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TLC condition was developed for its simple separation and quantitative analysis of lactic acid. Rapid and clear separation of

lactic acid by silica gel TLC plate was obtained by using nitromethane :

1-propanol : H:O0 (2 : 5 : 1.5, vfv/v) and a suitable

dipping solution of 40 mg bromocresol purple in 100 mL 50% ethanol (pH 10.0). The lactic acid was shown as a bright
yellow spot on a light cinnabar background. The quantitatively detectable concentration range of lactic acid was between 0.5
and 4% with 99.4% confidence. Quantitative TLC analysis result was confirmed with HPLC and with enzymatic quantitative

analysis methods (by using lactate dehydrogenase).
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Table 1. Characterizations of developing solvent systems and dipping reagents for lactic acid identification and quantitative analysis

Developing solvent system Minute for ascending Dipping solvent system Background color Spot color

I Dark Yellow Light Yellow

1 15 I Deep Yellow Light Yellow
U Gray-Blue Light Yellow
I Dark Yellow Yellow

2 60 1 Deep Yellow Yellow
1 Bright Blue Blue
1 Light Cinnabar Bright Yellow

3 30 il Deep Yellow Bright Yellow
111 Blue Blue-Yellow

Solvent system 1; Diisopropyl ether :

Formic acid : H,O = 90 : 7 :

3 (v/v/v), Solvent system 2; Nitroethane :
1-Propanol : HO =2 : 5 : L5 (v/v/v).

1-Propanol = 1 : 2 : 3 : 4 : 5 (v/vfvlv[v), Solvent system 3; Nitromethane :
Reagent I; Dissolved 40 mg bromocresol purple in 100 mL of 50 % ethanol and adjusted pH to 10.0 with IM NaOH solution, Reagent II; Dissolved
100 mg bromocresol purple in 100 mL ethanol and added a few drops of 10 % ammonia solution until the color changed from orange to deep violet,
Reagent III; Mixed solutions a and b to a ratio of 9 to 1(v/v) immediately before use

Solution a; Dissolved 40 mg bromocresol green and 15 mg bromophenol blue in 100 mL ethanol.

Solution b; Dissloved 250 mg potassium permanganate and 500 mg sodium carbonate in 100 ml water.

Nitromethane : Ethanol : H,O:
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Table 2. Quantitative analysis of lactic acid by using HPLC, TLC, and
lactate dehydrogenase kit

HPLC (g/L) TLC (g/L) LDase Kit' (g/L)
L(+): 9.2(+0.1)
16.8(+0.3) 16.7(x0.3) D(): 6.9(x0.1)

Total: 16.1(x0.2)

A solvent (3) for separation and a reagent (I) for visualization were
used. "Lactate dehydrogenase kit
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Figure 1. Thin layer chromatograms of lactic acid by using a solvent (3)
for separation and a reagent (I) for visualization
(A) Separation of lactic acid, Lane 1 - 8 : Lactic acids standard
solutions (0.5, 1, 1.5, 2, 2.5, 3, 3.5 and 4%-w/v, respectively), (B) NIH
Image Program tracing of spots from (A), (C) Area of each peak
obtained from (B) (R’ 0.9944)
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