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Influence of OnGuard II Ag cartridge on the determination of
phosphate content
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ABSTRACT: Objective To investigate the effect of OnGuard II Ag cartridge on phosphate determination during
pretreatment. Methods Based on the national food safety standard method, two parts of the experiment were
designed: the determination of the phosphate content in different concentrations of sodium phosphate solutions, the
determination of the phosphate content in the two kinds of fish meat and three kinds of meat floss samples after
pretreatment. Results  After using the OnGuard II Ag cartridge in the pretreatment of two experiments, the recovery
rates of the measured value of the phosphate solution decreased from 106% to 15.0% as the concentration of the
sodium phosphate solution increased in the sodium phosphate solution experiment, and the measured value of
phosphate of fish meat and meat floss also decreased to 8.67%—10.3% of that before passing through cartridge in food
sample experiment. Conclusion In the absence of matrix and matrix interference, the use of OnGuard 11 Ag
cartridge in the determination of phosphate content by ion chromatography will seriously affect the accuracy of
phosphate determination, especially in high-concentration phosphate samples, it can lead to a significant decrease in

the determination value of phosphate.
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FAALENAETR (50 mmol/L): FREL 0.4 g S AL T
1000 mL #8480, HEEFKEREZIE;

SEALSNER (10 mmol/L): FREL 2.0 ¢ &AL T
1000 mL 28 E0f A, 8K 48 2205

W R 40 P 18] (1000 mg/L): FRIEX 0.400 g B2 &N
[NaPO, 12H,0] F 100 mL ZF&MHH, FSELHiE R
(10 mmol/L)E 75 B4 i

WAL ENAR(0.5~100 mg/L): 42T 2 Hh BAARFR A il vERf
PEEBEER AN P TR 2 25 mL L@, Al 10 mmol/L S & fk
B BOE S, 13503 1 P — R BRI
122 SRR

OB R ST

SPHRZH: $e3k | R AR EERCHI SRR, B R
B ] 2 ASFA VG K e i A B B R AN VAT B i A
SEREIREN B i, R I VR I R RO M .

SCHOLH: DNC AT A B R AN W BN 10 mL,
il ARG E 0 Ag FEiL I, FRRAT 9 mL, WAERSS
1 mL. BUGIAEEH R Ag b, DIGIE Ag AEad SRR
HIGE— o IR 0.45 um JEFE, FHLINGE .

(O3 A i

SrBIFRER 2.5 g faPIRIAASKE S, BEAFRAR I FRER 4
AT

F 50 mmol/L S E AL BAVAE K FE S TEA 100 mL %55
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B, ERZEZEE; 7E 80 °C FMAHE 30 min, fFE
5 min #&¥E | K, ZERHEER; BURKAE 4 CT
8000 r/min &[> 10 min, HX [ H5# .

B 4 ATATHE S B 4 A B AL 4, X R AL
FE 5 0 5 WA 28 PR RS Ak A 1Y) OnGuard 1T RP AL (L)
FRIAR RP AE)S €, SCGLHAE S A0 B WS A RP AR
Ag kLt

PIZHRE IS e ¥ 3 50T 9 mL, WEERJE 1 mL W
1 0.45 pm SEMEJT, FHES T iSO p Rk o

1 BEBRWARNKRE

Table 1 Concentration of sodium phosphate solution

25 FIUA T /mL AR Bk e B /(mg/L)

1 0.0125 0.5
2 0.0250 1.0
3 0.0500 2.0
4 0.0750 3.0
5 0.100 4.0
6 0.125 5.0
7 0.150 6.0
8 0.175 7.0
9 0.200 8.0
10 0.225 9.0
11 0.250 10.0
12 0.275 11.0
13 0.300 12.0
14 0.350 14.0
15 0.375 15.0
16 0.425 17.0
17 0.500 20.0
18 0.625 25.0
19 0.750 30.0
20 1.00 40.0
21 1.25 50.0
22 1.50 60.0
23 1.75 70.0
24 2.00 80.0
25 2.50 100.0
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OfLARHCE : KOH 1EL MR & 2E %% (eluent generator,
EGC). ASRS 500 ZIBH & il #% (4 mm). AS16 =7 =k
B A2 e kE (250 mmx4 mm) ., Ion Pac AGl6 {3 4:
(50 mmx4 mm), HLFRET

QU AL MBI IR 161 mA; EIGAEAER:
30 °C; WhPEMVREE: 1 mL/min; #EFEER: 25 pL; {LES40HT
TR AR R R =0, IR AR AR 2,
*z2 BEKLER

Table 2 Gradient elution program

Bif [11] /min KOH ¢ J& /mmol
0 25
25 65
30 25
31 25
40 25

2 FER5HH

2.1 WERWMBRPHBRASENNELERS S

WERREN A TSI B i E LR 1, PO, HY i ]
410.1 min, FEIZAME T PO (kI 2 hy, Hal Lk
SV R A TR S (A CO) B 8 U 5 42 0

