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Effect of degradation of nitrite by organic acids in pickles
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Abstract: In order to investigate the degradation of nitrite by organic
acids during the fermentation of pickles, the organic acids were ana-
lyzed by high performance liquid chromatography ( HPLC), and 6
different kinds of organic acid for nitrite degradation in vitro were
studied. The results showed that the pickles contained oxalic acid,
tartaric acid, lactic acid, acetic acid, succinic acid and other organic
acids. In 72 hours, all 6 kinds of organic acid could degrade nitrite;
the order of ability of nitrite degradation was: oxalic acid > tartaric
acid > citric acid > malic acid > lactic acid > succinic acid > acetic
acid, and the nitrite degradation rate also increased with the increase
of the initial concentration of organic acid. The temperature could
also improve the degradation of organic nitrite.
Keywords: pickles; organic acids; nitrite; high performance liquid
chromatography (HPLC) ; degradation
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S GE PRV IR (4 0.45 pom 7K ZR U8 B4 38 88 75 B <030 min)
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S R 40 mL, 5 IR BE 4y s B ol 10,20,30,40,50 °C,
12 h JE B BAR W I 1 mL SOM T 25 mL ff 28 b (48
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Figure 2 Changes of total acid content in natural

fermentation process
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PR B A S 1 TR AT 5 ST TR 3 A 3 3 5 ¥ 0 1% {311,
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Table 1 Effects of different concentrations of acid on nitrite degradation %
SR B ] /b
WRE/
(S
(gemL 1) 0 12 24 36 48 60 72

0.00 0.0040.002 0.00+0.00°¢ 0.00+0.00¢ 0.00+0.00°¢ 0.0040.00" 0.00£0.00" 0.0040.00"
0.03 0.0040.00¢  82.5440.359  91.7740.099 95.34+0.81> 96.89+0.14* 97.9740.56* 98.64=+0.25*
H 0.07 0.0040.00*  85.1240.78¢ 93.0740.43¢ 96.35+£0.11* 97.76+1.26* 98.5940.31*  98.8640.42*
73 0.11 0.0040.00*  86.8140.65> 94.1940.23> 96.84+£1.02* 97.884+0.62* 98.6841.02* 99.0740.75*
0.15 0.0040.00*  88.4040.99* 94.51+1.00> 96.87+1.34* 98.01+1.21* 98.684+0.85* 99.1340.65*
0.19 0.0040.00*  88.8340.56* 95.54740.12* 97.05+£0.17* 98.084+0.65* 98.7541.12*  99.2040.47*
0.00 0.00£0.00? 0.00+0.00¢ 0.00£0.00°¢ 0.00+0.00°¢ 0.00£0.00°¢ 0.00+0.00°¢ 0.00+0.00"
0.03 0.0040.00*  70.5341.69¢ 82.4542.78> 89.16£1.79> 92.53+2.47> 94.,4240.81> 95.9242.13*
R 0.07 0.004+0.00*  79.1542.13¢  89.05+1.05* 93.77+£1.56* 95.77+2.49> 97.07+2.01a> 97.9242.07*
i3 0.11 0.00+0.00*  81.46+1.21% 90.24+2.10* 94.494+4.20° 96.33+1.13* 97.58+2.02* 98.28+1.03"
0.15 0.00+£0.00*  83.46+£1.21* 91.30£2.40* 94.75+£2.71* 96.39+0.98* 97.74+2.16* 98.44+1.25°
0.19 0.00+0.00*  85.21+1.04* 92.24+4.50* 95.344+1.28* 96.98+3.01* 97.88+0.65* 98.5040.78*
0.00 0.00£0.00% 0.00+0.00° 0.00-£0.00°¢ 0.00£0.004 0.0040.004 0.00£0.004 0.0040.004
0.03 0.00+0.00*  46.72+£1.08¢ 60.20£2.219  68.71£1.05¢ 73.784+2.25¢ 79.854£0.97¢ 81.93£0.89¢
Y 0.07 0.0040.00*  62.7340.99¢  76.18+2.56° 84.43+1.98" 88.47+0.87> 91.524+1.79> 93.5040.68"
[i7d 0.11 0.004£0.00*  67.63£2.36> 80.02£1.65> 86.83£1.85> 90.71+£1.97*> 93.234£0.85*> 94,93+£0.76%
0.15 0.0040.00*  72.8241.13* 82.8841.24*> 89.14+2.12* 92.26+4.00°> 94,2440.98*> 95.6340.53%
0.19 0.0040.00¢  75.4242.91*  84.92+1.29* 90.65+3.65* 93.30+1.79* 95.2542.95*  96.3743.05%
0.00 0.00£0.00°  0.0040.00°  0.0040.00¢  0.0040.00°  0.0040.00¢  0.0040.00¢  0.0040.00"
w 0.03 0.0040.00¢  75.854+1,03¢  87.2540.74¢ 92,58 1.54> 94,06+1.29> 95.0140.13"  97.4040.11°
A 0.07 0.00£0.00°  79.91%1.12  90.29%+2.01"  94.53%2.45% 96.2441.09 97.5240.61 98.2841.25¢
[ 0.11 0.0040.00*  82.0241.99> 91.304£1.20%> 95.23+£0.55* 96.91+2.01*> 98.0240.57* 98.5341.27*
0.15 0.004+0.00°  86.1340.99* 92.31+1.562> 95.97+0.52* 97.02+0.86*> 98.104+0.09* 98.59+1.14*
0.19 0.0040.00*  87.1741.87* 93.3240.98* 96.86+£1.52* 97.5840.78* 98.4441.23* 98.9140.85*
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AT 53 R A < AT AILIR X 9 3 F S i PR 6 9 A 1

