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Anatomy of Asparagus racemosus Willd.
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ABSTRACT

An anatomical characteristics of Asparagus racemosus Willd. was studied. Plant samples

were collected from 4 Regional Campuses in Honour of His Majesty the King, Kanchanaburi, Surin,
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Nakhonphanom and Phrae Province. Roots, stems and leaves were cut both cross and long sections, and
then were carried out using paraffin method. Each plant has shown similar characteristics. The differences
can be summarized below. Root apex composes of root cap and apical meristem with amorphous
parenchyma. There is one layer epidermis, cortical tissue and polyarch xylem with wide pith respectively.
Exarch xylem was recorded, alternating with a few cells of phloem element. Root tissue from each study site
is slightly different in substance accumulation in epidermal and cortical tissues, size of endodermis, size of
vessel and pith area. In young stem, apical meristem has tunica 2-4 layers and corpus 5-7 layers. Many
types of trichomes on epidermis were found. Few layers of parenchyma was filled in cortex, atactostele with
narrow pith was found. In mature stem, the tissues were similar to young stem except trichomes were
disappear and parenchyma were changed to sclerotic parenchyma. The different characters among the four
areas are the amount of accumulation in epidermis and cortex, size of vessel elements and pith area. Leaves
were tri-angled shape with one layer of epidermis. Mesophylls compose of palisade and spongy parenchyma
which druse crystals were found in some cells. There are xylem on the abaxial and phloem in the middle,
and surrounded by sclerenchyma. The different characters among the four areas are the size of vascular
bundle, layer of mesophyll and the number of stomata. The results of this study show that anatomy of

Asparagus racemosus Willd. from four areas are slightly different.
Keywords: Asparagus racemosus Willd, Plant Anatomy
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(WA 19 uas)

anwmevadlatssaa Usznaudly apical
meristem §89T%Ha A8 tunica WA e corpus ‘?izu
tunica agjmdﬁmuanqﬂ fUszanmh 24 T 1T8E
Soseinsndon o corpus F15zuN0h 5-7 G4
fduszozlguniny epidermis Ysznaueay tvad
IRB9TLE 87 sUnauniad (NMWA 2 n) T4 cortex
dsznaumsimaantssdul iudulngioasi
TN Damaddaaalinanad vsasazay
HAN3Ua17 (druse) Laza7619¢) stele il uuyy
atactostele N f,j NV oA ULU Y collateral
bundle 715 phloem agjeunan xylem agaulu
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cor. - cortex, end. - endodermis, pi. - pith, xyl. — xylem, vb. — vascular bundle
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2N 2 ansaenuluvasddudanuazddunn

n. SMdudaudanianmaauy’ 1. Sdudoniiniagiunt a. Sdudeniiniauasnun 3. Mdudaudniauns

.

€

AFuLATIRIANYIRYT A HduLiImiagiund 7. SduuitimiauaTnuy 7. Sdunnidaniauns

¢ — cutin, epi. — epidermis, pi. — pith, ph. — phloem, scl. par. — sclerotic parenchyma,

xyl. — xylem, fib. — fiber, vb. — vascular bundle
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A 3 anwaeagluwasly

n. x.s. Ty awdamaanys 2. X.8. lu 9mdagiunt a. X.8. lu dmdauatw 4. X.8. Tu dmiauns
3. LS. lu dmmdamuany3 a. LS. lu wmiagiunt 2. LS. lu dmmdauasnun @. LS. lu 99miauns
epi. — epidermis, pm. — palisade mesophyll, ph. — phloem, scl. — sclerenchyma

sp. — stomatal pore, xyl. — xylem
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ﬂ’J’]aJﬂi’Nmad“fu endodermis (um) 5.87 11.60 12.64 12.40
AMUNTVE9T% pith (um) 96.90 454.75 638.75 125.75
A2UNT984 vessel (um) 18.78 51.25 44.64 20.57
2.37NuA

MIRZRNETDS epidermis favazanann favazanun fansazaution Hansszauun
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AMUNTVE9T% pith (um) 416.30 581.36 620.10 370.60
A2UNT9a4 vessel (um) 74.94 53.30 52.12 31.51
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AU 9T pith (um) 306.33 346.55 344.40 438.05
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5.1y

AIMNAWIVBI mesophyll (um) 111.67 214.14 271.9 254.97
FIUIN stoma (IWIWAT.NL.) 168 (160-176) 144 (128-160) 88 (80-96) 104 (96-112)
A210UN319284 vascular bundle (um) 25.70 211 19.36 19.45
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1-2 44 vessel N9 17.52 - 65.53 lulawwas sam
Kaikade and Ingole (2015) Wus@wilvialResuuy
collateral bundle WU trichome LUy papilliform
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Effect of Organic Fertilizer on the Changes of Soil Microbial Population

and Yield of Morus alba var. Sakhon Nakhon

o A rIAf 1.5 2 e A ea o ¢ a o 3
WTIUNT LADNDY WTINIA IRQIWINENIT ALY UUINBD

wazlanm yoyiitiay’

UNAAED

miﬁﬂmﬁ‘ﬂ%wmJaaijfJSuﬂ'*?ﬁeiamnﬂﬁlﬂuuﬂmﬂ%mmﬁuﬂ%ﬁ LLa:wawﬁ@mawﬂauw”mfaﬂaum
dunisdgnnaseanluniznns o wamaaes dusnueng sunaifies dswiamyany’ ernirnden
Qa1AY 2559 fadawngaInIen 2560 la8HUHRNNIINARDILLUFNEH19NYTE (Randomized Complete
Block Design, RCBD) $117% 4 91 lagfinuanssudsnismasas 10 n3suis dszneusdae 1) TAAIUA
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iaun“’uﬂnﬁuw?ﬁﬁwé’mw 25 Aavda lided 6) lafloyada dam 2,000 Alaniu @ia‘lﬁ@iaﬂi’mﬁuﬂqﬂﬁuﬂ?ﬁﬁw
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iamn"’uﬂsﬁuw’%:}‘ﬁw lasfiUIumrinnude 4.13 cfu/g.for dry soil #aunislatoiad 100 Alantu dals &
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Punuiodunidinga 25 Alantu dolided  SUSumdeunafliouniiga fa 7.41 cfu/g.for dry soi
sasasunda nsladloyaln 2,000 Alansu dalided fa 6.36 cfu./g.for dry soil daumsladluad 100 Alaniu

