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1. [XL®HIC

JREE, ZEABKOIEBIHIZE ENIEROTERRETHY, v —BEOIERICIY P TTIb
AL, TIUMM TR R OIRFBZREH L THESNZET 2 (Fig. 1) 2E0D, ARBOEFREL TS TV
5. ZOZEND, BERDOREE EETHZENE, EEIORHECIE R BLOEFEZ D L TEHE THHE1T T
72, B OZE A BRI O & B2 HIM T 2RI 5 LB 2 b,

TEk, REAE K& OHERE H D JREE D /3 T iEE L CIE, WOk IEICKVBIE T2 050503, FEAEIREH D #TIE Vi
R DML, Z<HRESILTND2TION, EOHED, AR TS RO EICE M a9 25, %Y
PEDHEFRS AT, FEORENHS. Z22°C, LB ORBEOE A B2 E{EICHR T 224 B, &
HWRIE v~ 7T 74— (HPLC) IZ LD AEEF R D JREE S HTREIC 31T D38, B, K5, B & TR, Nl
I, TR R O TR B SR DRt AAT 272D C, TNOOME A WS T 2.

Volatilization (Ammonia Gas)

0

1
Uric acid |—>| Allantoin |—>| Allantoic acid |—>| Urea |—>| Amn;onia |

Ammonium ion
150, > l > 2H

Nitrous acid ion

| Nitrification
(in soil)
0.50, —> l

Nitric acid

Fig. 1 The pathway of uric acid metabolism

2. MERUAE

1) #HEEH

BB L TR OB AR 24 5L ((BARAEEE, 15 TRSSEENEE}, TRAHENNAE G IEE, HEAE K O8O HE
oW (OTHSA)) MG T-. (GIEREEREL, HEAR K OB O HEES#)1E 65 °C OIEIRFZEEHIZ T 10 K
MR L7=1212, thoFEO IEEHIE Y97, T2 uilE D% AV T 500 um LA IS RLT-.

VBRSIATBOE NEMOK PEH B L it 2 — it 7 —
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2) HEFOHRR

(1) 7K: JISK 0557 [ZHET S A3 DIK.

(2) pH 7, pH 8 &TF pH 9 @ 1/15 mol/L VAFEREEHL: JIS K 9007 \[ZHLET DV AME —IKFEHVT A
(KH,PO4)9.073 g Z/KIZIA/LT 1000 mL EL7=H0, KO8 JIS K 9020 [ZHLIETHVAMEKTE —~F UL
(Na;HPO4) 9.464 g Z/KICIAHLT 1000 mL L7=b0%, pH A ENLH 7.0£0.1,8.0+ 0.1 ZTR9.0+0.1 (2
RHIHRALTHHALE.

(3) 0.1 mol/L B AR N AEHE: ©ab i) A (NasP07) 26.6 g Z/KIZEAEANL T 1000 mL &L
7.

(4) 0.4% REEVTFULYHE: FEE 99 % (B 57 28) L EO IRV T 7 A (Li2CO3) 4 g 2 /KIZEEAHL T 1000
mL L7-.

(5) 0.1 mol/L /KAt TR 2 . JIS K 8576 \ZHIE T 5Kt TN . (NaOH) 4 g Z/KIZEEN LT
1000 mL £L725H0.

(6) 0.01 mol/L fREEYF U LGHE . FIEE 99 % (E 50 5R) LL ORIV F 7 A (LinCO3) 0.74 g Z KIZEDL
T 1000 mL &L7=.

(7) JREEFEUENZ (1000 pg/L) @ JREE[CsHaNLOs] (FIEHMIZE T3, Frfk) % 0.100 g 134°0ED, 0.01 mol/L
R T NI AL C 100 mL L7z

(8) 7T M UAEAERR (1000 pg/L) : 772 M2 [CaHgN4Os] (BARALS:, Fifk) 2 0.100 g 13220 &0, KiZ
LT 100 mL L7z,

(9) 7T UBBEENERR (1000 ng/L) : 772 b B[ CaHgNLOs] (FIYEAFE T2) %2 0.100 g 1352040,
0.01 mol/L fREEVTF U LESIKIZHEHL T 100 mL & L7z,

(10) MEMRFEAEER (0.1 pg/mL~100 pg/mL) : JREGIEWERR, 77 M IAZAER K VT T b
PRI e O —E BZIRAL, R CIERARLT 0.1 pg/mL, 025 pg/mL, 0.5 pg/mL, 1 pg/mL, 2.5
pug/mL, 5 pg/mL, 10 pg/mL, 25 pg/mL, 50 pg/mL & T 100 pg /mL O ERHIR A RER 2202 il
7=,

(11) 20 mmol/L FERET > E=0 LA : JIS K 8359 (ZHLE 9 HHERE T E="7 . (CH;COONH,) % 1.54 g
W0 ED, KIZEEHLT 1000 mL EL7=.

