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Factors Affecting the DAPI Fluorescence Direct Count in the Tidal River

Sediment
CHEN Chen HUANG Shan WU Qun-he LI Ruiyi ZHANG Ren-duo

(School of Environmental Science and Engineering Sun Yat-sen University Guangzhou 510275 China)

Abstract:The factors affecting the DAPI (4’ 6-diamidino2—-phenylidole) fluorescence direct count in the tidal river sediment were
examined. Sediment samples were collected from the Guangzhou section of the Pearl River. Besides sediment texture and organic
matter an improved staining procedure and the involved parameters were analyzed. Results showed that the procedure with the
sediment with 2 000 fold dilution and ultrasonic water bath for 10 min and with a final DAPI concentration of 10 pg*mL ™" and staining
time for more than 30 min produced the optimum results of DAPI direct count in the sediment. The total bacterial number was
correlated to the proportion of the non-nucleoid—containing cells to the total bacterial number(r = 0.587 p = 0.004). The organic
matter content also correlated to the ration. The clay content had a strong correlation with the organic matter through which the clay
content also affected the ratio. A multiple regression analysis between the ration versus the organic matter the total bacterial number
and the clay content showed that the regression equation fit the measure values satisfactorily(r = 0.694). These results indicated that
the above factors needed to be considered in the applications of the DAPI fluorescence direct counting method to the tidal river
sediment.
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1
Table 1~ Physico-chemistrical properties of the sediment layers
/mm
0~12 24 ~36 60 ~72 96 ~ 108 144 ~ 156 202 ~216 300 ~312
1% 35.97 24.79 57.78 52.13 28.32 34.02
I 1% 2.61 6.24 10.5 9.18 4.72 3.49
/% 11.23 8.89 7.36 7.65 6.87 10. 97
/% 64. 50 37.94 61.08 37.12 49. 67 62.71 62. 67
I 1% 6. 80 6. 87 7.33 7.08 8. 44 9.23 8.59
1% 7.74 8.59 9.75 8.65 7.53 8.01 7.77
/% 40. 54 48.16 51. 81 51.32 48. 47 47.75 43.15
1 1% 3. 11 4.44 5.53 6.38 5.41 4.93 4.12
1% 10. 90 10.93 11.18 9.80 10. 09 11.17 10. 85
2
DAPI ( ) x10% /cellseg ™!
(% ) - Table 2 Different protocols for DAPI direct cell
counting (dry weight) x 10% /cells*g ™!
Y = x100% €)) /min
t 5 10 15
N ( 1000 2,13 £1.40" aA® 2.29 £1.57aA  1.63 £1. 12bA
) N, “ 7 ( 2000  2.11x1.50aA 3.58 £2.60bB  2.99 +1.89bhB
3 000 1.27 +0. 74aB 1.36 £0.62aC  1.26 £0.73aC
1) + (n=3);2)
(p <0.05)
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Fig. 1 Total bacterial counts before and after the destaining treatment vs. the depth
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Table 4  Correlation coefficient (r) matrix between = 0. 7]5) . I
the factors affecting the destaining effect ( 2) A
Y oM TB Clay
Y 1.000 0.321 0.614 ™ 0.071
oM 1. 000 0. 286 0.764 —
TB 1. 000 0.237
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Fig.2 Relationships between Y and the organic matter with and without the surface layer
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