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Effect of Plant Nutrient Management System with Natural Materials on Baby Corn Production
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Abstract

The objective of this experiment was to obtain the
suitable plant nutrient management on the production of baby
cormn during 1 year, by using natural materials such as cattle
manure and green manure. The experiment was conducted
in sandy loam soil with medium nutrient level at the
experimental field of Soil Science Department, Kasetsart
University, Kamphaeng Saen Campus. Based on soil
properties and plant requirement the application of
N-fertilizer was 30 kgN/rai, this rate was identified as 1N.
Plant nutrient management system was applied to the 3
successive crops of baby corn. The experimental design was
CRD with 7 treatments and 4 replications. Treatment 1 and
2 were control (without fertilizer) and with 1N chemical
fertilizer, treatment 3 and 4 were 1N and 2N equivalent by
basal cattle manure, respectively, treatment 5, 6 and 7 were
planting jack bean as green manure during the first crop
followed by two successive crops of com, of which treatments
6 and 7 were incorporated with 1IN and 2N basal cattle

manure, respectively. The result showed that different sources

of nitrogen in the same growing season gave statistically
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significant difference in crop production (husked ear weight
and dehusked ear weight). The chemical fertilizer (1N),
succeeded to give more corn yield than the treatments of
natural materials. The treatments of green manure plus cattle
manure gave higher yield than the sole green manure
treatment. The 1N cattle manure treatments gave higher yield
than the 2N cattle manure treatments. For the determination
of plant nutrient management system based on the total of 3
successive corn yields, the results indicated that the totality of
cormn yield of the treatments 2-4 were higher than control.
The treatment 6 (green manure plus 1N cattle manure) which
planted only two crops of corn gave similar husked ear weight
compared to control, but gave dehusked ear weight (total/
year) higher than control. Beside this, treatment 6 have

harvesting cost only twice while control have 3 times.

Key Words:plant nutrient management, natural materials,
cattle manure, green manure, baby corn
production

E-mail: agrark@ku.ac.th, rattiyal 520@hotmail.com
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Table 1 Some chemical and physical properties of the soil before planting.

Soil properties Values measured Estimation”
pH (1 : 1 soil : water) 7.31 Slightly base
ECe (dS/m) ¥ 0.37 Non-saline
OM (%) ¥ 0.83 low
available P (mg/kg) * 75.86 low
exchangeable K (mg/kg) ¥ 79.67 high
CEC (cmol/kg) ¥ 5.90 moderate
BS (%) ¥ 182.87 high
Texture * Sandy loam -

71:1 water/soil measurement by pH meter; * saturated extraction; > Walkley and Black method;

* Bray II extraction; * extract with 1N CH_COONH, pH 7.0, % Pipette method

" Land Development Department, 1980

Table 2 Chemical properties and nutrient contents of cattle manure.

Parameters Values measured Limitation”
pH (1:5) " 7.45 - 7.90
C/N ratio 18:1 - 21:1 < 20/1
EC (1:5) ¥ 3.05 - 3.94 < 10.0
OM (%) ¥ 37.47 - 39.82 > 20.0
total N (%) ¥/ 1.04 - 1.75 > 1.0
total P (%) % 0.64 - 0.87 > 0.5
total K (%) % 1.09 - 1.31 > 0.5

/15 water/manure measurement by pH meter; > 1:5 water/manure measurement by EC meter; > Walkley and Black method;

* Kjeldahl methods; ®> measurement by Spectrophotometer;

" Agriculture department, 2009

6/

measurement by Atomic absorption spectrophotometer
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Table 3 Plant height as affected by treatments.

Plant height (cm) at harvesting date

Treatments
1% crop 2" crop 3™ crop

1. Control 182.4 be" 144.7 ¢ 155.5 d"
2. F1 191.7 a 174.9b 185.7 a
3. CM1 188.8 b 171.8 b 172.7b
4. CM2 180.3 ¢ 171.9b 164.3 ¢
5. GM - 171.4 b 157.0d
6. GM+CM1 - 190.8 a 177.0 b
7. GM+CM2 - 176.8 a 177.8 b

F- test ok *x sk

CV (%) 17.1 17.8 8.7

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01
F = chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai

Table 4 Plant fresh weight as affected by treatments.

Plant fresh weight (kg/rai)

Treatments
1% crop 2" crop 3" crop
1. Control 3,380 2,596 1,9631/c
2. F1 3,968 2,581 2,751 ab
3. CM1 4,027 2,530 2,704 ab
4. CM2 3,267 2,566 2,297 cb
5. GM - 2,756 1,970 ¢
6. GM+CM1 - 2,780 2,944 a
7. GM+CM2 - 2,035 2,740 ab
F- test ns ns o
CV (%) 27.9 24.3 15.2

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01
F

chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai

inslfiedizaniesadaben ﬁmmgwmﬁn‘lwmiuéu% ANNUANA NN NERR ag i TEi Ay Bz Tumanaaes
anas wazliannndsumuax suthminaazasduimlne  detmingevasduinlne TagdSuilawndl 1N, disuile
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Table 5 Husked ear weight as affected by treatments.

