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F—J—F RIEMEFR, CULOMEER, DVTUUTINMER, ST =V ER,
TT =)VIREME TR

1. [XL®HIC

TR, HEEVEEA TR B R A OB DR A AARELS E B STy, L0k i%ﬁ%ﬁe
BIAME SN T, SR ZEIEEO FFE O —>Th AR #EIL, TSR EIR T ORI L TR% T
ULy NEAERKL, HEE AR ENECDBNBHHZENED D | ANERKIZEBNT, aﬁ%ﬁénéﬁ
ER OB KENRESNTCND. F7o, IRBMIEER, VU T VU TINERER QT T =V MR R, 5B
PEREITR B AT T 2800, AILKAEREICEB T, G EMHIBRIE H L TRESIL TV,

FRAEBE, MR A— A — B B 25 O, e i s sk Hivd— 5, FEMRIEEL > T IE SR> 91250
S TODRERIET, ATHEEICERAEEL, ZOME M, RElESESEI DB 215, T4, IRk

SIFTIZRWT, Bk v~h757 (HPLC) Ik DE AL TR, SRR A4 258 7 2 FIVWH 2
LT, By MEZE R (B-N), REMEHE (UN), DTV T7IRMZEFE (DA-N), 77 =V % # (Gd-N),
BT T = VIR FEMEEFR (GUN) O—F ST N ATRELHERIS L7z, £ 2°C, HPLCYEIZED 5 Aoy — A ik
ELTT, KRSy OFRIE, R EMRO B, WEOREE, E& TR OFRHEY O FEBIERREORF 21T
T=DOTHEEA ST 5.

2. MHRUAZE

1) gtEEs

RIVLT VTR INT R FBHEEL 4 45, JRFE 3 &, AT n— VIRFBEAIE 2 &, FilES 7 =/VIRFE 2 &, A
TFNTIVTERMEGIRFE 2 K, TR VT ERHEEIRE 1 S QNI IR FE IV LT VT ERIN LR 3
REBRE 2 o AERE (LA AR 11 A5, WK BAEL 8 /1, FIER = A IEEL 7 5, #E R 0EE 3 R & O
AR 1 ) DA 44 H%:ﬁinitﬂﬂﬂé:uz it @t@tﬂ@a%lﬁ;@%@ X, 500 pm DAY — ZHEE T 1E
DA TR LT,

2) ARFORH

VIRSTATBUE NEMOKPE B 2 ettt — o2 —  (BL) IEEREHZ 2k A
2 PRSIATBEE N MK PEH R Z il b 2 — A e 7 —
SPMSATBOE N MK ETH B 2 i 2 — IEAE 22 e A
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(1) H5HK: HPLC OB EIH M OFEAERR O FH 52 1T DirectQ 3UV (MILLIPORE) CTHRUEL 728K, sk
OO RTALFEHEIZIE RFD240NA (ADVANTEC) THLE L 72 2K Bk & V=,

(2) VAPRERRE R (FBEAE) © RO AEE ZKFE YD A (KHPOs, Wako) 19.60 g & OVRRRRY AU FE
(H3PO4, Wako) 0.584 g Z Bl /KIZIEA LT 500 mL &L, { FARHIERMK T 10 52 ARl L.

(3) RFMEEFE, bV MEER, DT UUTINWER, ST =V ER RO T VIR FEMEE R
iR JRFE (CO(NH2)2, Wako) 0.2145 g, E VL ((CO-NH,)NH, HU{bik) 02454 g, Frfhs v 7
7R ((CN+*NH2)2) 0.1502 g, 7' 7 =V Hilgth (CoHioNg* HoSO4) 02574 g M O/ 7 =)V IR FE iR TR
(C4H12N3O2'HaS04) 0.2699 g #ZAVEFVEBHIKIZEED L 100 mL EL72 (ks D% FH (N) EL T, Wihh
1.0 g/L [2HEY).

