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Title : Hot Water Treatments Lotus Flowers (Nelumbo nucifera
‘Album Plenum’) before in the Vase
By : Miss.Kritsana Taveesakvichitchai

Miss.Wararat Poonsuk

Major : Horticulture
Department  : Horticulture
Faculty : Agicultural Technology,King Mongkut’s Institute of Technology

Lardkrabang, Bangkok

Advisor : Assoc.Prof.Choritsiri Suisuwan

Abstract
The stem cut surface of lotus (Nelumbo nucifera ‘Album Plenum’) flowers had milky
latex. It was the problem of lotus vaselife because it prevented water absorbtion. The purpose of
this study was to decrease this problem. The stem —end of lotus flowers were treated with hot
water range 40 °C to 90 °C for a few second before holding in the test-tubes compared with the
| control. The result showed that 60°C hot water was the best treatment. It decreased black spot
area of flowers, petals and petaliod staminodes yellowing, flower wilting, water loss and ethylene

production. Ethylene production of the best treatment was the lowest of all the different treatment

(96.64 LLLkg " .hr compared with 130.6941kg .hr ' control).

-



a3UY

4
1589
ATUYAIN
GAENTLTPNL
MSUYMANUIN
Mth
Sagilszasn
MINTINBNAI

C4 g
gUnIslazIEMInanes
HaNIINANDY
a o
150UNANITNADDY
a3Uwannanes

Y a

19NAITD DY

MARUIN

27
28
29
30



~
A1319N

a
Mminan 1

o
M39an 2

a
MININ 3

A
maam4

=
MININ S

A
minmeé

MUY

b4

o LY 1 v o o 4 :’ a - a
rinaonnouilnuenuuazilossunveiMunasnlasuy
] a cu cu o ar o
wilasluseninemsiluaiuassnenianalsiugdanyyud
(Nelumbo nucifera ‘Album Plenum’)
AndodurIgUINaRBNABULAZHAINTHUNAUNBUNS
o s d o v a & YR 4
Jnuanuung 1esiFuan1svs1sA ANNIUVDATUHIFUIND
4 [ o @ @ %] o
vosnenieilnuadu asy 3 Tu maaﬂaﬂmﬂmawuﬁ:ﬁﬂﬂuw
(Nelumbo nucifera ‘Album Plenum’)
1 t:‘ =y :’ d' Qv ' [ \J as
amaslTnahneeniitgaluudasdulusznnansilnuedu
d' .4 =} ﬁ' U o ﬁy d' o
YDIABNNNUNDY B NUAUATY 1, 2 U 3 U LazWUNITBUM
4 Y ) ") v Jdo 4
vunduasnileilnueiuasy 3 Ju vesnsniimanaiugdanyud
(Nelumbo nucifera ‘Album Plenum’)

' a o a A a @ v Jdo 4
awnasmsulasunilas@ivervesnavaeniivaliugdanyud
(Nelumbo nucifera ‘Album Plenum’)

1 o a =) . . s o ¢
Aundenslasuulasd Petaliod staminode¥89n8NYINAINU

L] 4
aAAYYY (Nelumbo nucifera ‘Album Plenum’)

=Y = o =, Y] @ Jdo 4
SuumsHanfsenauYsIndmiMaNRUTInn1ud

(Nelumbo nucifera ‘Album Plenum’) woatlnuaduasy 154

N

10

13

15

17



il

i 4

Mtz

i

ﬂaﬂﬁmmaﬁuﬁﬁmuyﬁ (Nelumbo nucifera ‘Album Plenum’) Lﬁﬂ
Guduilnueiu T1 - Smsauau, T2 = fularedutidou

ungi 40°C, T3 - guilmeAmiluheugamai 50°c, T4 = qurlate

¥

o ¥ a v oy a
wluhieugungl 60°C, T5 = guilmeiulmihdsugumgl 70°C,

3E Plad]

T6 = ijuﬂa10f’1'm“lmfi’1§'auqquﬁ 80°C, T7 = gutawilush fou
amngil 90°C

AN NIy YE (Velumbo nucifera ‘Album Plenum”) iile
Unusfiuasy 1 3u T1 = 35msaugu, T2 = iuﬂmuf’fm“lmfﬁ'au
gungl 40°C, T3 = iuﬂmaﬁm“lmfﬁ'auqmwgﬁ 50°C, T4 = Juiae
f’fm“lmf'rﬁ'auqmm;ﬁ 60°C, TS = iuﬂmuf’m’m“lmfﬁ'auqquﬁ 70°C,
T6 = ijuﬂmaf’ﬁuﬁlmfﬁ'auqmwgﬁ 80°C, T7 = yuilmwflidou
gunall 90°C

ﬂaﬂﬁ"mmaﬁuﬁﬁ'ﬂmuyﬁ (Nelumbo nucifera ‘Album Plenum’) Lﬁi)
Unuanuasy 2 fu T1 = I5Msadugu, T2 = iuﬂmﬂf’mﬁulm{ﬁ'au
UN{N 40°C, T3 = iuﬂmuﬁmlmfﬁeuqmnqﬁ 50°C, T4 = quiaw
fuhnhZeugamgd 60°C, Ts = fuimedni i Jeugamgi 70°c,
T6 = utmuimtuhfeugaimgdi 80°C, T7 = ﬁuﬂmﬂﬁ'm“lmfﬁau
gaungli 90°C

ADNTNAINUT ARy LT (Nelumbo nucifera ‘Album Plenum”) iloiln
uefuAsy 3 Ju T1 = 33Msaiugy, 12 = ﬁuﬂawﬁm"lmfﬁ’auqmﬂgﬁ
40°C, T3 = ijuﬂmuﬁ'm“lmfﬁ'auqmﬁgﬁ 50°C, T4 = quilmedulu
vidougaimgdl 60°C, Ts = surlmedntih¥eugungd 70°C, T6 = fu
Y luirfeugungd s0°c, T7 = iuﬂmﬂf’ﬁuimfﬁ'auqmngﬁ
90°C innwezin1di35msti 4 afiqe
sundeRufisessuundunentimasuidanyud (Velumbo mucifera
‘Album Plenum”) Tauiioinuasunsy 33u aentiafiguludoud Toungs

14 [ ] [
60°C vziiNunsosiuuniuasniosfiqanie 9.84 M3 rusuGLAS

19

20

21

22



astiyzl@e)

gﬂ‘ﬁ

o

g6 Aundennuaing (L) vesFiliervesnduaentimarsiug daayud

Q

-

(Nelumbo nucifera ‘Album Plenum’) Iszvnamsilouanu lasiio
[ Y Y] z:' 1 :’ 9 1:'1: =y o] Vs d'd
Tnusnunsy 3iusentinguluihdesuntigungil 60°C sz Indnl
Aunmanga Taeldaimnuadie (Lmdes = 52.50
3N 7 Aundend@Ae) a-ewnduaeniimalsiugdnnyud Velumbo nucifera
“Album Plenum’) Tuszvinamsilnusiulasdioinusdunsy 33uaentia
[] 1 4 T H ]
i deunifigamgiico®c widdnligunmaiga Taeldm a ()
imae =-2.42
3N 8 Aundenuaing (L)vedilivIueq Petaliod staminode ¥93A8N1 MR
s @ 4 v a
wuﬁﬂmuyu (Nelumbo nucifera ‘Album Plenum’) lusgrnansilouenu
] ] [ 4 [] []
Taalielnuediunsy 35u asntirngulnihdouniigauvail 60°C 1z 1dn
figunmanga Taeldmanuadn Cmde =91.26
a = . . LY @ da 4
' gﬂ‘n 9 AHIUY a(-)VD4 Petaliod staminode VOIADNUINANNUFAAAY DY
(Nelumbo nucifera ‘Album Plenum’) Tuszrnansilausiulnaiiodnussiu
] [ 4 ] v ]
asu 3 Juaentianguluhouniigamall 60°C swldanlinunmangs Tae
T a () wfe =-1.03
T . sd @ o 4 4 ' ¢ o
31 10 AundenlesiTudnsvnsR ainIuveudumguUInavaIReNlINAIl
o o a o 4 as a
WUFAANYBY Nelumbo nucifera ‘Album Plenum’) Taailoilnuanunsy 35u
@ oy :J e a (o] a ’d o v A J
apniingulnideuniigauvgll 60°C sxlinlefiuamsvenedunuiu
» J T T
voudurgudnanuInfigamie 6.75 %
a ) a o ad Qo @ oo 4 .
310 11 PSnamsnanmmeinuvesnentinaNNUTIaayd (Nelumbo nucifera
» [ 1 4 )
“Album Plenum’) Wiailpuaunsy 1 Judsmshguluihdounligaungll 60°C

wlilFummswinfimenaudosiqande 96.64 LllLkg hr'