' LA A v A

(ﬂﬂvlﬁ Nﬂﬁ&lqmuﬂﬂﬂqﬂ

3 o a A6 4 oA A 6 i o ¢
ANdIAL: ﬁ!ﬂ%'ﬂiﬂ ﬂiﬂau‘ﬂiﬂ V\N@%W%‘Eﬁﬂa%ﬂi

ABSTRACT

Effect of organic fertilizer on soil microorganism quantity and yield of Morus alba var. Sakhon
Nakhon was pot experiment at field trial in Nong-Ya sub-district, Muang District, Kanchanaburi province
during October 2016-November 2017. The experiment was set up using a randomized complete block
comprising 10 treatments with 4 replications. The treatments were as follows: 1) control (without chemical
and organic fertilizer application), 2) chemical fertilizer at the rate of 100 kg/rai/year, 3) cow manure at the
rate of 1,000 kg/rai/lyear, 4) cow manure at the rate of 2000 kg/rai/lyear, 5) cow manure at the rate of 1,000
kg/railyear incorporated with Liquid Organic fertilizer (LOF) 25 liter /rai/lyear 6) cow manure at the rate of
2,000 kg/railyear incorporated LOF 25 liter /rai/year 7) chicken manure at the rate of 1,000 kg/rai/year, 8)
chicken manure at the rate of 2,000 kg/rai/year, 9) chicken manure at the rate of 1,000 kg/rai/year
incorporated LOF 25 liter /rai/lyear and 10) chicken manure at the rate of 2,000 kg/rai/lyear incorporated
LOF 25 liter /railyear. The results indicated that the application of chicken manure with 2,000 kg/rai/year
incorporated with 25 liters LOF contributed the highest yield components (branch length and the total leaf
weight at the first and the second harvest. These were 193.30 cm. and 205.00 cm. for the branch length at
the first and the second harvesting and for a leaf weight at 530 and 2,450.25 g/plant, respectively. Whereas,
the application of chemical fertilizer at the rate of 100 kg/rai/year the branch length was 149.00 and 177.25
cm. and the total leaf weight was 292.50 and 2,022.75 g/plant at the first and second harvest, respectively.
For the control, the lowest values of branch length and total leaf weight at the first and the second harvest
were found at 109.00 cm., 126.00 cm., and 112.50 g. and 973.50 g., respectively. The application of chicken
manure at the rate of 2,000 kg./rai/year incorporated with LOF 25 liter /rai/year promoted the highest tolal soil
fungi at 4.57 cfu./g.for dry soil Whilst, the application of chicken manure at the rate of 1,000 kg./rai/year
incorporated with LOF 25 liter /rai/lyear and cow manure at the rate of 2,000 kg./rai/year incorporated with
LOF 25 liter /railyear gave equally the total soil fungi at 4.13 cfu./g.for dry soil. However, the application of
chemical fertilizer at the rate of 100 kg./rai/year gave the lowest of total soil fungi. The same pattern result
was occurred for the total soil bacteria. It was revealed that the application of chicken manure at the rate of
2,000 kg.rai/year incorporated with LOF 25 liter /rai/lyear gave the highest total amount of soil bacteria at 7.41
cfu./g.for dry soil . Whilst, the application of chicken manure at the rate of 2,000 kg./rai/year gave equally the
total soil bacteria at 6.36 cfu./g.for dry soil . However, the application of chemical fertilizer at the rate of 100

kg./railyear gave the lowest of total soil bacteria.

Keywords: Microorganisms, Organic fertilizer, Morus alba var. Sakhon Nakhon

12



MIEIETNd U Anmemaasuazinalulad) 01 22 aufi 1 anmes - Gguwieu 2562

UNU

ﬂﬁﬂgﬂﬂ&iamﬁm‘l%w Lflun“ﬁﬁfgty"]
ARunaanunu I Inlagtanizlutvania
AzInaanauIAtaTaIlssing wastduo1Iwnle
HAfBUUNLES sanTnasneldminauansand
ﬁuwmm%ammgﬁaé’ue?m"’mﬂwgwmuuw %8
sadynimiansnussnwdgides nadoe vy
vadinoludeydu nudyninddyfainsains

v =) o 1 v ol A a
ldwanfaivinadeutred Ssnqiinannae
17938 W WN1332U10v0db3a 35n1TRedluun
Timnnzan lundonlaiNesne LLazvlaiﬁqmmw
v A L= v a
Wudu GedadudrudIuam uazqmnines
' P ' 0 & g =
lurdaninadanlinudsalunisfesluune
38.2% (NINFILRINNITLNLAT,2543) AIBWAIN
insasnImanTandaluniaunfgmain uaz
U swadanindosinuluudaziu Aaz
NN UHANEATI WAy LaiTuasn@
o A aa A A o

nslgoadiduiinsniiefineainsls
IUNIIAYNANEANIINITNBATNIWI R A8 &L T
L099N L TINUINY WITOFZAIN WRSLABNALST W6l
mﬂ%ﬂmﬂﬁamiaﬁ'w,ﬂunmmu Juadanszny
dalassainsvasan vnlvdwranlnsuadisen g
fdyn151g9e1m1Iand1s sanadan1Igadue
113 bl Towil wasdsdnadadSum
& a A eAa A A w A
Fayauniiniidszlomilududndqn (a3Wu,2551)
ﬁﬁ]ﬁ;ﬁunsmammﬁwSaamiag%‘ﬂﬁﬁmmﬁau
ﬁwaﬁﬂﬁﬁopﬁwa@ LLa:;iTU%Inﬂﬁ'umlﬁmmaula

Y

a & a A6 &R
NEAITIINTIANINTU n3lEudunid Judu
A A a a
NIILRONAIINTIVINNNARNRANIINITINEAST
v a QI U ) dq’
sadununINAe aadyniFiniaden Troduy
LASINBITEUURNIAAINGIVRIAU TI8TN BN
RATNUIARBNNINITIABATIAANIZEY bW
nilgieduniddnaluntsdaainfianisusas
a a 6 a ] | =1 1
Runidriiadisglasidueinis wiaduunds
o A A6 A a A |a
W% lauasszadafunid ladudinim
a =\ Qs a a = < A IX o v
aumﬁmng ﬂimmgaumﬁﬂummu il
AanIsweng g vasdunidlududnfiulyldam
V‘iﬂﬁLﬁ@msﬂmﬂa’aﬂm@;mmwé’n 1ES b

a A I €
1M1ty Tia daduilszluridaniy

13

Aa A Pz
winLdulavesNT (Alexander,1977) §931n
MIAN®1V8983871 (2549) Wuhmiladunioiag

a A |a A A a £ '
a9luan 2 dUSumuuaiS LR NI nad1INIn %
20T 4-5 LHAUUINVINITLALAAILENT UM
1 d‘l 14 a a 60 Q a
(2551) wudndialaodunidinnuiad luaiu
g19wsvin e uiduwnsarduens duniuiag
WoaWaTs MNZDY LATTIUIULLATISUITINVDIAH
qdﬂdwmﬂdﬂﬂmﬁaﬂ'wﬁm NTNITINTLN AT
U o o a Afd' v A
(2547) leuuzsnsliaqdunidnlaan iawis

A o ¢ o o b4 a a A
wiadad ldndniuniniansafunidlussinmd
wazfidaanuisgiianminazaiydvlalasls
mnthaa uazanIdaznaudunidaniaguasinu
\uunaa1ms uazwasau adunIdaulngiing

< A 6 a A e 6 [
Wuwindad uazupafliFonatsaowug 1w
A A 3 o 4
wuafiioluana Bacillus spp.a 11 INFILATIEN
gaflunirnguaandu Juivaiadu uazlalnla
a lé = 1 a 1 a a 1 =1
fin Selinasaissudanssydulavesiy udazd
Usunasigamisnandr nath lulgdszloodde
A v Aa 4 v = a'
Arliifadszloodgegadasdnaiumgeinis

A U s + a A 6 4 =

wialanslgiinnniedunid dodinw uas

4 oA ] a A ed
{JONTRR ‘]jx‘l‘ﬂ']ﬂﬂ?']ll‘ﬁﬂ']ﬂ'ﬂa']il“]]aﬂ'ﬂqfﬂu'ﬂ'ﬁﬂ'ﬂWU

o

o [

Fruanansrudunuindrayedisuanlu
nazuaumakdsanwdunisiagludulinaodu
T1901M13V0INT ARAIUMIEUEUAINTINN G
Aaa a . a_a A& o .

