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Abstract:  Botryococcus braunii is a unique colonial green microalga and a great potential renewable resource of liquid

Received: September 18, 2012; Accepted: December 5, 2012

Supported by: National Natural Science Foundation of China (No. 10975118), Special Fund for Agro-scientific Research in the Public Interest
(No. 201103007), National High Technology Research and Development Program of China (863 Program) (No. 2012AA050101), Academician
Foundation of Zhejiang Province (Nos. J20080388, J20110445).

Corresponding author: Zhiping Wang. Tel/Fax: +86-571-86971021; E-mail: zhpwang@zju.edu.cn

ERHRB ¥4 No. 10975118), AzHEATl (k) BHFLI (No. 201103007), [E 5 &4 RWF52 & JBIHR (863 1KI)
(No. 2012AA050101), WA BEL%4 (Nos. 120080388, J20110445) ¥ihh,



XUFRE &/ BAERERSENRIEGERN G

fuel because of its ability to produce lipids. Due to the dense cell colonies and rigidly thick cell wall of B. braunii, the
traditional Nile red method is usually of low sensitivity and bad repeatability and hard for the determination of lipid content
in the cells. By dispersing the colony with ultrasonic, assisting permeation of Nile red across the cell wall with dimethyl
sulfoxide and optimizing the staining conditions, we established an improved detection method. The details were as
follows: after the colonial algal sample was treated by ultrasonic at 20 kHz for 20 s, 100 W transmitting power and with 1 s
on/1 s off intermittent cycle, the equivoluminal 15% (¥/V) dimethyl sulfoxide and 3 pg/mL Nile red were successively
added and mixed evenly, then the staining system was incubated in dark at 40°C for 10 min, and subsequently was
measured by fluorescence spectroscopy detection with an excitation wavelength of 490 nm. Compared with the traditional
method, the improved one not only had higher detection sensitivity which was increased by 196.6%, but also had obviously
better detection repeatability whose characteristic parameter - relative standard deviation (RSD) was decreased from
10.91% to 1.84%. Therefore, the improved method could provide a rapid and sensitive detection of lipid content for B.

braunii breeding and cultivation.

Keywords: Botryococcus braunii, lipids, fluorescent spectrometry, Nile red, dimethyl sulfoxide, ultrasonic
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Fig. 2 Effect of DMSO concentrations on lipid content
determination of B. braunii.
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Fig. 4 Effect of staining time (A) and temperature (B) on lipid content determination of B. braunii.
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Table 1

Comparison of modified and traditional Nile red methods

Method I I 1]
Ultrasonic treatment Yes No No
DMSO (%) 5 5 0
NR (pg/mL) 1 1 1
Reaction temperature ('C) 40 40 25 (Room temperature)
Reaction time (min) 10 10 10
Relative fluorescence intensity 287.42+5.29 a 255.70+£34.99 a 96.90+10.57 b
RSD of repeatability (%) 1.84 13.60 10.91

W T 12.4%F1 196.6% , Wi & PRI X
brifEfR2E (RSD) 405l 13.60% 1 10.91 %k %
1.84% . H# Method T AT W] LAE H, FIHAE
8RR P 2% A% AR A T A LR 4% ) 0 B e A
M EE M. B ATA, X RS AL
PR 1 A0 M 0 S RO AN AP, T B s T
P AL E B AR |« OIS AR PR A R A
BESE, A Method L AN W] LA Y, Yefa 4544
(AR AL I 35 4 v 1 A 2 B BT A Y R
JE (P<0.05)., RALMGL I S1E5 AL
TERZFIMAT 5% DMSO, FHde @ i
25 CHEE R 40 C, HMETEZRH, QiR
A 5% DMSO AJ i 52 B 55 2 67.4%
(& 2), MYEIREH 20 CHEZE 40 CHUHEH:
R4 16.8% (K 4B), L FZE DMSO BN
N RS DL RS o 28 LRA, S ik
AESE ARG . S B S L 2 3 1 Bl BT

3w

A B2 e — A A A RE TR,
AE G UK 1 IR 2R o ini 7 2 5 kS [ PN A A
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Table 2 Nile red staining conditions of several microalgae

Chlorella

Scenedesmus

Microalgae species i — Nannochloropsis sp. Monoraphidium sp. s Chlorella
DMSO (%) 25.0 15.0 30.0 1.0 20.0
NR (pg/mL) 1.0 0.7 0.3 1.5 1.5
Reaction temperature (°C) 40.0 25.0 (Room temperature) 40.0 40.0 35.0-40.0
Reaction time (min) 10.0 10.0 10.0 5.0 20.0
Reference [9] [10] [11] [12] [13]
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