AT TR M 37 YA S I 0 o 45 R (R ) AT AW B F i,
TEWRIR LR Z /N T 6.0 mg/L I, 45 Bl 9 4 VA VR 1)
B, PR R R I (B RTSCR B R T 80%, BU{E I
TS SEA R — B R RRANA O R T 6.0 mg/L
i, i Ag BRS80Sk I A2 (R [0 i S T
TR X BRAL I E S II(EN 6.06 mg/L B (%
N 101% B, SEEGZH I 2 -3 {E R 5.12 mg/L (BN
85.3%); i % BRI & -3 {4 98.3 mg/L B ([l h
98.3%), LI I MERES 15.0 mg/L(FUR N
15.0%) . B &K DA 52 56 20 H00H 1 {4l 222 B o Bt Tl 18 A 5 YA
bl TRy TOF S (ER Y B T R R RS bR S
MR Z . BEAL, NFE 3 RYEEE FNIE 2 SR Rl LB
Wi 5 0 P8 P 38 m, F B2 S A 1 B A 25 15 R
K, I H IR HBE AL 2 A B B # <
B KA A — A AR R 2 R AR T AN
6.0~15.0 mg/L Hf, SCHG4H A9 E MR E 441~
5.23 mg/L XIAIN; BERREMVE FETT5(E R 17.0~100 mg/L
W, SCEZHIIME K 10.1~15.1 me/L. T 24850 #hik B3t
BAHA 15.0~17.0 mg/L, & (E & A AR —s2 e 4]
B{E H 4.85 mg/L BN 10.1 mg/L. iR X AR b 75
PR A B R 0.5~30 mg/L A IX 7] P4 AR B A5 4 o0 B 8 (7 2) o
PRI, AR A o 0 00 5 A A I AN T], o 0 A
K AAB B BERR AN RO N 0.5~5.0 mg/L B — B
B, W 6.0~15.0 mg/L (K5 — By B CF8 B B .
15.0~17.0 mg/L K55 = B Be (48 T+ B Be) FO ¥k B2 K F
17.0 mg/L #4955 P4 By Be (PR B Be) o AT #5434 A~
B B %) 175 100 4 S 2 4 i R AR
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OFE—Br Bt (BRI EE N 0.5~5.0 mg/L):
TERRPERERR AN E 1L Ag AL IR FE Y, 7R
2R N EE N 2 28 ()/IMEF R Ag" ST OH &
He A2 RN (2)Ag SR BNV T & AR WAk 2 R o TR
R S E AT, AT S I . fEZn Ag FERT,
HEECT Y OH 25 Ag'[ehi, A AgOH K fif™ A
HAEANIE Ag,O, WIREATE Ag Hih. i TEA SR R
# NaOH ¥ BE [ e AN AR, AT LA X — i FE T IE #E Y
Ag MR IEARYERE A . VAT
Ag'+OH =AgOH|
2AgOH=Ag,0|+H,0
TERE RN WO IR R rh, BB FALR 3204 PO, .
HPO,* il H,PO, . IR RS2 5 /R FH Y NaOH 5 W A 0
10 mmol/L, ¥ pH [EITE T

1x1071
C(H+) = W =1x10"12 mol/L

(H*) = —logo(—12) = 12

WAWCHENR pH AR 9~12 B}, BRFRANIA A R A5 B
Tt E BB o PO, 5 AgT R A K
AgsPOM . RN BB F AR

3AgH+ PO, = AgiPO,|

T HE AN S 3o i v AR Ry VS ) 14 SR A S R B RN
AT A [ T R O T R AV R ek U 2 I (S A D
RUAH S B TR 22 5. thitk, e e ml LA,
SRAE L AgOH S 2 P I #E T — 04> Ag”, HHI 525
L R R 7 - NS P 181 o) A A R = Y £
Ag+it IR AR AE (Y, BT LU S AR B 0 AE A T R 2 5
PO (AR A i TR R . Hok, S5 A5 1 ik
FRENTE A pH E G0 . SC50 5 IR A 8 i PO, Mk
55 S 56 2 0 5 ()<< TR AE > 1 e A, T LA 0 R A
WOl ik Ag AR, Ag™S PO KA T RN, I H
LTS 2 1 I