(4) BB HRAEER (B2 ONELT1 mg/L~200 mg/L) : JRAVEEFIFER, ULy MEER
TEAER, VT U TINMEERIERER, 7T =V R RIEER L O T =V IR FEEE RIEER O — &
ZIRAL, KTHERARL, £A5r0 N LT 1 mg/L~200 mg/L DO S R SR Uk 2T L7z

3) WERUVEE

Table 1 (Z/RU722E @& M OVAIE S 1280 HPLC liEZAT 72, 728, AV LT VT ENIN LR F L Z 5 T
REBHZ DWW, ZDRS RO — 2% 45 BiE+%7-% HAMILTON PRP-X200 98FEVERSA A A5 Hi T 5 2
(HAMILTON PRP-X200) % F\>, Z3LLIFME Asahipak ES-502C 7C 35ERVERGA A 22 #4517 2\ (Asahipak
ES-502C 7C) & M\ =, AiiiLBRIZ 8Lk PTFE (Polytetrafluoroetyhlene) A2 7 L7 L2 — (FLFE 0.45 um,
ADVANTEC), 7 %F w7 2% —7—(OCUTOPUS CS-1), iz [y Bk 6800 (KUBOTA) K& UNE Ly i
%58 ZM-200 (Retsch) 2 fV 7=,

Table 1 HPLC Conditions

HPLC Waters 2695 Separation module
Detector system 2996 photo diode array detecter
Wavelength 190 nm

Column (1) Asahipak ES-502C 7C

(100 mm Lx7.5 mm I.D. 9 um particle size)
(2) HAMILTON PRP-X200
(150 mm Lx4.1 mm [.D. 10 pm particle size)
Column temperature 40 °C

Mobile phase Phosphate buffer (KH>PO4 28.81 mmol/L, H3PO4 1.19 mmol/L)
Flow rate 0.6 mL/min
Injection volume 10 pL

Measurement time 20 min

4) FHERRMF

AEBIOFRHRUZ DU T Scheme 1 1Z/RL7Z. EZFREHT, 1.00 g% 200 mL O fF& = A7 T7 22230 e,
100 mL OZEEKEMZ, ~7 3 F w7 AL —F—%FHWTH 10 &R, ZhamikE 2B LT 8000
X g TR 5 oy DL 72 BB ZRE R E LT, FORBHRE A Table 1 OWE LM THRIEL, 550
T — PO BRI IR EHR R DR FBEER, B ULy MERER, VU TV UTINEER, FT =Y
UHERROT T = NVIRFEEEROE B&ZRD, sl ORELZFE H L.
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TR D HTEEHE, 2150k 1.00 g 2 100 mL O E 7T A2ZINVEY, £ 50 mL OREKENZ THE
ZLUTIRVIRE 2%, 100 mL LL7-. ZHAELE 2B LT 8000 X g TR 5 4 Mim Doy B L 7= b P Zr il 20 E
RELTZ. BT E AR R U EZ 1 T o7,

1.00 g analytical sample

200-mL -1 Erl flask
(powdery) 00-mL ground-in stopper Erlenmeyer flas

< 100 mL of water

| Extraction | Stir to mix, 10 minites

1.00 g analytical sample
(fluid)

< 50 mL~70 mL of water

100-ml volumetric llask

Extraction | Shake to mix

< water (up to the marked line)

Ground-in stopper centrifugal precipitate tube,
8000 X g , 5 minutes

Centrifugal separation

| Measurement |

Scheme 1 Method flow sheet for Urea nitrogen (U-N), Biuret nitrogen (B-N), Dicyandiamide nitrogen
(Dd-N), Guanidine nitrogen (Gd-N) and Guanylurea nitrate (GU-N) in fertilizers

3. BRRUER

1) RIEFHOZE

BEhEIE, VAl KTV 2 (KHoPO,) B O AUl (KH2PO4) DFRERE L, 20 180 O BE L2 TR &
ZVERR L Tl e B B/ 25t L7=. Asahipak ES-502C 7C & AW CIRAHEHER (10 mg/L) ZHIELT-&
25, DABBKEBRR O AL T T = R R O T =)V IR B E R ORI A, K&EEH)
TAHMMDFEOON (Fig. 1). JRFEWESR, BV MEER, DTV TINEESR, V7=V MER, 7
T = VPRBMER B DOIRIZ 5 iy nssriEsiu (Fig. 2-1), BEIFHIEE T KHPOs 28.81 mmol/L, H3PO4 1.19
mmol/L 73w &I L7~