22

23

23

24

24



AR G))
sUn iy
d’ 1 o = :’ = Y] [ Y] LY o o
gﬂ'n 12 ﬂ']mﬁﬁlﬂill’]mu'Wlﬂﬂﬂﬂﬁﬂﬂ‘lu53ﬂ?13ﬂ15ﬂﬂtlﬂﬂuﬁlﬂ\1ﬂﬂﬂ‘1}?ﬂﬁ'N‘W‘Llﬁ 25
Qs o q Qs r
AANYBY (Nelumbo nucifera ‘Album Plenum’) Taediollnuanunsy 33u
@ e : b A a = [o) = A : P ¥ a
asnthnguluideudn Jgamgl 50°C welifsuanihnga lduniige
[maY 2.50 Naaans
a v o s do  w - o dao o
2‘]."" 13 ﬂ']!.ﬂﬁﬂlﬂﬂil“lfuﬂu']1'?UﬂﬂﬂﬁﬂﬂﬂUUﬂﬁﬁﬂwuﬁﬁﬂﬂuHU 26
(Nelumbo nucifera ‘Album Plenum ')ﬁLﬂﬁauuﬂaﬂuswinmiﬂmmﬁ'u
» ] ¥ [
Tnodioilnuanunsy 3 Ju aentidngulwifeuniiqguvgd 60 °C 9zl

b4 13 v
nlesiudvaniminaenanasiosfigainde -29.42%



AIUYMANUIN

m3eIANINd
manmanuInd 1 Iinszirameadanundeimiinasndeunisiinuady
YoIReNIIMAIINUT dnaYYE (Velumbo nucifera
‘Album Plenum’) ﬁﬁunﬁu
MmNt 2 Sinseikanadasueiuefdudueniminaoniianas
eilnuasunsy 2 Suvesaenimarwuidaayud
(Nelumbo nucifera ‘Album Plenum’) ﬁﬁUﬂaU
msmanant 3 Snseirenadasinienlefsudveniminasniiaans
eilnueduasy 3 Su vesrentmarsiugdanyud
(Welumbo nucifera ‘Album Plenum’) ﬁﬁunﬁu
manmannnt 4 Snssirameadasindaduriguinatmenteuntsivy
nausenneumsilausiuvesaesntimarsiugdaayud
(Nelumbo nucifera ‘Album Plenum’) ﬁﬁ"ﬂﬂﬁ‘u
 mTemARIng 5 Ansizinameadanimdadurguinanaenndanisiy
naumennsumsilnusiuvssasniimanwuidaayud
(Nelumbo nucifera ‘Album Plenum’) ﬁﬁUﬂﬁU
maamarinntl 6 Sanzinamadanimasefidudmsvnes aiuduves
durguinanaenideimsilnueiuasy 3 fuvesaentimaie
ﬁufﬁ'ﬁﬂuyg(Nelumbo nucifera ‘Album Plenum’) ‘ﬁ‘ﬁ'ﬂﬂﬁﬂ
maemaRIndi 7 "3Lﬂswﬁﬂammﬁﬁﬂ'un?iuﬂ?mwiﬁﬂanﬁa@mﬁai‘]mmﬁuﬂsu
1 Suvesnemivawu§danyui(Nelumbo nucifera
‘Album Plenum’) ﬁﬁ’nn?m
MTMARUING 8 'imswﬁwavmﬂﬁﬁﬂ'wm?;Uﬂ?umi‘j‘ﬁﬂanﬁaﬂmﬁaﬂmmﬁu
As1 2 TuvssnentimarwWuiAnayud(Nelumbo nucifera
‘Album Plenum’) #Iﬁ"Uﬂﬁ‘lJ
MIMARUING 9 "3Lﬂswﬁwamaﬂﬁﬁﬂ'ua?;Uﬂ?mmifwﬁﬂaﬂﬁ";@mﬁaﬂmmﬁu
51 3 JuvesaentimarsNuTaaRYuE(Nelumbo nucifera

‘Album Plenum’) ARUNAY

31

31

32

32

33

33

34

35

35



13U YNIANUIN(EIB)

AN IARUINN i

1 a o aa 1:' =y :‘ 1:' Y] ¥ ar
MIENIARNUINT 10 "amswzwwamaﬁnmmmaaﬂsmmumﬂanm@‘mﬁaﬂmmﬂu
AT 1,2 uaz3 Tu vensniimarwugdanyud
(Nelumbo nucifera ‘Album Plenum’) AWUNAY
. 1] 14 v ¥
MINMANKINT 11 IR zHRaNadaaunaeRuNseed uunduasndiodlnuary
Y] ar a o o
ATU 3 MVBIADNUIN D WWUTAANYBE(Nelumbo nucifera
‘Album Plenum’) ﬁﬁ’unﬁu
MINMANUINN 12 ARz RanaDaanasveImMsldsunasfidervesnay
] Y] ] ] s v o
asnneuMsTnuanu AIN1NEIN (L) Y8Rentianadaesnug
Qs o < ar
AN YBY(Nelumbo nucifera ‘Album Plenum’) ANundu
d' a 'd an - ~ s A =
MINMANUINN 13 AT IZHNAN AN MR AsVBIN S Asunlasd@ilisnveanay
' ) 1 s @ oo 4
anneumsinueiy M@ a-usmntinvalesiugdnnyud
(Nelumbo nucifera ‘Album Plenum’) ANUNAY
d’ = o an 1 q' a A =)
MINMANUINT 14 AATIHHAMIADAR MR ABVRINSasulasT@si1vesnduaen
Wenmsdnueduasy 174 Armua e (L) 1839001 IMadg
v da ¢ i @
NULAANYBY (Nelumbo nucifera ‘Album Plenum’) ANUNAY
1 a '8 aa H H = =
MINMANUINA 15 AATIZHNaN AR AvvaIMslasunlasddisrvesniuaen
nﬂ' ° r cl == s @ o
Werhmsiloueiunsy 1 4 MA? a(-)VoIADNUINANNUY
LY o H u
AANYBY(Nelumbo nucifera ‘Album Plenum’) ANunay
o a g an - a P =
MIWNMANUINT 16 AT ITHNANNADAA R AsveInslasunlastivorvesnduaen
4 o s %) ] [] LY v o
Wanmsilauesnuasy 23U Anuang (L)VDIRBNLIN AN U]
Qs o i@
AN YBY(Nelumbo nucifera ‘Album Plenum’) ANunaU
d’ =3 r'd an d' a s A P=)
MINMANUINT 17 AT HaNNadar undsveansilasundasdiliorvesnauaon
4 3 Y Y] v Y o d
Wevhimsilausiunsy 2 Ju Mddes averanlanadeiug
o Wﬂuytj (Nelumbo nucifera ‘Album Plenum’) anunay
4’ a o an o & o a
MINMANUINT 18 IR ITHNanaDAn uRAvVeIMIldsuudasifivelvesnauaen
4 ° Y] Y] 1 ' Y] v o
Wehmsilauenuasy 35 ANNUAIN(L)VOIADNUINAIINUT

o ﬂﬂuHJ(Nelumbo nucifera ‘Album Plenum’) ANunaL

36

36

37

38

38

39

39

40

40



M3l YNMARNUIN(AD)

MTEMARUINT
a a P4 aa = a oA o
MINMARUINT 19AATITHRAMIADAA URAsYBINM S Aouulasdi@elveanduaen

o

dehmsdnueduasuziu mdder aCveweniimainiug
Qs o { as =t
TANYBY(Nelumbo nucifera ‘Album Plenum’) ANuNAY
MTNNANUINT 20 TasizHRaMToAn I AvvIN s dounaed
Petaliod staminodetil®¥1n15dnuanuasy 1 4 Anuadng (L)
ﬂlﬂdﬂﬂﬂ‘ﬁ?ﬁﬁ’)ﬂﬁu‘ﬁ:ﬁ‘ﬂﬂu‘ya(Nelumbo nucifera ‘Album Plenum’)
MINMANUINT 21 A 1zHRaadanuRdsvesn s doundasd
Petaliod staminodetlayiin1silauanuasy 1 34 a1 fde7 a-)
s as ¢ o o
VOIADNUINDWWUY TAAYB8(Nelumbo nucifera ‘Album Plenum’)
d' s a
nWUNAY
d' ~ o Y- q' a a
MIMNMANUINT 22 AATIZTHRAN TR R AsVDINIsIUdsulasd
Petaliod staminode iavimsilouaiuasu 234 sanuadng (L)
CY o o o
VNADNUVINDWNUFAAN1Y VY (Nelumbo nucifera ‘Album Plenum’)
d' ar a
NAUNAY
d’ = 4 aa 1 a a =
MSMANUINT 23 AATITYINANNADAR IR dgveIMsasunlasd
Petaliod staminode Wavmsilnuanunasu 2 Ju Mdae a-)
tY o o a o
VNABNUINANNURAAAY YU(Nelumbo nucifera‘Album Plenum’)
d' o =S
nAunaY
d' a 4 an d' oS =
MINMANUINT 24 AATITHHNANNFDAR IRV IMsIlaswasd
Petaliod staminode aymsilousfunsy 3 Ju A1 Anuae(L)
Y] v Jda o .
VOIADNUINANNUFANAYBY(Nelumbo nucifera’Album Plenum )
de
nWuNaY
d' o 4 aa s d' d' =S
MINMANUINT 25 AATIZHNANNTDARIRasveINsItasunlasd
. A' o L a V' 4 A
Petaliod staminode 8% 1Msilnuanuasy 3 Ju MEve a(-)

VBIADNUIN D WNWU ‘f{ﬁ ﬂﬂuya(Nelumbo nucifera‘Album Plenum’)

