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The Studies of Fresh Weight and Nutrition Composition of Palmyra Palm

(Borassus flabellifer L.) Haustorium at the Different Incubation Period
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Nongnuch Wongsinchuan" Manoon Sirinupong”

ABSTRACT

The studies of fresh weight and nutrition composition from Palmyra palm
(Borassus flabellifer L) haustorium after cutting cotyledonary petiole at the length of 9-12
inches followed by incubation for 0 month to 4 months were performed at Faculty of
Science and Technology, Prince of Songkla University, Pattani Province , during June-
September 2013. The results showed that the fresh weight increased when the incubation
period had extended. 0 month incubation resulted in the lowest fresh weight (7.19 g) and
the highest fresh weight (22.06 g) were observed at 4 month incubation, wHereas no
significant at 1-3 month incubation. (14.50 g - 19.84 g). The nutritional value of
carbohydrate, lipid, protein, fiber, ash and moisture content evaluated on the dry poWder
of haustorium were 76.05, 0.31, 7.22, 503, 515 and 6.25%, respectively. The study of
mineral contents were found that calcium, sodium, magnesium, potassium iron and zinc
had 24.73, 171.43, 164.22, 1,833.19, 424 and 0.63 mg/100 g dry weight, respectively. In

addition, the level of potassium was high up to 83.27% when compared to other mineral.

Key-words: cotyledonary petiole, haustorium, incubation

Y ausinmaaniuacmalulad amineduaspaiuaiund swnadias Ymiailaanil 94000
" Faculty of Science and Technology, Prince of Songkla University. AmphorMueang, Pattani 94000

268 e Titmaneas 7 32 atuil 3 Ausneu - uaien 2557

\
|
\



UNARED

Anwuningnanea fldennig

@

& A X
Oﬂﬂﬁﬂdlwﬂﬂﬂﬂﬂﬂﬁu‘[ULREJ\TW’D’IJJH'Y) 9-12

W
o

7 aanly wasvnw&ndunan 0 89 4 Wau
1 aucineaaasiasinaluladuniingas
A9TRIUATUNS 2.9me1l Szvinvifau

ﬁqmﬂu - fueneu I we. 2556 WU Uanin

. g
= £ =~

s & -
AWNTU LHBBTENITUNUIUTU Iﬂﬂ“ﬂ 0

2

[
= ° ar

ou miingangn (7.19 n) uazil 4 o
damtinge (22.06 n) fd1gega puzi 1
Wou §v 3 eu Suhwidnam (1450 n. -
19.84 n.) lduansrefumeadd nsusziliu
AmAEID M [UIIMauis dsznaudie
aslulawnse losu Tusdu el i uay
ANNBU 76,05, 0.31, 7.22, 5.03, 515 Usy
6.25% MINRIAY '[ud'aum'ﬁw;ﬁuwu
waatoy loden wundidon Twunafon
wian wazdensd USuaw 24.73, 171.43,
164.22, 1833.19, 4.24 uax 0.63 uN./100
ASumdnute ewaey TaalwunaFoud

ﬂ%mmgqmnﬁo 83.27% \Walfinuiuussng

U
Anan : fUluLREY 919078 NTLNNER

A
AR LAUA (Borassusfla bellifer L))

- \. %4

n3afuaralunianaiy dulvualunials

v Uaifzemlununay Wusiuléd

Tufunste futunste warduwidsnr Tufu

= _“

fungasdute delasy wasduinudn

1Al A =4

sovduluilififes Unagn iiulalddly
anmusioude uRsifanuddydanis
Woninsastodu v ldldaaweuslom
swnsafiunaniaynifadaiunapdaniy
au sduldviedesSeu Wowmas fliinzaes
vopusn sinidusndullaane meanald
widuly v Tulivimdoan wisednau
M dulefivsn twnduidn leeend
Twunsufonge (§3w8, 2544) 1hanasnte
ponldiniie deatiu hanauwiu wis
fu TanfguAmivemisgeniniiniasin
Sov do Musiu 1.04% losu 0.19% hmna
1lasa 76.86% thananglas 166% uson
3.15% uealBay 861 Nn. WoawWnsa 52 an.
WMAN 11.01 4N, LALVDIUAY 0.8 NN./100 N.
(Morton, 1988) LiladimAasanwagnilsiu
0.8% lodu 02% daly 52% i 0.7%
aslulansn 84.9% Waawasw 567 wn./100
n. waziduuvaseaeimfiutauasinfiud
(Ali et al, 2010a) gnAasaull Y3unanh
Wavue 88.5% lusfiu 0.5% lodfu 1.0%
aslulamsn 9.5% Boly 05% 181 6%
USnnnuuARLEEN 6.0 un. WaaWass 20.0 wn.
waywdn 1.7 an/100 n. (naslazuinis,
2530) wiauAde U Tuideslilnadu
wuviiafafu (hypogeal germination) 1u
wuufiSandn veanvinamdn (remote tubular
germination) (Meerow, 1990) naluwéa d

