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Abstract
Prachaiyo, P. and Kongbangkerd, T.
Effects of chemical blanching and salt content on quality of pickled chilli
Songklanakarin J. Sci. Technol., 2007, 29(2) : 489-499

The effect of blanching agents (citric acid and alum) and the salt concentrations (10%, 15% and
20% (w/w)) on the quality of pickled chilli was studied. The results showed that both citric acid and alum had
no effect on pH, titratable acidity and moisture content of pickled chilli. However, the pickled chilli blanched
in alum solution had lower counts of total microorganisms and lactic acid bacteria than those of pickled
chilli blanched in citric acid solution indicating that alum had greater inhibitory effect on microbial growth
than citric acid. On the other hand, the salt concentration affected the moisture content of pickled chilli.
The moisture content of the pickled chilli increased as the salt concentration increased. In addition, the salt
concentration also affected the microbial growth in pickled chilli. The data indicated that the growth of
total microorganisms and lactic acid bacteria decreased as the salt concentration increased. This study
showed that the combination of using alum solution as blanching agent and 20% salt exhibited greatest
inhibitory effect on microbial growth.

Key words : blanching, citric acid, alum, pickled chilli, quality
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Table 1. pH values of pickled chilli produced from various blanching conditions
and different salt concentrations at various times

pH* values at different fermentation time (days)

treatment

0 6 12 18 24 30
Control** 4.32 4.29 4.20 4.19 4.22 4.23
1% citric/10% salt 4.36 4.34 4.28 4.28 4.28 4.27
1% citric/15% salt 4.18 4.19 4.21 4.14 4.17 4.17
1% citric/20% salt 4.17 4.23 4.21 4.15 4.18 4.18
1% alum/10% salt 4.31 4.39 4.28 4.25 4.26 4.27
1% alum/15% salt 4.30 4.31 4.31 4.25 4.28 4.23
1% alum/20% salt 4.19 4.18 4.26 4.24 4.22 4.23

* Means within the same row and column are not significantly different (p>0.05).
*% Control = blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt

Table 2. Moisture contents (%) of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Moisture contents* (%) at different fermentation time (days)

treatment
0 6 12 18 24 30
Control** 78.18*"  78.05" 78.43™" 80.26* 80.90™" 81.72**
1% citric/10% salt 78.41%  79.69% 80.44“* 8222 82.42*" 83.11*
1% citric/15% salt 75.51%¢ 7677 76.99°% 7731 7836 7893
1% citric/20% salt 75.47%" 74909 74.47%™  7490°™  75.56%™ 75.65°“™
1% alum/10% salt 78.40*™ 77.79%™  78.44®™™ 79.80™ 80.74™™ 81.17*™
1% alum/15% salt 75.01%¢ 7575 7583 76.02¢™ 77.28 77725
1% alum/20% salt 73.79°™ 7254 73.13°™  72.67°™  73.67°"™ 73.55%™

* Means within the same column (the first superscript) and row (the second superscript) not
sharing a common letter are significantly different (p<0.05).
#% Control = blanched in 1% alum solution at 100°C for 5 minutes and added 10 % salt

Table 3. Salt concentrations (%) of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Salt concentrations* (%) at different fermentation time (days)

treatment
0 6 12 18 24 30
Control** 6.88 6.43 6.59 6.22 7.04 7.03
1% citric/10% salt 6.84 6.25 6.27 6.83 7.10 7.10
1% citric/15% salt 9.59 9.18 9.46 9.00 9.27 9.08
1% citric/20% salt 11.49 11.11 11.26 11.02 11.14 10.62
1% alum/10% salt 7.56 7.07 7.12 7.51 7.30 7.06
1% alum/15% salt 9.16 9.15 9.54 9.58 9.64 8.82
1% alum/20% salt 11.71 11.49 12.17 12.10 12.31 11.59

* Means within the same row are not significantly different (p>0.05).
*% Control = blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt
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Table 4. Titratable acidity (%) (as lactic acid) of pickled chilli produced from various
blanching conditions and different salt concentrations at various times

Titratable acidity* (%) (as lactic acid)

treatment at different fermentation time (day)
0 6 12 18 24 30
Control** 0.42 0.41 0.47 0.42 0.45 0.43
1% citric/10% salt 0.40 0.39 0.42 0.46 0.42 0.40
1% citric/15% salt 0.40 0.39 0.41 0.42 0.43 0.40
1% citric/20% salt 0.38 0.37 0.37 0.37 0.36 0.35
1% alum/10% salt 0.40 0.38 0.38 0.44 0.39 0.38
1% alum/15% salt 0.38 0.35 0.34 0.39 0.37 0.35
1% alum/20% salt 0.39 0.34 0.32 0.36 0.34 0.33

* Means within the same row and column are not significantly different (p>0.05).
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Table 5. Total microbial counts of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Total microbial count (CFU/g)

treatment fermentation period (day)
0 6 12 18 24 30
Control** 6.6x10°*  1.0x10°™ 4.2x10"* 2.5x10'™ 1.9x10"* 1.5x10""
1% citric/10% salt 8.7x10°*  3.2x10°* 3.4x10"™ 4.5x10’* 1.2x10°° 4.4x10°*
1% citric/15% salt 3.4x10°*  3.5x10°*  5.0x10°™  9.7x10°* 1.3x10°® 3.0x10°*
1% citric/20% salt 1.5x10°*  6.1x10°"  1.3x10°¢  7.0x10°° 7.5x10°° 2.0x10°*
1% alum/10% salt 2.8x10°*  1.6x10°° 1.2x107"™ 2.2x10"* 7.7x10°® 1.5x10°*
1% alum/15% salt 2.0x10°*  3.0x10°" 8.1x10°™ 2.7x10°® 4.4x10°® 1.1x10°*
1% alum/20% salt 2.1x10°*  2.5x10°*  2.5x10°¢  2.5x10*°  7.5x10*" 3.0x10**

