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wzawugiaen 198003 (Mangifera indica Linn. cv Nam Dok Mai Si Tong)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Acetonitri HPLC grade (LAB-SCAN®, Thailand)

Acetic acid (Labscan®,A840l)

Ammonium acetate (CHSCOONH4)(Merck®, 1.01116.1000)
Ammonium molybdate ([((NH,)] Mo,0,,.4H,0) (Ajax Finechem®, A46)
Ammonium solution 32% (Merck®, 1.05426.1000)

Copper (II) sulfate-pentahydrate (CuSO,.5H,0) (Merck®, A501690)
DEAE-sephadex (Sigma *, A25120)

Deionized distill water 1 M2

Deionized distill water 18 M2

D-Glucose anhydrous (C H,,0,) (Ajax Finechem”, A783)

Diethyl ether (Labscan®, A3509)

Disodium hydrogen arsenate (Na,HAsO,.7H,0) (Sigma ®, S9663)
Hydrochloric acid 37% (HCI) (Labscan®, A8601)

Hydrogen peroxide 30% (H,0,) (Merck®, 8.22287.1000)

Methanol (CH,0OH) (Labscan", A3513)

Poly(vinylpolypyrrolidone) — PVP (Sigma * P6755)

Sep-Pak-C , (Sep-Pak Classic, Ireland)

Sodium potassium tartrate (KNaC,H,0,.4H,0) (Ajax Finechem®, A416)
Sodium bicarbonate (NaHCO,) (Ajax Finechem®, 476)

Sodium carbonate anhydrous (Na,CO,) (Merck®, A836892)

Sodium hydroxide 97% (NaOH) (Labscan®, K2004)
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23.

24.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

23

Sodium sulfate anhydrous (Na,SO,) (Ajax Finechem®, A503)
Sulfuric acid 98% (H,SO,) (Labscan”, A8301)

Triethanolamine (Ajax Finechem®, Australia)

Beaker U118 50, 100, 250, 600, 1,000 118 2,000 HadAAT

Cuvette 1137 (Starna®, England)

Glassfilter inner 1954

Handy step (Brand”, Germany)

Magnetic bar

Magnetic stirrer

Micropipette UH1A 200 418 1,000 1uTnsans (Pipettman Gilson”, Germany)
Pasture pipette

Pipette tip Y11@ 200 1Az 1,000 1y In5an3

Speed vacuum concentrator

N3IUNTOY

A509UA7 filter crucible 50 ml (DURAN®, 258513406, Germnay)
ATLAIYATBULBS 1 (Whatman”, England)

NILATHNYY

Tn59UAAI9819

vIAfUNAY (Rotary flask)

vndSudSuIAs VA 50 Yaaans (ISO LAB®, Germany)
VIANANTANVUIA 60 UATANT

PIAFNTMSUA VAT (Duran®, Germany)

1A394 Ultrasonic bath (D.S.C. Group”, Thailand)

Lﬂ?’tN Vortex mixer (Scientific Industries®, USA)
m?aﬂmmiﬁﬂﬁﬂmmmmuuuammuqq (High Performance Liquid
Chromatography : HPLC, SHIMADZU®, SCL-10A VP, Fluorimeter detector,
SHIMADZU®, RF-10A XL, Japan)

1n309%9 19 4 il (Mettler Toled0®, Switzerland)
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45.
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n3oaiieee 1L Tan Ny (Freeze drier, FTS®)

1n593UARI9614 (Phillips® HR 2021, China)

RER T

m%l'aqszmaaﬁﬂwiﬁ’ammmﬁuﬁw (Rotary evaporator, BUCHI® Rotavapor R-
114, Switzerland)

m?aﬁﬂms@ﬂﬂﬁuum (Shimadzu ® UV-1601, Japan)

m?ﬂﬂ’?ﬂﬂ’nmﬂuﬂiﬂ@i 19 (pH meter) (Sartorius Professional Meter ] PP-50,
Taiwan)

IN5 091 YUINIBIQUNNA1 (KUBOTA “, Japan)
Fouanas

AZUNTINNHADANAADY

Y3

Ao

9 .
QA0U (Hot air oven, Memmert ®, Germany)