M
a o

=}
unay

41

42

42

43

43



MIVYMANUIN(AD)

MINMANHINN Hi
3 a o aa n=' = = Aoy
ﬂ]i]ﬂﬂ]ﬂﬂu?ﬂﬁ 26 ')Lﬂﬁ']‘Siﬂwf‘n’l'N?fﬂﬂﬂ']Lﬂﬁﬂﬂiiﬂfuﬂ'ﬁﬂﬁﬂfcﬁ“m@ﬂﬁu 45
s v o ar o
VOIADNUINAWNUTTANY BYU(Nelumbo nucifera

c.l

‘Album Plenum’) ANUNAY



@

ar ar : o var 3 o'g
asntuilulidaneniimdsdeeenld uadalilynusesorgasiddss lomidulas
A A 9 L4 1cd ar ¥ et 0 A
fsnanvInalensnAasuedae1gns 1dlseToml uandslanalifminais asnaaes
: d’ 0 A L] o Qr oy A ar : & ) o
asstiez T dEmsusfueenuiinasesdaluideou easnsgaduaimitenedfeeslinain

S £
Tifhusenaaiir1davy

Sagiszasn

o : d. [ b4 L @ QL » r é
Amngamgiivenideuimunzay dmsulfussesdadmasmizneuilnueiu e

A o Y : o CY 4 = 9 9 o
mgaungiinmnzaudmstasihennMuasniia FeeziinalieignisldlssTevives

o 2
ANUIUTUIU



NMINIVBNATNI

E A}
P o A

1179¢1u29A Nymphaeaceae vﬂu"luumuﬂaﬂmmm‘vfaﬁumgﬂin wmlgnilszay
vinuthuniedaseniierinnyrmse difiegumeriadeiugitondmiuihiidasen
Ae tmanaiugdayws FaiifeInenansdh Netumbo nucifera ‘Album Plenum’
1.dhvazmmgpemansvenia(irug, 2535)

i Thhinush g TS desmsvesamanaentl osnniiunenlis
anudngiuwszynsanauedaniuaiy ynsmainsuldaentiiyrmsziauaionn
efqudﬂigmmma vusunsziailegiu dnuasiillvesiaFaunsadwunmengaun

»
saas 1aaatl

[]
=

&1au : Tanuasiiumd (hizome) , Tna (stolon) , #2 (tuber) ogldau imdi
azavomisiweasedduing miezuan lnavun l1dmduuduandulntonva

510 : Hhuszuusndessensndeiiiauinn sndeuiidun uasnuinsnlng 510
UATSINUUIUIDBNNT ANVITIVBITINNA 3-7 IFUAIAT

T : idovaziiulu@er ray min@der Wurgudnans 3040 iuAmas Auluy

A a : =] A o J -] ﬂ o
sramileAnin vnagaduluSeunTelinuuiuadnuly veuluSsunaziiusouvay
Tunanninmd hifiyly
o v oA S ) v @A o ¥ e
aen : ussniegfusenegmiiov wisegszAuAni asnszuansennamill
] o P P v = 2 P
fusendiloanan uils molufiznmeangu eenfinaned wu dvneudion dvuy Fmdes
: o > >
oou asnlsznevdenduaenlauuuilateunay Feusmdusug Fuaziszine s nfv
@ ' ar ] v o 4 o & a
inasdfvisssoudousevielidmbesouglninlaedanuu Wonauiugudlezda
o [y U &
#n Indluginste wihdaSounesuau Twdasgniolu 8-20 wia
[- 3 < W <4 - o’ =
30 : Banuaznays ndenthimia aua 1-1.5 wuAwas

[} s d ¥ ()
z.anymzwuqmaernem‘mma

¥ > o

112408 (Nelumbo nucifera Gaerm) i lfhihfiannsansgegldnilannuinnluva.
o’ A a4 1 1@ o, J o ’ o 4
§ou luanmiiisi Tnadoudiom'ld pH 6-7 Wit foimihduilzau Siugarededl
fana vy nie dnu dnin Innszam - aendvuyuuialng aenguiiiugilly
- a 4 9 @ - a - a oA 4 174 =) d o
Uawise naudesdouni 2 $u ndusenisuy Inudindsseu Idunduasniuday
s 0= =) o a v o oo a
YaM229912 %30 Yam3n Yamin : aendunvuialvg adeiufiavalesuy nduy

o
s uenduneumde suludsswanios Idnseilesnsinan naussnduuend



mdsseuided s ludseunin idurunduaendvruiuausa
1IMavUYTou K3 dnnueny : Asndryuyvuialng asnquiinsslislen ndu
t 4
weuilugifian Auvenuazdululifiivieusuy ndvaengi lindrendiduuu idvun
aaoa diu lauliaadugusesnentidureumnaes idunay luiuauda
»
1amadewngeu niedanyud : aondvd1ng aenguzinselutlon ndudesdition
3
au AAURBNTvIIAReR IFuLUNALRBIaznAVADnYeY i wAUTA
Tadudvuy nIedlnnavuy thmaledu : adenuwuiiimalssuy udseniivuia
4
i1 nduidesdsuyoumies navaendsuylmudy laundusendruyouvtd idundy
4
iResnaznduABNUBIRUTAIIY
@ o - a a ar a v o dao . a <
vududun niedansdvnl tanaledu : adefuiugiimaun udaeniivinadn
A1 navReRd UUEALazAsINavalngnnduduly
3anudempvedhinaaen
»
iwavinauvgasde liliife
d- o Qs ? o’ 4. o
3.1 anudemoiiiasinmsgaduvesvien (xylem) lufuaen disfuseniianis
L o : J 1 o =y 3 o
ganu Mlmhvulduuduaenli1d vldeemfaoimsiiion aungqusnvesnisgadu
A d A $ o o 9 o : A S A 3
iesnmnaumavaizinufes nisnuneilisesdad oemisvsedeneglunesimsets
o | a ad aa a o P a
dluermguesnisgaduifuaen uazqaunis wu nuaiiSe Sad uazdes luasazaend
3 . v .
Felimameasmiemadoy Tasmsadwmsilssnouuiedeeenugaduii nasnuinms
9 o’ o’ 1 X o a o z
uifusenldlumsazaoimia wwlhhmavndunduaiumsniyauTavoudesmas
o
uuAdiGe (szRRAN,2529)
a a4 a = o’ & : ] SR o a
32 anudemeiifanamsgaudei dedSuanihlusen liauqgad Jufanmaiies
» ]
wazmsamivh idanmmeFuaiiluRalaouly
A 9 ' @ A 3 ] o o
3.3 anudemeiiieann ethylene 10000 Ilszaunegssninemanuinumainse
a ] ar ° a 3 .
HAR ethylene uazfiazaueglusedugaeyilfiie senescence 159WU UaZa3 thiabendazle
(TBZ) $70aAN15HAA ethylene (¥.219g#3, 2530)
y » é R
34 anudemoilesnnmsulasudvesndusen suiluilgwilusznitensid
1 ’ d'
UszToni aonlinlinduaeniuas Fid niethiudu wliflgnunnngs msizfuamsed
] P o’ o ar . o o 4 a Jdaa
12n3edindu An 599 TAQWIN anthocyanin 1Waeud 18am pH meluraa (v.8i9§A3, 2530)
3.5 anudemoilesnnmsniaems n1sdasenldeennindu Wlumsusnaeneen

' - o' oaa
nunan laats lu'lawmsn (@50, 2525)



H vor
4. M3angnsves lifinaen

¥ Aa a A @ 1Y A : a ﬂ A Ao v
1Mﬂﬂﬂﬂﬂﬂ1ﬂﬂ1ﬂﬂfﬂﬂlﬂﬂﬁﬂ’inﬂﬂuﬂzﬂu1ﬂ1ﬂﬁﬁl111ﬂﬁﬂﬂﬂﬂ1L ummq‘numm‘l‘n

- > 4 2 o v 1 & o o & &
asn Lifiegms 1daudu Fuhenermdiudrhigaduneinihldfueengaivu liunui
: ﬂ' ’ =3 o el 1 3 o = W o = : 3
insemelyld 3a1dlinmsAadEmsaeg ivehumlfiatuaen lifioddamisagmidu
vy ¥ ] 4
Taumuimiigandeld 1 $ms aenru Euphorbias 18 Trachelium fi91gn 13 19 mdu wse
i 4
o9 lilgavieni Sanusi i Taudwaen lijuasluneanssedvseau IWusnalaudi
4 9 A H a 3 A a L4 ) v o
ey nieguanirdeunioindea lunsdivesaenwesiiamas msquiaenaslui
»
1ABAYIY 1 3119 1AZABN Iceland Poppy JuluiinAeauiu 30 Juri wzsavtaoignisldam
[) » . »
18 dmfuTaumuitihersnaligasesunadonisauldfivnanseguiauduaslui
»
oAU 2 - 3 A ndsonau Tlud lidesda lnuduaendn uenvniimsqulaudu
: ’ ] ’ : -] 3 : 4 [ ’ o
aenaslniiguezsiassihuaengaii 1853y dumssaeifine 185unnduih 19
» [ 4
s Idsmh hivessussnugenamdsindauudliiouih inudusenlquiluigu wie
: a A o J @ o o o -
ihdeuny 10 Tnd Menszquidusengaii 1daTuEn TN uazgssa, 2539)
5. ogansifilsslovivesnentivan
Qo & o (-] o é
n131§)szTemiuesnsntimalrs Taona ldomninnilnusduyswse Snones
o ~ [ > 2 » A A %
gapFeguamuiiunnfies 1 - 2 Ju Anfuldinsnunmnassmmeniiviedasignisl

o o $ . s A 4 a
ﬂiziﬂvﬁﬂGQﬁﬂﬂﬂﬁﬂﬁNﬂﬁﬂﬂﬂﬁ 1Y f’l‘li‘nﬁﬁﬂiﬂ‘lizﬂzﬂ‘ﬁlﬂ‘umﬂ?ﬁlﬂﬂ‘l&’ﬁﬂ‘ﬂmﬂﬁw‘mﬁ

