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Improvement of determination method of nitrite in cereal supplementary
food for infants and young children

REN Xue-Mei, TIAN Hong-Yun, XU Li-Qing, ZHANG Hai-Hong, WANG Jun®

(Shandong Institute for Food and Drug Control, Ji’'nan 250101, China)

ABSTRACT: Objective To improve the national standard method for the determination of nitrite in infant cereal
auxiliary food. Methods Starch, protein and fat in the sample were degraded by Taka amylase. The sample after
enzymatic hydrolysis was filtered and the content of nitrite was determined by spectrophotometry. Results
Compared with the national standard method, the improved method did not need precipitant, the filtration time was

shortened and the filtrate was clarified. The recovery rate were 92.7%—101.2%, and the relative standard deviation

were 0.64%—2.89%. Conclusion

It is proved that the improved method can meet the requirements of methodology,

greatly improve the experimental efficiency and meet the requirements of product quality control.
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Fig.1 Standard curve for determination of nitrite
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Table 1 Comparison of 2 methods for filtration time and volume of obtained leachate

‘ 15 25 35 4% 55
FE it 2 5
B[] /min AFY/mL  BfE)/min - ABUmL  BffE/min AF/mL  BHE/min AFU/mL BfE/min - AAFY/mL
ESE iR 45 32 42 28 40 32 38 54 36 59
[ CLWRES 22 96 20 104 24 102 18 113 16 108

R2 2HAZHREBRREXLELR (%)

Table 2 Comparison of transmittance of leachate obtained by 2
methods (%)

GETE e 15 25 35 45 55
ESE iR 68.2 54.3 76.2 85.1 80.9
WS 97.8 96.4 98.8 99.2 99.6
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Table 3 Experimental results and recovery rates

. L ELvRiS BiSTiiRiS
PEARGR S —
SE/(mg/keg)  FCR/% SR/ (mgke)  BIER %
1% At 65.0 0.3 98.3
25 0.2 46.8 0.7 96.5
35 A H 52.3 0.4 102.7
45 1.2 75.5 2.7 100.6
5% 0.8 72.4 0.1 97.3

H12% 3 AT, SRk i B A it ) 5 e [ ey T
AR, Oy R AT TE 96.5%~102.7%Z 18], 1

JE GB/T 27404 ARIEZESR . AR 77 1 [l R 43 A1 42
46.8%~75.5%zZ 1), 1105 58 (A0 5 480 1 1 D o K S R M
WESFBORBEF /LI, B SRR A —E X R,
FECE R I A5 R AR A, RN AN T e aE )
B3R, ANBEIH T TR R

324 HREEE

VEFE 1 SR (S SRR AT BITEAT 3 K Imas iR, T
FRECAHIA 10, 30, 60 pg, HFATIRE 6 ¥k, THEEILER
FAHXTFRAEAR 22 RSD,

& 4 2501 5 AL 28 B & dh e 3 K
S AR 5 1 R R RE X bR AE DR 25 45 T R GBI/T
27404-2008 F i SL I )7 A B AR B R U
325 WEEERE

PEFE 1SRRG L S SRR BT 3 AN KT InbRi S,
JERE 4 10, 30, 60 pg, FATINRE 6 ¥k, 5 E S,
SRR AR eI 22, Z5SRIEILER 5.

FHE% 5 AT, RS2 S A5 R 2 GB/T 27404-2008
AN SR R T NI s N0 L

R4 FHREMEIRER

Table 4 Method accuracy experimental results

EiRe) Jinkr i /ug AR /% FHIE/% RSD/%
10 95.3 92.7 96.4 98.9 97.6 101.2 97 2.94
15 30 98.7 94.6 95.1 99.6 95.1 93.9 96.2 2.36

60 100.8 98.2 92.8 94.6 98.7 95.6 96.8 2.96
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g4
ERe) Jnbri/ug IR /% F-HIE/% RSD/%
10 96.7 97.2 98.3 100.7 100.5 99.5 98.8 1.71
25 30 98.4 99.2 101.2 100.7 96.8 97.2 98.9 1.82
60 96.5 95.7 96.5 97.2 96.7 98.2 96.8 0.87
10 98.2 97.6 99.2 96.4 95.7 99.2 97.7 1.48
3% 30 95.8 96.2 98.8 97.6 99.1 96.5 97.3 1.43
60 96.9 97.2 94.6 97.1 98.2 99.8 97.3 1.75
10 100.2 98.6 97.3 96.9 97.8 95.9 97.8 1.52
4% 30 98.2 97.4 95.9 96.8 97.5 96.8 97.1 0.81
60 96.7 95.9 96.2 98.7 99.4 97.2 97.4 1.45
10 943 93.7 95.4 97.9 98.6 93.7 95.6 2.16
5% 30 92.7 95.6 97.5 96.6 93.9 98.9 95.9 23
60 94.2 93.2 96.8 98.9 97.4 97.1 96.3 2.13
RS AENBEIRAR
Table 5 Method precision experimental results
Y5 AR /pg i /(mg/kg) F¥E/(mg/kg)  RSD/%
10 1.32 1.28 1.26 1.32 1.32 1.3 1.31 2.53
15 30 3.32 3.29 3.25 3.28 3.27 3.32 33 2.79
60 6.32 6.28 6.26 6.3 6.29 6.32 6.31 2.35
10 1.26 1.31 1.25 1.24 1.32 1.28 1.25 2.56
25 30 3.36 3.43 3.37 3.41 3.25 3.39 3.37 1.88
60 6.32 6.36 6.27 6.39 6.37 6.38 6.34 0.71
10 1.45 1.52 1.43 1.48 1.42 1.45 1.49 2.51
3% 30 3.58 3.59 3.68 3.48 3.58 3.57 3.58 1.78
60 6.59 6.58 6.48 6.52 6.57 6.54 6.55 0.64
10 1.17 1.21 1.24 1.19 1.18 1.14 1.19 2.89
4% 30 3.14 3.15 3.18 3.13 3.15 3.09 3.14 0.94
60 6.12 6.18 6.21 6.25 6.08 6.07 6.15 1.19
10 1.11 1.08 1.04 1.06 1.04 1.06 1.06 2.34
5% 30 3.12 3.13 3.15 3.12 3.14 3.16 3.14 1.63
60 6.12 6.14 6.16 6.12 6.14 6.08 6.13 2.73
PPN SRR SE ), R Taka YGRS U VR ) XS 7 i