IRE, RV LT IVTER I TR FEAEHZ W T, ATEICEOFRBRLL 7-5UEHA A Asahipak ES-502-C 7 % F\»
TR N TR LTcEZ A, IRBWEEREKMER O — 73 EH 72 -7 (Fig. 2-2). £D72®),
HAMILTON PRP-X200 7 2% VT, FERICTHRL 73 UBHAIRIC O W CRICHIE & Corr~ N F 2%
RULT=EZ A, MR oy &y BE LT IR B E R O — I 5T (Fig. 2-3). ZOZEND, VAT LT ERN
TIRFREL S N NE S TR O JRFEMEEFE ORI EIZIZ HAMILTON PRP-X200 H72%HWWHZEEL
7z.
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AU

RT (Minute)

30

15

10

—+—UN —3-B-N —-Dd-N —-=-Gd-N —<GU-N

2939 29.10 28.81 28,51 28.22 27.92 27.63 27.34 27.04 26.75 26.45 23.52 20.58 17.64 14.70 11.76 8.82 588 294 0  KH,PO,
0 060 119 179 238 2098 3.58 4.17 477 536 596 11.92 17.88 23.84 29.80 35.76 41.72 47.68 53.64 59.60 H,PO,
Buffer Conc. (mmol/L)

Fig. 1 Retention time of any peak at different concentration of the buffer

2.00 400 6.00 800 10.00 12.00

Fig. 2-1 HPLC chromatogram of mixed standard solution Fig. 2-2 HPLC chromatogram sample

using Asahipak ES-502-C 7 solution of urea form using Asahipak
(Peak 1:U-N, Peak 2:B-N, Peak 3:Dd-N, ES-502-C 7

Peak 4:Gd-N, Peak 5: GU-N) (Peak 1:U-N)
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Fig. 2-3 HPLC chromatogram of HAMILTON PRP-X200

2) REROKRE

(Peak 1:U-N)

EAIR AL 9 25 (557D N LLTC 1.0 mg/L, 2.5 mg/L, 5.0 mg/L, 10 mg/L, 20 mg/L, 50 mg/L,

100 mg/L, 160 mg/L % T} 200 mg/L) K& OV 1 5% 2 s T CHIEL, ©— 7 mfE) O stz /ERR L.
Asahipak ES-502C 7C #2354, ULy MEZEFED 1 mg/L~50 mg/L O#iPH CHEARMEEZRL, JRFEME
WH, UVTUUTINMESR, FT =V EEEN 1 mg/L~200 mg/L DOFIPHT, VT =V IRFBEEEREN 1
mg/L~100 mg/L O#iPHCTEMRMEEZ/RL, WERE () IZW9 b 09997 LLETH-7-. £, HAMILTON
PRP-X200 Z V2354, JREMZEFEN 1 mg/L~160 mg/L OFPH CHEMIEEZRL, REFHEE () 1% 0.9998

Td-7= (Fig. 3-1, Fig. 3-2).
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© : Asahipak ES-502C 7C

y=233879x + 26304
12=0.9997

¢ : HAMILTON PRP-X200 = 31872y + 14297

72=10.9998
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Nitrogen Concentration (mg/L)
¢ Asahipak ES-502C 7C y=35207x+ 1620.8

‘ 2= 0.9985
e }éj]gOAMILTON PRP- ) = 34025x- 10711
2 2= 0.9984

Fig. 3-1 Calibration curves of U-N using Asahipak ES-502C 7C and HAMILTON PRP-X200

The figure on the right: All concentration range (1 ~ 200 mg/L)

