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Abstract

Title : Nitrate and Nitrite Contents in Chinese Kale Treated with Fertilizer, Manure and

Fertilizer alternated with Manure.

By : Miss Ratana Sawatdol

Degree : Bachelor of Science in Agriculture

Major Field : Pest Management Technology

Advisor Do M"M"”"" TPy 23

(Asst. Professor Luckana Amonsin)

The study of nitrate and nitrite contents in Chinese Kale treated with fertilizer, manure,
tertilizer alternated with manure and non-treated with fertilizer was designed as completely
randomize design and was analyzed by spectrophotometric method. The results was found that
nitrate and nitrite in Chinese Kale treated with fertilizer, manure, fertilizer alternated with manure and
non-treated with fertilizer were 4547.03, 1210.55, 2554.36, 400.94 mg/kg and nitrite were 4.83,
3.86, 6.07and 10.09 mg/kg respectively. Nitrate contents in Chinese Kale treated with fertilizer have
significantly higher than that in Chinese Kale treated with manure, fertilizer alternated with manure
and non-treated with fertilizer at P=0.01. Nitrite contents in Chinese Kale non-treated with fertilizer
have significantly higher than that in Chinese Kale treated with fertilizer, manure and fertilizer
alternated with manure but have not significance in Chinese Kale treated with fertilizer, manure and
tertilizer alternated with manure at P=0.05. The production of Chinese Kale treated with fertilizer,
manure, fertilizer alternated with manure and non-treated with fertilizer were 5.96, 1.93, 6.90 and
1.40 kg/plot respectively.The production of Chinese Kale production treated with fertilizer alternated
with manure have significantly higher than the production of Chinese Kale treated with fertilizer,

manure. and non-treated with fertilizer at P=0.01.
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a’u‘ﬂi‘n‘ﬂvﬂ‘nfuﬂBé(spectrophotometer)
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ninmsmlivesanlnTnsiWinfines
el Tns el Tniimos(spectrophotometer) hunSesiienlFiansganiuuasvesasiidas
aauwite lunsesiloanlnTns T nfines wﬂsznoué’wdaudwqﬁaﬁl

1. uvastuiliawdssnuiie(adiation source) Hoziiumana itia s (flament) Sy
Tavizvisiau(tungsten filament lamp) deldidiiauaaludauasisiia

2. MeSUNYAALYB A (monochromater)  1l5zABLA IS F(prism) v3oinsag
(grating) Tunariinenldirundinsestea(elass filter)

3. wandmiuldasazaio(absorption cell H3® cuvette)

4. 1509M3293A(detector) 1% photocell

Light Source monochomater

i 2 unuglidnalssaeuetisdevesanln Ins W Infines

d
nqmsqmnﬁuuawmmmzamfuammassmzsﬁaé’(Bouguer and Beer Law)
4 [ P o ¥ [
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a o = ] ) o . 4 o 1
NUAANNTENULVULASGF N “NINUATAUAUY (transmittance, T)” Feezilandudosas

. gy v
(percent transmittance, %T) fi'lada
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L.

gilnsellumsilgnin

Auns i
4 o do S/ £ awv o + 0o o
waaRugRnaziazdly) vewTin Gold $1ia
flesnd v¥te TuTihvin gas 15-15-15
ilenan 100% as1da
v
gerdmiulgaiirvine 10x15 42

v
A ANATLUMITUAN

gunsal ludealfiidams

sffl,’ ®1(hot air oven)

13093 2 funtia(balance)
Lﬂ?mﬂu(blender)

m?m Spectrophotomiter ?;ﬁﬂ MILTON ROY 5: U Genesys 2
l.!.‘i’l'\'lufsll’.](stirring rod)

A3 20uA(funnel)

finnes (beaker)

181!.Lf’1”l(glass wool)

N5z UBNNI4(cylinder)
wInldans(vial)

ms?:"a(stand)

Yila(pipette) Y1IA 0.2 1AL 0.1 ml.