A ® X
4408 (Sempermed , Thailand)
3
TaganuFY
TuTas9man (Liquid Nitrogen)
qnegAaAs
winnlaayn (Star ®, Thailand)
NaoAUNINAADI (Test tube) Y1IA 10 1AL 50 Jaaans
naoad M5 VI UINIoe (Centifuge tube) YA 15 LAz 50 Uaaans
A A J
agiitieunosa

Y
91011172 UHAN (Memmert ©, Germany)
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ad
IENMINAAI
1. BAUMIANHUY
INUNUNITNADDILYY Factorial (3x3)+1 in Randomized Complete Block Design 13
<3 <3 9 Y U v AR =
uaen vaenaz 10 A Usznounleiadenanii Ao

Jadefil Ao sHavesaIT¥zaomasaanla 3 sia Ao Wilaadangi lea

a o 1

a = J 1 a Y Yy 9 a a
QHIﬂHWI%a Llﬁgﬂﬁﬂﬂﬂjﬂ‘ﬂﬂﬁ@qiﬂ UAazyHA IFANUINTY 2000 HaanTunoans

Y 9
[

I v
adeh 2 Ao S1uduasalumsnuans 3 seau A WU 1, 2 1ag 3 59 Tagunazasany
1 Y] Y] o
WU 1 dlanv
o 1 QSI’ 1 QSJI d' [ d'
Tasiimanuniausnluszoz lumaaiavesmsuanlugounsanasaiun 13 gaiau

2551

G v 1
2. MIAUATINAHNSHIN

A Y
2.1 MU

4

MINInNaaeInaIUNLN1TUNI1e 0. duNT1e 3.1389 Iy Tasldduuziiaiusg

% 9 o Aa 7 o Y
heen @nesery 7-8 1 Alianwauysal $1u9u 30 Au
2.2 M3113eau

9 v ]
vaamsuanlugeunsan 1 ludui 8 nangian 2551 imshidadisivuina lnudu

1 4

wazldailoans 15-15-15 duaz 1 0 lansu

A
+

9 v 1
naamsuanlusouassn 2 ludun 19 dueeu 2551 s ldiloaas 15-15-15 duaz

Q U

1 Alansuuazimanuans Inunaden luasn (13-0-46)
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,:' 9 1 L:‘ o
NNN & AUNTUNNNINITNANDY

Y ) a
3. M3lRasvzaemsIuAula
Y Y
wuasw laatins lea Tagazateni laatingilaa 400 nsuluiii 20 a9 91n1Y
Y '
@501y (Tween-20) $1u9u 5 voa waulidiiu miudeihmsnuldimsay
Y Y
viuansgi Inun Toa Tagazaregi Taunlaa 800 nsuluii1 20 @as MnUANAITIY
) Y Y o 2/’ KX o 1 Yo 1
10 (Tween-20) 31191 5 vioa werulvidinu mmiuaeimswuldiamsany
] = 4 =1 4 a aa gl a
Wuasnasiniennaslia lagazargnasiinleonnanlsa 40 Nadaas 1uiii 20 ang

4 A U
MndwANa139010 (Tween-20) $1u7U 5 o wawIid1nu Mndudshmsnuldnansaiy

4. MIHVAIBLNY

fiugaegnalutazeea Tudui 0, 13, 28, 42, 49, 55, 63 1AL 70 HAINTINID
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¢ & y
5. myunszvdSanamsivlamsan lallassadraluly (Total Non-structural
Carbohydrate; TNC)
o < Y] 1 = d' d' 1] o [l
Mmsnualee1ly Tas@enio1lun 3-5 tervanegsaadanl 311U 3 lulaaslu
v A oo W ' ° Y Y 9 3 y A
TuTasmuwaniui aninidsgaunuanazinlduiadrennuey TasldinTod freeze
I~ [ % ~ [l o 3 4
drier (Huandszana 4 Su ndsnnnluuziraisandnihniuadnasedranisaua vl
< Y A a g as . ~
vaztnu A lugensgaiy iesemsiniizriae lawasues Hodge and Hofreiter (1962) 0
aautlaslag ga3a (2531)
msana TNC 9nluuziiaeag dasazatonsanens (0.2 N H,50,) Taoilungaing
d' = dy o 3’ o [ 9 1 9
Nuaazeataziliaananudu ldsaimiin 0.05 nsu udrldaslunasanaasaudivinag
Y
60 iaaans NUMAUNIAFaNITA 0.2 N asll 40 Hadans udninszayegiiiionunla

