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Determination of nitrate and nitrite in infant rice flour by acetonitrile
precipitation-ion chromatography
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ABSTRACT: Objective To establish a method for detecting nitrate and nitrite in infant rice flour by acetonitrile
precipitation-ion chromatography. Methods The protein was precipitated from the sample in acetonitrile: water (5:5,
V:V) solution, and then purified through a 0.22 pm filter membrane under the conditions of extraction temperature of
35 °C and ultrasonic extraction for 30 min. Gradient elution using KOH aqueous solution as the mobile phase was
performed, and nitrate and nitrite were detected by ion chromatography. Results Acetonitrile precipitation method was
more suitable for the extraction and purification of nitrate and nitrite in infant rice flour. Under the conditions of
extraction reagent acetonitrile: water (5:5, V:V), extraction temperature 35 °C, and extraction time 30 min, the extraction
effect of nitrate and nitrite in rice flour was the best, and the recovery rates were 92.8%—96.8%. Conclusion This
method is easy to operate, fast to extract, low detection limit, and it is suitable for the detection of nitrate and nitrite in

infant rice flour.

EEWB: [T R R R 2 S BTRISUE (19D22202300) . R EAHHAHRIGE (2019YFF0217603) . L ifg B4 24 A 51 H
(2019-02-08-00-02-F01153)

Fund: Supported by the Shanghai Science and Technology Commission, China (19DZ2202300), National Key R&D Projects, China
(2019YFF0217603), and Shanghai Agriculture Applied Technology Development Program, China (2019-02-08-00-02-F01153)

BIEEE: WL, L, SR, RN T BT L 4 5K, E-mail: length@sqi.org.cn

*Corresponding author: LENG Tao-Hua, Ph.D, Senior Engineer, Shanghai Institute of Quality Inspection and Technical Research, No.381,
Cangwu Road, Xuhui District, Shanghai 200233, China. E-mail: length@sqi.org.cn



4096 1% A T R A

12

KEY WORDS: rice flour; nitrate; nitrite

0 51 &

R AT KPR L B 4LKRR ATl B s &
J&, TR AR B, OR SR EEE
HW G N, 185G 4E 4 LR IR, ik
BHELLAOCK I E, INA—EMEEE . KR RZRERRR
MBI, BRFEESHEHERTE, S8
I, REZ G IR, CBHRCA 6~24 A 24 LG
EUINEE ! B S e A K AR v [ it
TGN A5 TR R AN T i G bl AT — o ST R AR, SRR
PR ER Y ORI . MR S TE AR N R Y AT Y
YER T HeAb W AEmR SR, WARRREE A Bus . BUREA, I
HRB A i 5 U A A I AT 2R 1 4L s e gk
LUER M, g ok R RV TIRE, A B R
BEAEAR, N2 DR P W 0 1 £ e 2 A UL B
AARBE Ry I 555 AR DA ol A 3 M 3 T RN, TR KA
TS RER AT Al R R X 3240 LY f6 F it i T AE A7, &
[ E ZARiE GB 10769—2010 (&4 FEE e 2L
AREPEN ) EBRY LR P EREE ST EA ST
100 mg/kg, WARMREL B A& T 2 mg/kg. Rk, LTI
PRBRL LKA Hh il R R A A R ER ) S i G

il iR R R0 A PR b R U O Ik TR 2, 5 ot
HEEO AR R E R asal T Ak
%, REEZRHE GB 5009.33—2016 &4 E R
B PO RS R AR S R R AR I ) BT RIS Y
THRRERFNV ISR, SR B F iAo . &
RS R R K A R i BRI 3 R K sl & A A AV T AR
B, SR UUEFIUIERE A G AT, KBRS 32,

PRI R TERy, 7ERE SRS R i 5 i),

SRR BOR BB IICE AT 0T, B o BRI T
SET KRB RAORIE, ADFTIEEVE R BEREE . 2N . Wk
AL - R B ITHE S5 00 KB JERF: i 9 ik AT HE A
DAk, SEENLIE A T4l LKA H i R 1 A PR -k ) G
HOR, AT5 IR T ZEhRE T o w8 TR 5 AL A i
PRERFIAE A BRER RO ARSI 25 11, X ALAR T i BRER KX T
THPRER A5 B PPAG AT S BR R

1 MR5R%
1.1 XTI SNEE

TSR BN TR AR BN (200 mg/L, [ FARMEY)
Huy); TERYER NG (G, 50 Fisher 24 wl); #B4IK (R

FH* =18.2 MQ-cm, FE[E Millipore 2y #]); W2 F AL E
(99.5%, EAEFALEARBRAF), LmEEGrat,

AR 2R A FRA D

5000 Y ICS DC & F a4 i b A AL S e i
Z4 . Dionex Ionpac™ Asl1-HC (4 mm=250 mm, 4.6 pm)
354 (32 [E Thermofisher 23y F]); PL2002 & 433 L F43
e RV (RS -4 E M ZAX AR (LI A R Fl); SK8210LHC
BB A WG S (LERS B AR ARAR);
DIGTOR21 Z.Lo#L(#2[E WIGGENS 23 Fl)
1.2 XWHE
1.2.1 &5t

55 B 42 B GB 5009.33-2016. {ai%+E: Dionex
Tonpac™ As11-HC (4 mmx250 mm, 4.6 pm); s A&
ALV W 1.3 mL/min; AEIR: 30 °C; #EFEIAFR:
100 uL. VBB L3 1.