] ¥ 1 4
(2544) wuhmsiuinoaudionsnimar Tnawini 10 Su sxhldegnsldlseTomiandt

msfuAsadmiedniil SlfiRlunsiudefiianuddgivegns 1z Tond de
mafuRemnIEmsanmsd uazn1s1nmf1ﬂ:ﬂi‘;ﬂ‘lﬁanmsuﬁmaﬁ?mﬁeﬁthuﬁnmqms
Muifeafae (rilsiie,2544)

ﬁms"‘umsWﬂszTumfaanﬁmmﬂuﬂwﬁuﬁsﬁumnﬁu wu 1lssduanuas
21m159199 luieslnsves Iswsulumalssmaftiominentinaieliassluets Fufy

A' J A' [-] o ¥ 3 1] (-]
szoznams1FlssTomilauussdusaludssuiludmsumsdeesn I8msngaeni i

. 2 2 : .
aentafiegms dss Tewluniteiu uensnsissudrsdunds msquilasfuaentialy

: v 4 J ] [ 4 o & o d
ihdeu fwzswldegnsidlss Towhumau1dngo 3.67 Ju @aniu uasgsisa, 2539)
& o o o 'Y y o : ] aa
Fagns1se Temidateninulldmsunrsdeeen suiuSairaulenaassiguugiin
:’ ° [V Qs 8 v 4
muzauvesthieudmiuguilaefuasnminads edesiinasieliergnis 1§ Temi
) ¥ ¥ yd v o1 Aa clsv AI :
wni lssnnswauddunaas lvuiudas Relianumnzauvesnms iagangiiluii

4 " e
Fou'luiiminu



d an
gunsamazIEms
1.91n30a}
l.ﬂﬂﬂﬁﬁﬁufﬁ ﬂﬂuﬂﬁ (Nelumbo nucifera ‘Album Plenum’ )

do  w 4 4 ' ' :
2.gunsaidmiunmsinunes Taun Tumae fia meuzusspi

[ 4
= o

3.qUnsaidmSuussyivrensnialuemanse 18un hdeu did hnses
INDITAN B195AVBY NABINAIAAN

a.pinseidmiuinuaiuaeniia 1aun nasaudatidauenlsuias a1sazats citrc
acid 150ppm+sucrose 2% Uag rack IsUNaBALA?
2.35n1ImAes

msmaaw1qmwgﬁwnﬁyﬁauﬁmmzauﬁm%’mhuﬁﬁ'mfwnﬁsauﬁ'aﬂmuﬁ'm
avnin nﬁa‘lﬁaaﬂﬁ’agmfumzmsaza1udam§‘uqmn1w1ﬁﬁv"iqa

TNUAUNITNAADIUVY Completely Randomized Design (CRD) i 77mMsqaz 3 =§16'| 2
Ao fefl )

5msiil fufeneningisnisiunendio Tumie dadeSafiauuazazetn us
Aunenlumzusiivssyph fadmlienizin ﬁué”mﬁﬁﬁﬁuﬁ";é"szmsmﬁ'wqmmaﬁn
$ad08195Av04 ussquméﬂundamamﬁﬂﬁlmh vude el jianisaartu
malulatnszsvoundudrgunmsaranszile Famswunduaenudadarlareduliensio
ilntunaeaudiiiansazans citic acid 150ppmr+sucrose 2% 33Y0Y (M3azMEAiANgANN
NUNANBIVDA LNTSS, 2546)

Fanfiz7 mdeuitmsii uoiriauﬂn‘lunaaauﬁavjuﬂawﬁmaan‘lmfﬁau
qamgii 90-40 °C sy duszeznm 3 Jund
3.malufiananisnages

3.1 Tufinuuiavesaon Sadurigudnaiauasa1ue12vABA A28 Vernior Caliper

32 thufimiminvesnen Aeuilnusiu deudailaed uasndamsilnusiudan
inToesanh |

33 ﬁuﬁnﬂ?mmﬁﬁﬁanﬁqqaiuudaz%’wmzi]mmﬁu é"wmsgmnﬂ?mnwmiﬁ
f1aAnINN test tube AiTivAveNSINAS

3.4 fiuiinguamvessnsn neuussyute neuilnueiu uazyniuluvasilnuedu

¥ »
1Y ANUAA ANYUSMSIHE? 50091 LASNITIIS s‘i‘luﬁ'u



act or 2 a o at
wnstunmBmamswanmaseiay

o s Ay o Y v o’ o’ b 4 ¥ o a o’

msdaenau lasiwenimaazd (3182 2 aon) 1 Inudussndledidyuiih

Y 9 a o oy 3 & 3 a4 o a aa
aze1a tazudivezgitiunesasnyunils niuussyatluiinnesyuia 1000 Haddas
$mm 2 aen udrlathnuadrouduiay Badadomillaunsfudivesglifiouwssdsn
o’: 4 a 3 @ a an ]
sunilwaztanademlla iensy 1 $2Tus gaomeninInaudn 6 inddas Tavdald
MaAGYYIN A (Vacutainer) UAIUAIBENMaN 1 faddans Aududssivuia 1 daddns
) 9

udRadunses gas chromatrography (shimadzu’ju GC 8A) AAAIAY flame ionization detector

3 = o L4 ’ o a Aaa
(FID) hguugil 80°C uazldnedumiitluneududurguinarsneluy 3.2 Tadaas uaz

’ o a aa
iurhguénaleniouen 5 ladaas 812 1.93 was 7MuluussyA o porapak Q mesh 80/100
a @ o a " o v do ' £
gungiinedunl 80°C quugl injector 10T detector 111 110°C M3 lalimiradunils
L] 3 1 = @ as o v a A o '@
druaed U (ppm) Moud wiauinasgm wdnham lAnamseslduan A1dasims
wameRdu lAelimiuiluluInstasden TansuredaTus (ULkg br')
a ¢

Mm3iaTIzvdeya

o I o an . .

hnansnaass Il AnssiranwadauI Completely Randomized Design (CRD)
4 aa  d v 3
wermidoagiuaziimsfimunzaudmiununaasaii
a3zmznawazaeuidiiununanes

»
4.1 TIMINARBIAWAIADY UGUIOW - GO AV W.A. 2547
1o a o a o d A o o

42 aouninmsnanss Hedlfiiansnnmswamsinunel lidaasn main
-] L4 -} ) (4 4 - L=
Hyaau amtumaTulatwszssumndndgunnisaranszis vaswiiunvasnsiiuys

NFUNNA



HAN1INABBY
L d v [ 4
NAMINARIIgUNglvenih feuinzaud s v ef 1M NYSHUsBUAA
Uarefunentimadewug danyud (Velumbo nucifera ‘Album Plenum’ ) tWo¥wbao1gms 14
S a ot [ dy
Usz Temingumgliaieg wailsngasil
WanN1INAABIVBINLNIINUNA
: U 4 o ‘:’ : U \J pood
1iminaenneuilnusimaazmanasumlasveniminaenluszninemsilnusin
k4
nnmsiufimimidnaenwudt neuilaussuynitmsnaass lifinnuuandians
an a ~ A o @ Ay = a o] =
AdA@13 19N IwazmsmanuIni 1) deilausiuasu 2 u 33msi 4 (Quugil 60°C) i
: ar LS o a d' L IRE] ' an e ac A
iminaenanasiosngamas —7.68 % (A15197 DU LUTANUMANA NN KRADARLITNIS B
@131MARUINH 2) wazileilnueduasy 3T wudiEmsn 4 (gungil 60°C) Genadl
k4 [ » [] ]
ihniinasnanadiosfiqainds 2942 %@15190 1) ua bivanaraneadanu3Isnisou
IUREIY
d 4 (V] (V)
2 durguinarnenieutaztiieiinuefiuasy 3 u
ar v o 4 o : J o o o
mmnnstuiinduiguinansaennsunsdausiuisteuundunasnasiundy
1] ard =s v aa 4' q'
aennuh YnItnsmanes hifinnuuandraneada (@15190 2 wazmsenRuINK 4ua2s) .
A o o \J 3 o el Q' J
uazieilnuaiunsy 3 Su nuihismsh 4 (qungli 60°C) Tnlesiudnisvaeduiniuion
P 4 A ~ v ar A 1 Aw o w A o s
figanne 6.75 %(A15191 2) uaslinnuuandniunwadfsdiiiedvgbiuynIinms
4 3 ¢ o 2 X 4 ’
(15 RMARUINT 6)1azT50 137 1 (control) TnlosiFudmsvaedniuTUNINNARD10.65 %
3. gaummaemiietnueivniy 3 Fu
L] L an P A Y o ' ﬂ
VNMTTUNNANNABANLTY T5MSN 1 (control) uhimenIiMsvneANNAUALiY
» da 2 oo o o a 3 o A
msvnednliquamlin Tnslidnyazninesivesnduaenuazddasniasnsouq
s fFnanimasmingalussaez Tulussnnansilnueny
» » »
vinpsiuinlSinalunsgaiwesaeniimud dellnueduasy 1 54 Bmsh 5
» ] z []
(quugil 70°C) gmir1daNgqaman 4.50 Taddas(@15199 3) ua hilinuandaneadany
an A P A o o ' an P a.
TBMIvuY (M31masuIni 7) deilnuesiuasy 2 SullsngiiEnsn 3,4 uas 5 (qungil
[ 4 [} 3 ]
50 ,60 uaz 70 °C awdAy) Tliuunsgeir1Adfigamas 4.75 Tadtas (a15199 3) ua il
1 oo o oo A 3 A o o 3
ANMUUANANNNADANVITNIBUY (@1513m1aRUINT 8) uaziieilnueiunasy 3 Jullsingh
v k4 [ ] )
3815 3 (quugd 50°C) amh launfiqamas 250 faddas@1519% 3) udlilinny

