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The Comparison of Total Nitrogen Analysis Method in Chemical Fertilizer Between
Kjeldahl Method and Combustion Method
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usitiadniredianisi A sty 'I.’nmﬂ.ﬂwmmum wazuNIZiLN 153 lAT EiR9eting
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7u Aa WulmsiulugiuwanTuflen (ammonium nitrogen) Uszneudnagmsils 12-60-0 (Certified
Reference Materials; CRM) uaz 21-0-0 lulmsiaulugilluimen (nitrate nitrogen) Usznausnegns
ﬂ&l 27-0-0 (CRM), 4-16-24, 12-12-17, 6-12-24 Ua% 15-15-15 (Commonwealth of Independent
States; C1S) uszlulnsianlugpiluasyie (urea nitrogen) sznougaagnsi]e 46-0-0 (CRM), 13-13-
21, 14-4-9, 15-15-15, 16-8-4, 18-4-5, 8-24-24 Ua¥ 25-7-7 (Bulk Blending; BB} #1633 Kjeldah!
uaz 3% Combustion mnmﬁnmamwmqmTfama‘qvmﬁmmlu‘l?mmumsl 2 35nns dileies 3 gas
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Abstract
Currently, nitrogen fertilizers are used in agriculture area in many countries and trend to
increasingly use in every year. Kjeldahl method is the main method for nitrogen analysis in
chemical fertilizers but the limitation of this method is time consuming and suitable for small
sample size. We are interested in using Combustion method which take shorter time and using
lower amount of chemicals for analysis of total nitrogen in chemical fertilizers and raw materials
that used for chemical fertilizer production. Analyzed total nitrogen of chemical fertilizers and
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raw materials in 3 forms, that were ammonium nitrogen which comprised of 12-60-0 (Certified
Reference Materials: CRM) and 21-0-0, nitrate nitrogen which comprised of 27-0-0 (CRM), 4-16-
24, 12-12-17, 6-12-24 and 15-156-15 CIS (Commonwealth of Independent States; CIS) and urea
nitrogen which comprised of 46-0-0 (CRM), 13-13-21, 14-4-9, 15-15-15, 16-8-4, 18-4-5, 8-24-24
and 25-7-7 (Bulk Blending; BB) by Kjeldahl and Combustion methods. The results showed that
only total nitrogen in 12-12-17, 27-0-0 (CRM) and 25-7-7 (BB) were not significantly different at
95% confidence level when analyzed by Kjeldahl and Combustion methods. Total nitrogen
content were not accordance with fertilizer formulas for 5 formula which were 12-80-0 (CRM), 6-
12-24, and 46-0-0 (CRM) that were analyzed by Kjeidah! method, and 12-12-17 and 8-24-24 that
were analyzed by both methaods. Combustion method gave more accuracy and took shorter
analysis time, bus had higher variant than Kjeldahl method. However, the Combustion method is
costly when compared with Kjeldahl method.

Keywaords: nitrogen, chemical fertilizer, raw materials, Kjeldahl method, Combusticn methods
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m‘a‘mﬁmmmﬁvumfmﬁﬂum@mqﬂﬂmummwa‘.,?wmymmﬂaw A. 2518 ﬂmm'lmwmmu‘fmﬂ
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atiwauysn] Lmawlmmnmmmmmﬁ Baliast tank LLﬂunﬂﬂﬂﬂﬂﬁﬂﬂluﬂﬂ%“ﬂumﬂL‘ljul."lﬂ’] 20
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3. MFILATIEMVNADA

L']ﬁﬂ'uLﬁﬂuﬂ?vﬁm?ﬁmwnwﬁtm‘%ﬁma?ﬂ%’ﬁ' Kjeldahl I.Laufi%‘ Combustion Taa 4 Tilsunsy
Excel lunsdtuanudniade mummmummﬁqu Grubbs’ test ({WBSRAN outlier) WAT ttest (2-
taif) LW'ﬂLLE‘EI‘LIW]EJ‘LIﬂWL‘aﬂﬂﬂ'ﬂxﬂﬁﬂmﬁm‘:’)mi"lu?ﬂ AP <005