a =

v J Y
1hnvaeanaaes nouth leuNiguugil 100 oeruwaded wiu 1 %2109 1INTUTIAIPE 19

U
v

a o ' g} < ° < o 13 4
aagavgil Iaerh luslusindunionnde udso pH 19liauiu 7 drelmdenlaason laa
F4
(NaOH) A1ududu 1 M 182 0.1 M %30 H,S0, Anudiudu 0.2 N vintduthwnlsulsuiag
I Y A Aaa 9 oy o‘/ [ a a Aaa 9 o 1
1714 50 Haddasarnimauluwadsulsmasvina 50 daaans ndniunsesiunszay
4 < { a A Aaa o 1 <
n3ouues 1 Tagmuaisazalen 1a 1 luvianaradnyuia 60 Hadans uazii lduyludidu

4’ o a d
LW@?E’JVHﬂ”Ii'JLﬂiTZ‘H@]@"hJ

MIAIYNATAZAINMANINIFGIY
v

A15a2a1911A1901A5 5110581 1A0AAT15A2a10 D-Glucose AT NTU 0.25

HaansuaeNaaans ¥10.1,0.2,0.3, 0.4, 0.5,0.6, 0.7, 0.8, 0.9 1az 1.0 Yaaans ladviaoanaaod
Aa aa a 3} o 1 A (A I~ a aa = 9

vua 10 Jadans wniinduluneazvasasuiilSuesidy 1 1aaans ¥z ldasazare
Y ]
WimamasgIuniianududu 0.025, 0.050, 0.075, 0.100, 0.125, 0.150, 0.175, 0.200, 0.225

1ay 0.250 Yaaniunelanans

ad a d
IBENIAUNIICH

1. M3A38un313NAIFIU (Standard curve)

9 [
Wmsazarihaaniasgiuieson 3 lavasanaaesSua | Tadans @uans
. a a Aaa ] Y Y o Y 9 a A
Nelson’s alkaline copper reagent U 1 Haaans mlen“lmsu”mmm’Jﬂﬂmﬂﬂizmmgmuau
v A

;I o 1 a ~ = Y o Y3
ﬁnﬂuuuﬂﬂwﬂu water bath VU 100 93 uyalsgd 11U 20 UIN ummim&umuvﬂ%

o q o @ A < a ) ) A aa
UWII']L!GFGluu"ILEJu Lﬁ@‘ﬁﬁi’)ﬂ!ﬂuué}fﬂ@]uﬁ"ﬁagﬁ']ﬂ arsenomolybdic acid adHaDAAL 1 UAAAANT
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1 Y v
wonie 1HAnAZNOUYDY copper  sulfate  (CuSO,) azatwauvua uanautinauaslyl 7
A Aaa 1 Y Y v A 09/’ u’.: Qy Y ~ 3 o ~ 9 1 1 A
Haaaas e lidhauanass aaneld 30 wiinniuhasazareila llewainsganau
11a4 (Absorbance) 1a81#1AT04 Spectrophotometer NANEIAAU 540 W1 THNAT 1AM
9 = 3 9 v o 7 [ YY) o
lavndswilunsmuiasg i Taglsanuduiusszraennududued glucose (AU X) A
ANTYANAULIETL (LNUY)
d
2. m3aanersana TNC lwlunziing
v Y
hasazarenana lanndlrednlalurasanaasd 1 Jadgans Mnuuiuru@eIny
~ o 1 A d' 9 ~ = Y d' o Yy 9
M3 ouns ATy hamsganauudsd lanSeuieununsmuasgiuihi 13udy
) a I~ a a o " Aa aa 1 3’ o @ [
AuadSinastuiagniudeadaniued D-Glucose ADTINIINURIUDIAI1DE1
3. 35MIAUIN

mg glucose equivalent x vol make

TNC =
Wt. of sample x vol take

vol make = USinasgamendsnnisy pa 1l 7 ( 50 Tadans)