Means within the same column not sharing a common superscript are significantly different

(p<0.05).
#* Control =

blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt
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Table 6. Lactic acid bacteria counts of pickled chilli produced from various blanch-
ing conditions and different salt concentrations at various times

Lactic acid bacteria (CFU/g)

treatment fermentation period (day)
0 6 12 18 24 30
Control** 1.0x10°* 2.5x10°*  1.9x10"*  1.8x10"*™ 2.1x10"* 2.0x10°*
1% citric/10% salt 1.4x10°*  5.2x10°* 1.8x10"* 4.0x10"* 6.8x10°° 1.3x10°*
1% citric/15% salt 2.1x10**  4.8x10**  3.6x10°*  3.5x10°° 3.2x10°° 1.2x10°*
1% citric/20% salt 1.1x10**  8.9x10** 2.9x10** 5.9x10°° 2.2x10°° 3.2x10**
1% alum/10% salt 6.1x10**  8.4x10** 1.0x10"* 1.2x10"° 5.5x10°° 6.4x10°®
1% alum/15% salt 6.8x10%*  1.7x10°*  4.2x10°*  2.0x10°® 1.5x10°° 1.0x10°"
1% alum/20% salt 6.5x10**  3.5x10** 2.8x10** 9.1x10°°> 4.3x10*° 3.0x10**

Means within the same column not sharing a common superscript are significantly different

(p<0.05).
#* Control =

blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt

Table 7. Yeast and mold counts of pickled chilli produced from various blanching
conditions and different salt concentrations at various times

Yeast and mold count (CFU/g)

treatment fermentation period (day)
0 6 12 18 24 30
Control** <10 1.3x10°*  2.6x10°*  1.4x10°® 8.9x10°* 2.6x10°"
1% citric/10% salt <10 1.6x10°*  2.9x10°*  2.9x10°* 9.7x10°" 2.6x10°*
1% citric/15% salt <10 8.4x10°* 8.8x10**  4.7x10°® 2.0x10°® 1.5x10°*
1% citric/20% salt <10 5.0x10**  2.3x10°*  2.5x10*"  1.7x10°° 2.1x10°*
1% alum/10% salt <10 1.2x10**  1.3x10°*  1.3x10°® 1.4x10°° 1.0x10°*
1% alum/15% salt <10 3.0x10%*  1.5x10**  5.5x10°°  3.3x10°° 3.4x10°°
1% alum/20% salt <10 <10 1.3x10**  6.6x10°°  9.7x10°° 5.6x10%*

Means within the same column not sharing a common superscript are significantly different

(p<0.05).
#* Control =
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Table 8. L* values of pickled chilli produced from various blanching conditions and different salt
concentrations at various times

L* value of pickled chilli

treatment fermentation period (day)
0 3 6 9 12 15 18 21 24 27 30
Control** 30.34  30.63 30.56 30.68 30.33 30.51 30.57 3049 30.37 32.19 30.78
1% citric/10% salt ~ 29.97 30.00 30.60 30.31 30.19 2996 29.68 30.25 30.36 30.86 29.73
1% citric/15% salt ~ 29.09  29.02 29.08 29.22 29.22 29.77 29.35 2939 29.15 30.27 28.80
1% citric/20% salt ~ 28.82  28.63 29.10 29.17 28.88 29.56 29.10 29.05 29.35 29.58 29.03
1% alum/10% salt ~ 29.79 29.75 2996 30.15 29.68 2998 29.74 2996 29.95 30.86 29.49
1% alum/15% salt ~ 29.20 28.99 29.17 29.36 29.00 29.62 29.44 30.13 2995 30.53 29.37
1% alum/20% salt ~ 29.18 28.66 29.60 28.74 28.96 2898 29.02 29.02 28.72 29.61 28.71

Means within the same row and column are not significantly different (p>0.05)
*# Control = blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt

Table 9. a* values of pickled chilli produced from various blanching conditions and different salt
concentrations at various times

a* value of pickled chilli

treatment fermentation period (day)
0 3 6 9 12 15 18 21 24 27 30
Control** 33.81 3438 3453 34.09 3438 3357 3346 33.68 33.73 33.82 3223
1% citric/10% salt ~ 34.17 3497 34.04 3448 3440 34.04 34.14 33.69 30.31 34.10 33.63
1% citric/15% salt ~ 32.82 33.43 33.08 32.86 32.61 33.06 3293 33.07 3297 34.08 32.58
1% citric/20% salt ~ 33.88 34.29 34.13 33.89 33.81 33.99 3346 33.87 33.84 34.02 33.19
1% alum/10% salt 3420 34.94 3459 35.04 34.87 3324 3504 34.69 3453 3561 3393
1% alum/15% salt ~ 34.12 34.67 3397 34.06 34.01 3425 34.05 33.81 3420 3449 3382
1% alum/20% salt ~ 34.67 34.50 34.35 3393 3393 3357 33.87 33.73 34.19 35.03 33.39

Means within the same row and column are not significantly different (p>0.05)
*# Control = blanched in 1% alum solution at 100°C for 5 minutes and added 10% salt
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