The figure on the left: Low concentration range (1 ~ 20 mg/L)
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40000000 8000000
% 30000000 % 6000000
2 2
< 20000000 | < 4000000 -
=t -
10000000 | 2000000 |
0 50 100 150 200 0 5 10 15 20
Nitrogen Concentration (mg/L) Nitrogen Concentration (mg/L)
o :B-N ¥ =360038x + 107790 O :B-N y=374698x - 24547
C 2=0.9997 72 =1.0000
s :DAN  ¥=253842x+ 69861 A :DdN  y=261168x+ 38130
72 =0.9998 2=0.9999
- Gds y=141413x + 96244 o :GdN y=145245x + 22833
OGN 09997 2=0.9999
X GUN  ¥=90417x+ 33533 % 3 GON  p=02954c- 19401
) 2 =0.9998 12 =0.9998

Fig. 3-2 Calibration curves of B-N, Dd-N, Gd-N and GU-N using Asahipak ES-502C 7C
The figure on the right: All concentration range (1 ~200 mg/L)
The figure on the left: Low concentration range (1 ~ 20 mg/L)

3) MHFHO®RE

{EERBERL & O 7 =)V IR S8 AR SRS L CRWT, Sl SR F (KR Mt L7z, SRUBHCZR R K& Nz ¢
NERETICE I O BEL 2R, ~7 R F v 7 2AL2—F—T 5 55 ~30 e e X7/
HRIZDOWT 5 iz E LT (Fig. 4-1, Fig. 4-2) . JRF|MEZEFRIT 17.6 mg/L~18.1 mg/L, VL MEZE AT
7.21 mg/L~7.53 mg/L, 7T IREEFRIT 128 mg/L~132 mg/L, 77 =V M2 F1E 1.40 mg/L~1.51
mg/L, 77 =/VIRFVEZE T 17.3 mg/L~18.5 mg/L &— EHPHN THERE L=, dRYEE K O B2 b Ol

EIEDIZB T AR SR — 0 10 4323 5w & W L7~
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‘L‘{‘bd\ a 4
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1200 Frrrmmneemmnemneemmemne——m—————
R S ————————
2 p—>a = = a Z L
5 ___________________________________________________
T
(c o & o
0 1 1 1 1 1 T 0 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time (Minute) Time (Minute)
Fig.4-1 Effect of extraction time on Fig.4-2 Effect of extraction time on
extraction efficiency of each component extraction efficiency of Dd-N
——U-N —8-B-N ——Gd-N —<—GU-N ——Dd-N

4) FMEULFRERIC &S EE DT

TR AT ERMEE IR, ALRIEEE, B IR, R A IEE K O = E A Lk 5 FEO Tl
JEELE, g7 7 = VIR FRIEILT T = Ui R AR I A N U TSR AR (BRER 7T = VIR SEAEHEAEARL)
7t 6 BB W TEE ORGRA ML 7=

5 FEOTINEEHS, RFEMEFR, EOLyMEBR ROV T U U TINMER LY, GATR R, BHTR
BO 02 ML OEAHRED 2 {50 3 BMETIRINL, ARYEIZL72A357T Asahipak ES-502C 7C VT 3 AL
BT THOMTLIZ (Table 2-1). 72238, /L AT LT BRI TR FBIEEZ G T LRIEEHZ WIS, JREEEHZEE
GHVEAE, GATRED 02 5 OEHTFEED 2 50 3 B CIRINL, AIEICL7253> T HAMILTON
PRP-X200 % AT 3 mfFATHOMTLIZ (Table 2-2). FHIENLERIL 87.0 %~105.6 %, P THERIRE (R 22
(RD)I1E 0.1 %~3.7 % THY, W IERFERBRIED I ORS COSIRIREEICRB I 2B (BIIXER) O H
ELLNTHY, Tl 72 g oz,
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Table 2-1 Results of recovery test ( Asahipak ES-502C 7C)

Acetaldehyde Home garden-

. Compound Mixed Fluid mixed . Criteria of
condensation . . . use mixed
Sample Content fertilizer fertilizer fertilizer . the
Urea fertilizer 9
S S S S o trueness
Rec” RD? Rec” RD? Rec” RD? Rec” RD? Rec” RD?