nfidnswadamaaiyidvlavasis daihldgnas
AauaTikNadnmnavasllsdunidniidansiaiy
WAUHANAR UATAIANINYINAIBURUTANAUAT
waiduusanelunisdgnnsiauiiaiioalnale

azmgnﬁaa WRZLANIZENGD 11

25 BNN15IVY

1. mmiwmaaﬂﬁﬂium:mu NBIER

6 [l

Ugnvasguindanlnuiafunszfiss@auiaa
WIZUENEIAG wizuIuT3fuaan My any3
187l 91 Wy 7 duanuasngn sunailas 3inia
MYIKYT 3zRIN9LA0U WOBNIAL 2559
mumunnwmaaauuuq’uaziwauyini

( Randomized Complete Block Design, RCBD)



MIEnaAeTNdun (nenemaaiuazinalulad) 07 22 adufi 1 wnaaw - Ggwow 2562

Aa

lagimuanssuitnnaaas 10 N30T F1UIB

a

4 1 laodnysnds e

Y=}

ad

338350 1 waaluau (control) lula

! )
Jowadl uazilodunid (T1)

n3IWAET 2 lafuinfigns 15-15-15 6031
100 Alansy dalsded (T2) Dadusariuusrinlu
nIlgnnaion (NINATINILNAT,2541)

n3Iu557 3 létloyadn da31 1,000
Alansu dalided (13) Dadusaniuuerinluns
Ugnudan (NINRILFINNIILN AT, 2543)

N3IN3EN 4 lafoyada da31 2,000
Alansudalsdad (T4) Lﬂué'm']ﬁLLuzﬁﬂumsﬂgﬂ
wAla% (NINRILFINNINLGT,2543)

nysu357 5 létdloyadn das1 1,000
ﬁIan%’miavli@iaﬂi"mﬁ‘uﬂaﬁm’%‘ﬂ‘ﬁwﬁ@m 25 8a3
dalsdall (T5)

a [

nysuitN 6 sl,dﬂ'ygm’; 2®31 2,000
4 A aAed o

Alantu da'lidedwnuiodunidindan 25
Aasdalsdall (T6)

nIsNIEN 7 ladJuyald das1 1,000
Alansu dalsdal (T7) (NsuaIRSUAITINLAT
2543)

nysuaE9 8 ladoya'ld a3 2,000
Alansu da'lsdal (T8) (MINAILESNNNTIABAT
2543)

nN33u557 9 latloya'ld das1 1,000
Alansu via"l,sf@iafli’mﬁ'uﬂﬂ‘éuw%rﬁ’]é’mw 25
Anvdalsdall(To)

]
= '

710 &

fl 8@31 2,000
3641199051 25

YUR b

U

ada
[ARREER]

o2

[

Alansu dalidedsrunuilodun

o

aa3 dalsdad (T10)

= . a o A
AN 1 ﬂgﬂ‘vmawn@madluﬂszmdﬁ]’mmﬂﬂ’ma’lElq 4 11

nnenasiguindanlnuy nyauys

ﬂgﬂ%&iﬂﬂ@ﬂl‘fﬁdﬂﬂ‘*ﬁwmq 4 \Gaulianvuna
duiing Aw douwiraidudrgudnans
81A% 1 LTRRNATUAZE 20 LTUALAT ﬂg}ﬂlu
NI WAUHVMIALTUHUGUENANS 40 LTUAINAT
89 40 irudiwaslanladudlan nizn1saz 30
Alansy Menszanadunnd udaznzanslszosving
1.50 AT %aINYQAN 2 Lhaw FmIaauaang

wazlanIsnasnIInanes I@misaﬂﬂﬁwaaﬁﬂIﬂu@Tu

14

2N 2 ué‘amnﬂﬁnmjauﬂmm 1 1hau M naaad

> & =
ﬂquﬂﬂuauvlmm miyﬁ]m_qli

10 LTUALNAT LASWIIUAWNAL L'%&Jﬁ'uﬁﬂ“ﬁaga
HAHAANNOUNAIAALAY 3 LAau N3 2 ngilan
miguainmudasnaasd Wit 2 Judaniag az 1
favdanszons nyaABndedunidin IWenfiada:
1 a%3 TayaniiuiNalIzul1ananIInanas
dsznaudie n1sasadulavasndan Usunm
a a a o A o A
aRunidludulasnisasradansme iNadaiRan



MIEIETNd U Anmemaasuazinalulad) 01 22 aufi 1 anmes - Gguwieu 2562

& o . &
AN LDBLUANLIY Bacillus spp.lt8eLD 83N

Trichoderma spp.

2. muiuToys

2.1 mnﬁuﬁagaﬁu Tagn1siaes
qmauﬂ”ﬁmaﬂi:mwamﬁashaﬁuriauﬂgmm:
wasiuionduszoziaa 1 3 drdndfivean
n3zans shanisluisy niuualiaziion uas
Lﬁamﬂwmﬂﬁmaaﬂlﬁmﬂﬁq@ LAZHINITO BRI
ATUNTIVIG 2 waz 0.5 Tasuas Aulilunous
Audauazazena w1 lu5insezWanauesdin
(@ilu,2545) asil

-TeuUfAsu1ve9dn (pH) Talasld pH
meter (electrometric method) ARIIFIWG W
#=1:1

-ANANNINLAN DB IA W (electrical
conductivity) afiatndalududiotii Sadiuiaias
electrical conductivity meter

- Usunalulasiaunanaa (total nitrogen)
1as3% KCL extraction ,Distillation

~dSurmWasWasaninua (total
phosphorus) 1a83% Mehlich® Soil Extractant

- dsumlnunsidouninue (total
potassium) la83% Mehlich*® Soil Extractant

NamﬁLﬂi’]:ﬁqmauu"'@@uﬁauﬂﬁmaaa
FIRI0H19ARTIATIEN nguIATzAau
FHNIBRAUINaWaa 10 1UaAnnes dne
\Wed JINTATITYT HANNITATIINDN auild
naaadunihdugadrzibs (52md) fiilodudu
Awnion JuSurwoawaiags (41) Uum
Tnuns@aadn (11) Usunaclulasiandn (0.01%)
andyfnsondudrstiunais (8) uazianuidu
\@nitas (0.10 mS/cm)

2.2 iagams’imﬁ:ﬁamﬁ'ﬁmaa il
Sun3ein yala LLaxgavl,ﬁd'dﬁ

- dranuduniacng (pH) vaslludunid
1{’1 Haiﬂ wazlAtalasld pH meter (electrometric

method) Ememm”a@maaq S =1:2

15

B RGERETGEY (electrical conductivity)
f@ﬁ’amﬂéad electrical conductivity meter

- Usinadlulasiaunanua (total nittogen)
1ag3% KCL extraction ,Distillation

~dsunmdeanesaninua (total
phosphorus)I@mTﬁ'Brayll extraction, Spectroscopy

~UsuamInunsifounivua (total
potassium) lasip NH,OAc extraction,Atomic
Spectroscopy

HamMTleTeiaNTAveleduni finana
A uilodunid w.e. 2555 (NIATINTINEAT,
2557) Wund pH uniaaaun (4.12) daraaw
LANAIN (26.90 MS/cm) INNANITILATICHILLA
Vl@ﬁﬁﬂﬂﬁm’%ﬁﬁﬁﬁ@hmwLﬁuqa Balsivwanzaud
szl iuRelasase aasinldi3aanadein
Aaw dUSunalulasiautiunand (0.35%) USaunm
Wasnasadnn (0.08%) sandSunalnunsdon
agluﬂ%mmﬁéamﬂ (1.06%) AmaauL@v8Iile
Haiﬂ wudn U Jasendudrsda (8.71)
A1ANLANUIBNETY (3.47 mS/em) UTumh
Immmsﬁﬂmpmﬂ (1.43%) Usunmanoanosaen
171 (0.04%) YSumlulasiaudrnnn (0.01%)
sauautfvasyald wudrddjiseududrslu
&g (8.42) A1ANLANUIUNANY (5.52 mS/cm)
ﬂ%mmimmm%wgamn (1.20%) UTum
Woawasadiun (0.57%) Usuamlulasian
§307N (0.10%)

