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Abstract
This research aimed to study on growth, total phenolic contents, and antioxidant activity of
red fingerroot (Krachai-Dang) grown in different organic materials. The experimental design was
completely randomized design. Treatments consisted of: treatment 1 sandy loam soil : chicken

manure : rice husk at the ratio of 2:1:1 by volume, treatment 2 sandy loam : cow dung : rice husk at
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the ratio of 2:1:1 by volume, treatment 3 loam sand : pig manure : rice husk at the ratio of 2:1:1 by
volume, treatment 4 loam sand : granular organic fertilizer at the ratio of 2:1 by volume, treatment 5
sandy loam : rice husk at the ratio of 2:1 by volume, and treatment 6 sandy loam soil (control). The
results showed that there was no statistically significant difference for plant height at 15 and 30 days
after planting (DAP) (p > 0.05) but at 90 DAP plant height was statistically different (p < 0.05). The
treatment of pig manure mixed with rice husk at the ratio of 1:1 had the highest average height of
17.50 cm. The treatment that was grown in sandy loam had the lowest average height of 12.66 cm.
The number of shoots per bunch was not statistically different (p > 0.05). Sandy loam: cow dung:
rice husk at the ratio of 2:1:1 gave the highest number of shoots (3.66 shoots) and average shoot
weight of 49.03 grams per pot. The total phenolic compounds and their antioxidant capacity were
statistically different (p < 0.05). Plants grow in chicken manure mixed with rice husk at the ratio of 1:1
had the highest total phenolic content of 8749.00 mgGAE/¢ DW and the best antioxidant activity of
82.05%. While planting in sandy loam mixed with rice husk at the ratio of 1:1 gave the least total
phenolic content of 5599.07 mgGAE/g¢ DW. The least of antioxidant activity was the treatment
planted in sandy loam soil at 71.73%. In case of cultivation for use, the planting material from
chicken manure mixed with sandy loam at the ratio of 2:1:1 should be used because it gave the
highest total phenolic compound content and had the best antioxidant activity.

Keywords : antioxidant activity, total phenolic compounds, Krachai-Dang, organic substrate
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YSunadun3edng (OM) Amsieilaeds Walkley and Black method (Walkley and Black, 1937) U3una
Tulmsiuanun (Total N) 35w Tneianiseesse conc. H SO, WEINdusE3s Keldahl Usinaumleanesa
IugﬂﬁLﬁuUixiaﬂjﬁ (Available P) Aas1gilagds Bray Il (Bray and Kurtz, 1945) wazUsunalwunaideu
fiwaniUdsuld (exchangeable K) Sinseilaenisaringae 1.0 M NH,OAc pH 7 (Jackson, 1958)

(c)
Figure 1 Planting in a pot and preparation for extraction (a) Krachai root
collection for analysis (b) cutting krachai for heat treatment (c) Extraction

of Krachai with ethyl alcohol
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nsiaTgimUsinaasuseneuiiuedn lunssusuaslagldnaaud® reducing property ves
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2.5 msliaziqusdusyyadazde3s DPPH

mi"?meﬁqwéﬁma%a'@aizﬁa&J'i%' 2,2-diphenyl-1-picrylhydrazil (DPPH) radical scavenging
activity assay A1135994 Loypimai et al. (2009) tnensisevasazats DPPH Wutu 0.1 fiadlua wanides
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reader fineAdu 517 wiluwns measesaunlalilndiwes Iad1 3 ase Idnsawnadn (gallic acid) Hu
ansazanEuInTgIL T189UNaLduA %radical scavenging AuUIAIAILENNTS

(Ac - As)

A x 100

Scavenging (activity %) =

Ac = AINIPANTULENYBIYAAIUAY
As = AININANTUULAIYBIRIDENS

< a ¢ v
2.6 N1FNULASILATIZUDUA

v
v °

Juiinmnugwessiy S1uaulu aundidlu anuenly Yiinauasussneuiluedinnauauwazgns
nsenuayyadaTy udttayaudnTenANuYTUTIU (Analysis of Variance ; ANOVA) lagiUSeuiiiey
ANLRAEAIIS Duncan’s New Multiple Range Test (DMRT) #152AUALITDLIU 95%

3. NANITNAADY

3.1 asUsznaumuniiianuan
MInMITBRTzResAUszneunaeiiagUgnnudn Aanuilunsadisegsening 6.36-7.86 TUsuw

Buvieing seming 9.20-51.08% lulmsiauvismunegszning 0.56-3.16% vleaveaiiiuussleviegseming
112.10-193.76 fidan3u/Alandu Inunadesiuandsuls 66.06-98.86 Taan3u/Alandu (Table 1)