PInd %1 (amber bottle)
A .
19949 Votex mixture
B19AIURUYUNI(water bath)
o
NFLATYNIDIUDT 42 (filter paper)
Aluminium foil

12939153105 (volumetric flask)
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a A A
F1IANATINIDINS

1.

NED reagent : 61018 N-1-naphthyl ethylene diamine dihydrochloride 0.3 sy luo12N

HCI 100 Jadaas By 13 luvadn

Sulfanilamide reagent : a¥01¥ sulfanilamide 0.5 nsulu 24 N HCl 100 Hadans WHul3lu

=4
UVIATY?

Salicylic acid : 810 Salicylic acid 5 A¥u1u H,50, iudu §1uau 95 Taddas Hu1lu

vaadn s idnelu 7 )

b 4 [
Sodium hydroxide 4 M : aga1® NaOH 160 nSulutinau 1,000 Hanans

ATATAYNINTFIU

5.1 @isaza1euasgIu luasa(NaNo,)

5.1.1

5.1.2

Stock solution : @Aa1Y KNO, ﬁvhumiamné"a 1MUY 1 ATY 9’1"301‘3‘1n§u
1,000 fiadans 1H1131Y  volumetric flask ¥u1a 1,000 Tadans 9214 stock
solution KNO, wtiudu 1,000 luTInsnsudiadnns

Intermediate solution : pipette stock solution 314U 50 Hanans lalu
volumetric flask Y11A 500 HaAaMs Murhndusunsy 500 inaans v¢'ld
intermediate solution Wu9Y 100 Tulasnsu/Aladans

Working solution : pipette Intermediate solution UM 25, 35, 45, 55, 65
uaz 75 dodans lalu volumetric flask vua 100 fadans vieasanudiy
Pu  ulSnesusazuaadaeindueunsy 100 Toddes ewld working

solution Wudu 25, 35, 45, 55, 65 waz 75 Wwlasnswaanans

) o
5.2 sazarwwnsgiu lula sa(NaNo,)

5.2.2

523

524

Stock solution : 92018 NaNO, ﬁphummmté"s U 1 AU ﬁ?tﬁi‘lﬂﬁ.’u
1,000 fiadans ful3lu volumetric flask ¥u1A 1,000 Fadans 9214 stock
solution NaNO, 1dudius 1,000 ‘luInsnsudiadans

Intermediate solution : pipette Stock solution 1WA 50 ianaas ldlu
volumetric flask ¥419 1,000 Uafans Lamfmé'muﬂsu 1,000 Yadans
1 intermediate solution Wty 50 luTasniuiladans

Working solution : pipette intermediate solution 14U 0.1,0.2,0.3,04,0.5,0.6

uaz 0.7 Uanans 1d 1y volumetric flask UU1A 50 Nanans VIRazAIIITLDY
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[ =y ] 9/ :’ ) a aa . .
YSudsunesusazmadisindusuasy 50 fadans 121d working solution

W4 0.1,02,03,04, 0.5,0.6 uaz 0.7 tulasnsu/iiadans

ad
IENMINABLI
L AI5INUKUAITNABDY
14
MUNUNITNAADIUIUY completely randomized design(CRD) & 4 3515 Aeld
s 1 Tildde
35159 2 lddfendl
35ms% 3 ladfeaen
ay d' \ =L ar o
5013 4 Tadjunliaduivilensn