HANTSYARBILAEAANT TS

1. lulasiauluilaafigiuanTsiion (ammonium nitogen)

mﬁmiqxﬁﬁ'\"luimmuv‘i’{mm‘luﬂamﬁﬁmj‘luiﬂLL'auT,mﬁﬂu {ammonium nitragen) a4
dsznavlulfing 2 gmsilediaei? Kieldahl uaydd Combustion wuda iegms 12-60-0 (CRM) nn3
FLATIEMR987T Kieldahl wuiiunlulnsiauiadona 12.20% mm‘lu‘l?mmuw’l.mm nd1as
Combustion mwuﬁmm‘lu‘[mmu‘lﬂ 12.15% 35 Kjeldah! fidnn1snszdnnszaneaansdiayaia 12.13-
12.45 S9M1Nn3133 Combustion AsiiAn 12.03-12.27 menmﬂﬂ’sﬂumﬂummaﬂwumm 2 3%
“luuammmmmlﬁmm’m‘iﬂmuﬂummLLmnm\muﬂwﬂnmm‘vﬁmuﬂmﬂm P < 0.05 (Table 1)

getls 21-0-0 WN9AAsediRiaeds Kjeldahl Hnnssinan Outlier w'r“ﬂuuﬂmﬂm P <0.05
NIAATIIAEAT Kieldah! 1HAneRet3uralulasauAe 20.91% F9gnd"38 Combustion 'w
Aasziianadlulnnauli 21.37% 38 Kjeldanl flAnnanszdnnszatatesiieyaiio 20.87-20.95 44
{iaend 3% Combustion Ae 21.27-21.47 uazannisuBaudaudafenudi 2 521%uanas
"3mm:ﬁmmﬁﬂu‘fmmuﬁﬁmmu,ﬁmﬁwﬁqumﬁﬁﬁ?xﬁuﬁﬂﬁﬁﬁ'{u P < 0.05 (Table 1)

mmm?%wﬁmm”lu‘fmmumuum'l.uﬂarmulusﬂuﬂutuLuﬂu Urznausoegnsile 12-60-

0 (CRM) uaz 21-0-0 m"l,uimmummﬂ.,u“lmmmﬁ Kieldahl A8 12.29 waz 20.91% ANAIR LAY

AntulmaiauitnssilEfnga Combustion A8 1215 uas 21.37% ANNAIAL mm‘lu‘tmmuimﬂ
uanTudamy mmmm"lmmm 2 AAramINANRIgIENUgAsile 12-60-0 (CRM) T
Finei% Kieldaht mummmqmmmgm (Table 4)

Table 1 Comparison of total nitrogen in chemical fertilizers (ammonium nitrogen form) between
Kjeldaht method and Combustion method.

T-NY (%)

Fertilizer formula - , t-test”
Kieldahl Method Combustion Method
12-60-0 (CRM} 12,29 £ 0.16 12,15+ 0.12 *
21-0-0 20.81+0.04 21.37 £0.10 *

"Mean of% T-N (total nitrogen) + SD (Standard Deviation), “Examing values of Grubbs' test and t-test (2-1ail) at P < 0.05,
(*) = Significanl al 95% probability level, (ns) = Non - significant at $5% probability level