(12) A%/—/: HPLC H

3) BERUEE

(1) mEEIR7a~~777: Waters 2695 Separation module, 2996 photo diode Array Detecter
(2) #Z2A: Scherzo SS-C18: X 250 mm LX NFE 4.6 mm 1.D., Kifk 3 um

(3) ~I XTI AZ—TF—: FUTHY 738 F-626N

(4) mL/BERE: H 72 TH himac SCT 5BA

(5) LB : KUBOTA 6800

(6) LR : ZM-200 Retsch

4) FHERBF
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(1) 4 H

FrIRIC U720 FECER 1.00 g 23648 =722 200 mL (21320 EY, 1/15 mol/L Y AFEFEER (pH 8.0 +
0.1, LLF pH 8) % 100 mL Mz, #&<IUm 4% L, 60+ 2 °C IR LIRE LT 4+ —F— XA THI 30 23 R
I (10 73 ZEITBR<IRED) 12, B HIC~ T 3T w7 A2 —F— % VWTH 10 Sy SRS, MiHiEE 15 mL £
7213 50 mL O LA 12D, 1700 X g T 10 sl O BEL 721, 5128000 X g T 5 Jy i Loy BEL 72
D%, HPLC & H#EHA R £ L7- (Scheme 1) .

1.00 g analytical sample 200-mL ground-in stopper Erlenmeyer flask

(powdery)
< 1/15 mol/L phosphonic acid buffer (pH 8) 100 mL
| Extraction 1 | Heating in water bath (60 °C), 30 minutes
| Extraction 2 | Stir to mix, 10 minites

Centrifugal separation 1

(Dilution) | (1/15 mol/L phosphonic acid buffer (pHS))

Centrifugal separation 2

Measurement HPLC

Ground-in stopper centrifugal precipitate tube,
1700 X g, 10 minutes

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

Scheme 1  Method flow sheet of uric acid in fertilizers

(2) HPLC (ZX5HlE

KRR SHEHERR 10 L & HPLC (ZVEAL, Table 1 OHIESRMTHIEL THLNI-E —7 B S bR
BMAVERR L2, 3UBHATE 10 uL 2 HPLC ICHEAL, B —7E S LR BN LN F O R IR D B AR,
OINTRREI R OB EAR L. 728, WIER IS OWTEL, #iEEe—2I2 25~28 EICHDRENH-T-7-
O, 30 47k,
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Table 1 HPLC Conditions

HPLC Waters 2695 separation module
Detector system 2996 photo diode array detector
Wavelength 290 nm (uric acid)
210 nm (allantoin and allantoic acid)

Column Scherzo SS-C18 (250 mm Lx4.6 mm 1.D., 3 pm particle size)
Column temperature 40 °C
Mobile phase 20 mmol/L ammonium acetate - metanol (9+1)
Flow rate 0.4 mL/min
Injection volume 10 uL
Measurement time 30 min

3. BRARUEBER

1) ARFEHO=E

(1) HPLCOZ3HEE—R M O 7 15 DIEER

JREEL, EDRHE THHT T MU S O T T " 0O HPLC £721X LC-MS IZEDHIEEEL T, Mg
DEVEYE, VYA DI T LT TV r—ay, M OA B INED AT LT 7V r—a Lndsts
BN (Table 2) . ZNHDIE, AHIMEOTFE X, WERKEA 210 nm &35287C, JREE, 770k
AL R OT T M UBEERIFHCHT T 5N TEDLN, MO FIETIET IV M ET T MM g% B CE
F°, 7o, HILIC AT L CTIHIRIEET T2 " b B CE RN e a2 B LT

NEBIOFHRIZ Lo T, REAHRIFEEIDNDACDIREED, (W E THLT T M EIT T M TR
DI THRIET 2L D LEE R, 5% 3 MO ORIRE I AL E LR ST LEITh X TEDLD, AT
FA I MEDEMES B LU CRATLIEL. 728, B LA, WEKE, 17 ARNRLK I T AIRE
Thb. WBIEICEDIu~ bS50 —Hil% Fig. 2 107