ANNZTUIALRNNIN LAY ﬂs::nauﬁ’m'[u LR

Thai Agricultural Research Journal Vol. 32 No. 3 September - December 2014 269



fuvadu 2 g Ae dulaiege (distal
end) szfinvagmelumdn mthiigosuils
TUsdu wazniuaalauuuuuy 9701y
Toad5n sfulausisuaivg susidsai
Syt asauamsitudusau §9vin
whfduiounasnan (source) Wazunaold
(sink)(Ratheesh, 2012) BEn&dIui119179978
(haustorium)(Pinheiro, 2001) LazduUfUgA
(proximal end) 9¢195UDDNNINIBUDNINAR
Bunf1uluiane (cotyledonary sheath,
cotyledcnary axis, cotyledonary petiole)
Usezaeiuluiipeidnsareiudu Hud
agzevdiudou Fundmislddu (tuberous
seedling) walinsluadaont 1udiSy dude
sruslnaduiilasnisdiy g1 wiemnude
vafumautle Huunasaslulawsnuasiie
Tﬂgo (Mason and Henry, 1994, Barminas
et al, 2008, Ali et al, 2010b) laewuin uis
inialdinu Tlusdu 0.02% lusu 10.7%
Holy 6.10% i1 2.7% wazaislulawmsn
73% dulefen 784 un. Waawasw 129.7 un.
wARLEEN 119.5 un. WNNHULEEN 29.0 N,
wan 051 un. was§Inzd 0.5 an/100 n. (Ali
et al, 2010a) i3 ANNTTBINAR (seed
embryo) filUsfiu 125% lusu 1.9% aly
43% wazaSlulawsn 715 % dulnidvy
52 {n. WoawWpse 68 un. uARLBEN 48 wN.
wuniliBen 23 AN, uazWdn 0.5 §N./100 n.
(Arunachalam et al, 2011) fyudiiiaa

TouaszifunsniUsslumd uasinosansuin

270

fegudoan/aouly duupuazainauiy
Fovi linsugniimasegiailenauuny
g9 13U Aufugndramenialdanay ueRui
Ugnenamwsiintu Asmanilifuiladuyili
NITIWITINNIREARY AVINWHIEINAILASH
Tfin1swizanaiaiauslnafiusing
g wasanadululalunsianinslé
318U U HNInEe Ty §evianng
ANHNTLHLIAINTUNI AT N FNT ¥

81797

gunsaluasIsms

AufiunTnaassmsEEUTUAURIRB L

1. MTIWIZIUAR: FIVTINNAATE
Tauagniinaulsiau Taslufinnsdasuinly
UINUNBIAINEIRBFITAUASUNS Inenian
famil redouiiquisu-fusieu U we.
2556 Ynagnina usnidasnwagn uay
wBu 20 Yu ﬁﬁumtww‘lui'aqtm:
UsNaudIENI EMeUNENTI AR §051 1:1
ANNGILUAINWIE 2 WA sonilundaamny
NN 2 7 AU 45 Ju

2. NITATENINIAANTTUZNITLN
gvfu: Aaldanwinanulaswizivanfu
Tuideens 9-12 1 dafuluidsdimanie
fuwde 2 47 mideyguuas Tdluszni
WAIFAN IWLUNUNIINARBILLY Completely

a

Randomized Design 97U72U 3 41 5 N3I4735

of

- ] a e &
AD JTHZNITUNNAMUVONYDY Wua1 0, 1,

9 k1]

2, 3 WAy 4 Wau lH9ruruwmangen 50

M3@F3TInsnEns I 32 atufl 3 Ausneu - Sunen 2557



Waa/T/NTINAE

3. n1sAnEINIINIBAIN: 1aBNIS
Fovmiminaa {NININAVOIUAREILHENTT
Unay 10 Was/D 19 3 T srdevmbhmings

4. wW3Buf0E19fian1s AT
F1TDMITURSUTENN: NITATHHHIINIAG
W 91IMAWARTDIENTLN 5 TTHETar 40
wan dududuidn 7 vildevilgungd
50 7. WJUIan 48 BN, UM WRTIOUKIU
ALUNTITUNA 0.5 NR. wdnidetefindon
BlAwansiaemsuasuisigsisly

