F-value Pr>F
Treatment 2 333 1.66 1.39 0.286
Error 12 14.40 1.20

Total 14 17.73

Cv=1110
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