040 —
0354 d (3) 035
g. his (3 )
0304 b 304 -
!
0254 0254
30201 32 0201 (1)
0154 Q15 é
104 ’ ato] T (2)
b g
| hE N
am _' iy o0 Sh—+K 7 N
a0 200 400 600 800 1000 1200 1400 1600 1800 2000 a0 200 40 600 800 m‘]}'m 1200 1400 1600 1800 2000
B
(Wavelength: 290 nm) (Wavelength: 210 nm)

(Peak 1:allantoin, Peak 2:allantoic acid, Peak 3 :uric acid)

Fig.2  HPLC chromatogram of mixed standard solution (50 pg/mL) using Scherzo SS-C18
(The solution is diluted with 1/15 mol/L phosphate buffer (pH 8) .)
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Table 2 The measuring method for uric acid and its metabolite, using HPLC or LC-MS

The name of Flow
Column
analytical method or Substance "[“?e name . 2 Mobile phase rate Wazfeleil gth m/z
testing organization oreo size (mL/min) .
74 mmol/L phosphate buffer
b)

Japanecsleti Uricacid  ersi ; 5% L ) 1.0 284
recommendation ric aci ODS-4 mm 74 VL phosphate buffer . -
method for serum 5 um (P) b

(pH 2.2)” - Methanol (98+2)
. 4.6 mm ¢ Methanol-Water (9+1), 0
Niigata Univ., Japan Aﬂﬁlia r.1to/131: d 53 cs8 try 150 mm L added monoethanolamine 0.8 210° 157
ntoic Ack 5 um (P) (0.01 %) 175
L. ) 2.1 mme .
GL Science Corp. Uric ac%d Inertsil 150 mm L Aceto@e - 2 mmolL 03 169.9
Allantoin HILIC ammonium acetate (9+1) 157.9
5 um (P)
HILIC 4.6 mm @
Ehime Pref,, Japan Allantoin Sil 150 mmL  Acetonitrile - water (95+5) 1.0 195 -
4 Unknown (P)
Uric acid 3.0 mm ¢ .
Imtakt Corp. Allantoin S;hecrf‘; 250 mmL 2 Ot “tm‘OVLt;a““ml n;fl‘ 0.4 210 -
Allantoic acid i 3 um(P) acetate - methanol (9-+1)

a) ¢ Inner diameter, L: Length, (P): Particle size
b) 0.2 mol/L disodium hydrogen phosphate 12-water and 0.5 mol/L phosphoric acid are mixed
¢) Measured by LC-MS (Ionization mode: APCI) because ofno dividing peaks with allantoin and allantoic acid

(2) MEEE

TR O SRR DWW G HE % Fig. 3 1R, AL 27 MEDJTIED TIX, HIER E% 210 nm LTV,
PRIZEIE 290 nm M OF 235 nm AF IS RF A2 R I A S D, FFIZ 290 nm TIE 210 nm K0 @O — 7 @3 2455
NHZE, F72 290 nm IZBWTHIIRBEORFFRERIHE IR OB EE — 7 DV D7y o= 2800, JREEIZD
WCIEHIER; K% 290 nm L7z,

(3) BTN

AL BT IMEO FED T 3.0 mm ESIUTWEA, HiE 0.4 mL/min OS54 Cldk HPLC A7 A CEH T2
B HZRZ DN T, RN ) S A— 7 —HEREHIPH A RIEICH Z 7270, ZNER NI T NBEEZ LD KR
72 4.6 mm OLOIZEH LTz,

(4) T LIRFE

AL BT MED TFEYY TIE 50 °C ESIVTN, IWHEK T AY ) — VD17 AN TORZIRICH K T L5 2 5
D, TEEEINIE ) ORI INN R HNIZEMD, 17 AIREEIE 40 °C LLT-.
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Fig. 3 Absorbance curves of uric acid, allantoin and allantoic acid (50 pg/mL)

2) REROEREOKRST

- IR AR HERR (0.1 pg/mL~100 pg/mL) Z AR{EIZHEST HPLC IZHEAL, Sbi7e/a~ M Z L0
v — 7 mE SO R A VERR L7 (Fig. 4). JRERIZ 0.1 pg/mL~100 pg/mL #H 24 SO T @ OB S-S
iz, 728, 77 M E 2.5 pg/mL~100 pg/mL A5 SO, 770 MU BRIE S pg/mL~100 pg/mL 84
EOHFPHCEWERR RSO
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Fig. 4 Calibration curves of uric acid, allantoin, allantoic acid using Scherzo SS-C18