5. N133L1ATITNF1T0INIS: D9
AIDENILAIIIUIU 40 N. IDIUARTEIYNTT
du@nde 4) WARIILAF199IM15 UL
Useunni(proximate analysis) WanadA
Yszneuzavamadu 6 ngulna fe (1) W
viaaATINGY (moisture) (2) 1 (ash) (3) losu
e (crude fat) (4)lUsfuneny (crude
protein) (5) \ialevEny (crude fiber) (6) wily
LLa:‘l}’lma (nitrogen free extract) Tag
fms359 0 AOAC 2000 M 3 %‘Wiamq
ARPHIEY

6. M3IATIERNIBN: Fefatned
wiunU3unal 0.5 napuAazenynIsUN
@nde 4) lvdesdionialundnidudu
wazlalasuadoanled Wadasnciug
579 1w wln nouay uaaifen dans
wunflifon Twunaden wacloweon lasdn
wU93891n AOAC 2002 FLAS1EAENS

wmsgulansgasing o uazydnnulanslu

f10819681AIYND Atomic Absorption

Spectrometer (AAS) Waila 11 3 41

NRN1TNARBILRE 3150l

Wowzwdanialauasusanfuly
Aeae 9-12 12 dafluideseanlvivgs
Aafudadszanm 2 49 neheullay uad
vnwdaduian 0, 1, 2, 3 war 4 LHsu
wuiiinaus 0 Wou fSbwnine 7.19 n.
Lmnﬁmmnmqn'ﬁﬂuﬁ 1,2, 3 Uay 4 Aoy
(p<0.01) wsiiilpmmsuintiiadu dmiinem
Juifindu ﬁmﬁ’nm’aﬁmqﬁu 1 oy (145
N) LUANANIINBYLIN 2-4 (DY Farhwnin
9717 (18.86-22.60 n.) lNUANANAUNIORER
(Figure 1) §aAAdBIRUNITWIZAIALAUAT
mqnﬁﬂﬁu’atwi 1 oude 6 Wou wudn i
minaaaminan 1.86 n. fu 27.02 n.
(Ratheesh, 2012) n1sdafiululfianmial
mswan wznssaiuluiasadunsde
iWunnsaassemTanaulaaidsuly
f9fugou (Pinheiro, 2001) FousInIg
sonaiaildlunseiydulazesaninia

g1 usnaailddunaidiu
aslulawse 76.05% Ysunouladu 0.31%
Tusfiu 722% 1Bele 5.03% i1 5.15% uax
ANTU 6.25% (Table 1) Fopnadaiiv
nswzanalauaiognddous 1 Wouds 6
dou wudr Tusmeadian$lulawsniadu
91N 4.30% Hu 95.87% us LUsAUAARIIN

9.45% U 656% (Ratheesh, 2012) WAz

Thai Agricultural Research Journal Vol. 32 No. 3 September - December 2014 M



25 -

1

Fresh weightig)/seed

22.60a

20 - 18.86ab 19.84ab
15 14.50b
10
7.19¢c
- I
0

0 1

2 3 4

incuubation period{month}

Figure 1 Fresh weight of palmyra palm haustorium at the different incubation period,

bars with a common letter are not significantly different at 1% level by DMRT
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Table 1

Nutritional composition of palmyra palm haustorium at the different incubation period

Proximate composition (%)

Incubation period carbohy-

lipid protein fiber ash Water
(month) drate
content
0 69.09+0.05 0.44+0.01 7.59+0.11 8.01+0.04 7.33+0.04 7.53+0.10
1 75.892+0.07 0.42+0.04 7.01+x0.06 504+0.08 510+0.05 6.53+0.06
2 76.78£0.03 0.28+0.01 7.38+0.05 4.69+0.03 497+0.05 5.90+0.02
3 78.8710.08 0.1320.01 7.34+0.03 359+0.02 4.29+0.06 5.77+0.02
4 79.58+0.02 024+0.02 6.76£0.03 3.83+0.03 4.06x0.03 5.52+0.02
Mean 76.0510.05 0.31+0.02 7.22+0.05 5.0310.04 5.15+0.04 6.25+0.04

Table 2 Mineral composition of paimyra palm haustorium at the different incubation period

Mineral (mg/100g DW)