%auﬁuﬂﬂgaiﬂ 1N Ltazslusjuﬁ 3 dfuilaedl IN daaei
hwindngauinninga s Ae Mjuleizaasiuiu
ﬂﬂgaiﬂ 1IN & nsuraINanhvinlnaan wuNn 1unz§u

q

v
o W o

dsuilgnimlue 3 ju dsudeyala 1IN Tihwinilndau
I 77% e iulleadl daunajuﬁw%’uﬁﬂgﬂﬁn‘[wm 2 U

+

dFuleigaasaniuiayala 1N Thwiinilnsausiu 65%
e iuilead
HAYBIAITUNITNAGBIF Y M NSINYBE nE By
fuanuasluudasng wenamasgiuuazlildanasgu
fauanaly Table 7 wud fanuuansagniisadais
ANGAL Iﬂm‘h%'umuqﬂﬁ'ﬁmﬂfﬂﬁndaumjmmmﬁﬂ

+

mnﬁqﬂ dsullawndl 1IN wazdsulloyala 1IN Tebhmin
ﬂﬂdaumjmmmmqmﬂﬁqﬂ waziFuilaiadl 1N Tiwin
i]ﬂa'auﬂq'mlmGﬂ,‘wqju,azwumlﬂﬁ'mmgmmnﬁqm

G‘h%'uﬂ8ﬁ°zfamLﬁmaaimﬁmiﬁ'mamﬁm‘i'miwmiu
ﬁw%’uﬁidﬂaga‘[ﬂ IN Nespenaden anadluinsnzdsanm
ﬁwgmms'ﬁﬁulé’%’ulugﬂﬁuw%’ﬂmsmﬂﬁgﬁ 2 HUAAINNU
namia N, PO, was K,0 zasiwhdaumslonau whiu
21, 10 wde 23 An./13 MuEOU slumuzﬁwmﬂaga‘[ﬂ IN
WnNu 30, 15 uaz 23 an./ 13 &humjw‘h%’uﬁﬁmﬂﬁﬂaga‘[ﬂ
IN 1ﬁ'mawﬁmgmﬁwmjmﬁ%’uﬁﬁmﬂﬁ'ﬂ‘ﬂy‘aiﬂ 2N ﬁﬂgﬂ
Tugwdennu Lf'jmmﬂmﬂa'ﬂﬂﬁuw%fﬁﬁdaﬂamﬂla\iaugSni
Tud3inage emaziemsienuizgs awmimsasaydaule
UazNanNananad (Delgado et al., 2010)

Husked ear weight (kg/rai)

Treatments
1% crop 2" crop 3" crop Total

1. Control 1,249.0c 597.3d 801.0d 2,647.4d
2. F1 1,877.3a 1,693.8a 1,759.9a 5,331.0a
3. CM1 1,561.1b 1,033.3¢c 1,195.2 be 3,789.6 b
4. CM2 1,304.8c¢c 813.9d 981.3 cd 3,100.0c
5. GM - 882.1 cd 921.0cd 1,803.1¢
6. GM+CM1 - 1,487.9b 1,372.8b 2,860.7 cd
7. GM+CM2 - 958.1 cd 1,309.3b 2,267.4 de

F-test ok ok ok ok

CV (%) 17.2 9.6 17.5 7.9

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01

F = chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai
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Table 6 Dehusked ear weight (sum of all standard sizes) as affected by treatments.

Dehusked ear weight (kg/rai)

Treatments
1% crop 2" crop 3" crop Total
1. Control 100.5 ¢ 72.5¢ 107.5d 280.5d
2. F1 149.5 a 180.0 a 224.2 a 553.7 a
3. CM1 132.3 b 120.5 ¢ 173.9 bc 426.7 b
4. CM2 105.8 ¢ 90.3d 147.9 c 344.0 c
5. GM - 88.8d 108.8 d 197.5 ¢
6. GM+CM1 - 162.8 b 197.9 ab 360.7 c
7. GM+CM2 - 102.4 d 182.9b 285.3d
F-test ok ok ok ok
CV (%) 3.5 8.2 13.1 16.9

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01
F = chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai

Table 7 Dehusked ear weight (sum of all standard sizes) as affected by treatments.

Dehusked ear weight (kg/rai)

Treatments
1% crop 2" crop 3" crop Total
1. Control 100.5 ¢ 72.5¢ 107.5d 280.5d
2. F1 149.5 a 180.0 a 224.2 a 553.7 a
3. CM1 132.3 b 120.5 ¢ 173.9 bc 426.7 b
4. CM2 105.8 ¢ 90.3d 147.9 c 344.0 c
5. GM - 88.8d 108.8 d 197.5¢
6. GM+CM1 - 162.8 b 197.9 ab 360.7 c
7. GM+CM2 - 102.4 d 182.9b 285.3d
F-test ok ok Hox ok
CV (%) 3.5 8.2 13.1 16.9

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01
F = chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai

5. aatamataiizasdunaaiiuien dunseing Woanasaidudsslend wasusmnalnunaFey

wamﬁLﬂswzﬁwwa?\awmauﬂ’aﬁﬂuuﬂaqLﬁa’é’uqﬂ fiuanwasule gam'w‘h%’u?j'us] Fedannaneiu Bary et al.
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Woawasafidluusleny uwaslwunaBeniiuonldould  dundsiogluduiadu wesiimsazansgweanaiauas

fianuuananiy Tagdiunmsladeyala eN Tiusunm Twunagenludugauais
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Table 8 Some chemical soil properties after harvest.

