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Linear performance evaluation on calibration curve of determination of
nitrite in pickles by ion chromatography
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ABSTRACT: Objective To evaluate the linearity of the calibration curve. Methods Based on experiments for
calibration curve of determination of nitrite in pickles by ion chromatography, range of linear, range of working
calibration, and quality of calibration curve were investigated. Results The working range of the test method
depended on the linear range of the calibration curve and the content range of the target component in the sample.
Correlation coefficient could not reflect overall the quality of calibration curve. Before using the calibration curve, it
was also necessary to check whether the curve passed through the origin (if required) and the fitting error. All
concentration points on the calibration curve should be evenly distributed, and the first non-zero concentration point
should preferably be higher than the limit of quantitation. Conclusion According to the actual needs of testing, the
working range of calibration curve should be determined flexibly within the linear range. Moreover, the quality of
calibration curve should be investigated.
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ARORAR, T LR SR o A 0 2% S ot U e
IR, BLLL 3 b7 45 R Ao 2 BE A i, ACHE R Tk
Mo, JLP I Kk B KA OG0 % A SURABURILA,
e E T KP4 (Association of Official Analytical
Chemists, AOAC)®!, 5[ £ 524 W B PR (Food and
Drug Administration, FDA)Y . BEX ¥ 2» #f 1k 2 & O
(EURACHEM)™! | 85K ] 31 51 5 A6 0 AL #4) 3 23 (National
Association of Testing Authorities, NATA)4E, HR% 75 B0
LM B MHEAT WY B T AT 40 B 25K

e 3 B, v R SN IR A ] R B &
(Certification and Accreditation Administration, CNCA)"1
hE A I B KN Al % 5L 4 (China National
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CNAS R FEAL A3 HT 45080 4 107 FH 138 B T 25 T b FE K,
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A3CLL GB 5009.33-2016M g - o ik A 3
AR ER R 51, Fi2 BB AR A AR DG SR AMEE, 4351 A
TR ARG . TARTS R, b2 Frid AL 3 4>y
HEAT TR, LIS RS2 50 B e 2 M 2 508 2 e
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21 XER5IR

ICS-1100 A8~ (o 343 (FC H S AG D) 3 A PR A 1R
firf il #%) . TonPac AG19 Analytical Column(4 mmx50 mm)
414 . TonPac AS19 Analytical Column(4 mm»250 mm)4)
#HE . AERS 500(4 mm)BUM & | W IEIRTEL K A2 |
Chromeleon 7.0 3% T3k (3¢ [E Thermo 2\ #]); 0.22 pm 7K
ZA L IR AR R HEHLE S B A7 PR F]); UPT-I1-20T AU
AR ACH B (M) LE E 2E R PR A

S I E] 3 RO AY BRER AR E G £ (UL NO™) L 3
ol SV i PR b A o i 25 VR X S B R AR AR MER) L e
GSB 04-2839-2011, L5 188049-2, i k¥ 1000 pg/mL,
PREATEE 0.7%(k=2)(F %A 04 )& M, 7 4R 73 B
W3 O B BR (AL RO R SR A IE A BR A W ); 45 GSB
05-1142-2000, #t*5- 103412, FRUE(E 100 mg/L, ¥ JRAH
FEFE 2%(k=2)(FF 5% LR 47 3 AR HE AR S5 R0 ) S
GBW(E)081223, IE455 H1808271/011, k5 180827, #x
HEH 1.000 g/L, ¥ BARHIEE 0.6%(k=2), (et
AR B)
2.2 RFIAYECH

AR R (NO™ Y v (e FH VL PR A b fih 45 PR 2
K B HEAG REBCH] . KOH WUk i 22 [ Thermo AL &
AR BN
23 BTFaENERH

IR 174 mA, WBFHTEE 1.0 mL/min, JEFEHE
50 pL, #E 35 °C, Rrillih ik 35 °C. 6B PRI S04
6 mmol/L 30 min, 70 mmol/L 5 min, 6 mmol/L 5 min, #¥t
If[H] 45 min,
2.4 KOERMZLGH

FA B3R 3 Rl vl 5 W 43 S BC I bn v TR, 5%
HERRZRHCH] 0~6.0 mg/L 1Y 6 MR BE i, R MREEIERE 11K,
Vvl Ji5 5 R o i 1T PR 22 A T R £k
2.5 EWHE

#Hi GB 5009.33-2016!" & fh 2 4 EZbrifE &b
LA R AR S AR ER I 2, S — - T A
YRR 2 LU BA B ] e, ARk e B .

3 HBRS5SH

3.1 FEMZMSEE

Fig B8 J7 v 4 P 36 [l (linear range) 9@ XM &3
TR VEVE WO M (0~2.0) . (0~3.0). (0~4.0). (0~5.0).
(0~6.0) mg/L 3t 5 A4k BTG BBl o ARG IS, A v
il £ AR (b) . AR () FIADE R B, 45RIE 1.