2. 1uTmSLﬂu°luﬂﬂLﬂﬁgﬂ1uLﬂ€ﬁ {nitrate nitrogen)

mﬁmﬂxﬁﬁﬂu‘fﬂmuﬁwum'l,uﬂﬂmﬁﬁfagﬂugﬂhm?m (nitrate nitrogen) Favszneulyl
tiae 5 gmatle fiaedT Kjeldahl uazds Combustion wudn gmsil 4-16-24 (gmsile 4-16-24 g
Vi Tnendundaindl o (uvin) 18 Nﬁﬂ‘lu'llmmulmgm 6%) NIIATITHAILAR Kjetdahi
WBuaduinsaueanie 6.13% mm‘lu’fmwwn‘lmmmﬁ')ﬁ Combustion A# 5.90% 73 Kjeldahl #
An1snszdanszannsecdiayaiie 6.01-6.25 S9NNd133 Combustion A8 5.82-5.98 LAZANAAT
whzuifudnaionuini 2 Falinenrinmzisesihlanauiiiiauuansetuneadig

YALRIAATY P < 0.05 (Table 2)
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grstie 12-12-17 lun1siiaszvidine@s Combustion dnnasmrn Outiier ‘Vl‘i‘uﬂ‘l_luf_lﬂ’]ﬂm
P<0.05 n1T3ATIZEREAS Kjeldahl anedaliuinlulnsauia 12.73% Ganandnis
Combustion #dtAseiisnnsdulnziaulé 12.80% 33 Kjeldanl HAnnmnszannszaayasdaysie
12.63-12.83 ¥ANN3731 Combustion Aa 12.74-12.86 wazannnsRedeuAaanwdRe 2 3
'Lﬁmam'mLmﬂwmmm”l,u?mmuﬁlﬂﬁmwLmnsmﬁ’ummﬁﬁﬁswﬁuﬁﬂﬁﬁﬁ’m P<0.05

gratly 6-12-24 Tunalianzsifaeds Kieldahl nssnen Outier PezavdadnAny P <
0.05 NM9ATIEIRIERT Kjeldah Iaaaaiunnlulnsauie 6.42% ’Nmmwﬁ Combustion ﬁ
FamiBunduinsaulsd 6.17% 35 Kjeldahl ummﬁnsmmnﬁwmﬂmfawauaﬂﬂ 6.40-6.44 9
#98n917% Combustion A% 6.09-6.25 LL@J-an'mLF}ﬂumummaﬂwmﬁm 2 Aldinanag
SwrseiaAulnnauiitiaauansnaimnaedETssauTndty P < 0.05

gmatly 15-15-15 (CIS) (gmriles 15-15-15 CIS NLFEN Tnendunsalad r-i’]ﬁ'm (mung) 16
antuinsiaulugns 16%) lunsiimszinaeds Combustion Hnnsdmen Outlier mumuuﬂmam P
< 0.05 NMIILAINEIALTE Kieldahl 1A las Bunnlulnsisuie 16.43% ’NENWJ'VJ‘B Combustion
fameiBunslulngauld 16.18% 93 Kieldahl fidanianszdmnszangaasiioyada 16.32-16.54
Saunnd7AE Combustion Ae 16.12-16.24 iazannIs L ReLA e AR 2 F3WiNang
Sreissrn uinnaudiiarwuanAnsiuvnesiiinssaustndnAty P < 0.06

gmaflel 27-0-0 (CRM) NIFALASIERNLRE Kjeldahl ¥ Anaaeliuinsluinsiauis 26.00%
Famnn9133 Combustion ﬁ’imsmﬁﬁmm’tu‘immuiﬁ 26.08% 31 Kjeldahl RAMN1INILAANTEAE
aavdiaynAa 25.92-26.08 #afinandt 33 Combustion Ae 25.84-26.32 uasiiietilmagauey
LLﬂSﬂ‘é"}N‘II@G“]J'ﬂNﬂWU'J’WNﬂ‘ad")ﬁllllllﬂ"ﬂuLL‘FIﬂfﬂ"Nﬂuﬂ’]ﬁﬂﬂﬂ%ivﬁmuﬂﬂ’mm P <0.05 LAZAIN
mﬁ*u_l’%ﬂmmummaﬂwmw 2 58 nan1shameieddn lulasauiifianuuansinafiumeadia
m::ﬂuuﬂmmy P < 0.05 (Table 2)