Treatments OM (%) Avail. P (mg/kg) Exch. K (mg/kg)

1. Control 1.0 d” 86.9 ¢V 88.4 d"
2. F1 1.0 cd 96.8 be 100.9 cd
3. CM1 1.2 be 121.0 abc 128.1 ¢
4. CM2 1.5a 171.9 a 217.2 a
5. GM 1.1cd 95.9 be 81.3d
6. GM+CM1 1.2 be 152.1 abc 129.6 ¢
7. GM+CM2 1.3 b 157.1 ab 175.8 b

F_ test * %k * * %k

CV (%) 6.5 33.0 19.3

! Mean values on the same column with the same letters do not differ significantly (p>0.01).

*k

highly significant at p < 0.01
F

chemical fertilizer; CM = cattle manure; GM = green manure

The number “1” that follows the letter = 30 kgN/rai and “2” = 60 kgN/rai
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Figure 1 Seed vigor produced the uniformity of seedling and stand establishment.
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Figure 4 Harvested cucumber fruit characteristic showed the outer appearance fruit coat.
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Figure 6 Suitable cleaning condition of processing equipment are required in order to ensure the genetic purity and

non mixing seed variety.

NaMSAIFAULAZA AL MSUSERY WianmsiAuTunn
WpEuguLarMUday Tunsainizasaaseu

fiimsilssdivqamumaaiug

O anwueMsLantaanluwlas (Field performance)

O WAMSATINFDUANNTLDIAYDIULUNNANLNEA -
Wug endmshindulu niawuguu wianmstuiigsand
rouging)

O ATNENLENDYPIRY (Uniformity)

o sufsulfialuduasumaiuies (Harvesting
procedure)

o suflsuufialutiunaumsasiadau (Inspection
procedure)

o) mmu%qw%wmsmw (Physical purity)

@

O AMMNUALA NS NHULNINEGS IZYDUNDAWUT

(Physiology determination) (% mm%‘yu ANWBDN AN
wihauss eanudangamm ludy

o mmu%qw%wﬁ'qussu (Genetic purity)

O MINATDUFUMNINGAWUT (Planting health test)

unaumsilj Uauagssuuana1stnan1saIaN
AN
HayamWiltignda

oD E2Qe

S S IENEPEIEE
v ¢ @ ° v g
- Wug anwasUszhnug
- anwamaasaydule MgnuReviadweu
- msdamsmmnzUszay
- uiinduniimsuandiuzenanug

- unhduiledniadindeu
walula@inisude szylunsazdeavassaisu



MINHHI

15

ﬂg’jﬂmuuﬁiazﬁgumau (Procedure)

_ 53msdenfiuil Mvueszezvieaesulag
w"saﬁmumzﬂznmﬂgﬂiﬁ'mﬁ'auﬁ’u

_ 5Bms/AunsumsuEe

~ Famshitlasenh 519213 MIIAMIANFNY

- Emyhenuazaawlas manadauiugly
msAaduia

- FBmafuie dadenqauan wazmsioms

4

waafuien tlavandssmasuiug

- Amsdnau LLazmi'«gaqmwuzLﬁ'amsdmau

n1sesIadaunazaalsziivauas szyiy

imaxlﬁs;lfymmszl,ﬁﬂuﬂﬁﬂ'aslmwiazﬁgumau (Procedure)
WIDNAUMINVUATIENMIATIA (Checklist) LLazﬁmuﬂﬁﬁ%
Mvihiiasiageu Lﬁamiﬁuﬁuﬂmmw NedLDEA DI
Usznauaae

- mamuaNmslFdadeadiedivsz@nsam
Tgenadpuazmanzay neluwlaswda wazlseSuanm
i)NﬁQ‘IﬁuﬁﬁﬂLLazLﬁU%ﬂHﬂLNgﬂﬁuﬁ:

~ szuumsasasauluudazdunaunswia
mIanagaugaumwiusses g

- MSATINFDUNUTATIN ANVULN MBI
mazed Wueu

- MI95UIHUTZTUUNG S

e laluundshedanesznanloadawulieadd

mMamszuumsdsziuqumundanugiy s mMsih
mﬁmmﬁ'uazmﬂﬁﬂmiwﬁmm%mﬁuﬁ:ﬁmmzauﬁ’mzuu
maudaficansannadauiasiusunaumwluudaziunay
Msudn eudauvisamudaule lesmsivuadusadeu
ﬂﬁﬁ'ﬁ‘umLwiazi?umaumiwﬁmuamﬁ'mﬁmzuumsm‘uqu
MINANUDZATINTDUEUEY m‘uc{jﬁ’uszum,aﬂms“?ii“nﬁmﬁ'aq
mamsnamwmeluaedng wlanfumstia@nen wans
qﬂmﬂsﬁﬂﬁﬁﬁmuLtdazdauiﬁ'aﬁu1saL%'aﬂmﬁqﬁ'u iams
ahwenusiulaliuinuasns LLﬁzQ’lﬁ'LNﬁﬂﬁuﬁ:ﬁwﬁﬁ ims
wEANHANIATINFBUSUTBIAAMWNANNTTY wiadl