vol take = 131Asvesdsazansi ldnagenmmsganauues (1 adans)

d &

6. MIUAzHSINusas Iy

6.1 M3anaRILENINY (plant sample extraction)

0 A Ad Y o Yy 9 v < Y Y A

1) ihdedirimny 1A Ui 1FuRedreanudunieldgyainia A1e1nT o4 freeze

v Y
drier  ¥rmiind0819ny Tasdirod19lu 14 0.5 nSu drudeg1veealy 0.03 — 0.06 NFY

9 )

nnTuvadiedlaazideaalsInge Tasan luTasmumalvaziinsua oS ne1anIn

<
AU

=

a < <3 a ~ Yy 9 S I 4
2) Ao AU (INUNQUUYN -20 DA UFAITOE) ANWTNTY 80 1D TIHUA
1UIU 50 Haaans
<} @ 1 a <} 9 A A a = )
3) inumsanaldvia Yadunu1Aluniie guugil 4 osruraiFod uru 16 ¥2Tua
b4
o o g . . s 1
NANUININETANANINTBIAY glassfliter inner 1103 4 Taaaluviafunay (rotary flask) 1147
o Yy 9 A 0 A a aa
11 115 enenaqlenT 04 rotary evaporator ( <40°C ) auasazaetvanlseunal 2-3 Hadans
v 4
4 hasaza1eiaon1d19428 0.01 M ammonium acetate 4 Jadans 914U 3 AT

Tﬂﬂclsls)'l ultrasonic bath
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< . Ay ¥ o y = Y o g A
5) INUFITALA1Y ammonium acetate WhlﬂiJTS’JﬂJﬂuﬂluﬁﬁ@ﬂﬂum’Jﬂﬂ umm”lﬂm”uw

a =

QUMY -20 BIFFATYA U1 16 F T
o v o oA ~ v Y o y A
6) thansanaal10819n -20 sernaiiee azareliituvearad udnir liumides
{ < 1 { a qul 1
NN1157 16,500 59UABUIN UIY 20 WIN NOUWAN 4 DA UFaLTFad 31N Tna IV e

Q U

(supernatant) a4 1HvAUAIVINA 30 Tadans
4

o [ 1 [ 4 £ g o v A Y a a
7) AT TNAUNHIUADANULLAL Sep-Pak-C18 G]NL‘]JUﬂ15%1ﬁ1§ﬁﬂﬂwsﬁ1ﬂﬂiq1ﬂ‘ﬁ IG]EJ

ad = % 1 dy
i‘ﬁﬂWELﬁiﬂiJﬂQ@]’ﬂulﬂu

v d
6.2 MIAIBUNDANH
@ o 9 1 A
AoANUUTZNOUAIY 4 TIU AD
1) ¥aoAuIIINITATAY (reservoir)
2) ¥avAuITY PVP (Polyvinylpyrrolidone)
3) ¥ia®AUITTY DEAE-sephadex (anion exchange)
4) Sep-Pak-C cartridge
1 J v o A a
Tagszrninanaenvriingltenuns lnavesaisazare Gudulagdy PVP 10
' v Y 9
iadans asluriaenaiui 2 1aziAy DEAE-sephadex 4 Hiaaans adluviaoadui 3 daneld
' v 9
1 5219 Tagtimaoadaud 1, 2 uag 3 maenu (91114 Sep-Pak-C , cartridge) 91N UAY 0.1
i a A aa ~ Y A J Y
M ammonium acetate pH 8.5 USu1a5 15 Uadans avluvasah 1 uardanarliarsazae
lviar1u PVP luviaeai 2 11ag DEAE-sephadex luviaoaf 3 uazilassaisazals ammonium
Y
acetate 191 1riaauriua (523908119 a11v09 PVP 112 DEAE-sephadex L#19) 9101 11A 0.01
M ammonium acetate pH 7.5 151105 20 Jadans asluvasan 1 ansavarelvanu pvpe
Turiaeai 2 1az DEAE-sephadex 1uviaoah 3 tazdaosansazaly ammonium acetate 197 1ia

