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Abstract

The study of nitrate and nitrite contents in 3 minutes steamed and non-steamed Chinese
Kale treated with fertilizer, manure, bio-extract, fertilizer alternated with manure, fertilizer
alternated with bio-extract and non-treated with fertilizer was conducted on October 27, 2002.
The experiment was designed as completely randomized designed (CRD) and was analyzed by
spectrophotometric method. The results were found that nitrate in 3 minutes steamed Chinese
Kale treated with fertilizer, manure, bio-extract, fertilizer alternated with manure, fertilizer
alternated bio-extract and non-treated with fertilizer were 4936.83, 1323.54, 56.45, 1812.65,
1322.15 and 449.69 mg/kg , nitrite were 2.47, 2.72, 2.47, 2.21, 2.09 and 6.88 mg/kg respectively.
The amount of nitrate in steamed Chinese Kale treated with fertilizer have significantly higher
than Chinese Kale treated with manure, bio-extract, fertilizer alternated with bio-extract, fertilizer
alternated with manure and non-treated with fertilizer but were not significant in Chinese Kale
treated with manure and fertilizer alternated with manure at P=0.05. The amount of nitrite in non-
treated Chinese Kale with fertilizer haven’t significantly higher than that of Chinese Kale treated
with fertilizer, manure, bio-extract and fertilizer alternated with bio-extract at P=0.05, but were
significant in Chinese Kale treated with fertilizer alternated with manure at P=0.05. Nitrate and
Nitrite in 3 minutes steamed Chinese Kale and non-steamed Chinese Kale treated with fertilizer,
manure, bio-extract, fertilizer alternated with manure, fertilizer alternated with bio-extract and
non-treated with fertilizer weren’t significant at P=0.05. The production of Chinese Kale treated
with fertilizer alternated with manure, fertilizer, fertilizer alternated with bio-extract, manure,
non-treated with fertilizer and bio-extract were 6.90, 5.86, 5.46, 1.80, 1.36, and 0.90mgkg

respectively and have significantly difference at P=0.05
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gilnssinazmandl

L.

ginsailumsaigndn

auasIden

wiawuifnazhimzrhlnvewsivn Ruld e
{Jond B¥eluTdiln gas 15-15-15

flonon 100% asrda

emdmiulgnisuuin 10x 15 i
asafaazmsiiai

ﬂm‘fmﬁ'ﬂ%mw As1EM woeu3En 818y Auw $1im

A oA o ' 9 o 4 ﬂ 14
Lﬂimummzqﬂﬂimmamimym B YBUNWITIU UITAUT LUUAU

gunsal lufosdfiidms

F‘:]lﬂ‘u(hot air oven)

InS0ads 2 Suniia(balance)
Lﬂéaaﬂu(blender)

Lﬂé‘m spectrophotometer?}ﬁ”e‘) MILTON ROY ;'u Genesys 2
uﬁmf’{’.l(stilﬁng rod)
AT8A I (funnel)

Jnnes(beaker)

et (glass wool)
N32UDNAN(cylinder)

v laas(vial)

mé‘?q(stand)

Uila(pipette) ¥11A 1 ml 162 10 ml
A% 1(amber bottle)

Lﬂémvortex mixture
BNAIUAUYUNI U (water bath)
NIZANNTOAULBT 42(filter paper)

120315 01M 5 (volumetric flask) Y11 250 ml 500 ml 44821000 ml
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- vIag1vu(conical flask)

- VinoANAnD(test tube)

- o0 Intlia(autopipette) UIA 200-1000 ml
a1sadl

- N-1-naphthyl ethylene diamine dihydrochloride (A.R.Grade ; Merck)
- Hydrochloric acid 1.2N , 2.4N

- Sulfanilamide (A.R. Grade ; Fluka)

- Salicylic acid (A.R. Grade ; Merck)

- Sulfuric acid (A.R. Grade ; Merck)

- Sodium hydroxide 4 M (A.R. Grade ; Merck)
- Sodium nitrate (A.R. Grade ; Merck)

- Sodium nitrite (A.R. Grade ; Merck)

- Activated carbon

a 4 A&
T1ANUALIATOIND

L.