UANANNNADANUITNIIOUS IWUIABINY (RIS NAIARUINT 9)



a :’ (% ¥ a Sl o :’ Y A 14
mMIn 1 umunﬂﬂﬂﬂﬂu’ﬂmmnuuazu]ﬂswummmmunﬂanmﬂaﬂuuﬂaﬂu

v [ % @ oo 4
‘i:,’ﬂ’J‘Nﬂ‘l‘iﬂﬂl&%ﬂuﬂlmﬂﬂﬂ‘lj’ma’nwu‘qﬁﬁﬂqyU(Nelumbo nucifera

‘Album Plenum”)

[d

ninaen

mafasuntaglusenhe

M3 : o o
nauilnuefiu msilnuanu
() A3y 2 3 A1 3 Ju
(%) (%)
1.Control 33.10 -14.85 -44.23
2.9uMgi 40°C 28.64 -15.34 -38.70
3.gaungil 50°C 29.78 -14.67 -40.22
4.9nqii 60°C 27.16 -7.68 -29.42
5.gumgil 70°C 30.11 -14.90 ~40.13 |
6.9uMfl 80°C 29.55 -17.64 -42.47
7.gungi 90°C 27.25 -9.89 -30.68
F-test NS NS NS
% CV 9.00 37.48 17.66

- msquilmefuaentixluihdougungii 40-90 °c



10

- . o v @ w a o sl o
AN 2 mmamﬁumg{uuﬂaNﬂanﬂauuaxﬂmmsmmmmaumsﬂnu%ﬂuua::nlaswum

v a 3 [ 4 g Y o Y
ﬂ'li‘llﬂ']ﬂﬁ'nwu"llu"lli’)ﬂlﬁuﬂ'lﬂuﬂﬂﬁ’]ﬂ‘llﬂﬂﬁﬂﬂlﬁﬂﬂﬂlmﬂuﬂiu 3 U W9NADNLU7D

waaaﬁufﬁ mumf (Nelumbo nucifera ‘Album Plenum’)

Wurgudnasaenieuilnusiiu Snumzaeniailnusiuasy 3 Ju
founuNAUABn | wAMRUNAUABN |  Msveeid AUANABN
ws” (¥.11.) (o8.1.) Mutuves
durudnans
aBN
(%)
1.Control 5.08 7.96 10.65a” ABNWBIAINTA
2.qmngii 40 °C 4.65 7.58 7.43bc aon hinoeda
3.gamgil 50 °C 4.67 7.65 8.88ab aenlineada
4.9umgii 60 °C 4.76 7.09 6.75¢ AN Linedd
5.gamgli 70 °C 4.68 7.30 7.06bc aon luneeA?
6.qungii 80 °C 472 7.43 7.6Tbc aen TN IA7
7.90mgii 90 °C 4.67 7.36 9.81a ABNWOIRINDA
F-test NS NS ** -
% CV 3.62 4.50 12.66 -

[ d
- msguilmefusentalinihdeugungii 4090 °c

2 o ci o o A 1] -~ o " o J ar aa =3
- mammmué'wmanmvn'lumuaunuuﬁm’nuﬂ’nmmnmanumaﬁim Iﬂﬂllﬁ!l‘].lmﬂll

o : o 4
uuy CRD luszauanuveliun 95 %




v v | ) 3
3N 3 AumdelTnathisentizgalundaz fuluszuinnsilnuiuvesseniiunay

A o [ 4 d’ o o < é ar (4
wiodlnuenuasy 1 , 2088 39U uazwumEm_m'uuﬂauaanmﬂ‘ﬂmmﬂuﬂsu 37U

Y0IReMIINANWURTRAYBE (Nelumbo nucifera ‘Album Plenum’)

11

ﬂ?mmtfﬁaanﬁ'sgaLﬁaﬂmmﬁuz’ Auiisessmn
nivaeniieiln
58m75 " asul¥u | Asu2du | esustu | ewede | uotuasy 3 Sy
w.a) ®.a) (v.a) .a.) (A3.5.3.)
1.Control 3.50 450 2.16 3.38 51.302”
2.qungii40°c | 325 3.66 1.83 2.91 46.93a
3.uuQl 50°C | 4.00 4.75 2.50 3.75 34.21b
4qungii60°c | 3.50 475 2.00 341 9.84c
5.9ungii 70°C | 450 475 191 3.72 3539
6.gungli 80°C | 3.92 3.74 1.66 3.10 35.85b
7.9ungl 90°C | 250 3.58 1.41 2.49 26.50b
F-test NS NS NS NS s
% CV 21.39 19.52 21.17 38.04 17.65

»
- msguilaeiusentinhuideugamgii 40— 90 °c

» ]
Z imsiamhldosdagagaves test tube Nfilnusiuasn Tiyniu

3 o n:' o o n:' v -~ ar T g ] ar “sey =
- mnmmnmﬁ'mmanmn'lumuaufmuﬂm:n:uﬂ'nmmnmqnumaﬂnﬂ Tamﬂ?uvmmj

o A S 4
uuy CRD lussauanuetiun 95%



12

4 o “
5. nunseamvunavaeniieiinuaiuasy 3 Ju
1 4 13 3 »
namstufiniunsesdmundusendieilnusiuasy 3 Ju wud 33msn 4 (gungl
¥ [ [ v 3
60 °C) nﬁumﬂuﬁmuﬂamaﬂﬁaquﬂmﬁu 9.84 M3 NNFUAIAT (AITNN 3) LazuA Y
HANANAUNNADABINLNETIAYTINUYNITMS (T RMANUINT 11)1AsT5NIN 1(control)
k4 » [] . )
TNuRTeuMUUNAUABMNANGANTY 51.30 MIIUTURNAT (A15199 3)
6. manJamunlasdvesnduasn
VInMsiunndusinduasn lasmanouddenszaueud R.S.H. Color Chart uag
hamemnnurwiendnasgu lllasanayaulan@lussuy Yxy Color space uaz
e 18 i lussuu L, a, b Color space Ys51ngh
6.1 manfamunlas@ivaivesnavaen
6.1.1 manfamunlasd@davesnduasnneunsiauoin
nnmsiunnfilervesnduasnnoumsilousiu  wadsngn m
13 an ves 13 aa P S N
ANVATN (L) NP3 WLANUUANANIIADA (@15197 4 HAZAITRAIARUINT 12) uaz
o s es ' aa . a w = o
#3072 a() hilinnuusnaanadAagufeaiu @15199 4 uazmIsMARUINT 13)
6.1.2 minfasunasdiiervesnauseniieiaueiuasy 1 Tu
sinmstufinthiligrvesnduaendieilousiuasy 1 3u wadsingh
J J 1) ¥ o oo A 4
1 AU (L) NnI5Ms Tilinuuand19fun1eata @15191 4 1aza1sNnRuINn 14)
? o 3 = s 13 4 4 » .
ot 1sia3Bn 15 4 (guugll 60°C) fif avwadie (L) ANqamao 49.10 uazmdiiod a(-)
1 4 - 4 aa 1 -4 A ) A
YIS Lifianuanasumsadamudoniu @151ef 4 uazarsmacuani 15) Tae
4 - a ' | 4
383N 4 (quugil 60°C) limdiied a(-) ANgawmas —2.49
6.1.3 manfasmunlasiheavesnduasmileiinuoiiuasy 2 Ju
o A o> @ .
snmstuindilisrvesnduaendioilnueiuasy 2 Tu wailsingh
1 4 oy 18 7 [ 4 oy d' ﬁ.
AMATWAIN (L) )pIBMS Bifiauuand19dun1eada @15199 4 uaza1s1IMARUINT 16)
¥ o 3 o 1 ] a $ 3
2679 lsNA B3N 4 (gungll 60°C) Manuain (L) ANgamas 61.30 nazmaiie) a(-)
aa ' ' aa v a  w ~ A a  ay a .
NNI5Ms hiuanddunadAauReiu@isumanuini 17) Taeasn1sh 4 In1dve) a(-)
ad 4
Angamae —2.28
6.1.4 minjamunas@iVervesnduaentietinueiuasy 3 T
nmstuiindiiivavesnduasmileilnueiuasy 3 Ju warlsng 38139 4 (Qungii 60°C)