1

nansudauaziiudiumsusziuqumwesundawugvg

LaNd15a19a9

WA a359aNa. 2553, aluladissuudssiuamnn
MINBINE AWUT NBuazaenswug tonansusznau
msilnausumelalasemsissuazmanaainalulad
izuuﬂszzﬁ'uﬂmmwmiwﬁmdwwmﬂﬁuﬁ:ﬁmﬁa
5e95UMIHAMINATTINENNS Uil 17 Famaw 2553
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wid lasan Inns1WiHan1521a5129n5a Lunw L e

unalasulnns (gas chromatography; GC) Wunaiia
AlFusnmsuandrsmsszmalinmeiule Tesfiufaios
Wuamn lavassnsareeasnunlUlunadni ﬁmiﬁ;é’:}ﬂms
AimhfuenaswanrIaasiIegaEenin “aseauanvio
aaadi (stationary phase)” ms&hathqﬁimﬂlé'dmazgﬂgﬂifu
Taiae ﬁﬂd\mhuaaﬂmﬂﬂaﬁuiﬂ,ﬁ’ﬁ’m’j’lﬂ’liﬁimﬂﬂ%lLLaSQﬂ
qatulad Lﬁ"amiéhashqﬁy'mhuaanmnmaé’uﬁ%gnmaﬁﬂﬁw
%a0II0FyaNa (detector) uazavdyanunInTINTaluds
wibguaaina wailldazuansluziseannilGeni Tasin-
Tnunsu (chromatogram) 39vhlwanansadenzvlenniiouas
USanaasansenthadiseine L uies Tﬂﬂﬁmimﬂ'ay‘aﬂm
SLaL AN ANSHIENUA B aAE BUKUADE N (retention
time, tg) waziiui (peak area) ¥39ANNGYBINA (peak height)
WlFsuiaunuNeaee 581935911 (standard)

[4 Ao w A
availsznaundinauasasad GC
1. dawssuianldussyuianiudmviaGand “ola
{@aBUN (carrier gas)” 1N lazasasaedrerun iy
v g o Aa DA A oo s .
paant ufanflewld loun lulasiau §den wazensnau carrier

v =) L v d'
gas mammimuquamwmﬂﬂa (flow rate) TAaNuazINTEN

MUNGDINT
filter/trap
—
—
|
S
septum
pressure regulator L
A Y 4
flow regulator
Ga P ED
o M )
=
el B
= - flow splitter
z 80
g’ £
HIENE
carrier supply

axiin wsNuea! wazaenides anana’

U (=4 Qs 49, k2
AuanUAzaIufafmIwilsznauds
o wa o d g ) a aaa
1.1 easdquanddieaineiasnumsiiadjizen
NUSSMBEN K386 WNaLaN8 KIDa1TAILN

<) o d' = T Y v =
1.2 Wuudaninmsunsnsznelavasuaziiznaluena

&

1.3 snsamlaheuasiianuudgnigs

1.4 e bauwa

o

1.5 uufanunsandmivgaasaiaduyans

o o

W o § ' o o a £ £
(41 EW]'J‘W']ﬁ 2NNV BN ﬂﬂ')i'ﬂ’lﬂlﬁl‘l_ﬁi‘!ﬂﬁll']ﬂﬂu

Toglvithuvianussaansgazu wialuanan@v (molecular sieve)
wazdalamsalohiuluenmdwianglalad lasiaseas
= '3 Id = wva A=
Folagazlugnuuasiiquantdlumsgazud sunagwiuzes
Tuanandu Nldruediiann40-60, 60-80 was 80-100 mesh)

2. daumuﬁuﬁmwmﬂﬂaﬂamf”faéhww (flow regulator)
whammnienly wu lalasau lulaswy wasdiden Wuauy

! o o ' v v g . & ! =

3. drwuntaumataineaanil (Injector port) A dIUN
mmhfsussaegniiungesas wazilvissmenaadule
Aaunasngaaa

4. @pdauy (column) Wudundagnge daduiila

1
=

d’ e s d'd U a o o 4
NLAIBN GC ﬂaauumifgmimuqmauumhmi@wu MAEUIMN

Iuﬂ'ﬁLLElﬂH']iéhi]ihﬁ‘ﬂ%ﬂﬁ'ﬁmﬁﬂ ﬁ):agjmzflu@’:muqu Qmﬂgﬁ

chromatogram

. flow meter

data system (7T}

temperatnire

: controller{6)

column (4)

MU 1 udesasdusznauidngaaunsawidlasaninnsw

U mhgdienziidengnuadl theujufimsiteuszSaudaniianeass amiuideuazWamn MUmLE aAnnasnsasmans nge