NED reagent : @218 N-1-naphthyl ethylene diamine dihydrochlorid 0.3 N33 v 0.12N
HCI 100 Jadans v luvaadan
Sulfanilamide reagent : 8¥@18 sulfanilamide 0.5 nfuly 2.4 N HCI 100 Toddns wul3ly
VIATY
Salicylic acid : a8 Salicylic acid 0.5 n¥N1u B,50, Wudu $1uau 95 faddas Wu'ld
Tuvadan e ldmelu 7 5u)
Sodium hydroxide 4 M : 82@18 NaOH 160 adulurindu 1,000 J0aans
MUY reagent 32ABUAUIUVIATYY (amber botter) uz’i"zwﬁ'l%“lu@tﬁuﬁqquﬁ 4 93eN
LralFue
MIDCAVUINTFIU
5.1 €1I0LAVNINTIU

5.1.1 Stock solution : agAW KNO, fitumsenuds 1o 1 niu nhindu

1,000 faaaas fu13lu volumetric flask ¥11A 1,000 Wanans 9214 stock

solution KNO, tiudiu 1,000 luTnsnSu/dinddns
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18974

5.1.2 Intermediate solution : pipette stock solution 314U 50 Naaans lalu
volumetric flask ¥v1A 500 FaAaAs Auhndusunsy 500 Toaans veld
intermediate solution 1 100 lu Tnsniudiadans

5.1.3 Working solution : pipette Intermediate solution UIU 25, 35, 45, 55, 65 1AL
75 Hodans a1y volumetric flask ¥R 100 Jadaas vIeazANUdUIY
PsnBmnesudazviadanindusunsy 100 fadaas w'ld working solution
wWudly 25,35, 45, 55, 65 waz 75 W Iasnsu/Anaans

5.2 msazmeuasgiu lulasd(NaNo,)

522 Stock solution : 9A1 NaNO, filiumsenuda §wau 1 ndy damindu
1,000 #aaans 10Ul volumetric flask ¥u1a 1,000 Jaaans 314 stock
solution NaNO, 11411 1,000 u Insnsu/iiadans

523 Intermediate solution : pipette Stock solution 91U2U 50 Nadans  ldlu
volumetric flask 410 1,000 Faaans @uthndusuasy 1,000 Taaans 924
intermediate solution 14u4U 50 Tulnsniu/iiadans

524 Working solution : pipette intermediate solution 974U 0.1, 0.2, 0.3, 0.4, 0.5,
0.6 uaz 0.7 Aaaans 1a1u volumetric flask 50 Haaans wnazaNudNIY
snBinasisazvadimindusunsy so fadans 92ld working solution

Wudu 0.1, 0.2, 0.3, 0.4, 0.5,0.6 uaz0.7 lulnsnfu/badans

BmInanes
1. MSIUKUNITNARDY
TUNUNMINATDIULLY completely randomized design(CRD) 3 6 35115 &ait
s 1 Taldd)e
Fmsfi 2 lddjadl gas 15-15-15 USua 400 nfu azmwrh 1 8asanlag
s 3 dijonen 1.35 nnnlas (15 nf/du)
Fnsih 4 °l'd"i]mfmﬁ'ﬂ§';mw (EM) 1555 wendh 1 Snsanlas
s 5 ladjundadufuionen fJunfigas 15-15-15 USua 400 3 avmenh
1 dasmiles  aduuijenendau 1.3 ananlaslasldaduiuluudas
dlad

] ¥
Fomsh 6 ladjuntiaduiviletiminginm {Junliges 15-15-15 UTus 400 niu

Wosmyanuzma lu ladnanuag
renviuma TuTafuszrounda manzzds
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3. 33EEAMINIINANDS
Fuhmsnaneslaemsigninazihluszndieiuf 27 qanaw 2545-23 Sunaw 2545
4. Fmsigndnazih
o o o @ 9 o zgl A o A
Tui 27 qaaw 2545 simsdgadnazihlugedinng 10x 15 97 awMeuiAvLazINGY
Y a Y ar ar o [ 9t o g o o
wihauldSeuaueiu sagediluidazuasill 6 uaa uadag 15 g himsvesawaaiug
ar o A a o =
Anazhaclugedineendniuds qeas 3-5 wae udnauduldvundssunm 0.5 wu. sa
4 ]
ihldmaunlag -