)" (%) (%) (%) (%) (%) (%) (%)) (%) (%) (%) (%)

6.0 98.5 0.8 983 1.9 1004 2.0 102.0 0.5 1029 0.7 85~110
U-N 3.0 989 0.5 99.6 1.9 105.2 1.1 103.6 0.6 1026 0.6 85~110
0.6 923 1.9 99.1 0.7 98.8 0.1 99.9 1.0 96.9 2.0 85~110

0.2 87.0 09 94.0 09 915 0.7 95.1 0.8 91.7 13 85~110
B-N 0.1 914 0.7 949 0.8 101.1 0.2 9719 04 90.6 06 8 ~110
0.02 1055 1.6 105.0 1.4 912 0.3 1053 1.3 91.5 3.7 85~110

3.0 972 0.5 96.3 1.8 97.4 1.0 96.4 0.8 96.8 05 8 ~110
Dd-N 1.5 96.2 0.2 96.4 0.5 99.7 0.5 945 0.2 95.0 12 85~110
0.3 99.2 1.3 96.1 0.9 100.6 0.3 90.2 0.5 889 0.6 85~110

a) Mass fraction

b) Mean recovery (n=3)

¢) Repeatability relative standerd deviation

d) Criteria of trueness (recovery) show in Testing Methods for Fertilizers (2016)

Table 2-1 Continue

Mock fertilizer Criteria of
Sample Content of guanylurea the

4
b) o trueness

Rec RSD

)" (%)" (%) (%)

37 912 1.3 85~110

GN 1.9 940 08 85~110
04 1000 0.8 85~110

367  103.8 0.5 90~108

GUN 352 1046 0.8 90~108
334 1056 1.0 90~108

Table 2-2 Result of recovery test
( HAMILTON PRP-X200 )

Acetaldehyde

condensation

Sample Content Urea the

d
T b .o trueness )
Rec D

%)"  (%)” (%) (%)

6.0 101.0 1.9 85~110
U-N 3.0 103.1 0.6  85~110

0.6 86.8 0.5 85~110
a)~d) refer to the footnotes of Table 2-1

Criteria of
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5) BHTRERUTMHEE

DHTHSEE R O\ RS R 2 iR 327200, IRFBHERR, EULyMERBER OV T VO TINEEREZE R
PR BRI LR D LML T AL AR, Bl & IER & OF 2R 2= HE A IR, ilitr 7 = /LR FE RIS
T =V U R A RN LT RiiR 7T = VIR B AEEOFE 4 BRI, IS, AV LAT VTR
TIRFNEZ S AT RN EHR B E R 2B A TFA BRI ERDIOWMU TR 2Lz, b0
B VT 2 BT CHAZZ TS BIRBRL7-A5 54 Table 3-1 1R ULTz. E72, ZORE RO —ILhLE 77K
IRTEAT > THEO NI TRE L K O RS S % Table 3-2 (/RL7z. 7235, A OFRELOHIEIZIL Asahipak
ES-502C 7C %, %7z, $# OFELORIE 21X HAMILTON PRP-X200 % W CHIELT-.

ZORER, BB ITDERO IS LT, FHTHMERREZZE 0.5 %~1.1 % THY, FHAHE
MR Z21E 0.8 %~2.3 % Tholz. WIIOFH IR 26 JEEFERBRIED ORI T DI TREEE (DH T4
SRR 72) Je OV RS BE (Fh RIFRSHEEYE R 22) O B AN Th 722800, + 37k EEZ AL TNDHIEN
ez,

Table 3-1 Individual result of repetition test of changing the date for the precision confirmation
(% (Mass fraction))

U-N Gd-N GU-N
Test H -
d . o Compound ome ge'lrden Compound Compound Specify mixed
ay  Mixed fertilizer . use mixed 2 » .
fertilizer . fertilizer fertilizer fertilize
fertilizer
1 6.27 6.30 3.07 3.03 0.31 0.31 3.07 3.06 1.84 1.85 37.31 36.88
2 6.21 6.16 295 297 0.30 0.31 3.02 3.03 1.83 1.85 37.34 37.32
3 6.27 6.21 2.99 3.04 0.32 0.32 3.14 3.14 1.77 1.80 37.09 36.90
4 6.27 6.28 2.99 3.06 0.32 0.32 3.10 3.12 1.82 1.81 37.18 36.74
5 6.20 6.26 2.98 3.03 0.32  0.32 3.13  3.18 1.77 1.76 36.46 37.03

a) Measurment using HAMILTON PRP-X200 as HPLC column

Table 3-1 Continue

B-N Dd-N
Test Home garden- Home garden-
day  Mixed fertilizer ComP9und use mixed Mixed fertilizer Comeund use mixed
fertilizer . fertilizer .
fertilizer fertilizer