23 n13asgytivlavesWe Tanns
Lﬁtylﬁuimadmiamﬁamq 60 T4 NAIAAUAIN
waznslaily Lﬁuﬁagaﬁdﬁﬁa

-anupnie lagiansendausoned
FINYDAVDINUDY (LTWGALUAT) Saanugfafily
m’sﬁqml,azvlajaguﬁq@ darduanumnafsdiunlng
wasiianwemlnsidoaniulu 1 dudonfdaunu
a1 1 Asdadu

- anugmhafiufey Jannueafaiu
Lﬁ'mﬁf@mmgmﬁa TagFnandunnisasnenis
ludaa Audeldiaeslnuld) felaswen 3

1 &) a
AL WLTUALUANT



MIEIETNd U Anmemaasuazinalulad) 01 22 aufi 1 anmes - Gguwieu 2562

- ﬁ‘i’lmuﬁ'muynﬁ@iaﬁu U ININA
auyszﬁﬂg\mumlu 1 dn uazheuazdasiindg
suysatlifvmainauinly

- dwinluaa 50 1y nIguiinan
FIUAHINAN9AI NG a:ﬁauﬂﬂuﬁauyifﬁ Yaj
anuuasnaiu wiaganuanlunanszdrs tivly
wilauldnanana@nauia 7x11 i easu 50 lu
FadInnIdIBnEINg AU TS nnaoiin
n3w - dhmsinustsly sheregnslusens 50 lufics
Wninaaudq lu aulﬁuﬁoﬁqmw{]ﬁ 70 °C
audiminesd slsasinmein Swioidunia

2.4 %ﬁ@]ﬁﬁuﬂ%ﬂuﬁuﬁ udselomitludn
I@]U’S‘@ﬂ%mmuamﬁﬂg§uﬂ’§§mw1u°’§aLmﬂﬁﬁ"y
Bacillus spp.LLa:L%ai'l Trichoderma spp.lué"sasin

BNAUUAZAAINITALINLINANRANRN AW WUHN

)

a = ad . . . ‘;/
a’gaumsﬂ@ﬂm soil dilution plate U®#a1R1ILRL

e

b

3

L7891 PDA (Potato Dextrose Agar) Lae 819173

\olTauuafitss NA (Nutrient Agar) lasvinnns

R Dhe R,

Aa

15 099E I B RATEeUAMUTNTY 10°, 107
10° waz 10° Foiduanudutuimuizanlos
azdmnglalafivasda 10-30 laladtlu 1 plate
91ntiuld micropipette gamazatsdulundaz
AN NTH Y 8z 1 UAEAAT nauluauideae
PNALFUHFUEINA1 9 LTUAINAT 75 PDA uazNA
AN T ez 5 51 w19 uenislUin e
(incubate) ‘ﬁlqmﬁnﬁﬁﬁaa (NA197% 30 °C LAz
nan9dn 25°C) 1waen 3-5 5u leasuiuae
ﬁwmmnﬁfuﬂ%mmﬁagﬁuw?ﬂ I@ﬂgﬁ'ﬂwmwm
Taladl 9140 Bacilus spp. azdanwmzlaladl
fndndeandu JUT9naN BauLToY AIninun uas
A W97 §1ulB 37 Trichoderma spp. AN1Ta39
wuly waradasifdody

25 N3 TERTaYA TLATITAN
wisdsrulaald Analysis of Variance (ANOVA)
WAL UL LA NLANANITERI NI AL UG LA e

2% Duncan’s new multiple range test (DMRT)

16

NAN132AY

1. NANAALAZRIRUTENaUURINANAARA DLY
MSADAEIAIIN 1
HAN133LAINEANIIGD AV 95 1% INA S
augirﬁ"l,ail,l,@m@hdﬁ'umaaﬁﬁ §IUANLIIA
augitﬁmaamiau (m‘m‘ﬁ' 1) WU ueaznITuad

mMInaaasuananuad g dayneaia lag

n33¥an1InaseInbatloyala 2,000 Alanswy

U

o

a 6

dalsdad srunuiflodunidin 25 fas
dolidad flarrwerafisanysalainiiga
(227.50 Lpudiaas) sda9anfe n1sladoindans
100 filansu da'lsdad (189.75 LudiuaT) was
adl 9 i A a & o o
nydtldladedaonuenifauysaiiesfiga
(131.00 LOBALNAT) FIBAMNIIIVDINIALLAY
WU wananwadeivadan diniegia lag

1

ﬂiiu%%ﬂﬂiﬂ@@ﬂdﬁiﬁﬂﬁﬁﬂqﬁ 2,000 Nlan3y ¢a
RS

IFEEN wnuiudunidin 25 fas dolsdal 4

mmmaﬁuﬁmﬁmgmq@ﬁa 193.30 LTUALNAT
sasasandamsladuiafidas 100 Alaniw da'lide
T (149.00 [ rndLuaT) ﬁ'auﬂﬁuﬁﬁvl,aﬂdﬂmﬁmm
m’;ﬁ'mﬁmﬁmﬁaﬂﬁq@ (109.00 LTHALUAT)
HANAAADINN D
HaNTIATEEnsaaaasiminluse
50 ludadu (@1'13’1\1"71'1) WUIILARZNTINADNNS
naasswandinuetfitudiaydmeaia las
ﬂisu'“a%n'mmaaaﬁldﬂﬁgavlﬁ 2,000 Alansudals
dall i'mﬁ'uﬂﬁﬁuﬂ'%ﬁﬁ'l 25 Aas dalided &
wmsinlusa 50 ludass mﬂﬁq@ﬁa 192.50 N3¥
sasasanfanssndimislatoiad 100 Alandy dals
¢all (165.00 NT) Lmzﬂﬁu?%vlﬂﬁﬂﬂ fihwmin
ﬁaﬂ‘ﬁlijﬂ (110.00 n3¥) srnsimsinluusts 50 lu
dadun Wudl wanaInuatIlREdAYNIIEna
I@ﬂnim%ﬁmﬁmaaaﬁldﬂﬂga% 2,000 Alansu
da'lsdad iawﬂﬂﬁuﬁﬁﬁ'} 25 3a7 dalidadl
fdinin mﬂﬁq@ (57.16 NT4) 3998d81A8
n3snasnslatoiadl 100 Alanin da'lidad
(52.91 n3w) uaznsandTlalaty ﬁﬁmﬁnﬁaﬂﬁqm
(41,62 n30) dwsuriminsanludadu wudn

'
o @ A

wananuegeiupdaydinesda laanssnis



MIEIETNd U Anmemaasuazinalulad) 01 22 aufi 1 anmes - Gguwieu 2562

+

mwmaaﬁl@mﬁgaiﬁ 2,000 Alansy dalsdall
A e

imﬁ'uﬂﬂﬁumﬂm

fluiad 100 Alansudalidad ( 292.50 niw ) du
25 307 dalidal drnn nyaAthiladofivhniniasnaa (112,50 n3w)

NINfiga (530.00 N3) T04AdNnAaNTINITNILE

P a & a ' & & A
M1319N 1 NaNa(ﬂLLazaﬂﬂﬂﬁzﬂaU“ﬂaﬂNaNa(ﬂﬁNausluﬂqiLﬂuLﬂU’Jﬂi\ﬁw 1

P o a ¢ a ¢ a & 4 & o ¥ o ¥ o
nssu7D ﬂ'\%'}%ﬂﬁa&lyim ﬂ"!'lNEl'l"Jﬂ\‘lﬁNHim AMNLININULNYD %'l“%ﬂslﬂaﬂ %’m%n‘luuﬁh %"I‘Vi%ﬂilli'?&l