fulnnaulugiunsn dssnaubiongmai]s 4-16-24, 12-12-17, 6-12-24, 15-16-15(CIS) uaz
2700 (CRM) Alulasauiidiaszilifaeia Kieldahl Ae 6.13, 12.73, 6.42, 16.43 LAz 26.00%
ss ey uazAlulnsauiitinmeilE#aeds Combustion A 5.90, 12.80, 6.17, 16.1814% 26.08%
AL Sern lulnnautug unsn FnmspilBaeais 2 FanemsamuAiRsgueniugate
12-12-17 weeiia 2 33N uaz 6-12-24 1R Kjeldaht AAngandrAnansg L (Table 4)

Table 2 Comparison of total nitrogen in chemical fertilizers (nitrate nitrogen form} between
Kieldahl method and Combustion method.

" T-N" (%) »
Fertilizer formula = g test’
Kjeldahl Method Combustion Method

4-16-24 6.13+0.12 5,90+ 0.08 *
12-12-17 12.73+20.10 12.80+0.06 ns
6-12-24 6,42 + 0.02 6.17 £0.08 *
15-15-15 (CIS) 16.43 + 0,11 16.18 + 0.06 *
27-0-0 (CRM) 26.00 £ 0.08 26.08 £0.24 ns

YMean of% T-N {lotal nitragen) £ SD (Standard Deviation), ZEyamine values of Grubbs® test and ttest (2-tail) & P < 0.05, ()} =
Significant at 95% probabillly level, (ns) = Non - significant at 95% probability level
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3. lulnsiawluilaaiisigiFe (urea nitrogen)

sl Lﬂﬂtﬁﬁi'}hTﬂ?LWVﬁWNﬁhﬂﬂLﬂﬁﬁfagj‘l,ugﬂﬂﬁﬂ (urea nitrogen) Stlsznevléon 8
gmste fioedF Kieldah! UAEAT Combustion Wudn gasila 13-13-21 unisiasyiliaeias Kieldanl
NIFTRAN Outlier ﬁsuﬁ’uﬂ’ﬂﬁﬁﬁ’m P < 0.05 nMsiiamzidaei? Kieldahl wuiBunlulnsauiedsie
13.27% m‘lu‘lﬁmsmuw‘lmmnmﬁ Combustion A8 13.41% 38 Kjeldah! A1 snszdanszanevasdieya
A8 13.21-13.33 TeliaeninA% Combustion A 13.34-13.48 LLﬂuQ'mﬂ"l‘J‘LLE‘H‘ULﬂHUﬂWL‘ilﬂElW‘U'Tlﬂd 2
T Winamsessitasrinulnsauiiflmuuansiumeaiansziniaddy P < 0.05

goatle 14-4-9 NFAATEVidaLAR Kieldaht AR unndlulnsiauAa 14.17% Fednd
8 Combustion Az Banadlulnsianlé 14.36% 33 Kjeldahl fiAnnsnszannezanareciayaie
14.05-14.29 tauni"35 Combustion A8 14.23-14.49 uszannisiReuiieudAagewLdwi 2 32
¥uanisi mﬂ"ﬁmmﬁﬂ‘lﬂﬂﬂ%ﬁﬁﬂﬂyLLmnﬁhqﬁ'ummﬁﬁﬁsxﬁuﬁ'mﬁné’m P <0.05

gmaile 15-15-15 WUn1saLAseiRaeds Combustion in9smen Outlier fiszimnindndny P
<0.05 MsAAsifies Kieldah! WianieRetbunnlhdnnauiie 15.14% S46an973% Combustion &
Aaszitunniulnsiauli 15.20% 77 Kietdahl fiAansnszdanszarevasiayaiie 15.08-15.20
WinfiAE Combustion A8 15.23-15.35 uasarnn s BaLfeARRELY 2 S2luan 5iAsey
waaﬁﬂu‘tﬁ]muﬁﬂf»muumnm‘ﬂqﬁummaﬁﬁ'?wﬁuﬁﬂéwﬂ"m P <005