3) HMHEHDORSEL 1: pHICEBLE:, BHEOEED®RS

CHETICHMESN TS, LB OHERR T D JREE S HTIEIZ BV TR, FIHREL TOARE —KFEHIT L
TRUE K O AR KSR —F R DRI AR A L CRBLL 7= 1/15 mol/L W A BEFE I (pH7.0 £ 0.1, LA T pH 7) %
9, 0.1 mol/L BV ABRF R VA ™), TR 0.4 % (F721% 0.6 %) RERYF 7 LA DS OB TS,
INHDORED pH IZZNEAEAR 7, 10 OV 11 THHIEL, JREEXH AKITITEIATZ DN T VAV IR THD
Dz LA E 2, ZBOIRIRIZINZ T, 1/15 mol/L  ABRFEEE (pH 8) 2 T8 0.1 mol/L ZKE&(L7F R KRR
(pH 1359 12.5) 122\ TC, RO FFIETIRIROH I J1% LSRG 52 L E LTz, 7235, 0.6 %IRRT LAEHRIC
DWTIIRRET L2 o7z,

PREEZ RN T 22 LA B LT AR O AL AL, V5 IR FREEAEE), IR A HEAEME & AEE K OHEIRA- 1 S itk
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L, 200 mL =77 AT 506 1.00 g 8L, AHlH#K 100 mL 2%, ~7 RF w7 AZ—F—"T 10 43
PRFRL, 30 BEL 7o 3UEHA R % HPLC I Tz,

i % Table 312, £/o—HIE LT, {HIRREEILESUEHZ 3172 HPLC fIED I n~ K Z L% Fig. 512, i
IRt RAHEEEA IR RS 3 IEEHZ DUV T, 0.1 mol/L BV AN AVAT, 0.4 %RERYF 7 LR
1 % OY 0.1 mol/L 7K &AL TR w7 LK ERHR Tt L 72 & 3UBHA IR, PRIETRFEAY pH 7 J OY pH 8 DY A JEFEE
IR TERD 72, ZOBMELT, WK O pH 23 E<7320 & 5 LALEHR O IR RO B R EE D hS< 8o Tz,
FTNTIRFED R T =T OER - R MEES T, FENEZ L.

7a~ T L T B, 0.1 mol/L B 1Y AT N AR IO S8, 1/15 mol/L W ABEHE I (pH 8)
M EOBREMRNTH )DL T, B —IEEE LR, SEER AR CXHIEAVRBRINTZN, —JF
T, 0.1 mol/L BV AU T NI VAR CIIhod 4 IR HATC, JREEO PREFIRE I 23 i | R E D8 ) 3
HoT.

BHHH RO pH & Lol 45 & (Fig. 6), pH 7 X OV pH 8 ™ 1/15 mol/L W A BRFEENRIL, FEMEAEIC LV O
HNE D> THIHIR D pH ZENT/NESWAS, 0.1 mol/L BB AUFE T RN T ADGA 1T E BN KENST-Z 800,
RBFOFEEIC LM OB KRELRDIENE 2 B,

LI EDZ s, ZO% OISO RFHI DWW L, BERICEVFEIOFEEEIC) ) 5T R EEDHh H 7]
INEELGNEE ZHND, 1/15 mol/L D ABREEHRICK > TITHZ & LT,

728, ZOMRETOBEMETIX, HPLC JIERFICNAEDY 3.0 mm OB T L% AL T=DT, Fig 5 O7a~hr
T IR DR EEOEFFRER (4.0 43 ~5.4 43) 13, Fig. 3 D7u~ I AMZBITLENLVE BL 2> T,

Table 3  Contents® of uric acid by extractive solution (mass fraction (%))

1/15 molL 1/15 molL 0.1 mol/L o) 0.1 mol/L
phosphate buffer phosphate buffer sodium o 0.4 % sodium
(pH 7) (pH 8) diphosphate  Humcarbonate g
Ct‘f;t’pﬂj;“?d 0315 0.423 0.00298 0227 0.0427
Composted sludge
m‘;e e £ .82 0.975° 0.924°) 0.536° 0.0390°"
Congr‘z;jtzzmd 0.203 0.207 0.290 0.298 0.243
Compost 0.896° 1.159 0.967° 0.774° 0.309°