T AgsPO, ARG, S — B B S vl LU
W PRI AgsPOL YR BERAIR, FHARIA S AT LAKT H 1)
FREE, BRI F e R B AE T IR o B Fka 2
K AT LA Y, IR S 56 2 A0 2 {1 e HE 4 R e
3N =R e NITTE: N TN E R ) EF R DI IS

Q% I BE (BRI BN 6.0~15.0 mg/L):

IIXA B BE 0 Bt v eT U Ok B 0 s A4 5 5
95 20 I R (A Y 22 S P LR B W hE R SEBGAH (9 A (S A
TRFFIE 4~5 mg/L 7cdy, HIAASRBERERR VA B0 B 13
WAk 1 5E T AN s, XA B B o TR PO, 3
i, B Ag AT AR Y AgsPO, IR EHHE TN, 53 AN
FESON TR ISAE T OH, VWY pH {HFRAR. MAEwERRER
VR R B B, pEE T RE S B B HPO,S, 5
Ag VAT A Y AgsPO,. NI

3HPO,>+6Ag =2Ag;PO,4|+H;PO,

Fy— i, WA AgsPO, BRI, IS
AgsPO, TEVS PR B AN . VERDTTENT W R B TE Ag
Ferb; MUEET T Ag MEMAEREIE LR, Frilsbi B
R AN W R EE 6.0 mg/L N ZE 15.0 mg/L, (B2
Ag HEARERTT L A B AgsPO, SN FITF3R, BT LR
B RTHIE NN R E RIS SN

Q% =B Bt (BEmR 4 520 15.0~17.0 mg/L):

MR AIE O BEE AL T 15.0~17.0 mg/L Y X Al
SEHZH I E BIE N 4.85 mg/L HAENF] T 10.06 mg/L.
I H., YR BN TR EE A 17.0 mg/L 31 % 100 mg/L 1
SRR, I E R LE 10.0~15.1 mg/L Z[i], FAFEEAR
A5 o FRUL AT DA, FE B R ANV WO B AE 15.0~17.0 mg/L
N D= (=N EOR: D) | B N = o s a5 S R T aata R B2
G, MR PO SIS — W R 52y . X
AR A B T DR A AT g B AT PO RAYSE LA & Ag”
THAE R IR 1L, FBGT Ag FEI R 35 S0 FIUE R i) L g
S AR AR, BN HPO,® 58 s 45 5% 7 A B IIT
T D U OV T AN R A AR R 2 R R B S S: M
HERE R AN MR B R 15.0 mg/L, ¥ H 17.0 mg/L B, 5K
WARMEEM AT 1| AL X —Fr B 6L
PR, AN B TR i W B ek — A AT R R
T B 5 R — A SR

@5 DU B (IR 41 ol 18.0~100.0 mg/L):

X — B B AU A 5 5 B BEECN AL fE4 T
B BB AR 2, B B IR A AR B R n, SLEe A
W 5E BB I A SEARLE RS, I B AR BOT5R  B1)5A
SIS 100 mg/L 2ZH, AP BISRIEE = B —FF
I A 2 BB AL . BT DA TE X — B Beh, it Ag
FER %2 A4 0 OB 55— Wy BEAH He 8 K 2B S et i AR 4k,
S FLAEXT BEZH 900 52 5 {H 35 51 98.3mg/L I, SEIG2H 1
BIEAERAUA 15.0 mg/Lo H LR a] DUHEM H B Ag i) &
ATH R REAE T FE X — Iy BE O SR 7oK, TR R AR(E AR SR AR 4
HFRE A

A T 7 VL 1) 52 6 50 v P AR DU R (1)
FEBAT B S SE A AE B T i b, (B Ag A S8 2 xt
i FH 8 G R R A T B TR 1) U ) 4 R A s A
KIGFEM, e 50 2 FE B R AN VA T MR EE 1 # 5.0 mg/L
DL B, Sb AR A B (S T bR B 25 5, O FL
K Q)TEMEFR AV WM I B A R it A rp, Ag HEvhi
SN P RE A T B AR A, (S A 0 A i R
A TR VAR B ) o S R << B - - 1 - I o B
RIS

22 PPN ENELERS M
L PRI FARE il B9 8 T 35 LA 30 SR B SO
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Fig.1 Chromatograms of phosphate ion in sodium phosphate solution
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Table 3 Measured value of phosphate before and after filtration of sodium phosphate solution

