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1.1

(Freshwater Algae Culture Collec-
tion of the Institute of Hydrobiology, FACHB) (ht
tp://algae.ihb.ac.cn/) ,

(Chlorella pyrenoidosa JFACHB—5),
Soil Extraction(SE)

[12] s SE .
0.25 g/L.. NaNOs, 0. 075 g/L. K, HPO, « 3H, O,
0.075 g/L. MgSO,+*7H,0,0.025 g/L. CaCl,«2H, O,
0.175 g/L KH, PO, .0.025 g/L NaCl.0.0005 g/L
FeCl; « 6H, O, 1 mL/L EDTA — Fe (0.82 mL/L
HCI, 0. 1802 g/L EDTA — Na, 0. 9010 g/L
FeCl; «6H,0),1 mL/L [2.86 g/L
H,BO,.1.86 g/L. MnCl,«4H,0,0.22 g/L. ZnSO, *
7H, O, 0. 39 g/L. Na, MoO, « 2H, O, 0. 08 g/L
CuSO, *5H,0  0.05 g/L Co(NO;3),+6H,0],

:150 umol em™%+s7";

NaOH

12h/12h; :22.01+1.0 °C,
HCI pH 8.00+0.05,
1.2
5.0,10.0,20.0
mmol/L, ot C -
17.4%, —28.4%,, o 4
6 b b
1.3
3] P)
P,':N,'/No(i:lv 27 39 4) (1)
N,‘ 9NO
1.4 ot C
1.4.1
y 2 mm

o 1mol/L

, (850
T 3h (850 C
3 h) b b

o

(850 C, 5 h),
( N ),

MAT252 o C

(Pee Dee Belemnite, PDB), +0.1%,,

SPC (%) =[(R /R )—1]xX1000 (2)

R 3C zc ‘R
ISC IZC
1.5 (fe)
(1] o .
. , (
S¥C  NaH"CO,),
[9]

fo =P, —P_)GC, —5C)/
(8C, —8C) (P (i=1,2,3,4) (3
.3 :
fo =[P —D(8C,, —dC )+
(P, —P)(3C,, —dC) +
(Py—P,)(3C,y —dCy) +
(P, —P,)(3C,, —dC_]/
(3C, —3C)) (P, — 1) (4
P, , ,
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(P,)  1;08C, . 1 2
SBC 558G, 2
sPC 58C . 1 2.1
i sPC 598G, 1 , ,
2 ? , s s
orC ) ; )
, (20.0
fs - mmol/L) ,
C D,
1
Table 1  Growth folds of biomass of the algae under different concentrations of bicarbonate
[NaHCOj; ]*/mmol/L
5.00 1.3540.11 2.43+0.15 3.48+0.21 5.16£0.17
10.00 1.334+0.12 2.37+0.14 3.41+0.20 5.04+0.21
20.00 1.3340.13 2.35+0.16 3.37+0.19 4,99+0.23
2.2 H ’ ’
s C
C 2, o C s ,
s C ; .
, s
, s C ,
S C .
s
2 (%, PDB)
Table 2 §"C values of the inorganic medium under different concentrations of bicarbonate (%,, PDB)
[NaHCOj3 J*/mmol/L
5.00 —10.3£0.6 —9.6+0.6 —12.84+0.9 —17.5+0.8
o1 10.00 —13.94£0.5 —10.1+0.6 —9.04+0.6 —10.94£0.9
20.00 —15.9+0.4 —12.3+0.5 —11.1£0.5 —10.1£0.6
5.00 —17.7+0.7 —11.5+0.8 —14.74+0.8 —18.8+0.8
312 10.00 —22.140.6 —15.640.6 —13.540.6 —13.0£0.7
20.00 —24.7+0.5 —20.1+0.5 —17.6+0.4 —14.9+0.4
@ 50711 oBC  —17.4%, NaHCO; 3072 : oBC  —28.4%, NaHCO; o
2.3 ohC o
, orC
813C ( 3) y 813(: y 813C
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(%o» PDB)
Table 3 8" C values of the algae under different

concentrations of bicarbonate (%,, PDB)

OT1 oT2
[NaHCOj3 ]*/mmol/L
5.00 —20.3+£0.3 —22.1£0.4
10.00 —22.2+0.5 —26.2+1.0
20.00 —27.24+0.7 —34.1£0.6
:° 3071 : S C —17.4%
NaHCO3 SBC 1 FYENS
—28.4%  NaHCO; s1C
2.4
b
(4, . 4
b
b
b
( 4) ) fB fB
’
’
s 10.0 mmol/L s
b
4

Table 4 Proportion of added inorganic carbon source used

by algae under different concentrations of bicarbonate

[NaHCO; J*/mmol/L S =
5.00 0.19 0.16
10.00 0.37 0.37
20.00 0.57 0.63

2@ NaHCO; s fB
i
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Application ofbidirectional labeling method to quantifying
carbon utilization in microalgae
LI Haitao'?, WU Yanyou’,ZHAQO Lihua®*, ZHANG Kaiyan®, HANG Hongtao'"*
(1.School of Karst Science, Guizhou Normal University . Guiyang .Guizhou 550001, China;
2.State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry, Chinese Academy
of Sciences » Guiyang ~Guizhou 550002, China)
Abstract August 2015, the Chlorella pyrenoidosawas cultivated in a greenhouse with different inorganic car-

bons(NaH"”CO,with different 8" C values added) in the culture medium.The §"*C of inorganic carbon in the

medium and the biomass of the microalgae were detected on a daily basis. In the meantime, the organic stable

carbon isotope compositions of the microalgae was also measured. The proportion of the added inorganic car-

bon used by microalgae was quantified by comparing their stable carbon isotope compositions using the bidi-

rectional labeling method (NaH"”CO,with different §*Cvalues was added).This study compared respectively

both inorganic carbon and organic carbon of the stable carbon isotope compositions. The results are as fol-

lows, it is 0.19 under 5.0 mmol/L NaHCO;, 0.37 under 10.0 mmol/L NaHCO;, and 0.57 under 20.0 mmol/

L. NaHCO,. At last, we analyzed the two methods for quantifying the carbon sources in algae. It is very im-

portant to calculate the proportion of different inorganic carbon in the carbon cycle research in karst lakes.

Key words

inorganic carbon utilization, stable carbon isotope, microalgae



