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Effect of Potassium Fertilizer Rates on Active Ingredients
and Antioxidant Activities of RD69 (Tubtim Chumphae)
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Abstract

Potassium (K) is an essential mineral
that plays a key role in photosynthesis
and respiration , guard cell movement,
sugar transport and accumulation.
Therefore, the optimum potassium rate
may results to increase the translocation
and accumulation of antioxidants. This
preliminary study aims to find the
optimum rate of potassium for growing
RD69 (Tubtim Chum Phae) to obtain the
highest antioxidants (phenolic, flavonoid,
and anthocyanin) including their highest
activity. The experiment was conducted
in Chum Phae Rice Research Center’s
field during wet season in 2014. The
nitrogen and phosphorus fertilizer rates
of 12-6 kg N-P.O, /rai were applied in all
treatments, but varied 5 potassium rates,
namely 0, 6, 12, 18 and 24 kg KZO/rai.
The results showed that the rates of
potassium did not affect the grain yield
705 kg/rai).

and plant

(average grain vyield was
The
high. However, potassium fertilizer rates
the

number of panicle

influenced antioxidants content

and activities (by testing of Fe reducing
and the capability of antioxidant). The
in RD69  (Tubtim

Chum Phae)’s brown rice at 1 week after

antioxidant content

harvesting was highest in anthocyanin
(8.8045 + 2.33 mg cyanidin-3 glucoside/
mL) at the rate of 6 K O/rai, the highest
in total phenolic content (203.3 mg/GAE
/100 g sample) was found at the rate
of 18 K.O/rai. This fertilizer rate also
increased the total flavonoid content
(281.4476 + 10.87 mg quercetin/100 g
sample) and anthocyanin (5.5607 + 3.03
mg cyanidin-3 glucoside/mL). Moreover,
the capability of Fe reducing (1735.3108
+ 96.55 mM Fe (I)/100 g sample) and
the antioxidant activity were also high
(DPPH: IC_ 3.1138 = 0.03 mg/mL) in this
rate of potassium fertilizer. Consequently,
we can conclude that potassium fertilizer
at the rate of 18 kg KO/rai is suitable
for growing RD69 (Tubtim Chum Phae)
rice for the high antioxidants content

and their better antioxidant activities.
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anauidsdunisinlsasneg Wy lse
vaondeniila wazusy wiouvieduasy
auam (Li et al, 2005) arswgnuadifiny
Tuddulngiluansusznounguindiluea
loun woulnlegeniu (anthocyanin) wagnse
wo3n (ferric acid) Wusiu agwulalusyiiv
yilasineg Afidunsdeddn Tagnuoguina
Borfudunen (pericarp) uaziBeruduly
visetuweddlsu (aleurone layer) voaudn
(Hu et al., 2003) 31nA15IATIEVRUSU
woulnlgeniiy Indiluea wavauaunsnsu
UfRteneendinduresinifduariifid wut
asafinannguinnidd  fusinalndituea
dionun  woulvlwendu  wagAauaansnly
n13eulfiseneendiadtuaininaisannain
ﬂ&jmsﬁnﬁlﬁﬁﬁ @Wms1  waydswad, 2010)
aennnesiun1sAnwdrluysemalneves
Muntana and Prasong (2010) lagiusesn
Ju 3 ngude nquidniwn nquiniduns way
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Wisgedulundunensne (Pal and Ghosh, 2010)
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N-P O sialsnnnssuds delwunadon 5 6ns
WANENAYW AB 0, 6, 12, 18 way 24 Alansy
KO sols lufuyaiiune (Very fine, smectitic,
isohyperthermic Ustic Endoaquerts) Fal
uaasziRutauUgnindel Aoy 6.1
fuseTmgluiu 139 wWesidud  Usuna
Tulasiau 0.07 Weosdud USunaneansss
5.1 ppm wazUsunalwunaden 157.76 ppm
Undndn @18 25-30 Tu SwEvinesEning
fu 25 wuRuing TdadenunsaAsidivun
udsdind 7 Yu uastelulnsiandnadilussey
Miiinte (Nouliguieu-suiau 2557) Juiin
anuEMSTYAUle TueanTie ANg
$unusdens  Swau  wasiminiuded
NANAR ALY

