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ABSTRACT

Citric acid fermentation by Aspergillus niger TISTR 3089 has been studied in shake

culture using 25% cocoa pulp extract and trace element as a substrate with incubation

temperature of 30°C and shaking speed at 200 rpm. Manganese sulphate(MnSO, *H,0),
magnesium sulphate(MgSO,*7H,0) and potassium dihydrogen phosphate(KH,PO,) were
used as trace elements in this study.The addition 100 mg/l of Mn”" in the medium gave the
highest citric acid on day 9 ( 1.8441 g/l) and there was non significant difference from the
addition of Mn"" at 0 50, 75, 125 and 150 mg/l . The addition 2000 mg/l of Mg’ in the
medium gave the highest citric acid on day 9 ( 2.16 g/l ) and there was significant difference
from the addition of Mg” at 0 1,000 3,000 4,000 5,000 mg/l When 10,000 mg/l of PO,”
was added into the medium, the highest citric acid on day 9 (2.2154 g/l ) and there was non

significant difference from the addition of PO42_ at 0 2,000 4,000 6,000 and 8000 mg/!
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50 ppm | 0.83 qr 1.3262 1 1.4962 e 1.4962 ¢ 1.5747 d 0.96 o
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1,000 ppm | 225 tu 8.94 q 1087m | 13.69g | 13.42h | 13.42h
2,000 ppm | 2.19tu 10.62n | 1059n | 13.70fg | 1528b | 1630a
3,000 ppm | 2.16u 10690 | 10.69n | 12.63] 1347h | 13.80fg
4,000 ppm | 2.85s 10290 | 14.04e 14.77¢ | 1540b | 15400
5000 ppm | 2.34t 12.111 12.111 13.80fg | 13.89ef | 14.20d
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13.8 ppm | 12283k | 12764k | 1.3423% | 1.4984g | 1.09651 | 0.7014n
1,000 ppm | 12572k | 1.3450ij | 1.5507fg | 1.6300e | 1.20321 | 0.8154m
2,000ppm | 12134k | 1.4306h | 1.8960b | 2.1612a | 1.8715b | 13428
3,000ppm | 1.13681 | 12581k | 1.6793de | 1.8852b | 1.3953hi | 08113 m
4000 ppm | 12220k | 12600k | 1.5704f | 1.7816c | 1.3721i | 0.7912m
5000ppm | 12625k | 12503k | 1.5410f¢ | 1.7220d | 132091 | 0.8010m
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¥99 PO, MWN 12 | uh 15
20.5 ppm | 2.02q 6.66 m 10211 10.465h | 10415h | 10.88 fg
2,000 ppm | 2.47 op 7.511 10.78 g 10.85fg | 11.55d 11.72 cd
4,000 ppm | 2.415p 9.11j 1084 fg | 11.54d 11.87bc | 12.05b
6,000 ppm | 2.69n 9.19j 10.88fg | 1097fg | 11.13e 11.525d
8,000 ppm |  2.65 no 7.85 k 10.59 h 11.71cd | 11.965b | 12.65a
10000ppm | 2.37p 8.03 k 11.00ef | 10.40h 10.45h 10.505 h
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1wiPo” | Sufi o Sui 3 | Juf 6 | Sut o | Suii 12 | udl 1
20.5 ppm | 0.0832z | 1.0368s | 1307n 14275m | 1.3211n | 125440
2,000 ppm | 0.1408y | 1.1841q | 1.6192k | 1.6192k | 1.52351 | 1.2113pq
4000ppm | 0224x | 07232t | 1.7025j | 1.9840e | 1.8433gh | 1.6183k
6,000 ppm | 0.2752w | 1.2032pq | 1.6480k | 2.0131d | 2.0019d | 1.824h
8,000 ppm | 0.3855v | 1.1264r | 1.9101ef | 2.08c¢ 2.0820¢c | 1.7520i
10000ppm | 0.4672u | 1.2820p | 1.99d 221542 | 2.1327b | 1.8756 fg
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