Incubation
Period(month) Ca Na Mg K Fe Zn

0 28163161 261.18+164 191.39+125 1,169.83t7.09 56212061 0.68+0.04
1 19824237 191.0720.64 11033150 192710£712 3.732042 057+0.04
2 29334184 150441188 201.01x8.84 27169.78t726 4.82+011 0.70x0.06
3 27141135 142062110 168724862 2,0186746.91 3.83+£012 0.6120.05
4 19148022 112374684 149641260 1882371156 3.2210.15 0.5620.01

Mean 24731148 171.4317.79 164.22+14.2 1,833.19134.7 4.2410.28 0.6310.04

(Inuwssey, 2014) usnwileanAUAIN
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nAunaNmNaUUNKY LATEBIRNLENTDE
FounfiesdnmdaluiniluTFunuuanelé

3ol uavsaNAazls WIRIAlAUARINISD

AUl werzanatusinamassudng
M usmstamEaseniiuty vlrdlsauas
waaadlUa1BaIma daNalinanAnlae
sruanaefoudasfiiminiindudetnuy

X a
AUNAN

Thai Agricultural Research Journal Vol. 32 No. 3 September - December 2014 273



sFUNanIMARDY
21IMaflFI NIz INER ATUN
waavanluna 1 ey ssfhivinerudis
#u uarsnuzifisntu auAravEIaINIUAL
wsmagenn lasawiz anslulawsa Tusiu

uaslnunaday

1ONN15819849
naIlnpuInTs nINauly. 2530. MINLFAY
puA19 s IneTududiiuld 100
niy nyamwe: lseRaudaednis
FILATIEIMIUSHUAN 48 v,

Hnawssas lang3ml. 2557, 10 Sudvamnsi
flwunaiBange fudsclemifdse
gumw(eaula). §uduain : hitpy/
www.pharmacy.mahidol.ac.th/thai/
knowledgeinfo. [15 WOBN1AN 2557]

gana Junfiiov. 2544, malaun. uaw.
n&ns 74(1):30-52.

Ali, A., AlhadjiD., C.Tchiegang C. and C.Sa
dou. 2010a. Physico-chemical
properties of palmyra palm
(Borassusa ethiopum Mart.)
fruitsfrom Northern Cameroon
African Journal of Food Science.
Vol.4 (3):115-119.

Ali, A, B. Fadimatou,.,C. Tchiegang.,C.
Saidou. And M. B. Adji.. 2010b.

Physico-chemical and functional

properties of btchi or hypocotyle

274

axes of Borassusa ethiopum Mart.
African Journal of Food Science.
10(4):635-641.

AOAC. 2002. Official methods of analysis
of the Association of Analytical
Chemists. 17" edition current
through 1% revision.Gaithersburg,
MD, USA, Association of Analytical
Communities.

AOAC. 2000. Standard Official Methods of
Analysis of the Association
ofAnalytical Chemists. 14" edition,
S.W Williams (Ed), Washington, DC.

Arunachalam, K., S. Saravanan, and T.
Parimelazhagan, 2011. Nutritional
analysis and antioxidant activity of
palmyrah (Borassusfla bellifer L.)
seed embryo for potential use as
foodsource. Food Science and
Biotechnology. 1(20):143-149.

Barminas, J.T., Al.Onen, E.T. Williams.M.Z.
Zaruwa., S.A. Mamur.,D. Haggai,
2008. Studies on functional
properties of borassus starch from
fresh germiatingnuts of giginya
(Borassusa ethiopum) palm. Food
Hydrocolloids 22(2): 298-304

DeMason D,1988. Seedlings Development
in Washingtonia filifera. Bot. Gaz

149 (1):45-46.

M3EFiTnsinens 99 32 aufl 3 fuwneu - Suneu 2557



Mason, D. and C. Henry. 1994. Chemical
composition of palmyrah (Borassus
flabellifer) seed shoots-odiyal.
International journal of food
sciences and nutrition. 4(45):287-
290.

Meerow, A. W. 1990. Palm seed
germination. IFAS Cooperative
Extension Bulletin. 274:1-10.

Morton, J.F. 1988 Notes on Distribution,
Propagation, and Products of
Borassus Palms (Arecaceae).

Economic Botany 42(3): 420-441

Pinheiro, C.U.B., 2001. Germination
Strategies of Palm: the Case of
Schippiaconcolor Burret in Belize
Brittonia. 53(4):519-527 ,

Ratheesh Chandra P, 2012. Physiology
and Biochemistry of Seed
Development and Germination in
Borassus flabellifer L. Plant
Physiolbgy and Biochemistry
Division Department of Botany

University of Calicut. Thesis 174p.

Thai Agricultural Research Journal Vol. 32 No. 3 September - December 2014 275