2. ApTzimUsuIua1shiuean It
A1SASEUEITANARIDES

vdndndssiamnietsliuals
azdoarouthliain wadaimiinwgadnng
uakad 10 nsu Tdasluwiauia 100 Hadans
analagldiiinazansesiuea Usums 70
fiaddns thlvwgseniaaagn i 155 50U
soduTiduna 30 il nsesensatadilarinu
nszawnsonUed 1 antathllssmelite
dineududy  Tneldiesosnaussmessuy
qzy,ﬁywmmwwguﬁqmmﬁ 40 eeAwALTd
Lﬁuaﬂsgﬁﬁ’miugﬂsuaqmiasmaﬁmmmm
Wuduwdueu ldluvindundidnida 1Aud
onumgil 4 ssrwaldud LilesonTilT

1. MshAszmUsunuansusenay
Auanvavun (Butsat et al., 2010)

Ymansarnsegeiifinududy

250 fadniuselafans uaransasaguInggIu
gallic acid @auuUW 0.05, 0.10, 0.30,
0.50, 0.70, 1.00 Wag 1.30 Haansudolianans
USuws 50 lalmsdes ldasluvasaneans
LRnaTazane 10% Folin-Ciocalteu’s reagent
Vuns 3 fadans welmdndu deals
flgaumgivieadunan 5 il awldasazane
Aden ndudvansazans 10%  sodium
carbonate Usu1ns 1.5 Taaans welmaniu
sl itgumpivonduna 15 wit asld
ansavanediinla  andudansavareiild
TUfnA nsgandunas fiamenedu 750
UULNAT éj’mm%aa spectrophotometer
1ag blank agldenuealnuasannsiegs
AINSAANTULAIYDIANTATANY
Wnsgu gallic acid luadansiuidunss
UINTFIU mﬂﬁ?uﬁm'wmsaﬂﬂﬁuLLawaq
a1siegnluunualuaunisidunse azla
Usinamesansusynouiluaniaunlnouans
Tunueues mg GEA/g of Sample
2. nsnagasvaudRf 1 uU AN
sanTndu Inesaniusuyadasy 2,2-Diphenyl
-1-picrylhydrazyl (DPPH) redical 38 DPPH
radical scavenging (Yamaguchi et al., 1998)
Ywnansagaeunsg iy ascorbic
acid fiflanududusnsiuie 1, 3, 5, 7,
10, 15 waz 30 hulasnsureladans wavans
fhagradudy 0.3 lulasnsusedns Usums 1
fadans Tnglflomuoadusvhavans 9nth
WuasazangenIluan DPPH Auaugy 0.1
adluars Usuns 3 faaans wenlianiu
daiisllufifinfigumgivonduna 30 wil
Mnduthasazaefildluindinisganduuas
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NPNNEMIAAY 517 UILULUAS MIYLATB
spectrophotometer Tneldionuealu blank

Wiguguiuansazaneenluan DPPH fly

Radical scavenging activity (%) =

control

A

Sample

3. AsnadeuANdIN1Ialunis
Sidwmanvesansiueenindulagds Ferric
Reducing Antioxidant Power (FRAP) (Benzie
and Strain, 1996)

NSAIYUEITAYANY FRAP Leisew

910 Acetate Buffer AuuTY 300

a  a

fadluas pH 3.6 AU TPTZ ANULTY 10
fiedluans flazanesae HCL aududy 40
fladluans wag FeCl- 6H O mndudu 20
fedluans Tudwsndi 10:1:1 Vwmansann
Fregafinnududy 1.0 nSusefaddns waz
ansaraneuInsgIu Feso, Feududu 0.1,
0.2, 0.3, 0.4, 0.5, 0.6 waz 0.7 Hedluais
US1nps 0.05 fiadans antasivansazans
FRAP 431195 3 Ladans wagwdu DI water
Uums 300 lulasans werlidniu deials
figuvpdivendunan 4 Wil asavany
fldluinFnsganduuasiinimeniady 593
WIULLAT ﬁ?&JLﬂém spectrophotometer
Ingldansavare FRAP 1Uu blank
4. MIMUINIUTINVDIE1TUTENBU
weulnleeniiy feis pH-differential (Giusti
and Wrolstad, 2005)
Wies pH 4.5 buffer sodium

acetate (LGQUJ sodium acetate 0.2 NS4 %38 200

\Ju control thAn1saanduuasiilaludia
Mlasidunn1seuds % Radical Scavenging

naunseaselul
(1-(A /A )) X 100

sample’ "~ control

Ao AMNIAANAULANYRIRIBE19I1UAT (DPPH aEaifien)

