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Research progress of method for reducing nitritein foods
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ABSTRACT: This article introduced the hazard and source of nitrite in food. Vegetable growth process and the
accumulation in curing process were the main sources of nitrite, followed by the cured meat which added nitrite as
colorant, preservatives and antioxidants. Nitrite intake at 0.3~0.5 g can cause poisoning, nitrite intake at 3 g can even
cause death. In order to reduce the content of nitrite in vegetables, the curing time and salt concentration in the
curing process should be controlled, and cooked vegetables should be ate immediately. While reducing the content of
nitrite in cured meat depends on 2 aspects, firstly the amount of nitrite should be reduced or not used in cured meat;
secondly the formation of nitrosamines can be blocked. Studies show that hair color agents-Monascus pigment,
antibacterial agents-Lactic acid bacteria and Nisin, antioxidants-polyphenols and nitrosamine generation
blockers-a-tocopherol, ginger and garlic juice can effectively reduce the content of nitrite in cured meat products, and
reduce the harm of nitrite in food.

KEY WORDS: food; nitrite; vegetable; cured meat products

=
e
illl3

*BIIEH: , E-mail: 472656970@qq.com
*Corresponding author: WANG Liu-Guo, Sichuan Dazhou Honglong Meat Products Co., Ltd., Sichuan 263500, China. E-mail 472656970@qq.com



1594 7
[1-5]
’ 3.4 KRB IR AEES 20
2 THEERERIREE g
s [21]
: , : 4 ROERPITAHEREAEE
03-0.5 ¢ 4.1 FEHIHESH &
1, 3¢
, , 5%~10% , ;
, 15% ,
s 7~8 d . y “ ”,
, , 9d ,
[7-11]
GB/T 5009.33-2008"2! SB/T 10278-1997!% GB/T
20712-2006!4 [22:23]
=2 mg/kg; =4 mg/kg; =3 mg/kg; 42 BEEAS
=5 mg/kg; =20 mg/kg; =20
mg/kg; =30 mg/kg (426
3 BEmPITEE YRR (1) ;)
31 1EARRmAGTIFBEEF (
) ( )
, , ( ); (a-
)[27,28]
32 MR 421 mHex
H [29] , pH
[15] 5 s
33 AHEEEERREE LR , 301
, 81.2% 0.14 g/kg (
[16.17] , 0.04 g/kg) ,
, 60% ,
[18-19]
, : (1)1995
6~24 h (20] BlancP!

b} s



4 s . 1595
; (2) , ,
[41]
[42]
422 ALEH , ,
[32]
10 mL 5.75 mL2%
; M , pH 45,50°C 20 min
, N [43]
; (2 , )
pH, ; 425 #reHIRAALH(AOB). % % B, IR MER S L AMS
-NO, -NO 2004
(Hb-NO), ; (3) (4] , (AOB)
pH ,
, ;4 ; 0.01%~0.02%
, AOB , 0.01% AOB
[33,34] [35]
9’ 5 N'
[45]
[36]
[37] 9 9
2 , , E
pH 6 ,
B8, NO
[39] , C
423  3LER4& 3R & (Nisin)
, [46]
42.6 BEEIEH|
Nisin (40 mg/kg) ,
[40]

>

424 TAHEMLOEE. REARBNRELE

b

[47]

, ) 40 C, pH 6.5,
,80 C 4h 70%~80%



1596

70%
427 EFRT A A KRFE
[48]
(9] , 10 mL, pH4.0, 20 min,
68.56%
43 HitA®E
3~5 min,
1% C
90% ,
50%~70%
24 h 5~6
(6 h )[50]
5 & it
S 30k

[1] Gilchrist M, Winyard P G, Benjamin N. Dietary nitrate-good or bad [J].
Nitric Oxide, 2010, 22(2): 104-109.

[2] Lundberg J O, Carlstrom M, Larsen F J, ef al. Roles of dietary inorganic
nitrate in cardiovascular health and disease [J]. Cardiovasc Res, 2011,
89(3): 525-532.

[3] Sobko T, Marcus C, Govoni M, et al. Dietary nitrate in Japanese
traditional foods lowers diastolic blood pressure in healthy volunteers [J].
Nitric Oxide, 2010, 22(2): 136-140.

