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Gas chromatography assay of lactic acid isomers and VFA in rumen

and silage fluids by pre-column chiral derivation procedure
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Abstract A novel procedure for determination of lactic acid isomers in the rumen and silage fluid was developed based

on pre-column chiral derivation with L-menthol. The determination showed a linear response within the concentration

range of 0.05 and 10. 00 mg/ mL for L- and D-lactate isomers with the correlation coefficients of 0. 9995 and 0. 999 6,

respectively. The recovery of eachisomer averaged between 96. 15 % and 108.24 % (RSD <59%). A comparison o
analytical results of lactate isomers on the rumen and silage fluid established between the enzyme procedure and that in
this studyshowed no significant difference ( P> 0. 05) . Using gas chromatography conditions described here, 6 volatile

fatty acids (VFA) including acetate, propionate, iso-butyrate, butyrate, valerate and iso-valerate acids were simulta-

neously analyzed with both lactate isomers, having high correlation coefficients of 0. 998 2 and 0. 999 4 within the VFA

concentration range from 0. 05 to 5. 00 mg/ mL. Fermentationfluids were runfor 6 minfor both the isomers o lactic acid

and VFA assay.
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Tablel Hfectsof reaction temperature on peak areasof derivates mAU- min
/
SEM L Q
60 70 80 90
L- 27.73c 42.13 a 34.79b 27.40 c 0. 437 0. 006 <0.001
D- 28.11c 42.20 a 34.91b 26.85c¢ 0.421 0. 002 <0.001
:SEM (P<0.05) ; (L)
(Q);
L- (P<0.001) 3.51
1.5 3.5, ; '
3.5 4.5 1.2 1.5,
(P>0.05 ( 2 : (1]
2 L- (n=3)
Table 2 Hfect of mol ratio of L-menthol and L D-lactic acid on peak area of derivates mAU- min
L-
SEM L Q
1.51 2.51 351 4.5 1
L- 9.47 b 30.62 c 41.80 a 41.99 a 0.197 <0.001 <0.001
D- 9.00 b 31.18¢ 41.87 a 42.59 a 0.281 <0.001 <0.001
30 min ,
60 min 68%( 3), ,
3h (2] 70
(P>0.05) , 60 min
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3 (n=3)
Table 3 Hfect of the reaction time on the peak area of derivates mAU:- min
/ min
SEM L Q
30 60 90 120
L- 28.47 b 42.13 a 41.91 a 42.01 a 0. 644 <0.001 <0.001
D- 28.73 a 42.20 a 42.53 a 42.10 a 0. 826 <0.001 0. 002
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Fig.1 Cdibration curvesof the L-lactate isomer 25 30 35 40 45 50 55
“ ” “ ” B‘j‘rﬂ_] /min
,L- D- 2
96.15% 108.27% 98.18% 104.03 %, Fig.2 Chromatogram of lactate iomers and V FA
4 “ ” “ ” ( n= 3)
Table 4 Sandard recovery and piked recovery of lactic acid from dlage fluid mg/ mL
/
pC ) RSD/ %
mg 1 2 3 %
L- 0.5 0 0.52 0.54 0. 56 108. 27 4.07
D- 0.5 0 0.51 0.52 0.53 104. 03 2.10
L- 2.2 2.77 4. 89 4. 87 4.90 96. 15 0.84
D- 2.2 3.69 5.84 5. 82 5.89 98. 18 1. 68
2.3 (P>0.05)
RSD



2 53
, , L- D-
0.5 mg/ mL , D- ,
(1] , 0.001 mg/ mL , ,
, pH =l
5 (n=3)
Table 5 Comparion of the GC method with Enzyme method in determination of fermentation fluid
SEM P
RSD/ % RSD/ %
L- 0. 005 2 9. 62 0.004 9 8.16 0. 000 6 0. 808
/ (mg/ mL)
D- 0.002 5 12. 00 0.002 2 13. 62 0.0004  0.595
L- 49. 00 0.29 50. 56 2.47 0.631 0.224
/ (mg/ g)
D- 68.91 0.41 69. 69 4.91 1.718 0.778
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