ANNVAIN (L) ANgame 52.50 3199 4) Tilianuuandrameadaiuiasnsi s



a ¥ = P o et A as o o as 4
M3 4 ﬂ”lmﬁﬂﬂ”liL“IJ?IEJ‘LILUJﬁx?ﬁﬁlﬂ’)"ll’e)\?ﬂa‘l_lﬂ’e)ﬂ‘l_l’Jﬂi’l’N‘Nu‘ljﬁﬂﬂu‘HU

(Nelumbo nucifera ‘Album Plenum’) Munduaen

13

noumsiln iieilueiu dleilnuaiy dietlnueiy
Bms"” Hani Asu 13U A5 2 U AU 3 U
AL | fa) | ML | fMa-) | ML | 1) | ML | A
1.Control 5250 | -2.42 | 54.51 -2.41 65.70 -2.20 64.70a" | -2.21
2.9uvgi40°C | 5250 | 242 | 63.31| -226 | 6470 | -221 |63.70a | -2.22
3qungis0°C | 49.10 | -249 | 5451 | -241 | 6130 | 228 |66.70a | -2.20
4.quﬂlﬂgﬁ60°C 5250 | -242 |49.10 | -2.49 61.30 228 | 52.50b 242
S.QNHQTWOOC 49.10 | -2.49 | 5350 -2.42 64.70 -2.21 60.30ab | -2.28
6.qungiis0°C | 5250 | 242 | 5250 | 242 | 6470 | 221 |70.10a | -2.13 .
7qungiioe°C | 49.10 | -249 |5250 | 242 | 6230 | 227 [70.10a | 213
F-test NS NS NS NS NS NS he NS
% CV 11.52 | 4.70 1444} -5.94 13.07 -6.51 9.38 -4.24

1 4
- msgulaedaentizlunideugungli 40 - 90 °C

2 @ tJ @ @ 4' T -~ Q - 3 Y oo )
- mxm‘nmuﬁ"wmanym'lum:uaunuuﬁm‘nuﬁ’nmmnmanummm Iﬁﬂl‘lﬁﬂﬂmﬂ'ﬂ

o A S 4
#uY CRD tuszauanundesium 95 %




14

@ oy

(aumgil 70°C) ualinnuuand1siumeadasslitsd AR uITNMIdUY (M1519MIARUINT
(

gy
18) uazadilien a(-) N353 LilianuuanA 1P UMIEna (@319 4 HaZMITRNIARUINT
19) Tae35n13% 4 UAATe7 a(-) Afigandy —2.42
o -
6.2 m3tfasuuilasd Petaliod staminode
6.2.1 mnfasunlasd Petaliod staminode noum3stinuaiu
VINMITTUANT Petaliod staminode Apunsilnuaniy wailsingdr
4 J - ] Q IJ
AIWAIN (L) 10z a() ¥0I9NIDMSRAUNIAY (A15199 5)
6.2.2 manfasumlasi Petaliod staminode tilotinuafiunsy 1 Tu
9INMITUNNG Petaliod staminode iioilnusfiuasy 1 Ju wadlsingan
AN (LMNIDNMs ITANUUANAIRAUNIEDA (15199 5 1azA1319MARLINT 20)
Tae35n 15N 2 (gungii 40 °C) Timanuein (L) Yeshgamas 91.23 uazmdied aCn
acy 14 » oo ¥ =) o d. d' G | d'
F5n15 hiflanumandlansadamndeiu (15190 5 wazmsnnaruni 21) Tagdsnsn
2 (gungd 40 °C) lim@de7 a(-) Woshgamas —0.90
6.2.3 manfdouunlasd Petaliod staminode tiioiauaiuasy 2 u
9INMIUUANT Petaliod staminode tinilnuaiiuasy 2 Ju wadsingh
1 ] ard 14 4 o oo d‘ A
AANUAIN [L)NNIENMS ITAIMANANAUNIADA (@159 5 uBSA1INMARYINH 22)
] & 5 o 1 v 3 o d P
st lsNmw3Bnsi 4 (gauingll 60 °C) fimaradin (L) mleureuilnuiulednganae
91.26 uazAdiiier aMNIEMs hilianuuandrameedAisuEeaiy @151 5 wasa1I
i 4 ’ P 4 A o a ’
marwInt 23) Taodinsn 4 Tisd@iSer a0 Algamae —1.03 Fedwnailudidumieuneu
Tnueiu
6.2.4 mafasunlasd Petaliod staminode ioilnuanuasu 33u
& . . A o [ ’
9INM3UUTANT Petaliod staminode iinilnuefiuasy 3 Ju watlsng i
J ¥ acy 1.4 \d L e d' ﬂ-
AMAWEIN (LNNI5MSs Wilinnuuana1sfun19ada @15190 5 uazmsumanuINh 24)
U H =) \d i d' H A bl =
atnlsfinBnsh 4 (gungii 60°C) anuadng (L) ANgamdo 91.26 Fedwnuiiuthu
=) ] o J = ey L) 13 an 1 A o A -
milounsuilaustuuazardilien aOnn3tms hilinnuuanaaneadfagu@eIiu @151m
= 4 3 3 4 A o a
5 wazmsNAARUINg 25) Taeismsh 4 Hadidion a) Aigamie -1.03 Fudsnuiufidn
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1 v 4 3 = a @ o
M3 5 Aundemsndounlasd Petaliod staminodey89ABNIINAIIAUT

51 ﬂﬂuﬂﬁ (Nelumbo nucifera ‘Album Plenum’)

15

poumsiln | dietlausdunsy | Weilnusfunsy ‘Lﬁaﬂmmﬁuﬂm
5" Hanu 15u 2 Su 35u

ML | fal) | ML | fAaE) [ L | Ma(-) | ML | fa@)

1.Control 9126 | -1.03 | 9126 | -1.03 | 91.18 | -0.65 | 91.12 | -0.39
2.9umngii40°C | 9126 | -1.03 | 9123 | -090 | 91.18 | -0.65 | 91.15 | -0.52
3.Qﬂl‘ﬂgﬁ 50 °c 91.26 -1.03 91.26 -1.03 91.18 -0.65 91.12 -0.39
4gungli60°C | 9126 | -1.03 | 9126 | -1.03 | 91.26 | -1.03 | 91.26 | -1.03
squngi70°c | 9126 | -1.03 | 9126 | -1.03 | 9118 | -0.65 | 91.15 | -0.52
6gunnliso°c | 9126 | -1.03 | o126 | -1.03 | 9120 | 0.77 | o115 | -0:52
79unglion °c | 9126 | -1.03 | 9126 | -1.03 | 9123 | -090 | 9115 | -052

F-test - - NS NS NS NS NS NS
% CV - - 0.02 -8.19 0.06 -36.26 0.05 -44 .46

[ 4
< msgulaemusenialuni¥eugamgii 40 - 90 °c

g
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7. PBnamswanmaenay
= o g = o aco d. ar o J
NARANTBATIZAYTIIIMsHAnMmendwleiloneduasy 1 Tu wailsingd
Ysuraimmenaunnisns lilinnuuana1an1eada (135190 6 uaga1sanIaRuINg 26)

o019 lsAmuTB s 4 (@ungil 60°C) TSunaMmeiduilosiiga A 96.64 [lLkg br'



@

dninomanais navvoMINIMANTY I

a U=y a o act Y o oo 4 .
AN 6 ﬂ'ill]ﬂlﬂ]ﬁNﬂﬂﬂ'l"]ﬂ'f]"ﬂflu‘llilﬂﬂaﬂﬂﬁ“ﬂﬁ')qwuﬁﬂﬂﬂu'ﬂﬂ (Nelumbo nucifera

‘Album Plenum’) weilnuaiuasu 1 Yu

Vnamswiamsenauieiouaiu
wms"” ATy 13U
(U1kg'br')

1.Control 130.69
2.9n9il 40 °C 163.44
3.qungii 50 °C 112.23
4.9ungl 60 °C 96.64
5.qumgi 70 °C 118.01
6.90MQ1i 80 °C 112.15
7.9 90 °C 106.62

F-test NS

%CV 24.17

- msquilaeduseninlunihdeugungli 40-90 °cC

108957
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ajiwaniInaoss
j 4 v 1 4
NNMsnaavIgungiveniidsuimuizaudmiusiemimienusnusooda
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dszTlomi nmsnanesagllah
a 4' 4' o ar ] o o : o k3 o A ana 4'
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WINNGARDY 10.65 1losiFuA
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mzaNveInenIMaINTHETRAUNY. InenlinuilSyanIn
amzina Ty Tagmsinyasdoniume Tuladwszeeundudnanmisaanszis,
NUNNA.
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Suisuwan, C. and K. Pichayanon. 2002. Study on harvest method and posthavest handling of lotus
flowers (Nelumbo nucifera Gaertn) var. Sattabongkot. Thai J. Agric. Sci. 35(3) :
303-308.
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H a 4 an : : o v Y LY
ﬂ1i1\‘lﬂ1ﬂﬂ‘u'3ﬂﬁ 1 AnsITHRaNIeadan R dsiminaenneumsinenuYsInnNivmaig

d o

4

(Nelumbo nucifera ‘Album Plenum’) ANunau

NUBARAYBY
Source daf SS MS F F.05 F.01
Treatment 6 73.774 12.296 1.760% 2.85 4.46
EX.Error 14 97.825 6.987
Total 20 171.599 8.580
GRAND MEAN = 29.37
Cv = 9.00%