MUWILEY B, MUMILEY 3. uasUgN 73140
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(oven) é’ﬂwmzﬁ"alﬂwamaé’uﬁﬂi:nané’)ﬂdmﬁwﬁﬁy 2 §u v
mﬁuwssaﬁtﬂuwaaw‘%mﬂuﬁ 8 (tubing) Uiif\!ﬂ’ﬁ‘ﬁ' HEGIGHTS
Tumsgaguegmely stationary phase shansautsnaaniiily
2 Usziam fn

4.1 packed column AadMTRidnuazdunanaut
v3alavz (stainless steel) tduEIgUENaNUIZINY 1.5-3.5
fiaawas aefluenaw daudadlumni 2 U39381959 A%
w‘%amié’mﬂﬂﬁﬁé’ﬂwmxlﬂuﬂmmmﬁumﬁauagjuuﬁwmuﬁq
(solid support) Fefanwazdufian anadushgudnan
Uszans 0.15-0.25 Taduns danuenzasnaaniussan
1-5 A3

4.2 wall coat open tubular capillary column VED)
capillary column (MW 3) Aa Aaduididanuaeluraut Tans
yIalwduasuiia ﬁﬁl,ﬁ'mh@uﬁﬂm\uﬁﬂnin NaAWNT UTTY
aseuentadauuilanune g aguunils  meluzesria capil-
lary column ‘ﬁﬁﬂ?’mtﬂ’;ﬁﬁ 100 WAS §INSOUENLAZIATIEN
fseethaniivsinanisadnisewihiiy §aiu capillary column

e useansamlunmsuengeninilatiisunu packed column

mwﬁ 3 capillary column

AN 2 packed column

5. ¥0aTIVInduaNM (detector) Wiguiaiiauanaes
winudalasnTnanvl yinwhilanaiamsudasaiinfignuan
aanINARaNY FaaTladyanaivassiia analednya
adaniiamanleasluiu (Flame Ionization Detector; FID)
1%'331w%’umi'“.)mm:ﬁmiﬂiznauﬁuw%ﬁvgné’aﬁmminLﬁﬂmi

usnUszy ninlesalud (onizaton) lalwwailw (awi 4)

igniter coil - charged wire

+ ions in flame

+ charged jet

air

N, carrier gas

Mwii 4 nalngaasiviaziiamalaas bty

warlwnfeannmsunlvivasufalalasay duudd

28nBAY NSMAFIANTUATITIYALUAY W3a1IEN (charged

jet) 289%ANTININYEA FID (HaaN5608N9NUATWIN KU
£ ¢S Y 1w I~ nl'nl a =
aanneaandiingiinyesminiiigauvgfigeds 2,100
avenalded aztianslesslueduldaymenivszquan
.. . o A ' P ~ . .
(positive ions) W3afisanasuatiieulaaay (carbonium ions)
ag PRy N da v

wazdlanasau aymaniuszauanazilundianinsavasiiiu
(collector electrode) lumwa}mﬁmﬂugﬂwumu (ring shaped
electrode) Nagsautlmlul ilviAaanushedndszniaalu
Audaninsaguiu wazineanaluglveanszualuih (electric
current) Uszanas 10-14 wasudsd Tasnszualnihaenardl
adludadrunvivvezaauntneadumealuadln waziion
yenadayanns (amplifier) nszudlwihiiaasludidulszanana
LLazﬁuﬁﬂﬁaga (recorder %38 data system) @@ LU

(1189INEITUA LA INNITUNI NTEILAINUUIABA WY
wastufineaninluglzasnnlesgansiaialuanvusuas
Fayaluunuuawiuunuzasnm wnuauiuunuaas inensity
AN lodeilanwasiluie (peak) San Taswnlnunsy Wud
1@ A (peak area) wlsHulaeasenuUSINMasHuenlannaaanl
a4 v a P L. . ' PRLYY
taduvamia ey i nl (quantitative analysis) il
Huasudszazal e sgmihd luaeaiaurkIuINiwYenTIRI0
(retention time, tp) tUuguENTRRWIzIBIN LGB FININIE
witeq dadlumanlumsienzdiBeaanw (qualitative analysis)

6. SMUANIUNYH (temperature controller) Tudni
Tdanuanaamgiinsgrwasmsiloumsdied aaant wasze
ATV TN

O

7. didszaanauasiuiindayadie (recorder %38

o

data system) ldgmSuduiindyanailanngaeraiadyans

dyapanlisanmniludayadmiumsusziliumalanigunin
a ’~N N Y 1 a a ¢ . - o

wazUSanadeney laun Buitnsians (integrater) @3B UTN

Tasunlnunsy wisldaunsainaninasitngis

% v A
VIANHUNY
T ) a v 23 o o d oy o v
Uy P KaaN TN UNane leaniiy Usenauee
™ o4 a o o o ' Y o Py Y
Wwe-ualsiu Janfiud waznselaNy wu WhNuhdy Ny
YW WNUNENEN NN PINUDUVEDY LazinNUDIRN
s = ) :l CY <~ 2’ L4 <~
Tutlagtusiisminhaduisnldlumsugeemms iduiigananse
i lWlHlselemidu g lowanwilannmsuslon wu F waz
NuKENE 13asdaN esnwnlse oy mdnwen wuleduaned

wiawey wiuwaadn iNuvaadu Wudu

n3a lusiu (Fatty acid)

nsalasu (fatty acid) (Hunihedasyaslusiu Fuilu
miﬂizﬂauﬁuw“ﬁ't‘fﬁﬁm‘sﬁmé’fmmmqm‘i’uau (Carbon; C)
warlalasiay (Hydrogen; H) ﬁﬂmﬂﬁmwﬁuﬂuwyjmﬁa
(methyl group; -CHj) 5ﬂé’1uwfimﬂumgm§uaﬂ%ﬁ (carboxyl
group; ~-COOH) (mwﬁl 5)
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methyl group

long hydrocarbon chain

HHHHHHHHHHHHH o !