A e Z 50ROl 7 i AR o il 2R RO 2R 1014,
AOAC HI—13 45 H I8 e BRI AH & R 50 (n>0.99) 1t
WA R S AT, T GB/T 32467-2015M%5k: 1%
T3 BT SRS M 1 2 A O R BN ANV 0.997 0 AR H I,
AT GE SR G A8 R VA A o R R 2R v e . 1
F BRI R E VR B (0~6)mg/L 3 [ 1N, 5 4% 1 il 4R 11
AR R BRI L BRI ik M R T R 5 . 5 TR F
SERRAG I B, FE S o E AR S R, WOR O kA 4R
Y A 5 S >6 mg/Lo
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2 g 2 VOV I A5 3] 76 3 I Y R R R R B0k
(0.53~11.2) mg/kg, i EZARMERE R &K 20 mg/kg, 4840
AUV TVRG I 36 35 v IV PR b A K T R I S35 1) 50 mg/kg
PA b H ARG I R 38 F A B S R 20H (0~50)
mg/kg, 2 KU LY T i 7E (0.5~20) mg/kg . GB
5009.33-2016! ke S i A FRAR ML E BORE I 5 g, )
ZRE 100 mL, b Zad B HS BB T 20 i, AbFER
TP A S 2(0~2) mg/L, ZEUE LT 1£(0.025~1) mg/L
TR SNSRI 1 OB A o 2k 11 v B S
il 28 7 i 2 o 38 o U 20 43 W 2 19 (0~150)% 3K, (50~150)% o
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Table 1 Determination results and correlation coefficients of 6 calibration curves
e J3E NI T AR STDI STD2 STD3 STD4 STD5 STD6 a b r
(0~2)/(mg/L) 0 0.4 0.8 1.2 1.6 2
0.0062 0.1891 0.9991
U AT AR/ (us*min) 0.0016 0.0893 0.1543 0.2386 0.3014 0.3869
(0~3)/(mg/L) 0 0.6 1.2 1.8 2.4 3
—-0.0023 0.1872 0.9995
U TAT AR/ (us*min) 0.0002 0.1033 0.2202 0.3467 0.444 0.5567
(0~4)/(mg/L) 0 0.8 1.6 2.4 3.2 4
0.0013 0.1897 0.9995
U T A/ (us* min) 0.0039 0.1561 0.307 0.4457 0.5991 0.7729
(0~5)/(mg/L) 0 1 2 3 4 5
-0.0156 0.1867 0.9994
U TR A/ (us* min) 0.0005 0.1653 0.3461 0.5338 0.7306 0.9036
(0~6)/(mg/L) 0 1.2 2.4 3.6 4.8 6
—-0.0055 0.1838 0.9998
U TAT AR/ (us* min) 0.0003 0.2037 0.4269 0.6576 0.9169 1.0704
=2 3 ERERMZMNERMBXRLK
Table 2 Determination results and correlation coefficients of 3 calibration curves
ERes W (y)/(mg/L) 0 2.4 32 4.0 I FEES r’
1 0.0006 0.1778 0.3380 0.5203 0.7170 0.8656 0.0041 4.5725 0.9831
W T AR
2 FIHTR FX)/ 0.0003 0.1775 0.3435 0.5360 0.6902 0.8415 -0.03538 4.7170 0.9987
(us*min)
3 0.0136 0.1611 0.3418 0.5351 0.6886 0.8688 —-0.0120 4.6275 0.9989
KEHMZRTRTE SRS
Table 3 Testing results of whether calibration curves pass the origin
i Kl 2k il a r’ X Sxx Sy a f t t, (f)
1 Y=4.5725X+0.0041 0.0041 0.9831 0.4365 0.5364 0.2175 0.05 10 0.026 2.23
2 Y=4.7170X-0.003538 -0.03538 0.9987 0.4315 0.5041 0.0603 0.05 10 0.08 2.23
3 Y=4.6275X-0.0120 -0.0120 0.9989 0.4348 0.5238 0.0555 0.05 10 0.3 2.23
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AHSRE KT, LRV Bl E >6 mg/L BI ],
AHDCHE R AN AE L v L oy 2 5 A o B SR 1Y (0~150)% o 4511
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4.2 KRTFREHMZH SHEIRE

A R ER N AE TAETE RN =0 5 AP, AR
R A 5~10 4G A S B A 6 4 s — BB IL T, #B
BRSNS WA NS TEARHR B, IR B o PR
PUR AN, 500 224 o SR, SCHRU B Ry AT HEAL
HERMZR B RERET, 7T Lot (0 TR BE o5 b — ZR I B i
AIEE, UL ARRERE 208 . ik, AR B Ik e
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5 P HL | R BRI SR, KTk R
WZM T 3 DANER, X 3 DTG RET ST
H4k 2, HEZ | 2R R MIRE, MEHEZ 2 A0FEIE 7R
FEEAME, UL | WREAERI A R GIRE, T3
MOEE o K (H 4 10 Y=5.3533X+0.063, B £ 2:
Y=4.5725X+0.0041) . R /TRED K, BFHL M

iR R BRI R i ok IRIERIR. MEBERARI: AR RN SR P
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Table 4 Testing results of fitting errors
Erhe) E 3 0 0.8 1.6 2.4 3.2 4.0
di —0.0068 —-0.0171 0.0504 0.0168 —0.0826 0.0379
1 M 0.03 0.08 0.23 0.08 0.38 0.17
di 0.0340 —0.0019 0.0151 —-0.0929 —0.0203 0.0660
’ M 0.56 0.03 0.25 1.5 0.34 1.1
di —0.0509 0.0665 0.0303 —0.0642 0.0255 —0.0084
’ M 0.92 1.2 0.55 1.2 0.46 0.15
x5 REHEFIERSAFENUARELRR
Table 5 Comparison of fitting errors among different concentration distribution
HZ 1 B2
PRI/ (mg/L)
0.01 0.05 0.1 3.0 4.0 0.8 1.6 24 3.2 4.0
55 /(us*min) 0.0004 0.0069 0.0115 0.5144 0.7365 0.1778 0.3380 0.5203 0.7170 0.8656
WA AT/ (mg/L) 0.0624 0.0972 0.1219 2.814 4.003 0.8171 1.5496 2.3832 3.2826 3.9621
PIERE/(mg/L)  -0.0524 —0.0472 —-0.0219 0.1860 -0.003  -0.0171 0.0504 0.0168 —0.0826 0.0379
HHXHRE /% -524.4 -94.5 -21.9 6.2 -0.08 -2.1 3.1 0.7 -2.6 0.9
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