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Factors Affecting the DAPI Fluorescence Direct Count in the Tidal River

Sediment
CHEN Chen, HUANG Shan, WU Qun-he, LI Rui-yi, ZHANG Ren-duo

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

Abstract: The factors affecting the DAPI (4’, 6-diamidino-2-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 DAPT 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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Table 1  Physico-chemistrical properties of the sediment layers
4y )2/ mm
DU AL
= 0-~12 24 ~36 60 ~72 96 ~ 108 144 ~ 156 202 ~216 300 ~312
B % 35.97 24.79 57.78 52.13 28.32 34.02
I BHLRE =/ % 2.61 6.24 10.5 9.18 4.72 3.49
FhokL H B/ % 11.23 8. 89 7.36 7.65 6.87 10. 97
E K2 % 64. 50 37.94 61.08 37.12 49. 67 62.71 62. 67
Il MR & R/ % 6. 80 6.87 7.33 7.08 8. 44 9.23 8.59
Hibi He 1/ % 7.74 8.59 9.75 8.65 7.53 8.01 7.77
KB % 40. 54 48. 16 51.81 51.32 48.47 47.75 43.15
m LI & it/ % 3.11 4.44 5.53 6.38 5.41 4.93 4.12
FoRL B/ % 10. 90 10. 93 11.18 9. 80 10. 09 11.17 10. 85
WF DL, FH AT L EL A O o 4. £2 SHRMEHETRRARNENLE
T FAEH 0 DAPL ) U 6 1 A 5 4 %, A (PR i) 107 cellers
N o N Table 2 Different protocols for DAPI direct cell
R 5 SURB L 1) (% ) 4 « s ,
counting (dry weight) x 10°/cells- g~
N, roTre—
Y = — x 100% (1) Py A7 I [E]/min
N, i AR 4L 5 m s
FoH LN, N — R T BB E (CBDAR 4 R S 1000 2,13 +1.400 aA? 2.29 £1.57aA  1.63 = 1. 12bA
)N, Rk I ER A BT B (R — 2000 2.11=1.50aA 3.58 £2.60bB  2.99 « 1. 89LB
T E S IR R ). 3000 1.27 0. 74aB 1.36 £0.62aC  1.26 =0. 73aC

N T R LA BT AT A, A I 3 A LA A
B R0 B3R5 T A B0k A7 I E DR
Hh a5 7 AR i RO
1.4 Hdsor#r

il One-way 2 2% ¥ 22 5l 70 Mt (ANOVA ) ok ¢
o) A0 T SR RV SR ) o i R e s s B TR AR T 22
St A IE R B B i L AE p < 0. 05 MR OK T 1 B il
b A Bl Excel A1 SPSS VI3.0 #fF it 5
o #r.
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A BT IR A0 B 43 1. TR R BOR AR, U
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T, DT HS 40 T e BEE o B AR AR by e (H 2 i
JEE 14 R 7 23 (6 40 I ST 28 i A R AR
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pg-mL ™' DAPL ¥ FERETE W & K K& 8N 64% ~
99% VTR Y A o Y o, (HL il T DO RR ) 5T Hh RN 4
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S A B T B R SR B AR BF DAPL Mk FE 10
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Fig. 1 Total bacterial counts before and after the destaining treatment vs. the depth

M6 DAPL 505 5 A T H 500k A9 X e Sz 56 v, 2
FRHEOL BT A5 B T B ss RAHL (r = 0.748) {0
DAPT 3503 e 45 21 ) 40 1 5000 LE P AT Bk £ 1
~2 B GL(WLFR 3) . W] RE SR AT L (B R
BOBCR/DAPL TH R ) Se &2 LB 7 144 ~
156 mm [X [i] P ik 2 f KAH 5. 66% , 11 7F 200 mm &b
B2 3. 51% , )2 LT n] B % 40 1 L i) 5 4 LT
R R R,
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Table 3  Bacteria abundance using DAPI direct count vs.
plate count (dry weight)

DU/ mm

i H

0~12 24~36 96 ~108 144 ~156 202 ~216
DAPI 55 — YR 4
Wit Bsm x 467 1.87 1.54 1.94 2.55
107 /cell-g !
i:”fﬂli{fx 11.93 7.46  6.86 1.10 8.96
HWGE &/ %  6.37 7.46  71.07 3.97 4.70

