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Effect of Harvesting Times of the HomKradung-Nga
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and Antioxidant Activity to be Used for
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siinvesivhasaneildlunisataiinadousinaansdfyetsfitud @y sadn (p<0.05) Tnadu
goudhiuduennszdsnitengmafuier 10 Fusazadafoieniuea anududu 80% (v/v) i
USunaansiluednsiuuasnailiussdgegaminiu 13.82+0.06 mg of GAE/g.dw wagl17.50+0.11
mg of quercetin equivalent/g.dw A1NEaU ?hum'1uamWiaiuﬂwsmmaaquéﬁma%a?)asséha
% 2,2- dipheny!-1-picrylhydrazyl (DPPH) radical scavenging activity A1 1Cs, AU 226.07
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ABSTRACT

The objectives of this study were to determine the active substance contents
including total phenolic,flavonoid, and to analyze the antioxidant activity of HomKradung-
Nga rice seedlings at different harvesting times such as 5, 10, 15, 20, 25 and 30 days after
planting. Then, the rice seedlings were dried at 60°C for 24 h, ground to fine powder and
extracted the samples with a single immersion in two different solvents: hot distilled water
(100 °C) and 80% (v/v) ethanol(room temperature).The experiment was conducted using a
completely randomized design (CRD) with three replications. It was analyzed by
spectrophotometric  technique. The results showed that the harvesting times of
HomKradung-Nga rice seedlings and the type of solvent used for extraction had a
statistically significant effect on the active substance contents (p<0.05).The seedlings were
planted at 10 days and were extracted with 80%(v/v) ethanol had the highest value of
total phenolic and flavonoid contents as 13.82+0.06 mg of GAE/g.dw and 17.50+0.11 mg of
quercetin equivalent/g.dw, respectively. As for antioxidant capacityassay with 2,2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging activity method, the ICsvalue was 226.07
me/mL.Therefore, in this reseach, the selecting rice seedlings with the appropriate
harvesting period affected on the contents of total phenolic, flavonoid, and antioxidant
efficiency. It can be used to further developHomKradung-Nga rice seedlings tea product for
health care.

Keywords: HomKradung-Nga rice seedlings; Total phenolic; Flavonoid; Antioxidant activity
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5 dusuwsnvaslan [2] Msuslaadnvesaulngdulngeglugduuudnveaniasninduaiuusgy
#199 1wy udsdndagudmsulseneuomns suneunseuLaziaesiy tusu uenannisuilan
wandudduseudndiamisaunlfiluingivlunisndauidndunenuazsavdfidu
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ANusuladin 4] uam]1ﬂ‘f?é'quuﬂfrjumiﬁﬁ@mauﬁaé’ma%aéaswmwﬁm leun nsnfluedn
(phenolic acids), Wanliuees (flavonoids), woulnlwendiu (anthocyanins), lUswouln-leeniiau
(proanthocyanidins), nlawesea (tocopherols), Inlalasdusa (tocotrienols), wnuu-aalsw
uoa (y-oryzanol) wagnsalniin (phytic acid) [5] 8naae druvesivlaglanzluseunisdiumie
A (shoot) wu saaluw [6] sentudniundiad [7] waveenlusawd [8] InsWaunlundndus
wuukemdeufitegunmliansemsuagidaansinlufu naensuieiaiuaienrmndusly
szuupiiduduvesiime Iidmalilutieguesesuieguamiddsummbouuas dufiaulaan
QJU%IﬂﬂL{IUE]EJ"NNWﬂ [9]
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thdadniusvennsefamndainiharuareauazutiudatdnied reverse osmosis
(RO) i 2 Fu udiewdadnseiruiiitesnvautuuasndiludifiadung 2 funde
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Figure 1 Preparation steps of HomKradung-Nga rice seedlings powder: (1) rice seedlings, (2)
leaf rice seedlings, (3) pieces of rice seedling leaf (4) before drying (5) after drying,
and (6) rice seedling powder in tea bag.
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thansaadugeudnifusvennssfniiengnisifuifeiaquiinsesivummsseney
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4mﬁLﬂi'}zﬁqwéﬂ'ﬁé’ma%a@aizﬁaEJ%% 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging activity
MnTgrsMIdueyyadaTziie38 DPPH Tnudnulasainidues Singh wasamy [13]
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a1sazany DPPH asidudi 0.1 mM Usunas 1,000 Talasans asliluidiafuan 20 uiiluas
ﬁ'ﬂﬂi’mﬁhmﬁamﬂﬁuuaqﬁmm&mﬂ?iu 515 U luAg LU%‘&J‘ULﬁ&JUﬁ'Wma@mﬂﬁuuaﬂﬁiéfﬁumﬁw
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. L. A0—As
%scavenging activity = % x 100 (1)
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A, Ao AmsgandunasesiioeiivihiiseniuaisazaneDPPH