4' Py o aa q' o o o : ar a - ar
MITNMANUINN 2 AUAT 1:14mmN'amm1maUulasmmmlammunﬁanwaﬁmmaﬂmmnu

Plenum’) fvunay

A1 2 Tuvesnemima UL TAAYLI(Nelumbo nucifera‘Album

Source af SS MS F F.05 F.01
Treatment 6 217.68 36.28 1.402% 2.85 4.46
EX.Error 14 362.33 25.88
Total 20 580.01 29.00

GRAND MEAN = 13.57

cv = 37.48%
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1 a I'4 aa P o L4 : Y - 4 w
ﬂ]‘i]@ﬂ]ﬂﬂu')ﬂﬁ 3 'Jlﬂi'lgﬁﬂﬁﬂ'lﬁﬂﬂﬂﬂ'lmﬁﬂlﬂﬂil"ﬂ‘uﬂ‘ﬂEN‘L!'lﬂuﬂﬂf)ﬂﬂﬁﬂﬁﬁlﬁﬂﬂﬂlﬁlﬂu
s Q v <o o
13U 3 U ‘Uﬂﬁﬂﬂﬂ'ﬂ')‘ﬂﬁ'NWLlﬁﬂﬂﬂLjHU(NeIumbo nucifera ‘Album

Plenum’) ANundu

Source daf SS MS F F.05 F.01
Treatment 6 587.810  97.968 217" 2.85 4.46
EX.Error 14 629.897  44.993
Total 20 1217.707  60.885

GRAND MEAN = 37.98

cv - 17.66%

{ a aa s 3 ] o 1 o '
MINMAHINT 4 AT sinanadanmAndumguinaaenneumsiundusenieu

msilauesuvesrenimanwuidaayudVelumbo nucifera

‘Album Plenum’) nwunay
Source df SS MS F F.05 F.01
Treatment 6 0.418 0.070 2.359" 2.85 446
EX.Error 14 0413 0.030
Total 20 0.831 0.042
GRAND MEAN = 4.74
Ccv = 3.62%



1 Ty 4 aan y : . s s \J
msnmnmnnﬁ 5']lﬂ‘i1311N'L’I‘Vl'l»?ﬂﬂﬁﬂ"llﬂaﬂlguﬂ"lguE‘llﬂﬁ'lﬂﬁﬂﬂ‘l‘lﬁQﬂ"lﬁWUﬂaUﬁﬂﬂﬂﬂu
s o o o a o
ﬂ'l‘ii]ﬂuilﬂﬂ‘ll@ﬂﬁﬂﬂﬂ')ﬂﬁiﬁwuﬁﬁﬂﬂuHU(Nelumbo nucifera

‘Album Plenum’) Munau

Source daf SS MS F F.05 F.01
Treatment 6 1.415 0.236 2.079% 2.85 4.46
EX.Error 14 1.588 0.113
Total 20 3.004 0.150

GRAND MEAN = 7.48

Ccv = 4.50%

a _a o aa s a - o o XL ¥ v o

ANTHNNMANUINN 6 UATITH Ni‘“’l'Nﬂﬂﬂﬂ'Ilﬂaﬂlﬂ@iﬁﬂlﬂﬂ'ﬁ‘im'mﬂ'.]l‘wu‘ilu‘“ﬂ@lﬂuN']ﬂuﬂ
$ o ar ar o ar ar L4
nanaendiommsilausiuasy 3 Juvesaenimaswugdnayud

(Nelumbo nucifera ‘Album Plenum") ﬁﬁ'vﬂﬁv

Source daf - 88 MS F F.05 F.01
Treatment 6 39.758 6.626 5.970** 2.85 446
EX.Error 14 15.540 1.110
Total 20 55.298 2.765

GRAND MEAN = 8.32

vy = 12.66%
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NAME 1)) MEAN RANIKED A+ PROBABILITY LEVEL.05

T1 10.65 A

T7 9.81 A

T3 8.88 AB
Té 7.67 BC
T2 7.43 BC
T5 7.06 BC
T4 6.75 . C

Q-

1 = o aa s 1 a o' 1 o 3 o o
MIMARUINT 7 Aaszviransadanmdnlsinaniniaemigadieilnuiuasy 1

mmﬁaﬂﬁmmaﬁ'uﬁﬁ' ﬂm,]‘Htf(NeIumbo nucifera ‘Album Plenum’) iy

nay
Source af SS MS F F.05 F.01
Treatment 6 728 1213 2.050" 2.85 4.46
EX.Error 14 8.285 0.592
Total 20 15.566 0.778

GRAND MEAN 3.59

2

21.39%



] ] ¥y 1
MmNt 8 Insikanisadanundedinahiinentigadieilnusfiuasy 2 Ju

s o o o A o
‘llENﬂiJmJ’J‘Hﬁ?ﬂwufﬁﬁﬁuyﬂ(Nelumbo nucifera ‘Album Plenum’) N"'WY

AL
Source daf SS MS F F.05 F.01
Treatment 6 5.572 0.929 1.350" 2.85 4.46
EX.Error 14 9.629 0.688
Total 20 15.201 0.760

GRAND MEAN 4.24

19.52%

2

v ] L '} ®
mIanIanuIn 9 s inannadanumielSinathieemigadisilinuedunsy 3 Su

YoIReNMIIMaINUTARAYNE(Nelumbo nucifera  Album Plenum’) Wy

r- |
nay
Source af SS MS F F.05 F.01
Treatment 6 2.185 0.364 2.185" 285 4.46
EX.Error 14 2.333 0.167
Total 20 4518 0.226
GRAND MEAN = 1.92

Cv = 21.17%
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1 a r'd aa 3 o :’ 1 o a ar
MINMAKKINT 10 BnszHRanNadanuRdelsnaineentigaieilnusiuasy 1,2
ar ar o o
U3 U VBIABNNINANNURAARYYY (Nelumbo nucifera

‘Album Plenum”) ARunaY

Source df SS MS F F.05 F.01
Treatment 6 3.656 0.609 0.397% 2.85 4.46
EX.Error 14 21.474 1.534
Total 20 25.129 1.256

GRAND MEAN = 3.25

Ccv = 38.04%

.

% a an I A 4 ° - 5 Y [
ﬂ'l‘n»iﬂ]ﬁﬂ‘ll?ﬂﬁ 11 'sms1zﬁwammmmmﬁuwuﬁsmlmuuﬂauaanu?a’i]ﬂmmuﬂ'i‘u 3

g L ar 4 o
‘IIENﬂﬂﬂﬂ?ﬁﬁ?ﬂwuﬁﬂﬂﬂuuﬁ(NeIumbo nucifera ‘Album Plenum’) WAl .. -

Nl
Source af SS MS F F.05 F.01
Treatment 6 3333434 555572 15.173** 2.85 4.46
EX.Error 14 512616  36.615
Total 20 3846.051  192.303

34.29

GRAND MEAN
17.65%

2



NAME ID
Tl
T2
T6
TS5
T3
T7
T4

a a d an s a - ) a 4
MINMANUINM 12 ')lﬂi'lzﬂﬂﬁ?l'l\?ﬁﬂﬁﬂ'lmﬁﬂ‘llﬂ@ﬂ'liﬂ.lﬁWllﬂﬂQﬁlﬂlU’)ﬂﬂQﬂﬁﬂﬁﬂﬂﬂﬂu

MEAN RANIKED A+ PROBABILITY

51.30
46.93
35.85
35.39
34.21
26.50
9.84

o ' 1 o o [ 4 o -
nsilnueiu manuaie L) ﬂumaﬂnmnm«wu{amuyu(NeIumbo

A

A

W w w W

nucifera ‘Album Plenum’) nRundiy

37

LEVEL.05

Source df SS MS F F.05 F.01
Treatment 6 59335 9.889 0.286" 2.85 4.46
EX.Error 14 484.569 34612
Total 20 543903  27.195

GRAND MEAN = 51.04

Ccv = 11.52%
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d' a L3 an s a ::' A a 2 v
MINMARIAN 1375 iRaNaDAR IR AsveIn s Aounmlasf@idsivesnavaenneu
@ ' % as @ (3
nsilanaiu Ardiien a(-)vesnentinalsiug FnaYBo(Nelumbo

nucifera ‘Album Plenum’) NRuNaY

Source df SS MS F F.05 F.01
Treatment 6 0.023 0.004 0.286" 2.85 4.46
EX.Error 14 0.187 0.013
Total 20 0.210 0.010