A0 GBI B TR T R B B G LA R
DR R O e R R 3T BB K 5, 40 e BE A5 31 4K
ZWEFRICR AT SO IR R BE A TR
R, A A A B0 BRI DR 1 0 2 AR R R AR DR
SRMIA 25,300 mm LR 40 BOR 158 20 h 3R =
20 R RCER 1 1/2, BT o3 240 T A MR A ) AL S R

Hor ok B H B L

H TR FE M TORR ) 0 1 — e AN [, SCRik I 18 v
B TR T RO AR — T A R R R LA
AWARAH A 40 Haglund %57 i 38 9 Ho 0] 13% ~
52% ,Polymenakou s LV o o H B 6] ) Ry 18% ~
97% . AWFFERY L] (47 % ~T6% ) 8 SCHRAE 178
L AT 200 T 50 R 2% JB 1 Ol 2 e 4 S T S
TR AT SR m s O R R Y B,
AR I X 28 W) o I Sl 0 ) T 2 B Y e 5
FEOT UL T AR R AL G DAPT Je (83, 6 25
At TCAR ) v 0 T £1% 50 AT Aok 200 R P 3 2 L 497

LSS 37 O T B~ A 02 4 Sy i T —Fh i
BT RO 5, I i AT b Rl B R v S R A T 7 T
P EE A" AR T DAP R 5
SR B R A B A G, X B R T DAPT i
Bn) A 5 TR T ECGA R O EGE 2 L
~ 3 A B G AE SCHR A A P R L SiE
DAPT 500 T3 M it Bk A 52 96 v ml 15 5% 40 14 L
) 54 LT & 728 Al FRH B (L3R 3) . A HLBT R
20 T 1) o S8 0 R R AT B B 2 (H 2 PR R P O
3 FR) 200 T M O A 3 R 1 (G S A A T S R R
GG ) O A WL A R R R AT 3R
20 T 1 G5 K 33K ol 722 Ak A A A R B 1Y B
S .
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Table 4 Correlation coefficient (r) matrix between

the factors affecting the destaining effect

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
Clay 1.000

1) Y: @A, OM: AL S & TB: 55— YA i i B8R
Clay: BRI G & « « RRBEMZRKFEHNp < 0.01
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=0.817,p < 0.05), K4 E)Z(0~12 mm) /5
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Fig.2 Relationships between Y and the organic matter with and without the surface layer
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FUAETLRR Y A7 BT &5 8 JF A 2 3 Wi e (B R0R
fRoME— DR R A H B SR M R AR 2R U I AL T
BX e (8 8CR  R  Af AT RER — B
2.4.2 AR RS R AN B RRCEE B R S
MR B g T UTRR P A AR R R SRR (0 L A
B EAISCHE (r = 0.614,p = 0.004), [ A #l
Jot 55 A 0 B G 2R 2L, 2% 4 3R T B I LA O
AW EIE(r = 0.727,p = 0.001) (WLIH3). #6
o> 32 A B R ELAR R R AR 2 IR
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TR R AN 32 28 R 0 AR W T O s ) R, AT
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4 1) K3l

60
*
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e 30
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20
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Fig.3 Relationships between Y and the total count with and without the surface layer
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FEAR S v, ok e R A2 21 B T o 1 L B
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WA 21 B 2 5 A B ) A 26 R A A
ML S 40 P A 1 1 4 5 S Atk e Al ) A 5 g R L
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0.416,p =0.076). 3X # B hr 12 41 Al 2 38 ik 52 il A
BT oF S 30 H o 4 €5 Bb 9] 17 52 i), b 5 A 1 BF 5
FEM DAPL 23 B W 1 55 JURL 4 e 0 1 25 SR A
{u[S,ZH_
2.4.4 R LG A AE OG R ER 0 ] 0 43 A

T RAEA AL L 20 TR B RN R
BRA LB 2R 5 50 ), A 0 X 4 NS s AT T
Z ool 40 #r A 2 mHE 7 R E

Y =2.816X, +3.187 x 10 °X, +
3.604X, — 29. 142 (2)
Krp Y RBRE (% ) 3 X, WAL S & (% ) ; X,
g g TUURRY Y 20 R B s X, R L (%)
(r =0.69,p = 0.013).

TE AR €8 Lo 1] 55 45 48 56 B 2 Y 1 E A A b 1
{5 SO0 H A B W) & B — M A BB A L ] <
30% I AR L RUCR AN B3 M AE > 30% I 4 25 52 e 21
RS 0 AR TH A, BRI T A0 T IS PR AKT X
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