0.20 0.20 0.098 0.098 0.010 0.010 3.03 3.04 1.47 1.46 0.144 0.143
0.21 0.21 0.095 0.095 0.010 0.010 3.04 3.01 1.41  1.41 0.139 0.143
0.20 0.20 0.098 0.099 0.010 0.010 3.03  3.00 1.45 1.47 0.143 0.143
0.20 0.20 0.096 0.097 0.010 0.010 3.04 3.03 1.44 1.47 0.149 0.149
0.20 0.20 0.096 0.097 0.010 0.011 3.02 3.04 1.44  1.46 0.146 0.147

[, TR SO U'C I NS B
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Table 3 Statistical analysis of repetition test result for evaluating precision

Repeatability Intermediate precision

Ingredient Sample Mean” s” RD.” CRD:” sin’ RDin® CRD "
%)” (%) %) (%) (W) (%) (%)
U-N  Mixed fertilizer 6.24  0.03 0.5 4 0.05 0.8 6.5
Compound fertilizer 3.01 0.0345 1.1 4 0.0407 1.4 6.5
Home garden-use mixed fertilizer 0.315  0.003 1.0 4 0.005 1.7 6.5
Compound fertilizer” 3.10 0.0168 0.5 4 0.0558 1.8 6.5
B-N  Mixed fertilizer 0.204 0.001 0.3 4 0.002 0.9 6.5
Compound fertilizer 0.097 0.001 0.7 4 0.002 1.6 6.5
Home garden-use mixed fertilizer 0.0103 0.0001 0.9 4 0.0001 0.9 6.5
Dd-N  Mixed fertilizer 3.03  0.02 0.5 4 0.02 0.5 6.5
Compound fertilizer 1.45  0.01 0.9 4 0.02 1.6 6.5
Home garden-use mixed fertilizer 0.145 0.001 0.9 4 0.003 2.3 6.5
Gd-N  Mock fertilizer of guanylurea 1.81 0.01 0.8 4 0.04 2.0 6.5
GU-N  Mock fertilizer of guanylurea 37.0 0.3 0.7 4 0.3 0.8 6.5

a) N=10 (5 test days x duplicate measurment)

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

¢) Criteria of repeatability (repeatability relative standard deviation) shown in Testing Methods for Fertilizers

f) Intermediate standard deviation

g) Intermediate relative standard deviation

h) Criteria of intermediate precision (Intermediate relative standard deviation) shown in Testing Methods
for Fertilizers

1) Measurment using HAMILTON PRP-X200 as HPLC column

6) RHETRRUEETROMER
mé\ﬁﬁ@«& (B DON ELTH 1 mg/L) %{E'J/EL“C Bonr-ra<v I 5 o SN XD, %145 5 a5y
B NRE O FREHEE L. 5 5 plira & A LaWRIRO F EER = A G IEEHS, ?’Eﬁzﬁz%T B
/};%f“ FES 2N TR TR, 3 [ AT LTS f‘ozht/ SINTEDEENE LD EN R A R DT, RKIEDE
FRIZE Lo MEZESR 0.005 % (B &573R), IRFEMZEF 0.03 % (B ESF), DV T U TIRMER 0.01 % (*f*f
BOR), F 7= EEF0.02 % (B EDR), MO T =V RFEMELE S 0.006 % (B By 3R) L L el S
7o, 2B, ThoDE s FIRITE AR EOMRIC o7 E m#fiHE A L.
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Table 4 Quantification lower limit and detection lower limit of each target component