Ly

H-C+C—C—C-CC-C-CCCCCCCCCCrC

||||||||-\§

HHH HHHHHHHHHHHHHH H

carboxyl group

i 5 uasgaslassaamivuansaluaiy

ﬂﬁﬂ‘l‘i];l’ua'nlfl‘iﬂllﬂﬂﬂﬂﬂﬂ'\ﬂi'lu?uﬂ'l;‘ﬂﬂuﬁlu
Tatana laid 3 ngu o

1. nsaluuriiodu viadnnumsusuia (short chain
fatty acid) A® ﬂiﬂlﬂﬁuﬁﬁﬁwuauﬂﬁuaﬂuhLaqa4—10 prAaAN
Wy nsadiNsn (butyric acid) nsAAIWSAA (caprylic acid)
UazNIAAIWIN (capric acid)

2. nsalNuniinananas (medium chain fatty acid)
fiumsuaululuena 12-14 azaan Wy n3eaa3n (lauric
acid) waznsaluSadn (myristic acid)

3. nsalumiuziiaaeen (long chain fatty acid) fdhuu
msvaululuenamnnninle azaaxduly ﬂiﬂlﬂﬁuﬂduﬁlﬂﬁﬂéu
waLsEN® 1Y nsealuadn (linoleic acid) waznsAdlutaiin
(linolenic acid)

JanapMMIILazgALTianTasnsaluuaziuagiuiiny
MTUBUDEABNUALIIUIUN UGG ﬂd1aﬁaﬂiﬂ1ﬂﬁu§'uﬁaﬁqﬂﬁaﬂ
Qm’jmiﬂlﬂﬁuh\iéué’aﬁﬁ‘[maqﬂn&ﬁmﬁu nsa lsuaIndy
mmiéﬁﬁ'ﬁgwmﬂéﬁmﬁaﬁ"ﬂﬁl wazaTezmelusame Fellaeiu
mstialsminla avnsiwuhiinselusulidudasanasnn laud
vhauity iy thiudmdes hiun dnluden v dhiudulan

wazihNuUMNUa Mz 9

(s . [y | [f a
ﬂﬁﬂvlﬂﬂullﬂ\iﬂ'luiﬂi\ia‘i’l@“'lﬂ‘ﬁ?lﬂﬂﬂﬂﬂn]u 2 A
1. ns5alasiudu@ (saturated fatty acid; SFA) (Ju
v Ao @ ' P I o a o .
nsalaiunfinuszssninmsuswiunuszidsamnwuse (single
bond) AFuauBzaaNazAanulumeld Nuruvesasuay
unazmIvaznaNzaalalasuin lifluauing wu nsathaniidn
(palmitic acid, C16 :0)
¢ aa < v a o & v ¢
nsathandian Wunsaledudumnwuinnoneluded
- ' & & o ' % P 2 v
waziiy iy Lilavy o we ldues wewsm wasthan Wudu
' v o a & a o & o v g
minsmelasunsalasiurtiodaniuindy azilvidulse
anueuladiogs lsnala wasanasnaden
2. n5alasulidNe (unsaturated fatty acid; UFA)
Wunsaladundwusszninesuauiluiussg (double bond)
28 NBY 1 @ FAUNUNUSZLAEINADAE DLADNYBIAITUBY
vndumisdunulalastauliduias dmliiedivaug wu

n39latadn (oleic acid, C18: 1 ; n9)

{ P

nsalatadn Wunsalanunsmedaunnzvzuwes

wndulssmuamsiiinselusiurietivh e liszandulusy
Wunsaloduiivhouswsunsaleivaluedn waznsadluaiin
nm’lwﬁu"nﬁm'laiﬁluﬁaLtﬂaaamﬂuﬂzjuﬂaﬂ 7 MNIUIUTAY
Wuazgle il

2.1 nsaluiulidndrBauden (monounsaturated fatty
acid; MUFA) Lﬂuﬂiﬂlﬂﬁulnjéuﬁaﬁﬁﬁuﬁzﬁiﬂmaqmﬁm
1 @ oty Asalawadn (oleic acid; C18 : 1; n9 3@
omega-9 fatty acid) wusnaluiafuiiy wu shiusznan Fail
ninlatadng