2. aeuniimInaaes
£ Ay Y ) o a ot o a M A a
Awuneumih IsuSeumizhuesmadnmalu lagmssamsdngiadsognmeluusnaves
aszma TuTagmsnyas aoiduma Tu Tadnszeoundudgammisatansziis
3. STETnAINITNARDY
Fushinisnanes laemslgninazdluszudneuil 27 aainu 2545-23 Funay 2545
4. Fmsigadanzih
v d' 9 14 o é o Q' Q
Fufi 27 gainw 2545 Mimsdgadnazdhlugeddedanadu 4 wlas Sunnmsh
14 ] ° ~ ° g o
ANuAzeInsaUq ANIIMINanes vssgaufaraslugedvua 10x15 tsufeuduias
. o= - as o T o =]
maenihauldiFeuaueiu Sagedluudazmlas1éil 6 uas uodaz 15 @ vhnisveeawaa
4 as o a =] a
wuiRnaztaslugediesonduliugs guaz 3-5 waa udrnavduldnuidssuie 0.5 aw.
¥ [
s namnuilas
4.1 mslfiaquasnm
oy @ & Y 4
- seririuaz 2 AseC -t )
k4
- Aiadriy laenisaouns
o Qs Qs d o 1 Qs
- didauuasdagsuniuTasmanuhaieuazdanudisasaziaazian
42 MI0BUNINAUNE
o ! v @ A o v
msosuwndundidiedundiony1a 15 Tuciui 10 weeimeu 2545 ) Ifivaegeas 1 du
43 mslaiy
1 3 A o Y A o o o o a o 3]’
Tdilensausndiennazihiion 7 Sundwinuemlgn( Sui 16 worlmou 2545 Jnaserniiy

b4 x ]
winsldijenng 7 3w uezldienssgavhediodneiyld 43 JuTufl 21 Sunau 2545)
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44 gasinsladly
v ¥
- flowiiluTiivin gas 15-15-15 1§1udas 40 nFuain 1000 &1 Asa
&
- {lonen 100% asrdat 141udast 15 nFw dui ass
5. AIguAUAIBE1
F 4 [ 0
duiiudesnsdnagtimannldijendiganie 2 Ju fui 23 Funaw 2545 ) dhanda
a a ] Y 1w Yy A d A Y o o A a 'd
vilSunawandanoutas udrquinazihinufer ldudimsadams Woasinlmsen
suanisandaves lumsauaz lu'lasea
6. Fnsuenadalumsauas lulasdandnazii
r-v-§ ar
6.1 Fdmsada

o £

) b4 ] 0
- vudnasThidududnqudra 1 1d 1020.5 nTu 1aluToilu

£ 4 .
= o g

wuihnaululeiluswau 50 Hadaas udriludnlvazidea

v o a 9 -} o a aan a :‘ & a
- winmiluazBeaudlasludinnesvina 600 Taaans uduAuthnaudn 150
¥ ] 0
unaans udnh 1Ay water bath Niguvigil 80 seruraFoaUIU 2 97
¥ 3 9 1 9
Tus wiousnudreumaudaiusses
Yy v
1 ” A o
- 8NDBNIIN water bath HAINUNWUNWAIDNTZURL 5 WIR dana Aoy
¥ [
ududminauliasy 200 Taddas nsseiuleun(glass wool) 93 1das
o
azaudign
° Ay @ A 1 v w d L. A 8
- hensazaioh launAURIn AN UA(activated carbon) Far1uMToL UG
pUigIHAN 100 Berruwaod w1 33 Tuwdd $1uu 1.5 n3U Audsumia
v ~
U 5 UH
[} o 9 P
- AIRIIUATEANATBINIBS 42 92 ldmsazaenla
- dhaisazatennsedldldwWaurdudiasaafiasizvdluins e
spectrophotometer
@ = I'4 a
6.2 MINANAKaZMINRTIRHNISINN
o a ' a
6.2.1 msnmnduazmsiangimlsualunsa
- Tnlamsazaehanalanndndledissiaug 1 Tadans ladluvasanaass
(Test tube)
- 1@ 5% salicylic acid $742U 1 fiadans weliidiudumses vortex