4
WHNA (3¢ 7906119 a11v09 PVP 118y DEAE-sephadex 11319) 91011 11A2187

6.3 M3USUaNNV09 Sep-Pak-C,, cartridge NOUM31HI1U
Cytokinins

4
- AuNmuea (100%) Us11as 4 Tagans 2 A5

Y
- WU 0.01 M ammonium acetate pH 7.5 151105 4 Uagans 2 A9



30

~ 1 1Y 4
NN 9 daulszneuvesnoaull

Y A

d
6.4 MyMIAVIgNTvo I TAZAEAIDEN
) R . 1 { v d o o A
1) 111 cytokinins Sep-Pak-C,, fnson Fudeidarensdul ihasanan laninns
y 1 a { a 4 [ [ o
Yumdeanuauaalunasai 1 (reservoir) tlanarliarsazare Inaruasuduiisuruandd
Y Y
193 aNAgBAASIAY 0.01 M ammonium acetate pH 7.5 511035 10 Uaaans 91uIU 3
Y
1Y ] 1Y o U ] [ ]
a51 ruaslunedund Uaeslieansazars lvaraunua (52391 asazareluszuuuia)
A = 09/, dy J" R [ 1
1Dl uAdUN 805 IUU cytokinins 929nIVUBE 1Y Sep-Pak-C,,
[ 4
2) 00@ cytokinins Sep-Pak-C , 890 1NADANY

3) MIFLEOT 1WUBDNIIN Sep-Pak-C , 11114 Iag

- 829 Sep-Pak-C , A1081382a10 0.1 M acetic acid 1/51105 4 Haaans
- E‘s]}Ng]}’JEJ 15% methanol in 0.1 M acetic acid /511015 4 3aaans
Pz ~ Y Y v o A
- "Ifgl,fl"laﬁliilluﬂﬁlﬂinﬂ Sep-Pak-C18 NANUVUYUA N DU ANY
Z/ZR 30% methanol in 0.1 M acetic acid 151195 4 3Jagans

i-Ado/i-Ade 80% methanol in 0.1 M acetic acid 151195 4 Yaaans
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A

@ § o &
1o%z191805 1uU0ONIToDT081AI99819 Sep-Pak-C , THazoriorildauass
2
ao 11 fail
4

28 100% methanol 1511915 4 Jadans 2 AT

v
12

19918 diethyl ether 111015 4 Uadans 1 A9

a 2

4 o a 1 a A Aaa ;’
LﬁﬂlﬁiﬂﬁﬂﬂﬁS‘]J’Juﬂﬁ"118]15]}?1'15ﬁ%ﬁWﬂﬁ@iTﬁJuﬂﬂ!ﬂﬁN“} 151105 4 Hagans 1niu

N

v
3
v
3

De D

o 1Y 1 4 4 a J a
u"maasam’mma”lﬂizmmﬁ’ﬂumsdm speed vacuum concentrator Lﬁ@ii’)ﬂ”lii!ﬂiﬂﬁﬂilﬂm

Tasn30a HPLC @0 1)

a ¢ A = . \ .
minszilaaniodlasnanslveunauvanssauzge (High performance liquid

chromatography : HPLC)

M3IAIZH Cytokinins
Column : Prontosil Hyper sort-b ODS 0.5 pym
BISCHOFF Chromatography ®
Mobile phase A= 0.1 M acetic acid in water
(ﬂ%ﬂpH 3.4 A1 Triethanolamine) + 50 ml ACN

B = Acetonitrile

Flow rate 3 1 ml/min

Time Program : Time Event value
00.01 B.conc 10.0
20.00 B.conc 40.0
25.00 B.conc 70.0
27.00 B.conc 10.0
30.00 B.conc 10.0

Flow rate : 1 ml/min

Detector > Diode Array =265 nm.
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a wva a a 4 [ a
1. ﬁaaﬂgummaﬁwnmﬁ%ﬁw ﬂTﬂ’J‘lf”lﬁ‘]fﬁTﬁ@]i UATNINYINIDTITUTIN AU
4 a @ 1
INHATAITNT SJ'HTJ‘V]EHQEJL%ENTHSJ

Y a va o a [ [}
2. W@Qﬂgﬂ@]ﬂﬁﬂﬁN AUSINYATANTANT 1]??1’3‘1/]81?18!%8\1114%

SZELIANAUHUNTIVY
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