2.2 nsalusulidudidedau (polyunsaturated fatty
acid; PUFA) LﬂuﬂiﬂlﬂﬁulﬂSué’)ﬁﬁﬁ’uﬁt@:wlﬂﬂ’j'ﬂ q dwlwg
fhuumsvaussaanluluene 18-22 araan uaziinussg
2-6 @ wusnnluhifuiisuaslnhiula dethaeanseluiy
wilalidndagdou laud

v da o

n. nsaluiurdialidnainiinuszd 2 @ wu

-

A998 1uadn (linoleic acid, C18 : 2; n6 %38 omega-6 fatty
. o s o o R s
acid) fifaumsuaululuianas 18 axnaw lWuszaagnasuay
AN 9 uaz 12
nsadluadn wumn sy wu Wi
2Md9 NNUN NUIFN HhNuI e Wdudathe

WAzt UNEAMUALTY

v da o

2. nsalanuzilalaiduaininuseg 3 ¢ wu
A9@alutaiin (linolenic acid, C18: 3; n3 %38 omega-3 fatty
. P Py o W 1A 2
acid) fifaumsuaululuiana 18 axnaw lWuszdagnasuay
FunU 9, 12 uaz 15
N598 1U@in WUl IR URNY 1 NN
o 2w oo oA o 1w M v &
nsalaiulidue dmsSentamumuniavussgladu
2 WUU A HUMUNUILeIMISUaURzAaNINUM A UNY
MSUBNTA waLMSHUMLKUIIBIASUBNINUM RIS
mﬂﬂ'w‘hl,l,mhﬁ'uﬁz@:5ul,l,snmnm§uaué'1umﬁa Az5an
g ' S a2 o R '
Wungu Tawum (omega) n3aludiuziialidnd ngunifinusze
guLINagsTnINMIUBUMUMIG3 uazi 4 Gandntunsaludiu
#lialawwm-3 (omega-3 fatty acid) MINAUNUINUGTEFDULSN
agliiw'jwmi‘uaw‘mmﬂﬁ 6 waz 7 Fundunsalyiunie
Totum-6 (omega-6 fatty acid) wazdvsunsa lasiuniialidum
NiWuszNea1 du wlWussg ot TenINaTUBUMUNLA9 oy

# 10 Fudunsalasiuniialaiun-9 (omega-9 fatty acid)
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& ' ' ¥ a & a a a o
Wamee g deanilazdlumssiunuramsitanziuazUseaumsaimsfnmiunaumsiwnsvniiauazusinansalasiu
o N Y & ' o i a v P v o = '
Tudaginintuiy Aeuanse3enagn UHINMTATLRMeNTas GC WiBnUsznIana NNTATINIAVBILATEN GC Fu
CHROMPACK; CP 9001

a w " g o i a ¢ (%4 a
AInMsLAsaumIag 1A RN IHaAs1Einsa lusiiu Tasd5uas A.O.A.C. (1995)
Tasmadniiumsifutunaumuusugimsufidnuduindy dil

o

#90eNNNUNT 40 mg 1 (@ 0.5 M NaOH #1aza18 1y methanol 5 ml naNlWznAUAE vortex mixer
luvaaanaasswuna 50 ml waz ISTD* @MNLANAYU 2000 ppm 1 ml

wan NN UMILLATEY vortex

a

A% 14 % boron trifluoride 9 reflux 14 water bath ‘ﬁ’qm‘lﬂﬂ&l

mixer Uszana 1 1# aranely methanol 5 ml 90 °C WU 5 W

reflux 14 water bath 9 WNaE15eLaIe NaCl N6 10 ml wanlvilznMuaeLa3ae vortex
Ao 90 °C W 15 Wil Waz n-heptane 4 ml mixer WU 5 1M

AodA3e9 GC ANFITALANE n-heptane HAMIUENBUTENIN
fuuu 1d vial 1 ml n-heptane : water

ISTD* (internal standard; heptadecanoic acid: C_H COOH; Sigma)
P g
17 33
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a 4
AaN13ILAIITH
Time: 5091 Minutes
5td. 001, Chan A
ImhSd. 001, Chan &
13 N ﬂ’]ilﬂ(ﬂii’]u
. . — @5 e
17
25 14 ks
oo o
9 11
15 15
10 12
1 15 16 18 19 10
| N
) [

10 15 E E3 30
Rinutes

i 6 Wsauisulasaninunsueeeasinasgunselusiu (standard fatty acid methyl ester; AUA9) WHNSA lUaUYDIENIAIBLN

hauNiou 54 (F1HE&u)

919N 1 LN TINATEIUNA lUaiu 19 %iia e C8-C22 (Standard of Faty Acid Methyl Ester (FAME) 19 component; C8-C22)

No. Fatty Acid Methyl Ester Number of Carbon No. Fatty Acid Methyl Ester Number of Carbon
1  Caprylic acid methyl ester C8:0 11 Stearic acid methyl ester Cl18:0

2 Capric acid methyl ester Cl0:0 12 Elaidic acid methyl ester C18 : 1n9t
3 Lauric acid methyl ester Cl2:0 13 Oleic acid methyl ester C18 : 1n9c
4 Tridecanoic acid methyl ester C13:0 14 Linoleic acid methyl ester C18 : 2n6¢
5  Mpyristic acid methyl ester Cl4:0 15 Arachidic acid methyl ester C20:0