a) Sampling amount: 1.00 g, extractive solution volume: 100 mL and stirring time: 10 minutes
b) Mass fraction
c¢) Dry wt. : The same applies to the following, for composted sludge fertilizer and Compost.
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a60. Q60
0504 0504
0404 0404
3 0304 2 0304
02o] g 020 %
a10] |'i] a1o] j‘]
- f
000 jl L 0.00. JJl (ik -
Qo 2.00 400 600 00 1000 am 200 4lo 600 500 1000
5 5
(1) 1/15 mol/L phosphate buffer (pH 7)» (2) 1/15 mol/L phosphate buffer (pH 8)»
Q60
0504
0404
3 0304 g
0204 i
Q104 lr
Q0o A |J |‘\ .
ato 200 4o 5 6.00 200 1000
3) 0.1 mol/L sodium diphosphate®
phosp
Q60 Q6o
0504 0504
0404 5 0404
3 0304 ﬂ 3 0304
0204 ) ‘| 020]
ato] i \ ato4 2
! ! I'T'v
000 0o
ato 200 4o 500 1000 ao
5 %

(4) 0.4 % lithium carbonate (5) 0.1 mol/L sodium hydroxide
Fig. 5 HPLC chromatogram of composted sludge fertilizer sample solution by extractive solution
Injected sample solution: (1)~(3) Diluted in 5 times the volume by extractive solution
(4)~(5) No dilution
Wavelength: 290 nm
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1/15 mol/LL 1/15 mol/L 0.1 mol/L 0.4 % 0.1 mol/LL
phosphate buffer phosphate buffer sodium diphosphate  lithium carbonate sodium hydroxide
(pPHT) (pH 8)
M extractive solution B Compound fertilizer B Composted sludge fertilizer

@ Compost mixed fertilizer @ Compost

Fig. 6  Change of pH values of all sample solution by extractive solution

4) HHFHORBEL 2: HICAVDYABRZEEROD pH R U EFEORE

Y AR IZ OV T, htE~887 L D UMESEICO pH Okt 5Z &Lz, RIRHT, Al e
[ZOWNWTHIRRILTZ. pH IZ DWW TCIERTE TR L7 pH 7 X TN pH 8 DOIZ pH 9.0 + 0.1 (LLF pH 9) %, 7=,
PRARIERTIZ W TIE 10 43, 30 40, 60 3[R ON 120 50D 4 Bz, sz, fER% Fig. 7
[hbae

[F UL R C Ll 95 &, & 3UBRAIR O IRIEIR VL, (LAAEELD 10 382 B G, 42 pH7 < pH
8<pH9 Th-o7z. ZOFERMND, 3 FIADY AMERRE IR DO pH 9 DH DN h, IREEOHIH /)23 TVD
ZEDRBENTZ. LL7RG, @& pH OIRATEANT HZ L85 HPLC JlTE 7 A~D A EEL, ZDH%
DORFTCHEH T2 1/15 mol/L W AFEFRFEATR D pH 1E 8 L, IROIMHIEFEMFHILY, pH 8 DR T pH
9 DI VLIS D 1 &35 2 B LI, £, EOEEIRIZ OV T, FEHERREREIAS 10 3 &L 830 43
TN R F43C, 60 53 F721T 120 3TN ETHDHZENIRIBIIL.
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Fig. 7 The varialation of content of uric acid by changing pH values of 1/15 mol/L phosphate buffer

and stirring time (mass fraction (%))

5) HItHEHOZFEE 3: R ER VR ORE

1/15 mol/L W A FE#EET R (pH 8)fli i TR DORRFHI W T, EDRBHI DWW THHE#RIF[F A 60 77
F20F 120 3 ELT2BRIT, b IRERIE D i< 7e > Qs (Fig. 7), KVEFRECoRt A rIEEIC25L9, I
B TRREZRRT 2L Uiz, VARSKEENR(pH 8)HHIC OV TC, FRT 60 2 £721% 120 3§20 H0 7
&, 40 °C F7213 60 °C T 30 /MR 10 73 F7213 30 T2 H1EE T, IRESREZ LI LTZ. S5I2%
NEDOFERL, 0 A BREE IR (pH 9)HHIZ OUWTHEE T 60 23 F721% 120 0T 20 A0 5 iEIC L5 ALt
LT, ZNHORERA Fig. 8 [TRT.