4.1 malgiaguasnmn

(4 ¥
3

Y ar Yy o
- sahiuae 2 asadn-u)
v
- e lasmsnoung
o @ o g o ] [
- Siauuasdag Taemanuhiaguasianusemsasiaazia
42 M3noULBNAUNAN
wimsoouuendunduledundiienyld 15 uun 10 noadmeu 2545) Iindega
Az 1Ay
4.3 mslaily
1 3 é Y 9J A [} [ Qs d' ~ LY
ladlenswsnierinazdifiery 7 Jundsnnuenilgniui 16 weeSniou 2545) wds
E4 F 1 v
vindushmsldilenng 7 5u uazldijvasigaiodiodnety’la 43 Tudun 21 Sunaw 2545)
5. asdufudledig
Ty & w 1 ar [ [l 3 Y] Y { [ o o
quinudredRnazmasnnldijenssgaiie 2 JuCiuh 23 funay 2545) g
=y a v { & { 2 :‘ L 4
WSinamandadeuas udrguinazthinudedldunidui@eauu 3 uii shdnnzdi
[} A a d a (4 4
iumstiada ldasndmnermuSna lumsa lu'lasd Taeldinsesilespectrophotometer
HAZANTIZHVIANTUUANAINNTDANTLAY P=0.05 lao 151N DMRT
ac [ J o 9/
6. mmsuenadalumsauas lulasdnninagdh
at [
6.1 3m3ana

0 w P :‘ o g Qy I~ g‘
- hdrazsh i lniv@enunu 3 wif thaune B dazdaii
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& o s P 2 & v . v
wurnazdhimumstwdadusudng uddaldld 10205 nfy Idlulaily

1 4 1
= -] L

wahnauluToilusuoau 50 Taddns udiluinldazidea

v
=

% y = 9 a o a an Y =~ :l U e
wmAnhiluaz@eandrasludinnesving 600 Tadans  udauRwhnaudn 150
14 [] ]
Handns  udnhlUasu water bath figungll 80 semuwadoauy 2 F2lug
3 k3 1 Y o
wiounsaudtsunandiiuszes
Yy 9
[} ¥ A o
8nNDBNIIN water bath HAMUAWUNIADNUTZIIM 5 uR dana 13 1M Euudn
v v
wuthaauldasy 200 Teddns nsesdmleuda(glass wool) 2 ldmsazaned
=
e
[} Ay ¥ = N o w d . & v
wensagane lduuAunst iUt uAactivated  carbon) - arumseulugh
gavigdl 100 seruwaiioa wid 1 921 luwda S 1.5 adu audlsunaudauy
o
54
1 o pr]
NTINIUNTEZATYNIBNDT 42 92 Mdansazanenla

o $ @ a d 4
ihesazaeiinsoe 18 lWanndudns9iins i @dems e spectrophotometer

6.2 MsnaAtazns IR IZRlSua

9 a d =
6.2.1 ﬂ'liW%lu‘l’ﬁllﬁzﬂ’lTJ!ﬂ'i131111']1]5“'1&!11&!91591

- alamsazareiiasaldnnindiedieimay 1 daaans  laluvasanaaes
(test tube)

- 1By 5% salicylic acid §1u7u 1 fiaaans Wi LG eATEY vortex mixer
udadadals 15 1undt

- By 4M NaOH $117u 10 Tadans udavdrIdidrsu10in304 vortex mixer
udadafal3 20 wifi

- 1h15aan absorbance tazMISinan g1 standard curve Tanld

& 2 &
1794 spectrophotometer NANUYIIAAU 410 nm.