Estimated value from . . .
Confirmation by recovery test ~ Criteria of
chromatogram

Sample 2 9 Content of ~Mean Mean the ¢)

LOQ LOD material Valued) recovery trueness
@)” (%" ORI v M o) M O

(Asahipak ES-502C 7C)

Urea nitrogen 0.026 0.0078 0.026 0.0266 102 80 ~ 115

Biuret nitrogen 0.005 0.0014 0.005 0.0046 98 70 ~ 120

Dicyandiamide nitrogen  0.009 0.0028 0.009 0.0087 94 70 ~ 120

Guanidine nitrogen 0.023 0.0069 0.023 0.0257 112 80 ~ 115

Guanylurea nitrate 0.006 0.0017 0.006 0.0061 107 70 ~ 120

(HAMILTON PRP-X200)

Urea nitrogen 0.019 0.0057 0.019 0.0188 99 80 ~ 115

a) Lower limited of guantitation d) n=3

b) Mass fraction e) Criteria of trueness (recovery) show

¢) Lower limited of detection in Testing Methods for Fertilizers

7) FBEEEOBE

AIENHE - TR OFE AL 44 55 (FAEHE L C 94 FiSEA M) ZHE L, SMEMIC I D15, R—2T74(
COEMLDEEELFA L. Asahipak ES-502C 7C %@ﬁﬁu‘_@—m, EULyMEESR, VT VTR
PWER, /T =V BRI TNV RBHEERICONWTUL, EEEIE TR — 7SOk
REN otz (Fig. 5-1). RFEMEEHEIT, T/vzﬁ’/th%7JuIJT&%EEH&U%M%@H&@“&KWEH%
[ZDWT, M — 7 I EDIE TE A o724, HAMILTON PRP-X200 % FAVW5Z & CHIlE TE AL LA MR
L 7= (Fig. 5-2).

ZDZEND, HEEEE R O LR FE IR T = VIR FEOE A ORI NN ERE I ED
DA FS K OHIBRFIHOMERR/RE, FEERO ARG I3 32 5B BRI QN B & M ORI 242
MCELIHETHDHEEZ DI

s 1) (1)

010

h [T T T T T YT T M T MY T " I T N T 200 400 800 800
Fig.5-2 HPLC chromatogram of chemical
Fig.5-1 HPLC chromatogram of Conpound fertilizer fertilizer containing urea formaldehyde
using Asahipak ES-502C 7C using HAMILTON PRP-X200

(Peakl:U-N, Peak2:B-N, Peak3:Dd-N) (Peakl:U-N)
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4. FLoH

HPLCIEIZE DR PO T Ly MESESR, IRBVEER, VTV UTINEESR, V7=V MER KT T
ZIVIRFMEE R DRIFESHTIEIZ DWW THREILIZEZA, IROLBYDFER NGO,

(1) HPLC 57 2EL T Asahipak ES-502C 7C % V>, BEIFRILY ABRTEER (KH,PO4 28.81 mol/L, H3PO:4
1.19 mo/L) T/r~h T LE(ERRLIZEZA, JRFEMZEF (UN), BV MEZESE (BN), VT VT IR
## (DA-N), 77 =V % FE (Gd-N), 77 =/VIRFEMHEFH (GU-N) DIE T S — 7 %215 7.
72¥, BVLT VT ERIN TR BIEEZ & T BB O R FAMEZE R, FoDNT L TIIRMEE —2 L3 BETE
o7c12%, HPLC 77240 THAMILTON PRP-X200 Z W CRIBENH Cra~ T L& BB LT 25, +43
IS N — 7 215 T,

(2) Asahipak ES-502C 7C & H\\\ =3B O ERR T, B VLo MEZEFES 1 mg/L~50 mg/L £TOHREHIPE,
JRFBEEESR, DTV UTINMEER, 7T =V SR 1 mg/L~200 mg/L ORERIPE, 7T =V IR FEMEE
#7231 mg/L~100 mg/L £ TOHIFA CEMRIELZ R LT, 72, HAMILTON PRP-X200 % F\ /=354 O BRI,
JRFEVEZEFA 1 mg/L~160 mg/L £ TOWEFTH CHEMIEZ R L.