Table 1 Some chemical properties of substrates

Treatment pH OM Total N Available P Exchangeable K
(%) (%) (mg/kg) (mg/ke)
Sandy loam : Chicken manure : Husk (2:1:1) 6.36° 38.50° 2.46° 146.86° 81.06°
Sandy loam : Cow manure : Husk (2:1:1) 7.63° 31.00° 2.00° 166.40° 89.20°
Sandy loam : Pig manure : Husk rice (2:1:1) 6.93° 41.60° 2.72° 166.70° 88.63°
Sandy loam : Organic pellet (2:1) 7.86° 51.08° 3.16° 193.76° 93.86°
Sandy loam : Husk rice (2:1) 7.56° 9.20° 54° 112.93¢ 66.60"
Sandy loam 7.16° 9.82° 57° 112.10° 66.06"
CV. (%) 2.85 3.05 5.23 1.92 2.56

Means in the same column with the same letters are not significantly different by DMRT 95%

3.2 mmgwmé’unix?ﬂmme

MnsfnmANLgesiunszeuadaginnnlaufuisaeson daleugafisdunussezing
Taonwuiemgasiunszoszey 15 Yu waz 30 Ju liflanausndnafumaadd (o > 0.05) udileszozinan
90 u firnuuansefumaada (p < 0.05) Inens5u3si 3 Ausrutunsne yagnsnauunausngtdm 2:1:1 9z
fimnugueduanniian winfu 17.50 wufitues dunssudsn 6 YgnluAudndunseiimiuguadedeniigs
Wity 12.66 wuRluns (Table 2)
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Table 2 Effect of substrate on plant height of Krachai-Dang evaluated at 15, 30,
45, 60, 75 and 90 Days

Treatment Plant heights (cm)

15Day 30Day 45Day 60Day 75Day 90 Day

Sandy loam : Chicken manure : Husk (2:1:1) 1.23 3.50 6.36° 11.33° 15.00° 17.16°
Sandy loam : Cow manure : Husk (2:1:1) 1.13 3.50 5.16° 9.00° 12.83° 15.23°
Sandy loam : Pig manure : Husk rice (2:1:1) 1.36 3.33 6.30° 11.66° 15.66° 17.50°
Sandy loam : Organic pellet (2:1) 1.36 3.50 5.16° 8.66° 13.16" 16.13°
Sandy loam : Husk rice (2:1) 1.43 3.33 4.33° 7.33¢ 11.83¢ 12.83¢
Sandy loam 1.13 3.63 4.66 7.66° 12.66° 12.66°
C.V. (%) 11.67 8.52 6.65 6.09 3.29 3.65

Mean in the same column with the same letters are not significantly different by DMRT 95%

3.3 9UIUUUDADND

PUIUNUDADNDVDINTZIBLATUTITZZAT 45 TULSA WUITAMULANANAUNEDR (p < 0.05)
Sununlandsszning 2.33-3.00 Miedens assvevian 60-90 fu nui Swauvdelifeuwansaiu
N9EaR (p > 0.05) Woasuna 90 Tu S uundeiadesewing 3.00-3.66 wiesens (Table 3)

Table 3 Effect of substrate on number of shoots per tiller evaluated at 15, 30, 45,
60, 75 and 90 days

Treatment Number of shoots/tiller

15Day 30Day 45Day 60Day 75Day 90 Day

Sandy loam : Chicken manure : Husk (2:1:1) 0.80° 1.46° 2.33° 3.00 3.00 3.00
Sandy loam : Cow manure : Husk (2:1:1) 0.76° 1.53° 3.00° 3.33 3.66 3.66
Sandy loam : Pig manure : Husk rice (2:1:1) 0.76° 1.36° 2.66° 3.00 3.00 3.00
Sandy loam : Organic pellet (2:1) 0.80° 1.00° 3.00° 3.33 3.33 3.33
Sandy loam : Husk rice (2:1) 0.56" 1.00° 2.66° 3.00 3.00 3.00
Sandy loam 0.53° 1.00° 2.33° 3.00 3.00 3.33
C.V. (%) 6.38 7.01 10.07 12.93 10.54 12.69

Mean in the same column with the same letters are not significantly different by DMRT 95%