Y] = a ¢ |a o
6.2.2 Minmduazmidnsznlsuna lu'lase

Julaesazarenadaldonnindregnediuiu 2 Taddes laluvnoanaaoi(test

tube)

a R R o a an 1 Y Y a 9 A .

WY sulfanilamide reagent VIUIU 2 UDADAT e 1N UAIBATB vortex mixer
¥y v

wdadanal 15 wf

1 N-1-naphthyl ethylene diamine dihydrochoride 911471 2 fanans welddhiu

¥ F }
A01A399 vortex mixer HAAINI1A 20 R
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- 11115ae absorbance wazn /S uduIN standard curve Tael9inSes

spectrophotometer ‘ﬁﬂ’J’lllUTJﬂﬁ.u 520 nm.
6.3 MIA314 standard curve ¥od lumsanaglulasd

6.3.1 M3I319 standard curve Y09 1uIAIA

- Thiln working standard solution NaNO, Wudiu 25, 35, 45, 55, 65 75 uaz 85
Tulnsnfuiiadans otwaz 1 adans lalunoeanaasamasaazanududu

- 1PN 5% salicylic acid $1u2u 1 Hadans W IAEIAUGI01A504 vortex mixer 1A
Faial% 15 ufi

- (AN 4M N2OH $112% 10 T0aans e IS ug01ASea vortex mixer UEIRITS
13 20 w#i

- 111'115ag1 absorbance LL’g’J’d%"N standard curve 91Af1 absorbance AR MUY
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6.3.2 M35 standard curve ¥84 14 lnsa
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- A N-1-naphthyl ethylene diamine dihydrochoride 91174 2 indans e ldeh
Fudauindeq vortex mixer U§IRITE 20 if

- 1111U9aA" absorbance 1A28314 standard curve 91081 1 absorbance LHALAIAIN
Wuduvesmsazaeasginudazanududy Tasldindosspectrophotometerf
ATNETINAY 520 nm.

7. dnnadSinalunsasaslulnsdrmannmsadagiodain
iamnududuvesumsauazlulasd 7180 nn304 spectrophotometer 11115
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' ) A Sl ¥ A ' )
a=manududuues luasanie lulasdf 1denmTeq spectrophotometer vtiaoiu

TuTasnsu

m = YSwadniiunadse niesunsu
v=15masvesmsadanldlumsiannd o 1i3aa1 absorbance Insn5aq

o a aa
spectrophotometer iy Uadans
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Analysis of Variance

Source Df SS MS F-test F.05 F.01
Treatment 5 351875.313 | 60375.063 | 259.238** 2.53 3.70

Error 30 8347.128 195.594
Total 35 351983.036 | 20704.884

cV  =1192%

LSD.05 = 16.92341

LSD.01 = 25.78752

** — uananeadnesiifed dgbefiszay P=0.01



DUNCAN’S MULTIPLE-RANGE TEST
RANKED AT PROBABILITY LEVEL.01

T2 250.08a
T6 163.79b
T3 120.31c
T5 120.19¢
T1 12.09d
T4 1.56¢

RANKED AT PROBABILITY LEVEL.05

T2 250.08a
T6 163.79b
T3 120.31c
T5 120.19¢
T1 12.09d
T4 1.56¢
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T1 2.87 2.31 2.23 7.41 2.47
T2 275 2.55 2.85 8.15 2.72
T3 2.35 2.47 2.59 7.41 2.47
T4 1.91 243 1.91 6.25 2.09
TS 2.07 2.11 243 6.61 2.21
T6 6.98 6.95 6.72 20.65 6.88
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Analysis of Variance
Source Df SS MS F-test F.05 F.01
Treatment 5 2.55 0.31 72.95%* 2.53 3.70
Error 30 0.11 0.011
Total 35 3.66 0.098
CcV  =1516%