(13).) (13).) 501y (n.) 501y (n.) dadn (n.)
T 3.00 131.00c 109.00¢ 110.00c 41.62b 112.50c
T2 450 189.75ab 149.00b 165.00ab 52.91ab 292.50b
T3 2.75 166.50bc 137.50bc 127.50bc 42.77b 132.50bc
T4 3.75 172.50bc 140.00bc 137.50bc 47 14ab 225.00bc
T5 2.50 168.00bc 139.00bc 132.50bc 44.17ab 140.00bc
T6 3.75 174.00bc 143.75bc 160.00ab 48.47ab 237.50bc
T7 3.00 168.25bc 139.25bc 132.50bc 46.93ab 167.50bc
T8 3.75 186.00ab 147.50b 162.50ab 48.50ab 247.50bc
T9 3.00 172.50bc 143.00bc 157.50ab 47.24ab 227.50bc
T10 475 227.50a 193.30a 192.50a 57.16a 530.00a
CV% 39.2 16.2 15.9 18.5 16.6 443
E tost s " - - " -

Ns LULANAIINWNIIRDG

* LANFNUNIRD AN TZALANNTBNY 95%
= LANAHNUNNRAANTEAUANNLTENY 99%

a [ a a = ad 1 =
2. NANRALAZINUIZNOLUDINAKNAS LTUALNAT) T8I83NN Ad ﬂ‘ii&nﬁﬂ’]‘ﬂm.!mﬂ&l 100

wlawlwmMaAuINeIa5IN 2
namstasLAulavadnaian

Alansudalsdel (177.25 loudinas) a1unIT03s
lailatls Sanusnfuiufeiesiga ( 126.25

NANITILATIEANIIRD AVDITIBIBNS LTWALNAT)
auyifﬁ"[&il,l,@ﬂeh{lﬁummﬁa FIUAINNYIING
auyitﬁmmmjau (AN719N 2 WRZATWA 4) WUTIN NANANYDINN DT

LARENITNITNIINARILANGAIINUBE1IN Y

fandinesdd lasnyswainimasasiladoys
a6

17 2,000 Alansy dalsdail anuiudunidin
731 25 a3 dalidad ﬁmmmaﬁaawgsrﬁmﬂ

'
=

N@ ( 117.75 Loudlun3) 789890708 N3IWITNT
laflowadl 100 Alanvu do'lidad(157.75
muﬁmm)uaﬂaﬂdﬂUﬁmmmaﬁ'mu%iﬂiﬁam
ﬁq@ (112.00 LUGAINAT) §IUANEIIVDIAILAY
Ao (ndiz) wut wandnsiuasnafiipdenms
ehk I@ﬂﬂsiuﬁ‘ﬁ'msﬂmmmdﬂmgﬂﬁ 2,000
e? o

Alansudalidadl iauﬁuﬂﬂ'ﬁuﬂ%ﬂmamw 25 3q5

dolsdell fawenAsiuisIgefige ( 205.00

U q

17

nansIasinsaidavesinninluae
50 ludadu (m'i'mﬁ 2) WU WEaZNTINATNNT
naaasuandanuatfiteidnyfimnaaia lag
ﬂiiﬁ%msn@aa{lﬁlﬁﬂﬂyjavlﬁ 2000 Alansy da'ls
dal iawﬁ'uﬂsﬁuw?ﬁﬁwé’mw 25 503 dalsdall
fiwinluse 50 lu dadu mnﬁq@ (354.75 N3 W)
sasasunfamslatoiadl 100 Alaniy da'lidal
(311.00 n3u) uaznyawAtlailale fihminiay
ﬁq@] (127.25 n$w) sawimeinluuss 50 ludods
Tagnisiien dinsnluaa 50 ludadu diun

AULTAY WAZTIN NN WUI LANAIINWA LN

'
o~ A

o o aa ad =9 44
WBHURIATULINNIDA I@Uﬂiiu’]ﬁﬂ?iﬂ@ﬂa{]‘ﬂlﬁl‘!ﬂ

@



MIEnaAeTNdun (nenemaaiuazinalulad) 07 22 adufi 1 wnaaw - Ggwow 2562

uald 2,000 Alansudalided s'mﬁ'uﬂﬂﬁuﬂ'%ﬁﬁ
8031 25 8aT dalidall mﬂﬁq@ ( 36.35 NTW)
098481 Aanvanatnaladuiad 100 Alaniu de
livial) ( 35.56 n3w) uaznyanIFlilads flwin
ﬁaﬂﬁqﬂ (25.35 n3w) dmsusiwinulusdadu
WUl wand1anuadvlivedaynieaia lag

ﬂﬁu?%miﬂmadﬁldﬂﬂgavlﬁ 2,000 Alansw

£%
HooAa A €0 @

da'lsdadl Pwnuilsdunidindas 25 §a3 dals

=

doll S minuInfga (2,450.25 N31) 7098941
Aanssnisnslatoadl 100 Alaniy dalidad
(2,022.75n30) dunvawdslalatle dviwindas

flga (973.50n3w)

a a (3 a ' I3 A & A
M990 2 NﬂNﬂ(ﬂLLﬂtﬂOﬂ‘ﬂizﬂﬂU'UadNaNa@]‘ﬂ&la%l%ﬂ'ﬁLﬂ‘ULﬂﬂ?ﬂid‘ﬂ 2

nIndis  dreauiaau uigk AW nafay usik AW mafafiufzn  wiminluaa  sminlowks  swinluns
(w31} (3 500 (n.) 50T (n) mafu ()
Ti 3.00 112 .00c 126253 127 23f 2335 8973 .30e
T2 373 137 .T3ab 17T.23ab 311 D0ab 33.50a 202275
T3 425 131 25k 136.7530c 180 25ef 253440 1.118.50de
T4 .00 148 00k 162 7 3abc 227 5hcde 27.53ab 1,169.00de
T3 475 134 30be 130.730c 213 25de 253.580 1,125.00de
TE 325 131 .00k 172.73ab 235 T3oc 3477a 1, 38725
7 .00 144000 139.50bc 228 DDcde 253.80b 1.151.00de
T8 .30 157 .00 ab 174.50ab 307 30abec 3153.20a 1.853.7%
T8 5.00 148 T3k 163.50abec 228 Dhcde 30.50ab 1,486 00cd
TiD 800 177.T3a 205.00a 3M T3a 38.33a 2,450.25a
CWaIe ¥=2.7 11.60 16.30 20.80 1810 13.80
F st na - = b b b

ns liuandranuniizdia

aad o 2

* LANGNNUNWRDANIZTALUANULTNY 95%

aad o 2

= LANGANNUNWENANIZALANNTONS 99%

N 3 wlauwiauiuILieeNy3 laak naIINMIAa

wa vhminasasfl gudndaulnuy myauys
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2. ﬂ%mmﬁuw?ﬂi’@lqﬁluﬁu (organic matter)
NANIIILAINErn1IgDAvaIUTu

dunioiagludunansdlusey 3,6, 9 uaz 12

A A ' ' ad '
Lo (@]’]3’]\1‘”3) WU LL@]azﬂssw’]ﬁ'ﬂ@aaﬂ‘lN

LANGIINUNIIRDA

A a a a o a . A '
M1319N 3 ﬂiuﬁmauﬂiﬂ’mqlu@m (organlc matter) 1uiauL@au@’]\7 8

N55835 3 1inon 6 Linow 9 LiHa® 12 Linow
T 428 439 442 530
T2 489 467 4 .67 560
T3 485 460 4.60 556
T4 488 458 488 5654
Ts 442 457 4 57 550
TG 439 455 455 541
T7 436 455 455 5.38
T2 433 452 4 52 5.4
T9 430 442 451 5.33
T10 4 .67 469 469 561
CV% 6.10 6.70 7.0 6.0
F te=t nes ne nes ne

nz LWuRAd AN R
3. ﬂ%mmm"?aq?mﬂ%ﬂ%au $afuiledunidinda 25 fas dalsded uaz

USuno LT 831 Trichoderma spp.