fmﬂﬁ?uﬁ’lmmm inhibitory concentration 71 50% (ICs) mﬂﬂﬁia%fwﬂiwxlu’lmgmiwd’m
%scavenging activity fiszAuaududusatansatailen 1C, ferududuvesansariaiivia
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nansAnwnsissAulnvesduseudnfusvonnsefanfiengnsiAuifen 5 10 15 20 25
waz 30 Ju laenisTaanuawwesiugauainudnavselauduauislatslunisduiuiuluas
dnuwazdveslusounuinduseudniiusrennssianeny 5 JumdedheUgnliimnugaads 10.30
wufms Wedudausny 10 -25 Tundsneugn duseuliirnuguisdusteseidosdaruguade
21.80-26.80 wufiiuns wazdofuseudndiony 30 Jundsheugnlfanuguiutuogadnauads
36.60 LuRluns denndestuuiunsuanvedlugeunuinilefuseudniiusrounsefaneng 5-
15 fundsgnlugeuazuanain 1 Tu famuanludindulud 2 wag 3 suddu udiileduseusiy
20-30 FuvdatheUgnaundrazuanluiandu 4 lu dawdveslulususeusy 5-10 Sundsdreugn
nmswsaivlalusrezeriovesiivasiididomasduniuniudduonvdonivtuilofudoudn
fiogifintuosafitedndyUinmsetag (pigment) a1sdilnrazananilefusouoy 15-30 Yu
iesnnluihdenann deaviliuiinanaslsnanadanawarlufivliaunsadauassissuag
16 msglifiansaaelsiladnltlunsruiumsdaansidonaisilididoiveduiivanas [14] &9
Foyalumsneiil waznmd 2 (146)

Table 1 The shoot growth (above-ground part) of HomKradung-Nga rice seedlings

Harvesting times Plant growth and development
after planting Height Leaf
Leaf color appearance
(days) (cm) number/plant
5 10.30 £0.45' 1 green
10 21.80 +0.84° 2 green
15 24.60 + 0.89° 3 slightly yellowish green
20 25.60 +0.55° 4 green yellowish
25 26.80 £0.45 4 green yellowish
30 36.60 £ 0.55° 4 green-yellow and the leaf

edges begin to turn brown

Values are represented mean + standard errors (SE)of three independent replicates of 10
seedlings. Different superscript letters (@ to f) are represented significantly different,
according to Duncan’s New Multiple Range Test (DMRT) at p<0.05.
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Figure 2 Growth of HomKradung-Nga rice seedlings at different harvesting times such as
5(1), 10 (2), 15 (3), 20 (4), 25 (5) and 30 (6) days after planting.

2. 4aMTIATIEAUINUETEAYIINETANARUE DUTIVOUNTZAIN

2.1 wamsiasgiUiinaasiiuednsiy

thuadugoutniuguennsedaniidengnisifiuieassiuldun 5 10 15 20 25 uaz 30 Yu
udsieugniegieay 1 niumudludivhazans 2 via fio thfeuguugii 100 ssmisaldoauas
80% tavueaUsuIng 50 mL {Wunan 10 il nanislasiziusunaansiivednsiudiedsinau-g
Townaywuin ansadnanduseutfuguennsyfaniiengsirsiulsiusinaansiliuedniiunneneiu
ogefldudndnyyneaiia (p<0.05) Insftansadnvessugaudnieny 10 Sundsieugnlsiusumans
Wuaaﬂimqaﬁqwﬁamiaﬁ’mmﬂﬁw’hazmafmé’uLLax 80% LemueaiuSunuasiiuedns i
11.55 uaz13.82 mg of GAE/g.dw Amdfiu sesasnfemsainaindusoutnilony 5 Sundséiny
Ugnuaziiusinuanasutiesiianluduseudinfiieny 15-30 Sundsdreugn Ssansarnaindasi
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azanunduuas 80% LenueaiiuiinaansiuednTuindy 4.97 uay 6.82 mg of GAE/z.dw
pEURanstoyalunaed 2 uasnsmlunmd 3 fedanseeuidelufudoudn 3 aeiug
Aousvnenuzd 105 wuglstiuesiuagiugaumannuin dnlsdivesiiuimnaiiuednsiugeniy
WugAumAnuausYInNuEd 105 muddu Tuyndueiglnefiony 21 Suwuuinafiuednsau
gefigndslaidiiusiuamnuaunsalunsiueyyadass DPPH filuunlihianaadloduseudaiiony
i [15] uenanansuszneufuedndanautilumsdnuoondinduuddaliunumardosefiviy
Tunszurumsiasgiivlnuazimuvesistas tieunlesigainuansenuainanzinaeunielu
wagaguandnie [16]  a1suszneuiluednunguansysniidqnivniadanim (secondary
metabolite) Aslufivdansevisituneufizeluiataun (shikimic acid pathway) wazidulaiun
(malonic acid pathway) [17] ans1eaulugunardalnanuitvaslugsuszduasiziaisusznou
wedfluoafiannsnararsild uiiledgninaiaivlnnniufivasaiasusznounediiuea
fenanluduasrsiilumsadaiodouazeToazsne (18]