gmailel 16-8-4 nsiAsnzffiaedd Kieldahl finnsdnAn Outlier Vlﬁ‘uﬂ‘]_luﬂﬂ"lﬂm P <005
1N3ALATIETELLAE Kieldah! XA L9AI A luInsiauAe 15.68% 396109192 Combustion va
Awsmifinnlulassuli 15.90% 78 Kieldah! fAnnanszannszanaresiioyadie 15.60-15.76 G4
#ia8n3133 Combustion  Aa 15.74-16.06 uaza N sulsuilaudedenudvin 2 32linants
3Lﬂmzﬁm'ﬂaﬁi'\‘LuTmuauﬁﬁmmLLmnm"Nﬁ’ummﬁﬁﬁs:ﬁuﬁ'ﬂéqﬁry P <005

gmatle 18:4-5 MATTaeA? Kieldahl lanwaaBnniulnsiauie 18.20% demanin
A% Combustion TR hilanadl 18.45% 3% Kieldahl HAmenszAnnsTAneeslayaia
18.12-18.28 Fetinsing13% Combustion A8 18.34-18.56 Waranmafiaufieurnaionui 2 33
‘Luman'mLmﬁ.,wﬂqmlutmmuﬂum'mLmnmqnummnmmmuuﬂmmy P <0.05

qnatlel 8-24-24 nIRATIEIEERE Kieldan! liAnan Bunasiulnsauie 9.01% sadndn
% Combustion ArmziRmnslulnsuly 9.12% 33 Kieldah HAnenszdanszanavasiayaie
8.97-9.05 flaand s Combustion Ae 9.07-9.17 uazannsuReudeuAnadew i 2 33lius
n'mLﬂm.,mmﬂ'fluTﬂmuwummmewnummnmmmuuﬂmmy P<0.05

qPat)t 46-0-0 (CRM) sAneiifaed Kieldah! TAnaiieunndlulnsauiie 46.37% 3¢
Fne1A3 Combustion HitATzsnadlutaslls 46.61% 5% Kieldahl fiAnn1snszannszane 1a

=4

Yeunfie 46.25-46.49 Hellannd3s Combustion A 46.37-46.85 LazannisuReuifiuusiaae
WUINWG 2 ﬁﬁlﬁmﬂmﬁmm:ﬁmmFi'\'[u'tmlmuﬁﬁm'mu,mnsiwﬁummﬁﬁ‘?i?:oi’uﬂﬂﬁqﬁ’m P <0.05

qmsils 2577 (BB) n9iiAnziidings Kieldan! liAednhunadhilnnaufia 25.17% 34
3133 Combustion AR vinashilmsiaul 25.33% 32 Kjeldah! HAMn1rnszdanszaneena
“]Jﬂuﬂﬂ’ﬂ 25.05-25.29 fafiaend13 Combustion A8 25.10-25 56 uaza NN L HELA LRy
WUt 2 3§1ﬁmamﬁLﬂm:ﬁmmrsh’lu‘l:cﬂmuﬁ'l:iﬁm’mumnﬁmﬁ’ummﬁE‘lﬁﬁxﬁ’uﬂ’ﬂﬁqﬁ'ﬂg P <

0.05 (Table 3)