o
[

ninvaluduannmsiiuaadnaduludulanis
W% 10 NTINITMINaaeINIaTIAIBLMUTU I
L%ﬂiﬂ Trichoderma spp. (mﬁd‘ﬁl 4 LLaanW'ﬁl 5)
aunaulgnlunizans uandrenuadnafioddny
NIRDA I@Uﬂi'ﬁﬁ%ﬁldﬂﬂgﬁ"lﬁ 1,000 Alan3u da
Iseiol fUSunandan (cfu.lg. for dry soil) mﬂﬁqﬂ
(0.17) @iawfiaﬂgﬂmiaumu 6 LA Whdutan
ldusnidanuin uanedsiuatredisdandoms
aiid laonaswisnslatoyaln 2,000 Alansudals
¢ol iawﬁ’uﬂmﬁuw%‘ﬁﬁwé’@lﬂ 25 869
golsdal ﬁﬂ%mmmnﬁq@ (1.41) 32821280
12 1fou (NN 6) Wudn wandnenuednefd

a

wodAyn9aid laonssudinsladoyaln 2,000
Alansy dalsdadl Jwnuiadunidn dan 25

a3 dolidel HuUSunm wnfiga (4.57) va9a9u1

fa nﬁu?%mﬂaﬂﬂgﬂﬁ 1,000 Alansy salsdadl
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] g%
ﬂii&l%%ﬂ?ilﬁﬂ&lﬁa’ﬁ 2,000 Alansy dalsdall
& o

a

Punuiedunidindan 25 Aas dalided laud
Usmnariniu (4.13) daunsawdtnislatuiad 100
Alansudals ﬁﬂ%mmﬁam‘ﬁ'q@ (0.94) USunmuidio
wuefii3y Bacillus spp. PARUALHARNITATINILNN
ﬂ%u’]mL%ﬂ Bacillus spp. (61’1’:"1\‘1“7{ 4 LLa:ﬂ’l‘WﬁIS)

@uﬁauﬂgﬂlum:ma WU WANEIINWBENIN

u

wodAayneaia laonsawisalddoyala 2,000
B

+ a a o A

Alansudablidad saunuiluduniginegasi 25 aas

€ o

a A

dolided JUSurmiBauuaiitsy (cfulg. for

drysoil) ¥nnfiga (1.03) 1ilavgnuiiauasy 6 1iau

' o [ =l

ﬁwﬁuﬂgﬂvl,ﬂl,mm%awuh LANGAINN WO LI

wpdan dinadd laonssnitnasladoyaln
2,000 fAilansudalidad aunuiodunidiraan

'
A

25 Aasdalsdal HUSum wnfiga (6.02)

q

J098331A8 nsm‘?%mﬂa’gai’a 1,000 Alaniuea
Vl,s'@iafli"sun”uﬂﬂfa‘uﬂ%ﬁﬁwé'mw 25 faydiabsdall
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(5.89) 7282128112 LAaw (NTWN6) WU Lan@ng NINNiga (7.41) s09a3un33n3Enasladoyaln
nuatsfitbidndimeada laonsinitnslads 2,000 Alansudalsded (6.36) arunssniinsla
yald 2,000 Alansy dalided Trwnudsdunidi fuadl 100 Alansudals fanmwianiiga (1.75)

a3 25 aas da'lydel JUSu 1 TanuaTSuN

@13191 4 USanaudan Trichoderma spp.  uazwuafliss Bacillus spp. lunisdgnwdiaudl 0 6 uaz12 ifaw

L‘faﬁ Trichoderma spp. LLiJﬂﬁL%EI(cfu./g.)
N385 ( cfu./g.for dry soil) ( cfu./g.for dry soil)
0 Lfaw 6 1o 12 1haw 0 LAaw 6 Ao 12 haw
T 0.10b 0.18b 1.45¢ 0.53ab 1.07¢c 1.89b
T2 0.06b 0.11b 0.94c 0.54ab 1.20c 1.75b
T3 0.06b 0.14b 1.33c 0.87ab 2.34bc 3.42b
T4 0.07b 0.17b 2.55abc 0.37b 2.16bc 2.51b
T5 0.06b 0.18b 2.94abc 0.28b 4.10ab 2.83b
T6 0.08b 0.15b 4.13ab 0.34b 5.89a 2.19b
T7 0.17a 0.22b 1.55bc 0.39ab 1.82bc 2.33b
T8 0.09b 0.18b 1.70bc 0.88ab 4.06ab 6.36a
T9 0.11ab 0.16b 4.13ab 0.40ab 1.82bc 2.94b
T10 0.10b 1.41a 4.57a 1.03a 6.02a 7.41a
CV% 50.3 57.9 69.8 64 45.9 48.6

F * *k * * *k *k

ns luandranunisiia
* LANANAUNIFDANITALANNLTONY 95%

“* LANFNINUNIRD AN TZALANNTBNY 99%

Treatment 4 Treatment 5

Treatment 8 Treatment 10

NN 5 USinaudean u,azu,uﬂﬁﬁﬂ‘luﬁuﬁauﬁwmwmm @T’JaU"Nﬁumﬂﬂizmaﬂ@mjauwmmguﬁmiaﬂ%maﬁwws:

AE3@Y Many3 immesss o iinsanansdiang (KMB315) wmingauudumg
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Investigation of Nutritional Composition and Antioxidant Activity of

Lablab purpureus (L.) Sweet and Acanthopanax trifoliatus Merr.

Natthiya Chaichana' Patcharawarin Ruanto? Wathana Punyamaneesorn’

and Somchai Jaiban' .

unAaga

ac & Ao { a ' Ao A < o
nwided faguemdiieliensigudmalnsvinmiuszgniduegyadaszvesiiuduuazinul

A P A9 o o v a a & ' v aa Lo
aduiziudunliUslonfludmiadome malenzsigudinalasuinidasisnng Association of
Official Analytical Chemists (AOAC) NaNNFILATITANTNG 2 sia wudSuae 1ol lusdu arslu'laiase lo
IWIIUAZLEN agluﬁad 1.98 - 3.56, 20.77 - 26.15, 37.37 - 50.53, 10.77 - 22.75 U8z 6.49 - 9.93 n3uda 100
NIRUNURY a1ud1ay wenand Wi 2 Tlle Sawuuisng 12 7¥e (N, P, K, Ca, Mg, Mn, S, B, Na, Fe,
Zn uae Cu) luaanauniuand1ani iUyl sduepyadazuaztInmmsiuadn wudl dn
= =~ a [ a P A A a o o A &
wufinnfeuayyadas: 26.81 lulaslua TE/MTW uazdSanmanifuedn 9.42 Gafinid GEMTN figaninma

iy

adran: amdmalnzums ssdueyyadase faudd Anuda

ABSTRACT

This research was purposed to investigate nutritional composition and antioxidant activity of Lablab
purpureus (L.) Sweet and Acanthopanax trifoliatus Merr., the useful local plants in Chiang Rai. Nutritional
analysis was based on Association of Official Analytical Chemists (AOAC) method. The result revealed that
both plants contained fat, protein, carbohydrates, crude fiber and ash in ranges of 1.98 - 3.56, 20.77 - 26.15,
37.37 - 50.53, 10.77 - 22.75 and 6.49 - 9.93 g per 100 g DW, respectively. Moreover, both plants also
provided different ratios of 12 minerals (N, P, K, Ca, Mg, Mn, S, B, Na, Fe, Zn and Cu). For antioxidant and
total phenolic analysis, it was found that A. frifoliatus Merr. represented antioxidant activity with the value of