Table 2 Total phenolic content of HomKradung-Nga rice seedlings at different harvesting

times and extracted by soaking in 2 types of solvents: distilled water and 80% ethanol

Average total phenolic content
(mg of GAE/g.dw)

Harvesting times

after planting

(days) Hot distilled water extraction 80% Ethanol extraction
5 9.91 +0.07" 12.78 + 0.09™
10 11.55 40.17" 13.82 + 0.06"
15 9.40 + 0.36” 11.43 + 0.02°
20 825+ 001" 10.21 0.23"
25 7314005 8.54 + 0.04"
30 4.97 +0.02° 6.82 £0.09°

All data of total phenolic content are represented the mean + standard errors (SE) of three
replicates. Different superscript letters (a,ab and b) are represented significantly different,
according to Duncan’s New Multiple Range Test (DMRT) at p<0.05.
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Figure 3 Total phenolic content ofHomKradung-Nga rice seedlings at different harvesting
times such as 5, 10, 15, 20, 25 and 30 days and extracted by soaking in 2 types of solvents:
distilled water and 80% ethanol. The columns and vertical bars are represented the mean +
standard errors (SE) of three replicates. Different superscriptletters (a, ab and b) are represented
significantly different, according to Duncan’s New Multiple Range Test (DMRT) at p<0.05.

2.2 wamsianzsimuTinaansialiuess
Han1TIATEiUSInalaliesAINmeis aluminium chloride colorimetry vassiugeau
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& = oy Yy o e o A < A v oA A ¢l
Junan 10 wil nuddugeutiiugreunsydniietgnsiiuieisiusiusinunaliuesdi
v | Aw oo w aa 1A % o 9 v v A a

wandnsiueagiiedAnymeata (p<0.05 ) wudmergnisiiuiied 10 TundedeugniluTunaman
Tuegdgangadsansaianliainnislddnharateuinquuas 80% tevueawiiu 14.58 uax
17.50 mg of quercetin equivalent/g.dw AauanstoyalunIs19N 3 WA ING 4 599RWTDILNT
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warUsinamanliueedazanasduiiusivergnisiiuifesiiunnduduafiongnisiiuiies 15-30 Ju
v v s = a 4 = vy =] a ¢
wiadeugn walauesdluasuszneuiiuedniinusnluigudalsidu 2 nquAsweulsusuiug
(anthoxanthins) 1Hunguanslifiduazueulsleeniiud (anthocyanins) Faegluguveseyiusaieg i
AaaudRluansiueyyadass (antioxidant) wusnludvesmenliinuazuald wu asiiliduns
Runazin wuaranegusnadoruudavesdn [19] uagludn [20) Fffivsinaueulnly
gniluasariianuanunsalunisiueuyadaszaing Jaauisanunaluessluudnuaziuouls
aUsu [21] Januludinagslusseenaiieny 10 Ju vasdhegnuagzillenundtruasayivlnag

Tawanlussalunsasisdeigslunisuiagaalunisasgyaulavosieg
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Table 3 Flavanoid content of HomKradung-Nga rice seedlings at different harvesting times

and extracted by soaking in 2 types of solvents: distilled water and 80% ethanol

Harvesting times Average flavonoid content
after planting (mg of quercitin/g.dw)
(days) Hot distilled water extraction 80% Ethanol extraction
5 12.00 + 0.19% 13.04 £0.22°
10 1458 + 0.09° 17.50 + 0.11°
15 11.27 + 0.10° 12.47 + 004
20 10.89 + 0.02™ 11.18 + 0.06™
25 5.73 £ 0.05" 6.92 +0.03"°
30 5.66 + 0.03° 5.89 £ 0.03°

All data of flavonoid content are represented the mean + standard errors (SE) of three
replicates. Different superscript letters (a to c) are represented significantly different,

according to Duncan’s New Multiple Range Test (DMRT) at p<0.05.