3.4 dwiinaavesiiugnszeunsieunazudsugn

dauﬂqﬂﬁwmzﬁmaLL@&lﬂ%ﬂﬁfwwﬁﬂiau 20 n¥u udniluugnaslunszans Wlenasiiuly 90 Fu nuh
nsgmeihimindudusassiauuanmatumsad (p < 0.05) Ao n3a3s7 2 UgnluAusiudunse ot
nauwnay axfivminanedeinniigaiiy 49.03 niusenszan dunsdEi 6 Ugnlufusiudunseasd
Atfeeflanuintu 33.70 nfudenszans (Table 4)
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Table 4 Fresh weight before and after planting of Krachai-Dang

Treatment Fresh weight before Fresh weight after
planting (g/pot) planting (g/pot)

Sandy loam : Chicken manure : Husk (2:1:1) 20 37.50°

Sandy loam : Cow manure : Husk (2:1:1) 20 49.03°

Sandy loam : Pig manure : Husk rice (2:1:1) 20 35.63%

Sandy loam : Organic pellet (2:1) 20 41.73

Sandy loam : Husk rice (2:1) 20 34.43°

Sandy loam 20 33.70°

F-test - *

CV. (%) - 4.00

Mean in the same column with the same letters are not significantly different by DMRT 95%

3.5 a'\iﬂsznauﬁluaﬁnﬁgﬂwuﬂLLazqméél"ma%a'ﬁas:
dothnszaeuadlviinneimumaiiuednuazgrdnisiusyyadassiinnuunndaiumeada
(p < 0.05) Wui N35UAFT 1 Ausauvunse yald : wnau dnsdu 2:1:1 eefiviinaasusenauiiuedn
Hamuagaiigaiiniu 8749.00 fiadn3uayansnunadnsoniiansarin daudosasmsiueyyadassvintu 82.05
dufiwutiosiigalunsaisiugnlufusuuunse fusinaasuszneufiuedniammaniniiu 5633.60 fiadn3u

auyansaunadnsensuasain dovsnisiueuyadaseiosas 71.73 (Table 5)

Table 5 Effect of substrate on antioxidant and phenolic compound at 90 days

Treatment Total Phenolic compound %Scavenging activity
(mg GAE/g DW)

Sandy loam : Chicken manure : Husk (2:1:1) 8749.00° 82.05°
Sandy loam : Cow manure : Husk (2:1:1) 6770.54° 77.32%
Sandy loam : Pig manure : Husk rice (2:1:1) 6551.00" 81.61°
Sandy loam : Organic pellet (2:1) 6821.59" 80.09°
Sandy loam : Husk rice (2:1) 5599.07° 72.90°
Sandy loam 5633.60° 71.73°
CV. (%) 576 321

Mean in the same column with the same letters are not significantly different by DMRT 95%

=
4. 3nU3ENa
NMeaeslannsesuastuiandunidiianeiy iszesian 90 Tu wudl nsIIEN 3 Ausu

' '
a a

JUnTY : Yagns: wnau dnsndiu 2:1:1 Ianuganniigandewitiu 17.50 WwuRlung sesasAenssuisn 1

q

v

AusUuMse : yald : unau 8ns1d 2:1:1 xlianuganindu 17.16 wufilans Seiananssuisuulinasie

N Y

awgdlaiunnsneiu esanyaansuazyaln Wuleduddifisinemndn Tiun Tulnsiou eaweauas
TnunaiBeu s19em1s30s laun weaden wundilon fuzdu wazsmomnsiasa laun wan uweniila dned
Tuseu lWavAlLLaYAaDTU uaﬂmﬂﬁgqﬁaaﬁuuuazmsmuwﬂ’]iLﬁﬁiyLaUImﬂuﬁmm (Naruchit et al., 2015)
wu sesluusonduiinanenisivdsunlasmunmuarnsiaugunnseaiedelaganiznnssdunisiia

510 Judimsiiendne seslauiuiussadudienszguniseannenuaznissenvesudn sesluulelnlaiu
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nsgfunsulamaduaznsaiaming aenadestunuideues Pojanagaroon (2006) Weldyalisesiumau
euugnnszyed inavinlvinseangmiinisiSyiulnduag Ailoiauduasinaue wansitazthluldluns
wlssu Fs@1 Innunchai and Kurima (2020) ¢