26.81 umol TE/g and phenolic content with the value of 9.42 mgGE/g higher L. purpureus (L.) Sweet

Keywords: Acanthopanax trifoliatus Merr., antioxidant, Lablab purpureus (L.) Sweet, nutritional composition

' Science Program, Faculty of Education, Chiang Rai Rajabhat University
? Biology Program, Faculty of Education, Chiang Rai Rajabhat University
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Introduction
There are many local plants that were
distributed worldwide. Wild plants were documented
but
(Grivetti and Ogle, 2000). Edible wild plants could

less known about macro- and micronutrient
provide nutritional composition with mineral content
and medicinal values. The earlier elemental analysis of
nutritional value of some fodder plant species was
achieved. It was found to contain proteins, crude fiber,
fats and oils, moisture, ash content carbohydrates and
16 elements (Na, Mg, Al, Si, P, S, Rb, K, Ca, Fe, Mn,
Ti, Ni, Cu, Zn and CI) (Bahadur et al., 2011). In
addition, nutritional investigations of some local
vegetables from Delta State, Nigeria were carried out.
The results revealed that vegetables contained
amounts of nutrients such as crude protein, crude lipid,
carbohydrate, moisture, ash, crude fiber, and mineral
elements (Na, Ca, K, Mn, Fe, Zn, P and Cu) thus they
could be beneficial for consumption as dietary

supplements (Agbaire and Emoyan, 2012). Moreover,

(@)

Figure 1. (a) Lablab purpureus (L.) Sweet (b) Acanthopanax ftrifoliatus Merr.

Methods
Nutritional and mineral information
L. purpureus (L.) Sweet and A. trifoliatus
Merr. were harvested from Chiang Sean district,
Chiang Rai province. Both of samples were dried and

the proximate analysis was performed by AOAC

24

nutritional composition analysis and DPPH radical
scavenging properties of Paederia foetida and
Erechtites hieracifolia have reports. Both vegetables
contained minerals and antioxidant activities with 1Cs,
value in a range of 4.53 - 8.46 mg/mL (Srianta et al.
2012). Antioxidant capacites of selected native
Australian herbs and spices were also examined,
revealing that all of plants exhibited antioxidant
activities (Konczak et al., 2010).

Lablab purpureus (L.) Sweet and
Acanthopanax trifoliatus Merr. (Figure 1) were local
plants found in Chiang Rai province located in the
north of Thailand and commonly consumed by
local people. Therefore, it was interesting to study
both plants in terms of nutritional composition,
mineral content and antioxidant activity as they
were local plants that provided nutrition sources.
This study could provided the development of local

plants of the commercial products in the future.

method to obtain the compositon of fat, protein,
carbohydrates, crude fiber and ash (AOAC, 2000).
Total nitrogen (N), phosphorus (P), boron (B) and
(S) with  Kjedahl,
Vanadomolybdate, Azomethine-H and BaCl, method,

sulfer were  measured

respectively. Atomic Absorption Spectroscopy (AAS)
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method was used to quantify calcium (C), magnesium
(Mg), iron (Fe), manganese (Mn), copper (Cu) and zinc
(Zn). Potassium (K) and sodium (Na) were quantified

by Atomic Emission Spectroscopy (AES) method.

Total phenolic content and antioxidant activity

L. purpureus (L.) Sweet and A. trifoliatus
Merr. were dried, weighed, ground and extracted
by methanol. Then, the sample solution was
fitered and evaporated to make a crude extract.
The extract was dissolved in methanol. DPPH (1,1-
diphenyl-2hydrazy) radical scavenging method was
used to quantify antioxidant activity by the method
slightly modified from Brand-Williams et al. (1995)
and Miliauskas et al. (2004). The absorbance (515
nm) was recorded by a UV/visible light
spectrophotometer. Trolox was used as a standard
antioxidant. The experiment was performed in
triplicate and expressed in Pmol TE/g. The total
phenolic content was determined by using Folin-
Ciocalteu reagent with a gallic acid calibration
curve as previously described on Hossain et al.

(2015.) The absorbance was measured at 760 nm.

Table 1. Nutrient composition of local plant

The total phenolic concentration was calculated as
mg of gallic acid/ g extract and performed in

triplicate.

Results

Nutritional and mineral information

Different nutrient compositions were
presented in Table 1. L. purpureus (L.) Sweet
consisted of protein, fat, carbohydrate, crude fiber
and ash content with the value of 26.15, 1.98,
37.37, 22.75 and 6.49 g per 100 g dry weight,
respectively, whereas A. trifoliatus Merr. provided
protein, fat, carbohydrate, crude fiber and ash in
amounts of 20.77, 3.56, 50.53, 10.77 and 9.93,
respectively. Mineral composition of L. purpureus
(L.) Sweet and A. trifoliatus Merr. was represented
in Table 2. Both of plants was composed of
different ratios of 12 minerals (N, P, K, Ca, Mg,

Mn, S, B, Na, Fe, Zn and Cu).

Nutrient composition (g per 100 g dry weight)

Types of local plants

L. purpureus (L.) Sweet

A. trifoliatus Merr.

Protein

Fat
Carbohydrate
Crude fiber
Ash

26.15+0.061° 20.77+0.062°
1.98+0.040° 3.56+0.056°
37.37+0.044° 50.53+0.053?
22.75+0.062° 10.77+0.043°
6.490.046° 9.93+0.050°

Statistical significance was determined by analysis of t-test with adjustment for multiple comparisons with Turkey’s test. Values

are means * standard deviation of triplicate determinations. Values in the same row with different superscripts are significantly

different (P < 0.05).

25
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Table 2. Mineral content of local plants

Mineral content L. purpureus (L.) Sweet A. trifoliatus Merr.
Nitrogen (%) 4.20+0.0437 3.36+0.040°
Phosphorus (%) 0.50+0.053? 0.44+0.053%
Potassium (%) 2.71+0.062° 3.16+0.026
Calcium (%) 0.81+0.036° 2.6240.053%
Magnesium (%) 0.51+0.056° 0.60+0.072°
Manganese (mg/kg) 30.99+0.082° 76.13+0.351°
Sulfur (%) 0.17+0.006° 0.15+0.005°
Boron (mg/kg) 13.92+0.065% 11.18+0.055°
Sodium (mg/kg) 413.10+0.818° 453.20+1.400°
Iron (mg/kg) 34.49+0.678° 97.30+0.913°
Zinc (mg/kg) 36.32+0.095° 45.74+0.513°
Copper (mg/kg) 9.78+0.096° 13.95+0.098°

Statistical significance was determined by analysis of t-test with adjustment for multiple comparisons with Turkey’s test. Values

are means + standard deviation of triplicate determinations. Values in the same row with different superscripts are significantly

different (P < 0.05).

Total phenolic content and antioxidant activity (26.81 umol TE/g) and total phenolic content (9.42 mg
Total phenolic content and antioxidant activity GE/q). For L. purpureus (L.) Sweet, it exihibited DPPH

were presented in Table 3. The result revealed that A. radical scavenging activity and total phenolic content of

trifoliatus Merr. showed the highest antioxidant activity 3.24 umol TE/g and 2.75 mg GE/g, respectively.