Ag AMNNIRANAULANYRIMBENIIANNENIARY 517 Uluiing

faan3u Usudsunmseeningu 500 dadans
T¥nsa HCL 37 Wesidus Ysu pH Tila 4.5)
w3ss pH 1.0 buffer KCl (I potassium
chloride 0.0125 nsu %39 12.5 fadnsu U
Usunaseetnndu 500 dadans lnse HCL
37 Wesiud Usu pH Tila 1.0) Wansanin
112 0.4 addn3 waudu 0.025 M potassium
chloride buffer pH 1.0 Y393 3.6 ladans
11 centrifuge i 5000xg W 10 U9 1N
5’m¢hm$@mﬂ§mmqﬁ 515 wag 700 Wlumng
Ineld potassium chloride buffer pH 1.0
Wu blank thasaindn 0.4 faddns waw
iU 0.4 M sodium acetate pH 4.5 USuns
3.6 1ad3n5 W1 centrifuse 71 5000xg
w10 Wil thandaensgenduuasd 515
way 700 wluiums lagld sodium acetate
pH 1.0 1¥u blank AMINAINITANNAULES
e A fall

A=pHLOA ~A )-pHA5A ~A )

700

5. nMenUsInaEsUseneunaliueun

59U (Jia et al., 1999)
aNIanNAAINYIRIENS 0.1 daansy
Fovadetindu 250 lulasans iy 5%
¥83@13 NaNO_ adly 75 lulasdns Fainalai
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U 150 lulasdens wen 5 widl iy 1 M
NaOH aslu 0.5 fiadans iasazauliin
ﬁwgmﬂﬁuuaﬂﬁ’mm%q Spectrophotometer
fiarrenady 510 uiluuss Wans rutin
hydrate Wuansunasgiulunisiuinuinnm
ansUsznourlaliueeAsl (N3N rutin hydrate

/N34 rice extract)
NALAZINTA

wanisenduanvluanimulasiigud
Wednyuun  lugoud 2557 lagldle
Inwvadey 5 9nswaneeiy wud ne
Jelnunadeulavinlinandatnnmug  n69
(vufinyuun) uandaiy Inelvinandniade
705 Alansusels Snsefllinandngdian
Fonsmisalddelnunadensng 24 Alan3u
sols Ao 777 Alanfusiols dunsndsila
NawARATgn Ao nsnsTlddelnunadon
gn31 12 Alanusiols Ao 639 Alansusiels
anadelnuvadenliiinasodiuiusisuas

AERdy S1UIuTN 9 929 uardiAnugs
|y 106 Wwufuas (Table 1)
1NA15LATIEW UTNIUEITA U
PONTATU AUENNTAIUNTIMTMEN LAy
gnsnsiuUfseneendinduvesiiindes
vdnfiuien 1 dUansk nud a6 Alany
KO sols vhliuSinaueulnlaeniugsgn
(8.80 + 2.33 mg cyanidin-3 glucoside/mL)
oms1 18 Alanfu KO sels SuSunasilludn
FugeEn uavdns 18 Alaniy KO sials
TnadseveUsinaamsiosndntu leun
Wuwdnsam (203.32 mg/GAE/100g sample)
Walauown (281.45 + 10.87 mg quercetin
/100 g sample) wazuaulnleeniu (5.56 +
3.03 mg cyanidin-3 glucoside/mL) AU
awnsalunsSaduan (1,735.31 = 96.55
mM  Fe(ll)/100 ¢ sample) LLﬁ%fIE]VléIUﬂ’li
AuUisereendatu (3.11 + 0.03 mg/mL)
aguladn Jelnuvadeudns 18 Alansu
KO dals fanuwnzausonisdgnin
yiufiugaun  Lielildansiusendinduuas
uislunsdulfiseneendndu (Table 2)