EDFEHZOWTH, MRS OV TN TRZRL < 40 °C IR TEHY < 60 °C IR TREHVOIE
(ZIRBRILFE DS < 7R D E ) 28 DAL, 512 60 °C MR TIE, WABETEENR(pH 9) TR IR L7-BRE A% £
IFENE BEIDRERE IR o72. — 5T, RTONMRRIMFIZIHBNT, HHEERFHA 10 237035 30 3BT THIR
(3= N YA AT i E R E TS a R AN/

VL EDZEMNS, S ORRETCORHIEEE & OHhHRFEIX, 60 °C T 30 23R 10 /o fiHre L.
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Fig. 8  The varialation of content of uric acid by changing heating temperature, stirring time and pH values
of 1/15 mol/L phosphate buffer (mass fraction (%))

a: No heating, 60 minutes (pH 8)

b: No heating, 120 minutes (pHS )

c¢: Heating in water bath (40 °C), 10 minutes (pH 8)
d: Heating in water bath (40 °C), 30 minutes (pH 8)
e: Heating in water bath (60 °C), 10 minutes (pH 8)
f: Heating in water bath (60 °C), 30 minutes (pH 8)
g: No heating, 60 minutes (pH 9)

h: No heating, 120 minutes (pH 9)

6) FUEAEHDRE

TREEEL 24 L (FEABKEEAMEHASN TODLO 22 4, R OE SN TOZRNED 2 ) I22o0nT, A
B TRBROD & A B2 E U745 % Fig. 9 M O Table 4 (27777

FENVHRFEIE L TINTRZEASANEEL BB SA, TS, 9T DSAFEITIREAM TLTIEEZ
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ETIEEHZ OWTIE, —HObOZFRWTREED R HSITZAY, FEA SRR U TH S ABRBEIR D %5
T AEEHZ OW T, JREEDRR SN2 DI ~T2. Fe, KO pH ZRIELTZEZA, D AFEREIR
(pH 8) DFEENE AT\ =d )l ik 0 pH O#FiPHIL 7.3~10.1 EEHI L > TREREB N ROSNZH DD,
JREEDR SN TZH DI OWTE AT 7.5~8.5 OFHIZH 7= (Fig. 9). ZOZEnD, RIETIEHIHK O pH
R 8 AL/ DTN, IREENLEL THIHEN AT D SO —DTHHEBZ Z LS.

728, FUEIOREINEIFE IO IR (LEARE 9 & TV 10) 122\ T, IR D pH (ZIZZED b ez
23, PREED E BT ZEN RS, A/ NE) -7 (Compound fertilizer 10) (ZOWTIE, 77 MU bl
ST, EWVIOFEBIN B ST (Fig. 10). ZOTEND, IREEOEA EA4 T BEHFR OZEE A B RFEEOEH DA
AR T2, IERIOREICL > TUET 7V MY OEH BICOWTHIER T AU ERHHEE 2 LS.
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Table 4  Poultry origin materials used and content of uric acid in samples

Content of
Fertilizer Sample S ) Poultry origin mterials
Number __ yric acid(%)
1 N.D. Calcined manure
2 N.D. Calcined manure
3 N.D. Calcined manure
4 N.D. Calcined manure
5 N.D. Calcined manure
Compound 6 N.D. Calcined manure
fertilizer 7 N.D. Calcined manure
8 N.D. Calcined manure
9 0.572 Calcined manure, Processed manure fertilizer, Composted manure
10 0.293 Calcined manure, Processed manure fertilizer, Composted manure
11 0.0249 Processed manure fertilizer
12 0.398 Calcined manure, Composted manure
13 1.1 zb) Manure
14 3.35% Manure
Composted b
- 15 ) M
sludge fertilizer N.D. anure
16 0.157° Manure, Processed waste fertilizer
17 N.D.” Manure, Feather meal
18 N.D. -
C t mixed
On;i’:zhzr:rlxe 19 0.533  Manure
20 N.D. Calcined manure
21 1.16” Manure
Compost 22 N.D.” -
23 299 Composted quail manure
Animal manure 24 0.0249" Quail manure

a) Mass fraction
b) Dry wt.
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Standard solution (50 pg/mL): equal to 0.05 % (mass fraction) in fertilizer

(1) Allantoin  (2) Allantoic Acid (3) Uric Acid
Fig. 10 HPLC Chromatogram of solution of compound fertilizer detected on uric acid and allantoin

(Wavelength: 210 nm)
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ANEIGEAER I, ATE TR SR S TALRRIEEL, 15IRSERENTEL, RAHEILE S IR OHEIE A
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1 ML, I, Mg OB VICHs1) 5 HPLC JIE FEEHER L [RIERIC, JRIE% 0.01 mol/L %
FRY T LSRR U CE L 72 b O -2, IRIIIREELE, JREED 0.01 mol/L FREED T NAHRIZ T D
FREEDMEZR 1000 pg/mL Th-o7=Zlhb, ZOPREE (B3 T 0.1 %) i KEL, 3 BEOREZRIML Tt
12389 % 3 SOMTONT LT, EHMIIERIL 85.5 %~ 114.1 %, G THIRMEAER 72 (RSDr) 1.0.3 %~2.1 % T,
TR BRIE O BT DRI E L~V D [BI RO FF A #2472 L7=(Table 5).