< 20.00 - . B i
5 18.00 -
on I 80% Ethanol
> 16.00 - a
£ i b
= 14.00 ab a abc abe
& 1200 - o abc
*S‘ 10.00
Y 8.00 -+ abc
.g a c €
©°  6.00 -
s
> 4.00 -
T 2.00 -
0.00
5 10 15 20 25 30
Harvesting times (Days)

Figure 4 Flavonoid content of HomKradung-Nga rice seedlings at different harvesting times
such as 5, 10, 15, 20, 25 and30 days and extracted by soaking in 2 types of solvents:
distilled water and 80% ethanol. The columns and vertical bars are represented the mean
+ standard errors (SE)of three replicates. Different superscript letters (@ to ¢) are
represented significantly different, according to Duncan’s New Multiple Range Test (DMRT)
at p<0.05.
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NaMTIATEigrsiueyyadaseeneds DPPH Tuansainainduseudniiusveunssdandl
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(p<0.05 ) nuiuseutniugnonnsefaniiengmsiiufe 10 Jundehedgnliuunaansiy
oyyadasyaiian deansaafildannslidinasarsthuasadinde 80% lomusadgvisiueyya
S5z DPPH Wiy 30.60% Waz 29.99% pudRy (AN51971 4 waznmil 5) drunaiinsizsienaany
duturesmsaranedegaiianunsodudiansiueuyadassiitosar 50 (C,) ieldfhazaet
waratngie 80% wevuean ICsy WY 269.69 me/ml Way 226.07 me/ml AUARU (A5197l 4
Lazn il 6) aeandeafunisAnwianuaunTlunsiusyyadaTzvesdEInnduseudn 3
aneitus leun $1nvmnenuza105 Srmderinguazdnvendadiiuifeniiooigsuseu 10 Yu
wazainde 80% Lovuea nuiiluluanvesuseudivinunissudsoyyadase DPPH gand
Tufsuniseuwsis [22] WuRgafufuseudniiivasey 5-20 ileldfuanziaienainazia (Pb)
wuineadaznszdulifinnsairiasuaziouledlussuudueandinduiiieldreduufazen
aaﬂ%mﬁmmsﬁwmaa%a§aiz‘mﬂaaﬂ%wuﬁdaahmﬂﬁﬁ%m (reactive oxygen species; ROS) i
Andu ddodunalnnistiosfunuesesiudeutrioanefidusunmeanasfaiiues (23]
dudugeudnadlussesuanlugeu (jointing stage) wunsuanasiueendintuluusuiagaind
szagnsiesyiuladugriunienisinauveseuledlussuudueendinduidu  catalase

superoxide dismutase [24]

Table 4 Antioxidant activity by using2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging

activity and 1Cs; values

Harvestingtimes DPPH free radical scavenging ICs
after activity (%Inhibition) (mg/mL)
planting Hot distilled 80%ethanol Hot distilled 80%ethanol

(days) water extraction extraction water extraction extraction
5 3040+ 005 216941217 27092 +0.73° 277.18+1.53"
10 30.60 £0.09° 2999+ 071°  269.69 + 0.90° 226.07 + 3.58°
15 21634065 218040200 271124067 27012 + 1.49°
20 19.23 40.38" 21.5140.28" 347.83 + 4.92° 328.00 + 4.32°
25 1679+ 042"  1761+213° 49044 +694° 49375+ 4.66°
30 14.60 + 0.84° 1422+ 050°  513.89 +843"  503.33 + 10.49°

All data of antioxidant activity andk ICs, values are represented the mean + standard errors
(SE)of three replicates. Different superscript letters (a to e) are represented significantly
different, according to Duncan’s New Multiple Range Test (DMRT) at p<0.05.
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Figure 5 Antioxidant activity of HomKradung-Nga rice seedlings at different harvesting times
such as 5, 10, 15, 20, 25 and 30 days and extracted by soaking in 2 types of solvents:
distilled water and 80% ethanol. The columns and vertical bars are represented the mean
+ standard errors (SE) of three replicates. Different superscript letters (@ to e) are
represented significantly different, according to Duncan’s New Multiple Range Test (DMRT)

at p<0.05.
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Figure 6 The ICy, values of ofHomKradung-Nga rice seedlings at different harvesting
timessuch as 5, 10, 15, 20, 25 and30 days and extracted by soaking in 2 types of solvents:
distilled water and 80% ethanol. The columns and vertical bars are represented the mean
+ standard errors (SE)of three replicates. Different superscript letters (@ to e) are
represented significantly different, according to Duncan’s New Multiple Range Test (DMRT)
at p<0.05.
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MnnsAnransiiuiAeafuseudniuduennseden 6 sz lén 5 10 15 20 25 uay
30 Fumdedneugn wuirfiengmsiiuiReniu 10 ndereugnitadasae ) %80v/A) Levueadl
Usinumsiluednsauialuesduazansiueyyadass DPPH gaflan annnan1ifetiuandliiiu
Imsidenduseudniiuduennsedaniidengmsiiuieifivnzaninadauasudomsifisiuw
asfluednialiuesduasasinuoyyadasy Teaunsnitoyailulflunmsinunan s Hur
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