6  Mpyristoleic acid methyl ester Cl4:1 16 cis-11-Eicosenoic acid methyl ester C20:1

7  Pentadecanoic acid methyl ester Cl5:0 17 O Linolenic acid methyl ester C18 : 3n3
8 Palmitic acid methyl ester Cl6:0 18 Behenic acid methyl ester C22:0

9  Palmitoleic acid methyl ester Cl6:1 19 Erucic acid methyl ester C22 : 1n9
10 Heptadecanoic acid methyl ester Cl7:0

Fsmsannanndsinanselusivluarsaradre
msmnavnUsinanse lsivazlgmsfmunaNunlaie auanms
) peak area
% fatty acid = - X100
total peak area
AasUIBFENNIT
peak area @ NunlanazaInsalady 1 2iie

total peak area An Wuilanazasnsalaiunnsiiaruiy Toanlisiniunldiazes intemnal standard (C17:0)

dAMEMIINATIEHYBY Gas Chromatograph : (CHROMPACK; CP 9001)

Technique : GC (CHROMPACK CP 9001)

Column : WCOT FUSED SILICA 50 M X 0.25 MM ID COATING CP-SIL 88
TAILOR MADE FAME (CHROMPACK; Cat. No. 7488)

FID-Detector temp. : 280 °C

Injection temp. : 270 °C

Carrier gas : He 100 kPa

Oven temp. : 140 °C (5 min) (4 °C/min) —> 200 °C (15 min)

Injection volume : 1l
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M5NH 2 WlsuieuramsitensiniiauazUsinanse luiuriiadumuazlaidumsassisimetathiuieniioms 9

nsalosiulaidud (% fatty acid)

afinyaainsuiy nsalusiuduna (% fatty acid)

naluduliduendaner  nielusiuliduaadetay

C8:0 (C10:0 C12:0 C14:0 C16:0 C18:0 C20:0 C22:0 (C16:1 (C18:1n9c¢ C20:1 (C18:2n6¢c C18:3n3

dhuthau nd nd nd

1.496 46.951 4.741 0.390 nd 0.113 35.959 nd 10.095 0.254
ﬁﬂﬂ'umw%'n 9.778 T7.711 51.964 16.507 6.784 2.157 0.074 nd nd 4.177 nd 0.847 nd
ﬁlﬂﬂ’uﬂ\lzﬂaﬂ nd nd 0.098 nd 11.693 4.155 0.422 0.125 0.779 75.676 0.205 6.115 0.652
ﬁywﬂ'umﬁyﬂ'au nd nd nd nd 6.714 3.400 0.174 0.440 0.161 13.051 0.100 22.270 53.689
fwﬁ'uﬁ"amﬁm nd nd nd 0.105 12.070 3.188 0.250 0.400 0.093 18.474 0.186 59.598 5.635
ﬁywﬂ'umﬁyﬂ'au 53 nd nd nd nd 6.769 2.749 0.178 0.422 0.181 11.322 0.116 17.859 60.434
ﬁywﬂ'umﬁyﬂ'au 54 nd nd nd nd 6.812 2.769 0.176 0.511 0.167 11.483 0.114 20.272 57.697
‘I}Iﬂ’uﬂ(ﬁ”l nd nd nd nd 9.795 5.267 0.598 0.185 0.122 37.327 0.149 46.189 0.369
ﬁﬂﬁ'm”mn nd nd nd nd 9.617 6.325 0.729 0.166 0.114 34.110 0.149 48.275 0.516
‘I}Iﬂ’uﬂ(ﬁ”l un. nd nd nd nd 8.639 5.127 0.578 0.125 0.153 38.733 0.151 46.224 0.270
ﬁﬂﬁ'm”mn un. nd nd nd nd 9.794 5.630 0.581 0.149 0.163 36.088 0.129 47.149 0.318
ﬁwﬂ'umﬁmm nd nd nd nd 4.870 2.935 0.288 0.855 0.151 81.189 0.261 9.404 0.046
‘Ifll”l Uuﬁ"’lnﬁﬂ nd nd nd nd 12.592 3.886 0.892 3.091 0.086 38.830 0.892 38.788 0.155
15!11 lupandmnes  nd nd nd nd 7.365 1.968 0.280 0.334 0.082 9.032 0.156 80.650 0.132
15!11 Jusham nd nd nd 0.395 20.568 1.9563 0.731 0.172 0.176 40.731 0.538 33.671 1.082

winewg © waawsiudaslumaneiidumstiviuemzansimeininldlumsanadauriniu

nd : Wahnseasiadiale

agl

NNNAMTILATIEHFITAIDENNNNUNTINIUIN 15 Bila
agNwu ntieuazUSinanse luuiueneeny eanativ
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Tunnadilagiiilunenlslug (Charophytes) (Bold and
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wanNEadduiug e azldduiFenitlalnaed
(zygospore) TiilkisAutannuaziigen (i 5) Tog

Ml 4 uaaeduFunuginaguaziwaiiszasavaal

IWALHE

lalnadasasiasailuduameludaly (Graham et al.,
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maaumzd aanlunud. 2527, @wmne. ez,
NNINENRENHATANFNT, NTIUNNI.
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