<

e

¢ So.
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TulmsnawlugiivesyBulsznaustagrsils 13-13-21, 14-4-9, 15-15-15, 16-8-4, 18-4-5, &
24-24, 46-0-0 (CRM) uay 25-7-7 (BB) m‘luimmumma‘ﬂ“u’lmmm'ﬁ Kjeldahl fla 13.27, 14.17,
15.14, 15.68, 18.20, 9.01, 46.37 WAL 25.17% ANNAIAY LLa:m'luTmmummmw’"l,mmmﬁ
Combustion Aa 13.41, 14.36, 15. 29 15,00, 18.45, 9.12, 46.61 War 25.33% mquéﬁﬁuﬁﬁ'ﬁﬁ’]
"LuTmmu’Lmﬂm'm mmimﬁ'tmmm 2 fmmmummmﬁquﬂmquamﬂﬂ 8-24-24 et 2 39
FINIIATUNATFIU UAT 46-0-0 (CRM) y 11435 Kjeldanhl wmnmmmﬂﬁﬁu (Table 4)

Table 3 Comparison of total nitrogen in chemical fertilizers (urea nitrogen form) between Kjeidahi
method and Combustion methed,

" T-N"(%) .
Fertilizer formula t - test
Kjeldahl Method Combustion Method
13-13-21 13.27 + 0.06 13.41 £ 0.07 *
14-4-9 14.17 £0.12 14.36 + 0.13 *
15-156-15 15.14 = 0.06 15.29 + 0.06 *
16-8-4 15.68 + 0.08 15.90 £ 0,16 *
18-4-5 18,20 +0.08 18.45 +0.11 %
8-24-24 9.01 +0.04 8.12+0.05 t
46-0-0 (CRM) 46.37 £ 0.12 46.61 +0.24 *
25-7-7 {BB) 2517 £ 0.12 25,33+£0.23 ns

YMean of% T-N (tolal nitrogen) * SD (Standard Deviation), ZExamine values of Grubbs' lesl andi-lest {2-taity at P <5 0.05,
{*) = Significant at 95% probability level, {ns) = Non - significant al 85% probability level

nsamsilbilassuiansluilaedsnmnnis Combustion WiA1gend 35 Kieldahl
Fluan1svaaediliufidviaieaiuunisAnenues Etheridge UWazALE (1998) RISty o)
uazavndndwudnas Combustion iAntEnaiulnsiaugind as Kieldahl tiwgeariu aluds
wae eMEni (2552) FalEAmsneinBunatlsiuluens wudidd Combustion dawsnnliidnag
ATy sflugandnat Kjeldahl mnmiﬁnmmwﬁ’uwuﬁmmiﬁmm‘lu‘tmmumm”Lm'Lu‘luauTm
5% Combustion WA Kjeldahl w438 Combustion THA1 N mmmqLLﬂ"ﬂqmsnmmﬂumum:‘
mmd’uwuﬁ"nfmmmmm"ﬂmmn 2 A%nAn7 (Jaroonchon et af, 2010) ﬂﬁi“ﬂmﬂ‘ﬂﬁuWU'}’]’Jﬁ
Combustion umm?m‘“@mns"mﬂmawﬂmﬁqulummnnfmﬁ Kjeldah! usiad Combustion i
mmLﬂ?%uﬁmmiu‘tmmuwmﬂmummmgmmnnmﬁ Kjeldah! mmsﬂﬂmmm"umm'ﬁ
Kjeldah! LLﬂu‘lNNWuNﬂﬁl‘a‘gﬁuﬂﬂ 12-60-0 (CRM), 6-12-24, 46-0-0 (CRM), 12-12-17 u@s 8-24- 24
muamﬂammﬂmmmﬁ Combustion LLav'l,umummg'mm 12-12-17 UnE 8-24-24 Fagnwuile
mqmmnmmmumm‘luLnmﬁmummmmmu’qumfaumﬂqmuun Lummnﬂﬂumw'ﬂuaumh
FanaEL LLa..fLummmmuﬂummﬂﬂu‘lmma@mmm‘nmvmmsmam uﬂnmni{mmmm"u
Bundlulnsiauiavunbiana Combustion um'lmmamfamwaqmmmm“uﬁ@umqumm“
guFUNATIAMEERt e wINRIN NMsBTETRve teduaution (1Fu 2-3 daadng) N ldRS
Kjeldah Az zAuNd WA T se e anE RN At e
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Table 4 Determined deviation criteria of nitrogen-certified quantity for chemical fertilizer according
to the Fertilizer Act B.E. 2518 revised by Fertilizer Act (No. 2) B.E. 2550 B.E. 2552,