Table 5 Results of recovery test

Sample Criteria of

b) c)
Samples Content Recovery RSD: the trueness”
%) (%) (%) (%)
. ; 0.005 114.1 2.1 70 ~120
ompoury 0.01 105.0 0.6 80 ~115
fertilizer
0.10 100.2 1.0 85 ~110
. od slud 0.005 104.4 1.0 70 ~120
omposted sludge
. 0.01 90.1 13 80 ~115
0.10 933 0.2 85 ~110
. — 0.005 97.4 15 70 ~120
OMPOSt Mixe 0.01 85.5 1.7 80 ~115
fertilizer
0.10 92.4 0.4 85 ~110
0.005 92.5 1.0 70 ~120
Compost 0.01 85.3 1.1 80 ~115
0.10 101.8 0.3 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 (2018)

8) BHTHEERUPEEE

AJECTIREEDR SIS TAC AR, JGIRREEAREL, TR HEAEAT S AERE R OHEARA: 1 A 2 R (B &
SPEET 0.1 %KL ON0.01 %) DIREEAIRAZ I C, AEODHTREE K O IR 2 i L=, 2 fMT TR %
B2 TS BIGHEITSTERE Table 6 12, T AT —TCALE D BN 21T TSRS R4
Table 7 12, ZNLIURT . W TNOFHERESR S REHS B TE O IR S QOB O TREEE (DR THE A v
W 72) K OV DS E (Fh A SR YE(R 22) O B 2N TH T2 20D, RIEF TR EEEZ AL TWDI LN
REhr-.
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Table 6 Repeatability test results on different days (mass fraction (%))

Test day Compound fertilizer Composted sludge fertilizer
0.1 % 0.01 % 0.1 % 0.01 %
1 0.0994  0.0998 0.0105 0.0107 0.0922  0.0920 0.00947 0.00948
2 0.100 0.0996 0.0103  0.0102 0.0946  0.0943 0.00961 0.00953
3 0.0982  0.0972 0.0102  0.0103 0.0918  0.0905 0.00945 0.00934
4 0.100 0.100 0.0102  0.0102 0.0950  0.0946 0.00876 0.00896
5 0.0963  0.0975 0.00943  0.00953 0.0936  0.0934 0.00956  0.00967
Test day - E;)ompost mixed fertﬂlee.rO = o Compost R
1 0.0919  0.0926 0.00946  0.00953 0.100 0.0983 0.00976 0.00980
2 0.0935  0.0937 0.00948 0.00945 0.103 0.102 0.0101  0.0100
3 0.0903  0.0900 0.00917 0.00925 0.0984  0.0976 0.00952 0.00941
4 0.0925 0.0917 0.00875 0.00866 0.0957  0.0939 0.00862 0.00860
5 0.0941  0.0940 0.00912  0.00922 0.102 0.102 0.00871 0.00917
Table 7 Repeatability and intermediate precision
Repeatability Intermediate precision
Samples Spiked Level Total Mean” s  RSD." CRSD:’ sin’ RSDir® CRSDin)”
(%) (%)" %)” (%) (%) %) (%) (%)
Compound 0.1 0.0989 0.0006 0.6 4 0.0015 1.6 6.5
fertilizer 0.01 0.0102 0.0001 0.7 4 0.00042 4.2 6.5
Composted sludge 0.1 0.0932 0.0004 0.5 4 0.0016 1.7 6.5
fertilizer 0.01 0.00938  0.00009 0.9 4 0.00031 3.3 6.5
Compost mixed 0.1 0.0924 0.0004 0.4 4 0.0015 1.7 6.5
fertilizer 0.01 0.00921  0.00005 0.6 4 0.00032 3.5 6.5
Compost 0.1 0.101 0.001 1.3 4 0.0029 2.8 6.5
0.01 0.00966  0.00018 1.8 4 0.00049 5.0 6.5
a) n =10 (2 repetitionx5 days) e) Criteria of repeatability relative standard deviation
b) Mass fraction f) Intermediate standard deviation
¢) Repeatability standard deviation g) Intermediate relative standard deviation
d) Repeatability relative standard deviation h) Criteria of intermediate relative standard deviation