defivsamansinseiusinaasusyneufiuednionun (total phenolic compound) ﬁﬂqﬂ
TuSanduvidinainiu Saruuanaiunsed (o < 0.05) Wi n55aA37 1 Ausuvumse : yald : unav
dasndiu 2:1:1 TUTuamnniigaedsivindu 8749.00 fiadn3uauyansaunadnseniuansada sesasunde
N353 2 Aiusauunae : yah : unau Snsidru 2:1:1 SvSinauiniu 7,364.53 Tadn3uauyansaunadn
sonduansana JeUiinanzduiusiunnuannsalumsinueyyadassiiaiadeintu 82.05% way 81.61%
pud1dy nanfe WeliUimamueinuin mnuanusalunisiueyyadassiaguinduniudae tesan
msiueyyadasrdnilugazegluguvesansusznaufiuodnianun (Kim et al, 2005) usnainilunszwe
faflensiluieaniu (Pinocembrin) flualasu (Pinostrobin) wag (Cardamonin) daiuanseglungunlussd
eileuanansalunsiueyyadassléi (Tewrakul et al, 2009) uazdafinnuannsalumsiulhiaiiu
aunnMziunnses (HIV) lddnede (Kait et al., 2006) é’Qﬁ?umquﬂﬂiwwLmﬂu‘ia@@w'%éﬁumiﬁu
fannsaifisansusenouftuenanld dafunslidedunidanunsaifisiiuasiiuednuazauannsalunis
dueyyadastlunzidemea (Sereme et al, 2016) dmsumsnaasslufivin wuin mslideyaliaunsauia
asfuoAnldidudeniu (El-Moniem et al, 2012) ilesandomatiagdelimniinaiapiulaléd uazdaa
selasadnediu nafiuansueunaziulnswuluiufiatu 25-31% (Dayegamive et al, 2010) diolulasiau
diutudamdmvasnsveudelulasiauanas awianszuiunisiuefalswiuresulanauldd wanzdmiy
NM3ILEUAINNITRIYVOINY (Cordovil et al.,, 2005) yltinn1sduasizvansusyneuiiuednlan denndos
i Taokaenchan et al. (2018) wuih dvinavesieduvidannsaifiunisdaunsziasuseneuiiueanluiiy
vanevila Wy msliteyaiviliisgaedunsgiasiiueaniiunnniian WewFeudisuiunsliteyalruas
wad1ann dauteyaliaziimanareigiulauastimiinaanananuiniian aonadesfiu Lesing (2015) wui
nsldyaldlutinaiiutuasyhliviinasvising lulssauny eavesafiduuslon uay Tnunaidou
fuandsuldlufundsugnianfindu wasduhliauninnandnuazaisusenoufludniaunvesisgany
dindusae uenainil Kowwilaisang and Aninbon (2018) wui1 nsllleyadneammiindiuudliiudnil
astluednlumingsiian sesaun Ae nslitatniiuaznislallade mudy wandiiiuindeyadeaninh
annsatassiunsissyiulauasananludidas SnvduuliuiaransedieiiuasiiuednvouslugEn
14 vide mslddendnyaldfeudurliAnmausuugmiugauauysoivesiu SnvisfatheUanydossinevng
fifulssloviunity dmalidunondn wasiununnuemandndugvsmueyyadasy gty Snsedu
msadeansUsenouTiueanld wu weulnleendu uaswailiuess (Theunissen et al, 2010) uin 57
dpsrzansusznoufiueanldfvieliiiu fxlufunuduiusvessineomade aeandostu brahim et al.
(2011) wuinAenssuveneulsy phenyl alanine lyase dadweuledfiddylunsyuiunisdaunsisn
asUsznoufiuedn asfimnuduiusuuussafudiufuusinalulaseuiiieldu nanfe mnfivldFuuiu
lulnsiaufigeagdilinisdunneiansiiuednanas daumslitedundsidvsinalulnsausnintewnd 1
Hreviliifivainsensiuednligenin fazvrefinyarvesandauazilonmshlUlivsslevdlusundeine,
filieangudluouanse lUls
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5. d3Una

lefinnsanaugauesiunserisuns wuth funszenefinnugaisiususesie fe svey 15 u
uay 30 Ju uleszezian 90 fu nwui (1) nssAsTUgnluyaansnauunay dasndi 1:1 Janugaeds
Wnfige Wiy 17.50 wufens (2) Swoumesions wud nssudsiivgn Ausiuvunae yatuazunay
8§09 2:1:1 T numiosniigawintu 3.66 miauazﬁﬁmﬁﬂwé“aﬂgﬂLQ?HMﬂﬁ@ﬂth‘TU 49.03 nSuABNTEAN
(3) Usnasituednuazqrisnisiueyyadasslunsseuns wuinszmeunsgnludusiuvunse : yald -
unav Snsidau 2:1:1 aedlansusznoufiuedngaiigauintu 8749.00 fadnsuanyansaunadnsioniuansarin
wagenwansalunsiueuyaBaszviniy 82.05% fau fsnisUgnnssaneunsmsugnlunssuiBausu
Uunae : yaln : unau Shsndan 2:1:1 azdianumnzadig
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