Table 1 Yield, height and number of panicle/hill of RD69 (Tubtim Chumphae) on

various potassium fertilizer rate

Rate Yield Height Number of

(kg N-P O K O/rai) (kg/rai) (cm) panicle/hill
12-6-0 756 106 8
12-6-6 651 101 10
12-6-12 639 100 10
12-6-18 703 96 9
12-6-24 77 103 10

- Mean 705 o1 9

Prob. 0.83 0.75 0.93
CV (%) 9.50 0.90 5.90
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Table 2 Antioxidants content, capability of Fe reducing and active antioxidant

Rat Total Total Total capability of Active
ate
(ke N-P O phenolic flavanoid anthocyanin Fe reducing antioxidant
io/ 2,)5 (mg GAE/100g | (mg quercetin/ | (mg cyanidin-3 (mM Fe(ll)/ (mg/mL)
rai
2 Sample) 100 g Sample) | -glucoside/mL) | 100 ¢ Sample)
12-6-0 189.38 + 9.50 300.99 + 32.45 1.85 +1.51 1696.67 + 28.80 | 3.09 + 0.04
12-6-6 184.55 + 3.63 295.10 + 18.81 8.80 £ 2.33 1562.85 + 121.21 | 3.21 +0.03
12-6-12 187.68 + 8.67 291.71 + 20.68 6.49 + 3.86 1680.76 + 11896 | 3.30 + 0.08
12-6-18 203.32 + 4.95 281.45 + 10.87 5.56 £ 3.03 1735.31 + 96.55 3.11 £ 0.03
12-6-24 149.27 + 6.39 232.09 + 4.03 417 +4.11 1193.49 + 12570 | 3.75 + 0.04
aQ ¢ a o = = o o o =
'Jmimuazagﬂwa poNTAtUE Failuwilduiguiediun1sAn

Mnmsdndunuluanwiyasiigud
Wodmguun Tunguid 2557 dunuiidng
Jelnunadelivilvinandnd1iug  nv69
(rufiugauw) uandneiu Tnglvinandninde
705 Alansusals wavlifinasodnuiusiuas
ANNEY  WallnasieUSInaIAUoUYadaTY
lngHaNITIRTIERUTINMNE S ueYYadaTY
AAnNIolun3AEman uasquinisdiu
Uiiteneentinduresiiindewmduiuiien
1 & Tunaveaesadaiinudy dns1 6
Alan$u K O sels hldSunaumeulnleniy
390 wavdns1 18 Alanfu KO seld 4
Usnafiludnrugege  mufdinadsor
USunaansaueen@ndu laun Aludnsu
Walwess wavheulvleendy AuaIunse

TumsSiadinan  wazgndlunisdiuufisen

melaanmuas waziinshidelnunageuly
muszdu wuindloisTinadslnuades
Yu vhlvinungfulinandndingedu uasd
Uinauansiueendindulagtouluiifiaaua
auuﬂa@amﬁugqsﬁu (Soleimanzadeh et al.,
2010) annsneaesaiuladn Jelwunadey
ons1 18 Alanfu KO siols Tmnuwianzaw
somsUgniniug nu69 (fufiumum) il
Tldansduoendindunazqnslunisdiy
Ufiseneendindugs  31nnsUgniInaaes

& ° =~ a Ay v
ﬂiQULUUﬂquqﬂqiﬂﬂa@QLWHQ@]@]L@EJ'J Na‘V]‘l@I

2

Y

Jedilidaian  uasnsIUBINITRRUAUDY
soly tHo9INU1IWUT NU69 (Vuvuyuun)
&) ¥ A 1 1 = v a

Jutninldlwietiuas Jsmisdeaiiuggnia
lun1sneaes  AUYUNISANBIGNENITATY
UAseneandntulasUsunailudnianun

¥93 Amit et al. (2013) Tunanand1iign
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