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: ( HPLC) o BioRad
Aminex HPX-87H 5 mmol/L  H,SO, 55 C 0.6 mL/min
17 min
6 3 0.15~5.19 g/L 0.999 8
o 96.91% ~103. 11% (n=6)
0.81% ~4.61%. N
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Abstract: A high performance liquid chromatographic method for the simultaneous determina-—
tion of organic acids and saccharides in lactic acid fermentation broth from biomass was devel-
oped. A BioRad Aminex HPX-87H column was used at 55 °C. The mobile phase was 5 mmol/L
sulfuric acid solution at a flow rate of 0. 6 mL/min. The samples were detected by a refractive
index detector ( RID) . The results showed that six organic acids and three saccharides in fer—
mentation broth were completely separated and determined in 17 min. The linear correlation
coefficients were above 0.999 8 in the range of 0.15 -5.19 g/L. Under the optimized condi-
tions the recoveries of the organic acids and saccharides in Rhizopus oryzae fermentation
broth at two spiked levels were in the range of 96.91% —103. 11% with the relative standard
deviations ( RSDs n =6) of 0.81%—4.61%. This method is fast and accurate for the quantita—
tive analysis of the organic acids and saccharides in microbial fermentation broths.
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o RID; 110 pL; o
( HPLC) 1.3
4-s DNS (3 5- 9
) s, 1o
19
R 10 Table 1 Mixed standard solution of nine compounds
3 Compound Mass concentration/( g/L)
L-.actic acid 0.838
° Fumaric acid 0.527
-1 Succinic acid 0.287
Oxalic acid 0.543
° Acetic acid 0.528
Citric acid 0.544
( Glucose 0.510
) ( Xylose 0.535
) Cellobiose 0.493
N 1.4
. SmL (10000 r/min 5 min)
HPLC BioRad Aminex co 1
HPX87H ( RID) mL 0.05mL 72%
. . (10000 r/min 3 min)
9 . 0.22 pm o
1.5
1
2
1.1
. 2.1
Agilent 1200 ( L2
) ; Legend Machl. 6R ( L—. 1a)
( Thermo ); PL303 ( .
_ ( ) ); Classic UVF ( 1b) . 1b
( ELGA) . I—
L- ( 98%;, CAS 1 79334;
Sigma ) ( 99.5%; CAS -
5949294) | ( 99. 5%; CAS 1 6449-
7). ( 99.5%; CAS :6153-56-6) ( 2.2
) ( ) ( 14 15 Bio-Rad Aminex HPX-87H
99%; CAS 1 11047-8) . ( 99. 0%, .
CAS :1104d5-6) ( ) (
99. 5%, CAS :55999) . D( +) - ( 45 ~70 °C 2 s
99.0%; CAS :58-867) ( Sigma ) o .
1.2 60 °C 55 °C
. Bio-Rad Aminex HPX-87H :
(300 mm x7.8 mm 9 pm); ©5 mmol/L
H,S0,; :0.6 mL/min; 155 C; o N
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Fig. 1 Chromatograms of (a) Ldactic acid standard
solution and ( b) a mixed standard solution
Peaks: 1. oxalic acid; 2. cellobiose; 3. citric acid; 4. glu- 8000 [
cose; 5. xylose; 6. succinic acid; 7. Ldactic acid; 8. fumaric [
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Fig. 2 Effect of column temperature on retention times ( g / L) 2. 3
of compounds in a mixed standard solution (S/N) (LOD) 2.
2 3 6 N (LOD S/N=3)
Table 2 Retention times linear relationships and detection limits (LOD S/N =3) of 3 sugar compounds and 6 organic acids
Compound Retention time/min Regression equation Linear range/( g/L)  Correlation coefficient LOD/( mg/L)
Cellobiose 7.668 A =151270.1C -60.5 0.15-4.52 1.00000 0.37
Glucose 9.238 A =144149.5C +1314.8 0.15-4.01 0.99999 0.14
Xylose 9.789 A =139264.6C -255.8 0.15-3.97 1. 00000 0.21
Oxalic acid 7.088 A =95174.2C -615.4 0.15-3.98 1. 00000 0.33
Citric acid 8.212 A =119104.8C -169.6 0.15-4.01 0.99999 0.49
Succinic acid 11.784 A =114577.7C -628.5 0.15-3.71 1. 00000 0.97
L-actic acid 12.802 A =98034.7C +1629.5 0.19 -5.19 0.99997 0.23
Fumaric acid 13.835 A =133206.2C +2400.6 0.15-3.96 0.99981 0.34
Acetic acid 15.304 A =69001.7C -66.8 0.15-3.95 0.99999 0.17

A: peak area; C: mass concentration g/L.
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4 Fig. 4 Chromatogram of 72 h fermentation
liquid of Rhizopus oryzae
96.91% ~103. 11% o Peaks: 1. glucose; 2. Ldactic acid; 3. fumaric acid.
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Table 3 Repeated experiment results of Rhizopus oryzae fermentation broth g/L
Numb f
um er'o Glucose L-.actic acid Succinic acid Fumaric acid Citric acid Acetic acid Oxalic acid
analysis
1 0.11472 0.61176 0 0.01011 0 0.0017 0
2 0.11509 0.61170 0 0.00984 0 0.00268 0
3 0.11328 0.61889 0 0.00989 0 0.00154 0
4 0.11617 0.61754 0 0.00975 0 0.00167 0
5 0.11480 0. 62580 0 0.10821 0 0.00170 0
6 0.11461 0.62391 0 0.00979 0 0.00243 0
Average value 0.11478 0.61827 0 0.01003 0 0.00162 0
Standard deviation 0. 00093 0.00592 0 0.00041 0 0. 00007 0
RSD /% 0.8090 0.9568 4.0414 4.6144
4 (n=6) 3
Table 4 Recoveries of compounds spiked in Rhizopus
oryzae fermentation broth (n =6) . .
BioRad Aminex HPX-87H
Background/ Added/ Found/  Recovery/
Compound
(g/L) (g/1) (g/L) %
Cellobiose 0 1.9147 1.9241 100. 49 R
0.9623 0.9649 100.27
Glucose 0.1551 2.0147 2.1643 99.72
1.0083 1.1621 99.87
Xylose 0 2.2847 2.2791 99.75 ° -
1.1424 1. 1430 100. 05
L-.actic acid 1.2212 2.6130 3.8483 100.54 :
1.3131 2.5751 103.11 _
Succinic acid 0 2.0134 2.0301 100. 83
1.0117 1.0157 100.40 °
Fumaric acid 0.0254 2.0086 2.0059 98. 60
1.0023 0.9967 96.91
Citric acid 0 2.0319 2.0320 100. 80 1 Sule B Murat E Dursun O. Biochem Eng J 2004 21(1):
1.0139 1.0150 100. 11 33
Acetic acid 0.0031 2.0016 2.0130 100.41 2 Singh SK Ahmed S U Pandey A et al. Process Biochem
0.9988  0.9853 98.34 2006 41: 991
Oxalic acid 0 2 0178 20099 9961 3 Cao B C XuJ L. Food and Fermentation Industries (
1.0069 1.0101 100. 32 ’ ) 1993(3): 56
4  Yuan XY Wu W Yu H. Instrumental Analysis (
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