(3) WINEMGRERAATo7e A, IRBVEEFR, B ULy MEEFR, DV T VU TINERR, V7=V EE
B, 7T =VIRFPEEFZOBIULET, 86 %~105 %, 87 %~105 %, 88 %~100 %, 91 %~100 %% X 103 %
~105 % THY, W I IEEHEREBRIEI ORI CODTIMR 31T A ([B)IXER) O BEELIN ThH 7.

(4) ARIEOOHATHEEE K O F RS E 2B L7225, IEFERBRIEI RSV T DO TR EE (DFTHH RHZ
(R 72) K OVR ARG BE (HP TR HE YR 22) D H ZNTh 7.

(5) R TIREDHEREATOTRER, RIEICHBITDIRFIER, EULyMERHR, DV T VT INEER,
TT = MWER, 7T =V IRFMEEROE R TIRIL, 0.03 %, 0.005 %, 0.009 %, 0.02 % &% T} 0.006 Y%fz & &
HesnT-. £, FREHEE OE B FIRA Y 28U 3N X RINEIGREBR 21T - 72825, IRFEIEE
#, LT MEER, DU T U TINMER, STV M BER R OT T SV RBEEZROEINERL, Fh
ZH102 %, 98 %, 94 %, 112 %% N 107 % THY, LI Fud JEHEERER VL RSN A TR FE 12351 B BT
([N =) O H 1§ Ch o7z,

(6) AIEIHE-THBALEL 44 RARELT=LZA, KHE Y RO EE — 27 KON —RT A OB
OB ST

UL EDZENS, RIEFTE DLy MEESR, IRBIEER, VLTV OTINEER, VT =V MERK T T
ZIVIRFMEER O —FOWELLT, TO7RMEREEZA L TODT LD RS,
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Deter mination of Urea Nitrogen, Biuret Nitrogen, Dicyandiamide Nitrogen, Guanidine
Nitrogen and Guanyl urea Nitrogen in Fertilizer by High Performance Liquid
Chromatography: A Single-L aboratory Validation

Masahiro ECHI', Yasuharu KIMURA? and Yuji SHIRAI®

! Food and Agricultural Materials Inspection Center, Kobe Regional Center
(Now) Fertilizer and Feed Inspection Department
2 Food and Agricultural Materials Inspection Center, Kobe Regional Center

3 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

A HPLC method for simultaneous determination of urea nitrogen (U-N), biuret nitrogen (B-N), dicyandiamide
nitrogen (Dd-N), guanidine nitrogen (G-N) and guanyl urea nitrogen (GU-N) in fertilizer was developed and
validated as a single-laboratory validation. Samples were extracted by shaking and diluted with water. After
centrifugation, sample solution was analyzed by HPLC, on cation exchanged column with UV detection at 190
nm. As a result of 3 replicate analysis of 6 fertilizer samples spiked with U-N, B-N, Dd-N, Gd-N and GU-N each,
the mean recoveries were 86 % ~ 105 %, 87 % ~ 105 %, 88 % ~ 100 %, 91 % ~ 100 % and 103 % ~ 105 %,
respectively. Repeatability standard deviation of U-N, B-N, Dd-N, Gd-N and GU-N were 0.5 % ~ 1.1 %, 0.3 % ~
0.9 %, 0.5 % ~ 0.9 %, 0.8 % and 0.7 % respectively. Intermediate relative standard deviations of there were 0.8 %
~1.8%,0.9% ~ 1.6 %, 0.5 % ~ 2.3 %, 2.0 % and 0.8 %, respectively. The limits of quantification of there were
0.026 %, 0.005 %, 0.009 %, 0.023 %, 0.006 %, respectively. Those results indicated that the developed method
was valid for the determination of U-N, Bd-N, Dd-N, G-N and GU-N in a fertilizer.

Keywords urea nitrogen, biuret nitrogen, dicyandiamide nitrogen, guanidine nitrogen, guanyl urea nitrogen

(Research Report of Fertilizer, 10, 72~85, 2017)