Minimum deviation criteria by percent weight

Nit -certified quantity b t weight
rogen-certitied quantily by percent weig {Compound fertilizer)

<8.0 0.4
8.0-16.0 0.6
16.1-24.0 0.8
>24.0 1.0
Fertilizer formula Standard values
21-0-0 2 20% by weight
27-0-0 (CRM) 26.019 = 0.054 %
46-0-0 (CRM} 46.54 +0.08 %
12-60-0 (CRM) 12,13+ 0.047 %
G

qumam:"ﬂmﬂﬂmam‘mmumm‘lu‘fmwu‘luﬁ‘ﬂmqqmmiqvﬁ’lmmmmaﬂmﬁﬁmﬁ
Kieldah! ua=3% Combustion 'Lmﬂn'ml,ﬂm.,wummu,rﬂnm\anmﬂnn'\wmmuﬂﬂﬂu‘m‘immu 3
g An wenldlan humsn uaze Budruuimun 15 grawuaniliien 3 ﬂmm'l.uwamm 1AT1EdAn
‘lu'llm?Lﬁauﬂ‘lmum'ml,l.mnmqnummnm Aagmatle 12-12-17, 27-0-0 (CRM) uas 25-7- 7 (BB)
fama‘l‘mmumfaLLFéﬂuwmuﬁmLﬂm.,mﬁuﬁm’luTmmunummmgﬂwmLmauamﬂﬂ WUl 5
amw‘lumwmummmmmmﬁm Af 12-60-0 (CRM), 6-12-24 uax 46-0-0 (CRM) Tunisamsey
Fatidt Kjeldahl Uag 12-12-17 ugs 8-24-24 Tnennsilasziigaenia 2 5anas

3% Combustion mmm’l.mwan'mmmwﬂﬂwlmmmgm wHuen LL@"'Lma'mﬂﬂ“wﬁu
9178 Kjeldah! mnauensitamazlsz@ninmansifimmzildanmiinmeiiutiaedeils
mnn'1wmﬁmi@“wﬂumﬁ'mmqmmnmqwmmmﬁmmiu‘fmmﬂuﬂﬂmuumwnnﬂmmnw uas
annaniifuuoniclunisdenizfmnsaniigaieilunsiame ssitjenaflludinedfrimnagls

Amsingsulszna
ma‘ﬁnmlum%«i’flﬁ%’unﬂmﬁ’uauuTmﬁJ Uit Tnendunfaiail 49im (munaw) Treanunsy
szung 103RLANYARINTIRILTEMInte A AN §Tn30alE Aniyndy neflusRfvingg
ﬂmumqwﬁ Wdiryly AnAve neign anndund Tannnaun AUATUEINTO] ATUE9TH UAY
Un34ta1nLTEm nedunfaindl 37dm @) Trsunsstlszung w‘lumfmﬂnmmafa'l.uizmw
maAnEARas

2 oy
LENAITENEY
naznsaunemsuazensnl. 255903 eRsssatelnnniiliel pw wae. do 2518 uasAut i,
UszmAnszvsaansmsuazaunsel. wiin 518,
nssvinEAsuaEAauNgal. 25591, imanesdgnmnsiensiiload. UrnAnsmmansasuazansod: wi 521,
Ferian vmosimi. 2550, Mz Bnadulanaut sl igeaada, T AftemslanseiiRanfumanuns.
NIIVHLWILAT, INHATIINESTNEIR. 10 5559
flszunsn wiaves uazilnun undond. 2546, meruArAUMTMY i MARanfiTRnfvrminagey, msanans
EANSRFLENT 46(162): 9-13.
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