Table 3. Total phenolic content and antioxidant activity of local plants

Types of plants DPPH radical scavenging activity Total phenolic content
(mmol TE/g) (mg GE/g)

L. purpureus (L.) Sweet 3.24+0.095° 2.75+0.096°

A. trifoliatus Merr. 26.81+0.065% 9.42+0.065°

Statistical significance was determined by analysis of t-test with adjustment for multiple comparisons with Turkey’s test. Values
are means * standard deviation of triplicate determinations. Values in the same column with different superscripts are

significantly different (P < 0.05).

Conclusion and Discussion 10.77 - 22.75 and 6.49 - 9.93 g per 100 g dry

weight, respectively. Both of plants contained 12

minerals (N, P, K, Ca, Mg, Mn, S, B, Na, Fe, Zn

Nutrient composition of L. purpureus (L.)
Sweet and A. trifoliatus Merr. consisted of fat,
and Cu). A. trifoliatus Merr. also exhibited the total
protein, carbohydrates, crude fiber and ash in the )

henolic content and DPPH radical scavengin
range of 1.98 - 3.56, 20.77 - 26.15, 37.37 - 50.53, phenol ! venging
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activity (9.42 mg GE/g and 26.81 umol TE/g)
higher than L. purpureus (L.) Sweet.

Both of plants contained higher amounts
of protein (20.77 - 26.15 g per 100 g dry weight)
than other plants that were earlier examined. For
example, proximate analysis of Caralluma
tuberculata, which is a famous traditional medicinal
plant in Pakistan, was investigated revealed the
lower value protein content (5.26 g per 100 g dry
weight) (Ahmad et al., 2014). In addition, proximate
composition of Amaranthus hybridus L. leaves was
studied and it was presented to have protein
content of 1792 g per 100 g dry weight
(Akubugwo et al., 2007). Besides, total protein
(91.9 mg/qg) of Trianthema portulacastrum L., a wild
edible plant from Pakistan (Khan et al., 2013), was
less than that found in both of plants. L. purpureus
(L.) Sweet contained 22.75 g crude fiber per 100 g
dry weight which was a higher amount than those
found in some of plant species such as A. hybridus
L. and C. tuberculata which provided crude fiber of
8.61 and 1942 g per 100 g dry weight,
respectively (Akubugwo et al., 2007; Ahmad et al.,
2014). Moreover, L. purpureus (L.) Sweet also
presented higher protein content (26.15 g per 100
g dry weight) than that of three varieties of Rugare
(Brassica oleracea var. acephala) that had protein
content in a range of 20.71 - 21.76 g per 100 g dry
weight (Mariga et al., 2012).

The amounts of some kinds of minerals
from local plants in this investigation were higher
than the other corresponding plants. It was found
that both of plants represented higher amounts of
Na, K, Ca, Mg, Fe, Zn and P than Amaranthus
hybridus L. leaves (Akubugwo et al.,, 2007). In
addition, some of minerals (Ca, Zn and Fe) from
15 improved varieties of cowpeas in Tanzania

were less than those found in L. purpureus (L.)

Sweet and A. trifoliatus Merr (Mamiro et al., 2011).
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L. purpureus (L.) Sweet and A. ftrifoliatus Merr
contained high amount of Zn (36.32 - 45.74
mg/kg). It was found that both plants provided
higher quantity than Allium hookeri, an ethnic
medicinal food plant used among Adi tribes of
India, which had the Zn content of 23.5 mg/kg
(Payum et al., 2015). Macro-mineral composition
(N, K, Na and P) of both plants revealed to be
higher than edible wild plants from Northeast India
such as Diospyros peregrine, Holboellia latifolia,
llicium  griffithii, Persea fructifera and Malus
sikkimensis (Saha et al., 2014).

L. purpureus (L.) Sweet and A. frifoliatus
Merr. presented the potent antioxidant activity. A.
trifoliatus Merr. exhibited the highest DPPH radical
scavenging activity and total phenolic compound.
Antioxidant activity of A. trifoliatus Merr. (26.81
umol TE/g) was higher than some plant species
such as Piper nigrum L. (12.42 umol TE/g) (Lu et
al., 2011). In addition, it was found that total
phenolic compound of A. trifoliatus Merr. (9.42 mg
GE/g) was higher than thyme (Thymus vulgaris L.),
sage (Salvia officinalis L., and marjoram
(Origanum majorana L.) extracts (5.20 - 8.10 mg
GE/g) (Roby et al., 2013). Moreover, A. trifoliatus
Merr. was also reported to have higher total
phenolics than Foeniculum vulgare (6.76 mg
GE/g), (7.86 mg GE/g),
Fructus amomi (8.99 mg GE/g) and Cuminum

cyminum (9.00 mg GE/g) (Lu et al., 2011).
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Na29 2,4-Dichlorophenoxyacetic acid Aan13BNWILAFAAVDI
2178IUA9 (Oryza sativa L. cultivars Sew Deng) LazaNIWHaUNI
(Oryza sativa L. cultivars Nor Prae)

Effect of 2,4-Dichlorophenoxyacetic Acid for Callus Induction of

Sew Deng rice (Oryza sativa L. cultivars Sew Deng) and Nor Prae rice

(Oryza sativa L. cultivars Nor Prae)

iagen Towus’ .

unAAga

a o o

mmwﬁﬁmqﬁi:mﬁﬁaﬁﬂmijaa 2,4-Dichlorophenoxyacetic acid (2, 4-D) AONITTNILANNE
PaITIITILA (Oryza sativa L. cultivars Sew Deng) LAZTIIRBAUNS (Oryza sativa L. cultivars Nor Prae)
Tagsiudatniuiiioms 2 sl sensidedsssazaslndonlaluaaslsd (aaasand) 15 % Wuam
10 w1 mmfusﬁmﬁ@uﬁuuﬂaawummsgm MS fiLia 2.4-D 526UA210LTNTw 0, 0.5, 1.0 U8z
2.0 iadnsudadas Juar 8 e wan1sdnsIwuin 91%13§AT MS Ady 2,4-D T2FUANNTNTH
0.5 AafnIudafey mmm"ﬁ'ﬂﬁ’maaé'a"ﬁwﬁaLLmLLa:%mumeivL@ﬁgdq@ 100% Tagliinminusuaass

WAEN 0.0414 Laz 0.0652 NN ANNE1AL
o o a ¥ A % ' . o g & A A
Ad@AY: T1TILAI TIIRUBLNT LABAR NIINIZLRLILHDLLBNT

ABSTRACT

This research was purposed to investigate the effect of 2,4-Dichlorophenoxyacetic Acid (2, 4-D) for
callus induction of Sew Deng rice (Oryza sativa L. cultivars Sew Deng) and Nor Prae rice (Oryza sativa L.
cultivars Nor Prae). The seeds of both cultivars were sterilized by sodium hypochorite (clorox) 15% for 10
minute. Then, embryos were transferred to MS medium supplemented with 2, 4D at four different
concentration of 0, 0.5, 1.0 and 2.0 mg/l for 8 weeks. The result revealed that MS medium supplemented
with 0.5 mg/l 2,4-D could provide 100% of callus induction of Sew Deng rice and Nor Prae rice with 0.0414
and 0.0652 g dry weight, respectively.

Keywords: Oryza sativa L. cultivars Sew Deng, Oryza sativa L. cultivars Nor Prae, Callus, Plant tissue culture

usunswineenand anzaieand sniinesasnsigdoims
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