LSD.0S = 0.4014272
LSD.01 = 0.5628286

** = aNANNNAdABENTIsd B NTZAY P=0.01



DUNCAN’S MULTIPLE-RANGE TEST
RANKED AT PROBABILITY LEVEL.0O1
T1 1.088302a

T3 0.7168b

T2 0.47145bc

T4 0.46925bc

T6 0.2205767bc

T5 0.20861c

RANKED AT PROBABILITY LEVEL.05
T1 1.088302a

T3 0.7168b

T2 0.47145bc

T4 0.46925bc

T6 0.2205767c

T5 0.20861c
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Tl 5876.80 5025.70 5037.60 15940.10 5313.37
v 1175.22 1382.04 1296.16 3853.42 1284.47
T3 73.17 59.74 53.01 185.92 61.97
T4 2788.20 2508.00 2366.10 7662.30 2554.10
TS 1894.22 1994.29 1953.97 5842.48 1947.49
Té6 515.93 430.81 447.24 1393.98 464.66
MINNANUINTG.LAAINITAAS IEAATIMANMIN N aavesnslfsunlasFua
o ENTUR A 4 ~
Twasaludnazdha ludunsilnindeauiu 3 uii
Analysis of Variance
Source Df SS MS F-test F.05 F.01
Treatment 5 268966.49 | 5379329 | 276.43%* 2.53 3.70
Error 30 5837.98 194.59
Total 35 274804.47 7851.55
CV = 14.44 %

LSD.05 = 16.44621

LSD.01 = 22.14842

U o

= IANANNNADADE1N1TTE

o

1FgyBaNszAL P=0.01



DUNCAN’S MULTIPLE-RANGE TEST
RANKED AT PROBABILITY LEVEL.01
T2 265.6683a

T6 127.7183b

T5 97.37466¢

T3 62.69634d

T1 23.233e

T4 3.098517¢

RANKED AT PROBABILITY LEVEL.05
T2 265.6683a

T6 127.7183b

TS 97.37466¢

T3 62.69634d

T1 23.233e

T4 3.098517f

N EUNE)
T1 = flunll

T2 = fjuaen

T3 = ﬂm{mﬂn%amw

T4 = {lundiaduijonen

TS = ﬂmﬂﬁﬁﬁuﬂmfmﬁ'ﬂ%mw

T6 = hildi]e
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o sunalulasdmnnn.) 59U Infy
i1 412 513
Tl 14.74 13.39 3.18 31.31 10.44
2 422 3.62 5.62 13.46 4.49
T3 3.15 4.62 3.83 11.60 3.86
T4 1.71 1.67 2.07 491 1.64
TS 9.77 3.07 5.38 18.22 6.07
T6 2.86 5.89 9.08 17.83 5.94

3 a d 1 an 4 a
msnmnwmnﬁ 8. llﬁﬂ\iﬂ'li'Jlﬂ5’13‘Hﬂ'J’llJllﬂﬂﬂNﬂNﬂﬂﬁﬂlﬂQﬂ'lil.'ljaﬂullﬂﬁﬂﬂiﬂ'lﬂl

o' o 9 a [} 4 :l A =]
Tulasaludnazhn lidmumsis lududeauiy 3 uii

Analysis of Variance

Source Df SS MS F-test F.05 F.01
Treatment 5 2.531 0.506 6.034** 2.53 3.70
Error 30 2.517 0.084
Total 35 2.048 0.0144
cv = 53.23%

LSD.05 = 0.3414763

LSD.01 = 0.4598726

L4 Q/ QU

= IanA N Nadaeglivdfgdanszay P=0.01



DUNCAN’S MULTIPLE-RANGE TEST
RANKED AT PROBABILITY LEVEL.0O1
T1 1.044417a

T6 0.6072167ab

T5 0.5952167ab

T2 0.4490833b

T3 0.3866333b

T4 0.1820167b

RANKED AT PROBABILITY LEVEL.05
T1 1.044417a

T6 0.6072167b

TS 0.5952167b

T2 0.4490833bc

T3 0.3866333bc

T4 0.1820167c

HIHE
T1 = fJeundl
T2 = {Juaon
14
T3 = fjevhwminganm
T4 = flunldduilensn
= o/ 0" L -
T5 = fjundaduilesiminganm
T6 = lilede