2R 1
; S B[] /h
* WRE/
(g+mL™1) 0 12 24 36 48 60 72
0.00 0.00£0.00*  0.0040.00¢  0.00+0.00¢  0.00£0.00¢°  0.0040.00¢  0.00+0.00¢  0.00£0.00¢
3 0.03 0.00+0.00*  74,57+0.98° 85.01+3.82" 90.33+2.42> 92.80+1.50> 95.07+1.55> 96.33+0.85"
7= 0.07 0.00+0.00* 82.254+1.18" 90.02+2.79¢ 93.83+2.81* 95.914+1.95* 97.09+1.54*> 97.81+1.25%
% 0.11 0.00£0.00*  84.4942.12¢ 91.54+1.64* 95.07+2.04* 96.574+1.43* 97.72+0.94*  98.28+0.95°
0.15 0.00+0.00*  85.08+0.47* 92.22+1.37* 95.50+1.24* 96.78+1.40° 97.81+1.25* 98.37+1.55°
0.19 0.00£0.00*  85.5941.04* 92.49+1.22° 95.61+1.65* 97.1340.87* 98.06+1.41* 98.59+0.11°
0.00 0.00£0.00*  0.0040.00¢  0.00+0.00¢  0.00£0.00°  0.004+0.00¢  0.00+0.00¢  0.00+0.00¢
Lia 0.03 0.00£0.00*  74.0741.06° 84.20£1.07> 90.114£2.46> 92.7640.71> 94.01+£1.26> 96.0141.54>
[ 0.07 0.00£0.00*  82.0741.19> 90.17+0.82° 94.28+2.56* 95.924+2.31* 97.29+1.16* 97.94-+0.66°
[ 0.11 0.00£0.00* 83.1741.75> 91.7740.77*  95.14+0.72* 96.6641.60* 97.83+1.30° 98.44+1.11°
0.15 0.00£0.00*  85.7342.45* 92.33+2.57° 95.59+1.73* 97.0240.55* 98.03+1.12*  98.59+0.85"
0.19 0.00+0.00* 85.8640.89* 92.62+3.25° 95.97+2.04* 97.2542.50* 98.19+1.15* 98.7140.93"
0.00 0.0040.00% 0.0040.00f 0.0040.00¢ 0.0040.004 0.00+0.004 0.00+0.004 0.00+0.004
T 0.03 0.00£0.00*  57.4140.96° 66.44+0.79¢ 75.67+1.01¢ 81.334+1.40° 85.30+2.31¢ 88.40+2.52¢
- 0.07 0.00+0.00*  69.52+0.86¢ 81.19+1.16° 87.23+0.99> 90.8740.97> 93.09+0.32> 94.44+1.20"
% 0.11 0.00£0.00*  74.6640.81¢ 85.17+1.03> 90.85+1.45* 93.214+1.37* 95.20+0.91*  96.42+0.82%"
0.15 0.00£0.00*  77.6241.24> 86.69+1.40> 91.68+1.25* 94.0841.02* 95.38+0.85* 96.66+1.04%"
0.19 0.00£0.00*  79.3741.11* 87.97+1.70° 92.67+1.15* 95.02+2.08* 96.42+0.77* 97.3140.55%
T FGIAS R BE RN 22 5 8 3% (P<C0.05)
RUNE 12 h B BB B 25 AN, 5 A ik B 2 (]I il R 5 B il B AR 22 2200, W 1 22 1A] B4 47 A 22 5 (P<C0.05) .

fift R ITE 800 LA b5 REER MR B2 O 0.19.,0.15 g/mL Z [A] 3F. fil§
LR A EEEZES B2 0.03,0.07,0.11 g/mL
ZIEFE 2SR . FLERWRIE R 0.03.0.07 g/mL i A R +h B
B R 70,53 %, 79.15 %, B 25 19 41 H: At L R ok 7 A
TR R W i AR F] T 80% s e 0.19,0.15,0.11 g/mL Z [
B 12 h 4h HoA ¥ R AL 25 5 (P>>0.05) ,0.03 g/mL 5 HAh 4
AU BE 2 [ B A7 AE 25 5 (P<<0.05), Z R 0.03 g/mL i
7T R B A R AL Ny 46.72%0, 15 Z BRI N 0.19 g/mL W
it 12 £h W AR 240 22 29 %6 3 ¥R T 0.03,0.07,0.11 g/mL 5 0.19,
0.15 g/mL 2 [A] ¥ {7 #£ 22 5+ (P <C0.05), H 0.03,0.07,
0.11 g/mL PP Z Ml A7 4 25 7 (P<C0.05) . W A BRIk E
0.03,0.19 g/mL B Wi 2 &5 P& fi 3 5 5 4 75.85%,
87.17% ,FH25 11% s ¥k 0.19,0.15,0.11 g/mL Z[A17E 36 h
AT 60 h JF AEE2ZE S (P>0.05),0.03 g/mL 5 H fh ik ¥
Z Y FETE 22 F (P<<0.05) , 3R Mk B 1% 0.03 g/mL W7l
P A I g 28y 74,57 26 Al vik IV i I 9 A 3R 3 Ak #
80% L I s ¥k BE 0.19,0.15,0.11 g/mL Z [Al N {77 2% 5 (P>
0.05) , FAth e i 5 P 22 ) 77 76 25 5 (P<C0.05) , #7458 R e J&F
7 0.03 g/mL IV AY B8 £h R 36 74.07 % . 5 f i W B
T R P 7 % 85.86 %60 Al 2% 1220 W 0.19,0.15 g/mL 5
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