N 1 3 ay 9/ a2
mixer BAING 1A 15 Wi
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WY 4M NaOH $17u 10 daades udrvaldddudamnses vortex
8 9

mixer #&20919'13 20 U1

111'11/9aA1 absorbance tazvtSuaaNududUIN standard curve Ine 1

4 < A
(AT94 spectrophotometer NANUHIIAAU 410 nm

o =) o~ ¢ 0y d
6.2.2 ﬂ'li‘w91!1!']ﬁllﬁ%ﬂ']i'Jlﬂi'lzﬂﬂ'lﬂill'lm'lullﬁﬁﬂ

Jalamisazaenadaldnnindreeisiuiu 2 Taddns ldlunasanaans

(test tube)

a . . o s Aan v Y Y v Y A

1Y sulfanilamide reagent 91UIU 2 UAAAAT e 1A UAIuIATBY vortex
. 9 3 : 9/ =}

mixer HAAINI 1S 15 U

1A N-1-naphthyl ethylene diamine dihydrochoride U 2 Uadans Avel

¥ ¥ ¥
1A UA281AT9 Vortex mixer AN 13 20 U
11111/5AA1 absorbance tazvISuIBANUdUTUIN standard curve Taeld

1509 spectrophotometer ANNYTINAY 520 nm

» o
6.3 N334 standard curve ¥9d Tuwsauaz lu'lasa

6.3.1 M5a314 standard curve 483 lU@561

dula working standard solution NaNO, &‘i’fﬁJ‘i’l’u 25, 35, 45, 55, 65, 75 uae 85

TulasnSuaiaddas od1az 1 Nadans 1o luvaeanaAneIvanaazAdy

iyt

= R ; 9 o a an 1 Y9 o Y A

MY 5% Salicylic acid 91UIU 1 NAQART e IdiuA8In509 vortex
5y 4 3 ay b4 ot

mixer #A23099172 13 15 uI#

(@1 4M NaOH 9147 10 adans wildidiudiomses vortex mixer

y 9
udadanald 20 i
ﬁ‘l"l‘l_l’?l’ﬂm absorbance uz%'aﬁ%'w Standard curve 910A1 absorbance AL
Yy ¥ ] ¥y g Y A
AUINTUYBITITATAIENIATTIULAazANududy Tasldaios

spectrophotometer N1 We1INAY 410 nm

6.3.2 M35 standard curve v83 11t lasa

tluln working standard solution NaNO, {Wudu0.1, 0.2, .03, 0.4, 0.5, 0.6
uaz 0.7 luIasnsu/ladans ou1vay 2 ianans ldluvasanaasivianaay

¥ v
ANUVVIU
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- 1AW sulfanilamide reagent $147U 2 Hadans warlMdriuABATo vortex
. b4 3 Qy 9 a
mixer 4A209N913 15 Ui
- (@Y N-1-naphthyl ethylene diamine dihydrichloride §142U 2 Nagans 1w
Y Y o 4 . S 4
WiddudenTes vortex mixer td2dana 13 20 i
- ﬁﬂ‘ﬂ"fﬂm absorbance uﬁ’aﬁ%’n standard curve 9101 absorbance 1A
¥ 9 ' Yy v ¥ A
anududuvesaisazatsuinsgiunaazanududu lasldinses
spectrophotometer AN ue1INRY 520 nm
¥
7. mssmalSuns lumseuaz lulasansvuaannsanadles ko
a 1 9 9 ¢ An Y A °
wmanudutuvesluasauaslulasd #149nnTee spectrophotometer 1111NTS

° a 4
AnanilSuna lueseuas lulasavngas

= U4 ] o Y]
N = J511a Tuwmsanse lulasa mieily lulasniundy
= :’ ﬂ'l 3 d' Y @ [] a Aan
x = BSuanhndunanuanidada vuredluliadans
' vy ¥ A sy ¥ A& '
a= manududuveslumsanselulasanlannnies spectrophotometer 1iae
i T lasndy
o= o/ d' o .4 ) [}
m = 1Suarnimianada nuaedun
v=Suasvsamsananldlumsiaund eiililias1 absorbance lasinsos

spectrophotometer iy Tadaas
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