[4] Hord N G, Tang Y, Bryan N S. Food sources of nitrates and nitrites: the

[6]

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

physiologic context for potential health benefits [J]. Am J Clin Nutri, 2009,
90(1): 1-10.
Larsen F J, Schiffer T A, Borniquel S, et al. Dietary inorganic nitrate
improves mitochondrial efficiency in humans [J]. Cell Metab, 2011, 13(2):
149-159.
[J]1.
,2011, (4): 31-32.
Wang Y. Discussion on the harm and prevention of nitrite and nitrate in
foods [J]. Qinghai AgriTechnol Exten, 2011, (4): 31-32.
s . [J].
,2013, (7): 327-327.
Chen CH, Zhang K. Contamination and prevention of nitrite and nitrate in
foods [J]. Mod Agri Sci Technol, 2013, (7): 327-327.
Li ZM, Qing XN, Chang FF. N-nitrosmine compounds and food safety [J].
Prod Proc, 2006, (12): 8-11.
Chow C K, Hong C B. Dietary vitamin E and selenium and toxicity of
nitrite and nitrate [J]. Toxicology, 2002, 180(2): 195-207.
Swann P F. The toxicology of nitrate, nitrite and n-nitroso compounds [J].
J Sci Food Agri, 1975, 26(11): 1761-1770.
Lundberg J O, Gladwin M T, Ahluwalia A, et al. Nitrate and nitrite in
biology, nutrition and therapeutics [J]. Nat Chem Biol, 2009, 5(12):
865—-869.
GB/T 5009.33-2008 [S]
GB/T 5009.33-2008 Determination of nitrite and nitrate in foods [S]
SB/T 10278-1997 [S]
SB/T 10278-1997 Chinese sausage [S]
GB/T 20712-2006 [S]
GB/T 20712-2006 Ham sausage [S]
[D].
,2007.
Shen JB. Content changes of nitrite and nitrite in pickled cucumber [D].
Wuhan: Huazhong Agricultural University, 2007.
[J1. , 2007, 15(6):
208-209.
Guo LN, Liu XZ, Zhang XJ. Effect of different water NO;-N/NH4-N ratios
on yield and nitrite content of amaranth [J]. Chin J Eco Agri, 2007, 15(6):
208-209.
Santamaria P. Nitrate in vegetables: toxicity, content, intake and EC
regulation [J]. J Sci Food Agri, 2006, 86(1): 10—-17.
Ozdestan O, Uren A. Development of a cost-effective method for nitrate
and nitrite determination in leafy plants and nitrate and nitrite contents of
some green leafy vegetables grown in the Aegean region of Turkey [J]. J
Agri Food Chem, 2010, 58(9): 5235-5240.
Prasad S, Chetty A A. Nitrate-N determination in leafy vegetables: Study
of the effects of cooking and freezing [J]. Food Chem, 2008, 106(2):
772-780.
s s , . [J1.
, 2006, 27(6): 242-246.
Yan PM, Xue WT, Zhang H, et al. Study on nitrite formation of vegetables
stored in varied storage conditions [J]. Food Chem, 2006, 27(6): 242—-246.
[D].



1597

[22]

[23]

[24]

[25]

[26]

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

,2011.

Jiang WW. The study of control nitrite content in vegetable fermenting
food [D]. Jinan: Shandong Institute of Light Industry, 2011.

) , . 1. ,
2011, (11): 13-15.
Yang L, Huang XL, Wang J. Origin and determination method of nitrite in
food [J]. Cereals Oil, 2011, (11): 13—-15.

s s . [J1.
,2012, (7): 678—-686.
Wu ZF, Zhao YW, Weng PF. Pickling process of vegetables and its lactic
acid bacteria technology [J]. J Food Sci Biotechnol, 2012, (7): 678-686.
[J1. ,2012, (2): 166—-171.

Zhou BL, Xiao JW, Liu SF, et al. Research on nitrite harmful analysis and
its substitute in curing meat products [J]. China Food Addit, 2012, (2):
166-171.
Sebranek J G, Bacus J N. Cured meat products without direct addition of
nitrate or nitrite: what are the issues [J]. Meat Sci, 2007, 77(1): 136—-147.
Honikel K O. The use and control of nitrate and nitrite for the processing
of meat products [J]. Meat Sci, 2008, 78(1): 68—76.
Pegg R B, Shahidi F. Nitrite curing of meat: the N-nitrosamine problem
and nitrite alternatives [M].Oxford: Wiley-Blackwell, 2008.

, ) ;- (1.

,2010, 16(3): 177-179.

Fan J, Zhang LM, Wang YJ, et al. Review on alternatives of nitrite in
fermented sausage [J]. Anhui Agri Sci, 2010, 16(3): 177-179.
[J]. ,2011, (1): 33-36.
Liu FJ, Liu H, Ning N. Research progress of manascus pigment substitute
for nitrite in meat color protection [J]. Meat Res, 2011, (1): 33-36.
Fox J B, Nicholas R A. Effect of various compounds on loss of nitrite in
meat [J]. J Agri Food Chem, 1974, 22(2): 302-306.
Blanc P J, Laussac J P, Le Bars J, et al. Characterization of monascidin A
from Monascus as citrinin [J]. Int J Food Microbiol, 1995, 27(2):
201-213.
wuU14

Ul ,

B 5 5

2015, 48(7): 1415-1427.
Ying B, Chang XY, Liu ZW, et al. Food-grade induced expression and
enzymatic properties of nitrite reductase from lactorbacillus plantarum
WU14 under nitrite stress [J]. Sci Agri Sinica, 2015, 48(7): 1415-1427.
Zou L, Wu Y, Zhao Y. Study on change of nitrite content during vegetable
fermentation by lactic acid bacteria [J]. Food Sci Technol, 2006, 31(10):
86—88.
Yan P M, Xue W T, Tan S S, et al. Effect of inoculating lactic acid bacteria
starter cultures on the nitrite concentration of fermenting Chinese paocai
[J]. Food Control, 2008, 19(1): 50-55.
> . [J].