GRAND MEAN = -2.45

Cv = -4.70%

A I3 4 aa ] o - ~ A o
MINIMANUINN 14 'Jlﬂﬁ'lzﬂNi‘l‘n'Nﬂﬂﬂﬂ'Ilﬂi‘lUﬂlfNﬂ'l5l‘l]i‘lU‘LIllﬂﬁﬂa&ﬂm'ﬁlﬂﬂﬂﬁﬂﬁﬂﬂmﬂﬂ'l

o o ' ’ o @ 4

ms’ﬂmmnuﬂm 134 AMMNUTIN (L) ﬂlﬂﬂﬂﬂﬂﬂ?ﬂﬁﬂﬂwuﬁﬁﬂﬂuﬂﬂ

- (Nelumbo nucifera ‘Album Plenum’) nWunaL

Source df SS MS F F.05 F.01
Treatment 6 345.928 57.655 0.939" 2.85 4.46
EX.Error 14 859.809 61.415
Total 20 1205.736 60.287

GRAND MEAN = 54.27

Ccv = 14.44%
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- a o an = d‘ s a = A o
MINMARWINN 15 AT IzHRaNNaDafIRasvIMsiasuulas@ivervesnaulieiins
ar Y v ar @ O w o
nueniuasy 1 5u mdve) at-veremizvalanugdaayud(Nelumbo

nucifera ‘Album Plenum’) ANunau

Source df SS MS F F.05 F.01
Treatment 6 0.084 0.014 0.688" 2.85 4.46
EX.Error 14 0.286 0.020
Total 20 0.371 0.019

GRAND MEAN = -2.40

Cv = -5.94%

d' o 'S an - :: P =) 4' o .
ATTNNANUINN 16 'Jlﬂi'lz‘"ﬂﬁ‘/l'lﬂﬂilﬂﬂ'lmﬁﬂ‘ilﬂﬂﬂ'lil’ljﬁﬂ‘l‘llﬂjﬁﬂal‘ilﬂ’l‘llﬂ\iﬂﬁ‘llﬁﬁ]ﬂmﬂ‘i’l'l o0
ar ar [J 3 Qr ar o o

nsilnuenuasy 25u Mnnuans (L)ﬂjmﬁanmnanwuﬁ'ﬂmuvu

(Welumbo nucifera * Album Plenum’) Anunau

Source af SS MS F F.05 F.01
Treatment 6 60.752 10.125  0.147" 2.85 4.46
EX.Error 14 965512  68.965
Total 20 1026268  51.313

GRAND MEAN = 63.53

cv - 13.07%
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4’ = d aa = - A A a A o
AITHMANKINN 1725 1EHHaNNadAf uRdsvesmsi/asuulaafhivervesnauaeniien
msilnusiuasy 2 Su ardiivd aCveseenthvalrsiugdanyud

(Nelumbo nucifera ‘Album Plenum’) ANUARL

Source daf SS MS _F F.05 F.01
Treatment 6 0.023 0.004 0.177% 2.85 4.46
EX.Error 14 0.298 0.021

Total 20 0.321 0.016

GRAND MEAN = 224

Ccv = -6.51%

:i = (4 a1y = e o = A o
ATTHNANUINN 18 'Jlﬂi'lznﬂﬂ'n'Nﬂﬂﬁﬂ'IﬁlﬂUﬂlaﬁﬂ'ﬁHJﬂU‘ulHJfNaﬁlﬂ'ﬁlﬂ@ﬂﬂ'ﬂﬂﬂﬂma‘n‘l
@ o ' v o’ o oo -4
nsilnueniuasy 35U manuaa@L)vesnrsniiznaNNugdanlud

(Nelumbo nucifera “Album Plenum’) ANunau

Source daf SS MS F F.05 F.01
Treatment 6 684.806 114.134 3.16* 2.85 446
EX.Error 14 505.093 36.078
Total 20 1189.903 59.495

GRAND MEAN = 64.01

Ccv = 9.38%
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NAME ID MEAN RANIKED A+  PROBABILITY LEVEL.05
T7 70.10 A
T6 70.10 A
T3 66.70 A
T1 64.70 A
T2 63.70 A
T5 60.30 AB
T4 52.50 B

= = 'S aa - = s a o A o
MINMANUINN 19’Jlﬂ513‘ﬁﬂﬁ‘ﬂ1€ﬁﬂﬂﬂ1tﬂﬁU“llﬂQﬂ'l5l‘].lﬁ!lullllﬁQﬁl‘il!l')‘ilﬁ)ﬁﬂﬁ‘ijﬁilﬂﬂﬂ‘ﬂ'l bt
ar ar * ar o o o :
msilnuefiuasusiu mtdie aCvsaentimariuidanyud

(Nelumbo nucifera ‘Album Plenum’) ANUNAL

Source df SS MS F F.05 F.01
Treatment 6 0.119 0.020 225" 2.85 4.46
EX.Error 14 0.124 0.009
Total 20 0.243 0.012

GRAND MEAN = 222

4.24%

2
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a a L4 aa v 4 = I~ . . 4
MINMANUINN 20 AATIZHRANNADAAURABVDIN51A8ULUAIT Petaliod staminode 11D
o s as v v s o o o
imsilnuenuasu 1 3 A9nuang (L)mmaanmwmawuqﬁmuw

(Nelumbo nucifera ‘Album Plenum’)

Source df SS MS F F.05 F.01
Treatment 6 0.002 0.00 0.740" 2.85 4.46
EX.Error 14 0.006 0.00
Total 20 0.006 0.00

GRAND MEAN = 91.25

Ccv = 0.02%

H = 's a0 H S . .
MINMANNINA 21 AnTIinanNaoAnIRAsveINIsIasu)as® Petaliod staminode
A o o s J ~ Qar o o
gioimsilnueiuasy 1 3u a1 fdien a(-)yoIABNUINANINUY

ﬁﬂﬂuyﬁ(NeIumbo nucifera‘Album Plenum’) Anunaw .

Source af SS MS F F.05 F.01
Treatment 6 0.041 0.007 1.000™ 2.85 4.46
EX.Error 14 0.096 0.007
Total 20 0.138 0.007

GRANDMEAN = -1.01

Ccv = -8.19%
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AITNMANUINT 2251 HRaNIadaA IR AsueIN s aounlasd Petaliod staminode 131
o Y ar ’ v r Qr ar o
wimsilaueduasy 23u smnuadig (Lyvesrentisnalewug daniud

(Nelumbo nucifera ‘Album Plenum’) U

Source daf SS MS F F.05 F.01
Treatment 6 0.019 0.003 1.002% 2.85 4.46
EX.Error 14 0.044 0.003
Total 20 0.066 0.003

GRAND MEAN = 91.20

Ccv = 0.06%

MIMANKINT 23 RS ITHHANNTAAn R AsYeINIsIUAsuNLned Petaliod staminode Hi® -
o o ar v @ o o o
mmsilaueiuasy 2 Ju Mo aOvesasninanRufiaayus

. (Nelumbo nucifera ‘Album Plenum’) NN

Source daf Ss MS F F.05 F.01
Treatment 6 0.426 0.071 0.939" 2.85 4.46
EX.Error 14 1.059 0.076
Total 20 1.485 0.074

GRAND MEAN = -0.75

Ccv = -36.26%



1 a 4 a1 H 1 3
MINIMARKINN 24 AT IZHRANNADAAURABUBINISIAoUNaT Petaliod staminode 11D
o % Y] v ] % a d
Winmsilnueduasy 3 Ju A1 Anua L) vesrentinaIaiug

o GIGIHHET(NeIumbo nucifera ‘Album Plenum’) ARuNAY

Source daf SS MS F F.05 F.01
Treatment 6 0.037 0.006 246" 2.85 4.46
EX.Error 14 0.035 0.003
Total 20 0.076 0.004

GRAND MEAN = 91.16

(044 = 0.05%

4 = I'd oo ) 1 H 3
MINMARUINA 25 AT izHRaNNadAn R oM SlasunilasiPetaliod staminode tiie

o [ ) ] - L% @ Jdo o

Wimsilnueiuasy 3 5u maitien aC) vesaentizvassiugdanlud

(Nelumbo nucifera ‘Album Plenum ) Mundu

Source df SS MS F F.05 F.01
Treatment 6 0.839 0.140 2.259% 2.85 4.46
EX.Error 14 0.866 0.062
Total 20 1.705 0.085

GRAND MEAN = 0.55

-44.46%

2
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4 a o aa 1 { < = ~ (Y
ﬂ]i]w‘lﬂ]ﬂﬂu?ﬂﬁ 26 'J!.ﬂi'lzﬂﬂﬁ“ll'lﬂﬁﬂﬁﬂ'l!.ﬂaﬂ‘lliil'lﬂlﬂ'ﬁNﬁﬁﬁ'l‘lﬂﬂ‘nau%ﬂﬂﬂﬂﬂﬂ’)ﬂﬁ’)ﬂ

ﬁuﬁ'ﬁ' ﬁﬂuﬁg(Nelumbo nucifera ‘Album Plenum’) ANundu

Source daf SS MS F F.05 F.01
Treatment 6 8556.41 1426.07 1.69" 2.85 4.46
EX.Error 14 11770.99  840.78
Total 20 20327.41  1016.37

GRAND MEAN = 119.97

Ccv = 24.17%