9) BHTRRUEETROMER

T NIRRT D728, XG5 Fa  WETRFS AR V-, BUBFIREEDY 0.002 %&72580 KR
U3 2R C 7 R0 LT 24T\, KO 72[A1I % Table 8 12/~ L7-. EEMSBRIE R T H
JFE (R ER) 24l 7- L CRY, ATEOE R FRIE 0.0008 %L, Mt FHRIZ 0.0003 %FRE, 2N EhERSh
7=
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Table 8 Spiking and recovery test (minimum limit of quantification and detectification)

Confirmation by recovery test Criteria of
Sample Spiked Level Mean Value” Recovery RSD® LOQ Y 1op? the truenes s
(%)” (%)" SAONN 20 R V) R O (%)”
Composted sludge 0.002 0.00213 106 0.00008 0.0008 0.0003 70~ 120
fertilizer
a) Mass Fraction

b) n=7

¢) Relative standard deviation

d) Minimum limit of quantification
e) Minimum limit of detectification

f) Criteria of trueness (recovery) show in Testing method of Fertilizers

4. F&H

HPLC % W TIEBHR DO REED S DWW TRRET L2 A, IROZEZSNCLT-.

1) ABHAR L, FEE 1.00 g ZBRHLL T 1/15 mol/L Y AFERE % #K (pH 8) 100 mL 12T 60 °C T 30 23/

IBL TN~ X F I A8 —F—"T 10 73[R, 500 BEL 7ok 23 i Cdh-7=. HPLC O AT L%
Scherzo SS-C18, B EfH% 20 mmol/L Y A BRFEMET iR+ AKX J— )b (9+1) LT HIET, RN OZFOREHATHS
2WE (T R OT T M ) I TTERITBEL, K9 13 4 WG T TR S LTz,

2) WREMROEMIEL, FRIRIT 0.1 ng/mL~100 pg/mL OD%EIT@/@%‘ M (P (R 3k 2=0.999 LA |) 7R L7=.
T T AL 2.5 pg/mL~100 pg/mL, 77> b U FEIE S pg/mL~100 pg/mL T, WT bR EREL 2 = 0.999
UL EOEMR AR L.

3) 24 HOFEAEIEARIEICIVRELIZEZA, IMTEEXASAEE, BEHRSA, 5, DT HSAER
EFREAM LTI A EF TIEBHIOWT, — &RV TRBEEZ LT 7o MU iz, £/, &hh
& D pH ZHER LT LA, IREZRI LT DIZOWTIIAT 7.5~8.5 @%ﬁl HIzdH T

4) WINEIGGRERIZ, 4 FEOAEEHNT, 3 BeMEORE D RFEZIRINLIZE 12 80% 3 S0M T8 L. SF%)
MY ERIT 85.3 %~ 114.1 %, DHTAEHEAERZE (RSD) 13 0.3 %~2.1 %ﬂw, AERHERBRIEIC B I AR IR EL
LD R ROFFAR 29~ Tz L7z,

5) F—IREZAMUICREZ R TS5 A MOMERBREIT 7225, MEEIT L EL TRY Bt
g T o7z,

6) AIEIZIBITHIREED E & T IRIE 0.0008 %FEEE, £ TR 0.0003 %R, LENZ RS-,

UJ:ODF%J:D AGBRIENT, (LRRIEEY, (5IRREBENLE, IR EHEICHE S IR CHERE th oD SR 3%
(o 7atERE A AL QD2 & AR L.
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Determination of Uric Acid in Fertilizer by High Performance Liquid Chromatography

Norio FUNAKI!

! Food and Agricultural Materials Inspection Center, Kobe Regional Center

A High Performance Liquid Chromatography (HPLC) for simultaneous determination of uric acid in fertilizer
was developed and validated as a single-laboratory validation. Samples were extracted by heating in water bath
(60 °C), shaking and diluted with 1/15 mol/L phosphate buffer (pH 8). After centrifugation, sample solution was
analyzed by HPLC, on malti-mode ODS column with UV detection at 290 nm. As a result of 3 replicate analysis
of 4 fertilizer samples spiked with uric acid, the mean recoveries were 85.3 %~114.1 %. Repeatability standard
deviation of uric acid were 0.3 % ~ 2.1 %. Intermediate relative standard deviations of there were 1.6 % ~ 5.0 %.
The limits of quantification of there were 0.0008 %. Those results indicated that the developed method was valid

for the determination of uric acid in a fertilizer.

Key words  uric acid, HPLC, phosphate buffer, poultry origin material

(Research Report of Fertilizer, 11, 86~105, 2018)