,2014, 39(5): 120-124.
Zhu YL, Li PY. The effect of curing agent of lactobacillus pentoeus [J].
Food Sci Technol, 2014, 39(5): 120-124.

5 5 B

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[J1. ,2015, 11(4): 109-115.
You G, Wu YY, Li LH, et al. Effect of inoculating compound /lactic acid
bacteria on microbial, nitrite and nitrosamines of salted fish [J].South
China Fisheries Sci, 2015, 11(4): 109-115.
, > . (1. ,
2010, 4: 7-9.
Li C, Wang BC, Liu LB. Study on influencing factors of nitrite
degradation [J]. Food Ind, 2010, 4: 7-9.
[J1. ,2013,39(4): 48-52.
Du XH, Liu SL, Pu B, et al. Screening, identification and application of
nitrite-degenerating lactic acid bacteria from Sichuan pickles [J]. Food
Ferm Ind, 2013, 39(4): 48-52.
, ) s [
,2013,34(12): 97-99.
Gu SW, He TT, Ding SN, et al. Study on the optimization of fermentation
condition for nitrite degradation by lactobacillus bacteria [J]. Food Res
Dev, 2013, 34(12): 97-99.
s s , . Ve
[J]. ,2012, 28(12): 1677-1681.
Xu HY, Xie SJ, Shi S, et al. Effect of sodium isoascorbic acid, Monascus

NiSin

colour and Nisin instead of sodium nitrite on sausage quality [J]. Mod
Food Sci Technol, 2012, 28(12): 1677-1681.
[J1. ,2015, (2): 9-14.
Li F, Sui X, Liu HJ, er al. Application and stability of glycosylated
nitroso-hemoglobin in the preserved pork [J]. Farm Prod Proc, 2015, (2):
9-14.
[D].
,2014.
Wang YY. Study the synthesis, properties and application of glycosylated
nitrosohemoglobin [D]. Nanchang: Nanchang University, 2014
> . - 1.
, 2005, 24(5): 102-106.
Yang XH, Xia WS. Research on color fixation of histidine as a substitute
for nitrite [J]. J Food Sci Biotechnol, 2005, 24(5): 102-106.
[J]. ,2014, 1: 231-234.
Wang WY, Jia YJ, Peng ZQ. Research progress in application of natural
antioxidant in Chinese-style sausage [J]. Food Ind, 2014, 1: 231-234.
1. ,2014, 39(3): 45-48.

Zhong XQ, Liang SS, Cai QC, et al. Effect of tea infusions on inhibition
of nitrosification [J]. Food Sci Technol, 2014, 39(3): 45-48.

[D].

,2014.
Zou H. The kinetic of nitrite degradation reacted with enediol food
antioxidants [D]. Taian: Shandong Agricultural University, 2014.
[P]. CN, 200810101083, 2008-07-30.

Liu P, Sun JS, Zheng HZ, et al. Preparation of nitrite reductase and the
method of nitrite reductase

preparation preparation [P]. CN,



1598 7

200810101083, 2008-07-30.
L ot EZEE
,2015,40(1): 110-114.
Deng H, Jia HF, Zhou SZ, et al. Review on nitrite scavenging ability of
fruits and vegetables [J]. China Cond, 2015, 40(1): 110-114.
[49] . (N )
2012, 37(10): 34-37.

TRE, BEIRN, ETERRAMD
HAEFERELE.
E-mail: 472656970@qq.com

Liu H. Study on removal of nitrite by balsam pear in pickled foods [J].

China Cond, 2012, 37(10): 34-37. . P .
ina Cond, 2012, 37(10) IRF W+, TERRFEADN
KREEEMTAR.
E-mail: 690236403@qq.com

[50] Meah M N, Harrison N, Davies A. Nitrate and nitrite in foods and the diet
[J]. Food Addit Contam, 1994, 11(4): 519-532.

WAL WRIE)

HRY HRY Y Y Y Y HRY R ARY HRY HRY HRY HRY 7Y HRY HRY Y Y Y Y Y Y Y R ARY HRY HRY ARY ARY 7Y HRY) ARy Y oY) Y Y Y Y Y R ARY AR ARY ARY ARY 7Y HRY) ARy oKy Y Y Y Y RY RY RY R Y Y

‘IR BN ERIERE

) , 2016

, 2016 5 31 Email

AR
: www.chinafoodj.com
Email: jfoodsq@126.com
(R TN FIRY %3