®1 BTOERERRERF

Table 1 Ion Chromatography gradient elution program
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TIREARIMAE ) ): PRI g ZE A7 AR, BT 50 mL 0%
H, A S mL oK, REERS), ARSI, AR S
A 5 mL ZFF, WEERS, B4R 30 min )5
4000 r/min £5.0> 10 min, HEWZE 0.22 um SRR I8 5
B R LML

WERF A - L REF R WITIE S R 1 g 226 FRS,
BF 50 mL BB H, ik 20 mL, WBEES, WA
106 g/L W AR EALFR AN 220 g/L ZFREEH W4 1 mL, iR
TEIRE), #8775 H2HE 30 min 5 4000 r/min .0 10 min, B |
HRZ 0.22 pm MR I8 S _EALSMT .

2 HER5HH

2.1 HmBICIETERERE

FEEZFEME GB 5009.33—2016 45— HIf A K
Ry i AL AR AL A3 4 1, T A R i R TR B A
TURE i A HIT AL R IR ASTE A R B A Ab B, TR W5 493 JS R



%510 3]

VBEAE, S CIBUURE- B 1 Eak il e 224 LA Ky o i R £h AL AN AR R 4097

A 3% SRS KRBT G, B0 5 BISWIEM,
TCIEAI o 25 SR R TEM & i R 7E K SR B FR v 5
WAk —FRRR T, ARFFARYE SCHR A ST L LR T 3 Fi
FEM AT PR T B, AR 1.2.2 M55 AT40 B, YREAS 28
W RESR VTR . 3 FIRTALBEARE & T Ui e 1S
FIMREEWE 1 PR, SRR, SIENBERGAES RS
TEMRH AR AR U A T4 (8 1B), SEOLAERER S T
Rk B A e, HMWEMS, EhEERS A THE
Z W22 T 0, SR PR B - 2 B B TROUTTVE 5 A B A
i ERXT B AR G E T, ERCAGIA T S & &8
WH, PR R IRE A RIRTR, Fa5REERN
TERA (] 1A). B3R 2 AT, 3 BT IR 73 FRas IR &k i [m1 i
RIAEIRE] GB/T 27404—2008 ( SLHZE R HIMIE &
b BEAL A (LR ), (H RS AR %k 1 RIS B B B AH 22
FO R, 0 JH R o I A 0 AN 4R AL 4 - 2 R B VLD
¥, HAHX BRI 25 (relative standard deviation, RSD) KT
20%. 3 FIRTADIETT b B UTTETL VE R LY, TR,
FEABGE B KM b HH i 1 58 I A 1 R 9 5 (1] 1C)
2.2 JUEFIEE BRI

TR R A K AR LG BIAL I SRRV, A S AT
DARESR KA B B G, 7 A v il ™ AR ST g
T ULYE R 25 $EEURFA K A9 AS 6] H 4915 i R 58 A0 S i R
R, AR 2 FR, 8K G 1:9(V:V)
BF, KM G L™ 5, B0 R R, ek B,

HEWEIH 5:5 B, BRBURREOF L RE . ot L], W
TR L AN A RR ER 19 Bl R AE 3.7 BFRTF 80%, HBEH 2N
RGN, R kA A R k1 el R R A A e (B
3). HEHEFOERGE P EHMGIRE, T2 0] GeHh
RHERGIA, LRI 2, SR Al F i, R, $RHC
TR AT LA OIS B F (ORGAT 0 F F F54r, AR mA
BB O K LG (515, V:V).

o THRREL
MRIZTETEN

A

L]
v
1 B
v
1 -A—RI T 1 C 1
10 15 20 25 30 35
it [] /min

FHXTFBE

T A RS- 2 RRPHA W TIVE I B VEAY BERG A7 1
C: ZHEVITED: .
P13 A AL R X (i 3 B 1 )
Fig.l Effects of 3 kinds of pretreatment methods on
chromatographic separation
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Table 2 Effects of 3 kinds of pretreatment methods on recovery (n=6)

AT T A v G TE WART AL - L IR BETTYE T
EY
[T /% RSD/% 1% /% RSD/% 1%/ % RSD/%
RIRTE 783N 161 46.3 4.18 113 86.8
FIEizEaN 82.2 10.4 4.48 92.7 13.5

W AT A 1:9; B 2:8; C3:7; D 4:6; E 5:5; F 6:4; G 7:3;
H8:2;19:1,
2 ZJE K RF ISR G He g

Fig.2 Comparison of extraction effect of acetonitrile:
water volume ratio
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Fig.3 Effects of acetonitrile: water volume ratio on the recovery of
nitrate and nitrite (N=6)
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Fig.4 Effect of extraction time on the recovery of nitrate and
nitrite (N=6)

24 RBUREXHEEGRAF G

B LA FEE R ORI R, & A KEMTER . TEH
AEFRK, SRR E — 2 IR, e MR BE % K
Rk, K2 ATE R R NS, K AEMIAL . P, $RIBGE
R K P e e IV R B BSOS R e i 8 G 219200 A g
SRR TIBGREE N 25, 35, 45, 55, 65 °CHIRERELFI
AR P AR ISR o AIFSE A, A [R) A 41 EBCIR 8 X6 Al 7 £
(A DR M AN A o A, AR BB XeF IV i R 6 1 52 il EL
W, MIRBGREETE 45 )CLUR I, RS E: 1Y a1l Hedscka
FE o IR PRI BE 1320 5 1 Th, U PR A [eT i % 8 v
R, HLAE S o e AR P G R R 0 55 BT
(Bl 5), THuIE S WASRRE AR BEE 424 5, 2 As R 1)
Em, HIL, FEALAEMEEZRMIFTL W, AH5E
VEFRHLIUREE A 35 °C.

10 15 20 25 30
fi /8] /min

5 S IR BT A BRER 4325 1 52 )

Fig.5 Effect of extraction temperature on nitrite separation
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Table 3 Linear equation and correlation coefficient of nitrate
and nitrite
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Table 4 Recovery rate of nitrite and nitriate at different

standard addition concentration (n=6)
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