BRREABOT AW XTI MNE A XRAMIE R RS PO MIETE SR AT E Wl

e

/(mg/L) /(mg/L) /% /(mg/L) /%
1 0.5 0.52 104 0.53 106
2 1.0 1.02 102 1.03 103
3 2.0 1.99 99.5 1.87 93.5
4 3.0 2.72 90.7 2.58 86.0
5 4.0 3.95 98.8 3.63 90.8
6 5.0 5.08 102 4.90 98.0
7 6.0 6.06 101 5.12 85.3
8 7.0 6.82 97.4 4.41 63.0
9 8.0 7.98 99.8 4.76 59.5
10 9.0 8.86 98.4 4.77 53.0
11 10.0 9.69 96.9 5.06 50.6
12 11.0 13.0 103 4.18 38.0
13 12.0 14.0 103 5.23 43.6
14 14.0 15.0 107 4.61 32.9
15 15.0 15.0 100 4.85 32.3
16 17.0 16.9 99.4 10.1 59.4
17 20.0 19.8 99.0 11.2 56.0
18 25.0 24.9 99.6 13.6 544
19 30.0 29.2 97.3 12.8 42.7
20 40.0 39.4 98.5 12.8 32.0
21 50.0 50.2 100 14.6 29.2
22 60.0 59.9 99.8 13.0 21.7
23 70.0 71.4 102 15.1 21.6
24 80.0 80.2 100 13.6 17.0

25 100 98.3 98.3 15.0 15.0
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i1 PR R PRI A 1) SIS PR A it DU 500k T 2% 4 iR o AR
PP Rl DL W, % B A TR S 00 Tl 1R 3 AR IS 1 B AT
Po B v VRSN AR T & & A fif f D AR N DU S (E T
4750~5041 mg/kg, VB R LA 5h 0 P RAARE 5 0 I 5 S
WETFmA. Hk, @it 2 AT, R
FE b SIS A1 B R AR A A ST B 9.58%~10.3%, PR
FER B SEIG 20 M 8.67%~10.2%, X 2 KFEMTEZ T Ag
L I8 S5 D A2 E R 2 B T AR SR o AR B A A B TR

R R R R E 2 R R, Wl DL B WL AT Y T R
PO B & B R HETE 118.8~188.4 mg/L Z ] . 7EMEIREL
TSREh, MBERRE AR E R 100 mg/L i, i Ag 5
TSN 15.0%, TTAE & 14 S5 56 20 00 5 {8 AN A 3 A
1) 8.67%~10.3%, HLLBEMRENIAM, I AT w2
FEAAE, MG HEAL. FUbnl LI H, Ag B2t
ot B TR R it ) 5 U (B A B R, I ELRE i
JE AT FEASBE /Nt Ag Xl 1R R 00 (Y B i
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Fig.2 Comparison of the trend of phosphate determination value before and after the Ag cartridge(0.5-30 mg/L)
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Fig.3 Chromatograms of phosphate in fish
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Table 4 Comparison of phosphate content in samples between control group(without Ag cartridge)and study group
(treated by the Ag cartridge)
FEbh XF BEH (Y R L B /(mg/kg) SEHR A I BERRER 7 i/ (mg/kg) DUSEAE A 23 e (SRR 2/%T HE4H ) /%
i 1-1 4892 468.8 9.58
R 12 4750 487.9 10.3
fiipy 2-1 5041 502.8 10.0
fiipy 2-2 4816 490.4 10.2
AR 1-1 7466 765.0 10.2
AR 1-2 7535 772.1 10.2
WL 2-1 5989 519.5 8.67
AL 2-2 5820 572.1 9.83
A 3-1 6751 667.2 9.88
A 3-2 6841 679.0 9.93
3 % 103,

AWFFEAESE GB 5009.256—2016 J7 B EERE F, 4
SIXF 0.5~100 mg/L BERREAVETR AP . PIFARE S IE T
Ag FEM SRR o B EE T R B, 0.5~5.0 mg/L B2
FIEWGT Ag KL, BRERER I EIEEN 86.0%~106%;
W 5 Tl 2 M A VR R B, oA 22 A0 1 S B H -
FoE - A2 IR AR fb, B2 S BRI IR R BE N
100 mg/L B, 32 Ag J5 e F34E 15.0 mg/L, W5 [T
FAUHK 15.0%; o R FIRASFIRE S SC e b, ol AR AT B iRk
A S & R E A X E Sy 4750~7535 mg/kg, i KGN
468.8~772.1 mg/kg, ME I RLFER 8.67%~10.3%.
Wt ST, LS LU R B R R o
(R 1L R R, Ag FE 2 BEAR AL AT FIT o B b VA W b (i P
i, HRA RSB S RS, B AgHE ST
BERRER IR 3T s LRI Y & 2% 5 o (U £ 5 25 o0 ) 7
FERE, BERRERAEIT Ag A R PR AR AT B i ok o R I
AU OnGuard 11 Ag R BREERH Y CIUSET I T
UNSRT EHERR T, AT LA 5 A R PO )
B S T i A R R AR 2 S TG
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