FImG AL R, HAT M AUIER . LWk, SOk )5 rJ5ik
A 52 36 o 0T B A LA A I £ G R Jive i BRI IR R KA . PR A AR B, ELkk e 1 A€
FPAR P v DO AL S ) S DR B 1 L BRI . H AR KW AL S B SR ICICRARAI R . 2250 0E, 5 ¥ v J3E 5



5328

B dn 2 A R R A

1 F10%

IS MISCR AR AE 92.7%~101.2%,

X PR ENR 2 RSD 43

ATE 0.64%~2.89%2Z [6], i /& GB/T 27417-2017 #pifpas
U0 AR R R, BEAE T I B4 LA 2 Bh & A
il Ry o A ol g R 51

o

(1]

[10]

SE MR

HALL, SEAE, BRI, AT AT
FriERLE, 2010, 8: 82-84.

Jiang KX, Li ZW, Geng SJ. A brief analysis of China's national standard of
infant food before and after integration [J]. Standard Sci, 2010, (8): 82—84.
GB 10769-2010 £ fi 2 A [ ZEhRifE 2241 LA I fT i [S]

GB 10769-2010 Food safety national standard-Infant cereal auxiliary food
[s].

ZRoee, SRIEHE. LSRR AR E Jr 1B et
2EBEAAR, 2005, 7(1): 50-52.

Li DS, Zhang YW. Progress in the determination of nitrite [J]. J Yellow
River Water Conserv Vocat Tech Coll, 2005, 7(1): 50-52.

GB 5009.33-2016 £ P AARE: S AR ER AT ELS].

GB 5009.33-2016 Determination of nitrite and nitrate in food [S].
FRIATES, WA B P SRR A PRI ik R ).
HE R 2R, 1999, 10(1): 69.

Yu CYS, Pu HL. Study on international determination method of nitrite in
food [J]. Chin J Health Lab Technol, 1999, 10(1): 69.

MR, JE4ET, WU R, & PRI EL 5 AR ER M. Jbxt: b
E Tl i, 2016.

Wang SQ, Fan WIJ, Pan HM. Nitrate and nitrite in food [M]. Beijing:
China Light Industry Press, 2016.

B, EI, A, S BRI AR
JE[T]. iR, 2014, 42(8): 42-49.

Zhao J, Wang N, Feng XQ, et al. Research progress on detection methods
of nitrate and nitrite in vegetables [J]. Food Sci, 2014, 42(8): 42—49.

GB/T 27417-2017 A8 L= 7 LA R [S]

GB/T 27417-2017 Guidelines for the validation and validation of chemical

JE B AL AL b [ S REL)].

JE[]. BRI B H A

‘-3

ATy IR RIS

analysis methods for conformity assessment [S].
HemeLr, TAREE. YiAE R LA R R
[7]. HEXHE, 2018, 7(4): 11-17.

Zhang XH, Wang ZQ. Determination and analysis of nitrite content in
common feed for dairy cows [J]. Grass-feed Livestock, 2018, 7(4): 11-17.
FORR, Xz, AT D043 e ) e R MM S v S A R AR 1%
). EEARARE, 2010, 8(10): 18-22.

Tian DM, Liu XY. Determination of nitrite in pickled vegetables by visible

ot I E 5 2B

[11]

[12]

[13]

[14]

[15]

spectrophotometry [J]. J Anhui Agric Sci, 2010, 8(10): 18-22.
Ty, A8z B4l JLYiHs Beokoky h L AR B A A N (1. e
Be2%, 2016, 6(11): 23-27.
Ding Y, Deng MR. Detection of nitrite in infant milk powder and rice flour
[J] Heilongjiang Med J, 2016, 6(11): 23-27.

SRIF. K AR T T i VE R P A FR R

——FE ST IS VR AR . B0 A S, 2013, 37Q):
47-50.
Zhou RF. Application of enzymatic hydrolysis in the determination of
nitrite in food with high starch content-Discussion on the method of
sample pretreatment [J]. Occup Health Injur, 2013, 37(2): 47-50.
GB 5009.33-2016 £ty Ee A [EIZRRIE £ by AR ER S i AR-ER
BIMES]
GB 5009.33-2016 National food safety standard-Determination of nitrite
and nitrate in food [S].
Woprie, e, BTG BRI AT O 4 LB SRR
[3]. WAl R, 2016, 5(8): 24-27.
Chen XF, Xu L. Quality evaluation of nutritional rice flour for infants and
young children based on rapid viscosity analyser [J]. J Zhejiang Agric Sci,
2016, 5(8): 24-27.
Bk, e TR T 2R R R RACRIIIE. et
577 %, 2013, 37(8): 27-35.
Qin FD, Qian F. Study on enzymatic hydrolysis effect of rice flour
produced by enzymatic hydrolysis process [J]. Food Res Dev, 2013, 37(8):
27-35.

(FriEshig: Kk

EE &N

EE1E, it SLRITREN, TEMR
FRARBRESR2.
E-mail: 404055322@qq.com

I B MRA EERARAFEARS
BIERESTRARE
E-mail: 13953105081@163.c0m



