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UV-Induced Mutagenesis and Screening of Spirulina maxima for High Photosynthetic Rate

YANG Shenghui', ZU Tingxun', LUO Guanghong"*, WANG Danxia', CHEN Tianren', GAO Zicheng’
(1. Kai-yuan Biotechnology Center, Gansu Engineering Research Center for Microalgae, Key Laboratory of Hexi Corridor Resources
Utilization of Gansu, Hexi University, Zhangye 734000, China; 2. Zhangye Productivity Promotion Center, Zhangye 734000, China)

Abstract: Purpose: To screen a mutant strain of Spirulina maxima with high photosynthetic rate. Methods: The mutagenesis
and screening were conducted by a combination of spontaneous isolation, ultrasonic treatment, UV irradiation and extremely
high CO, stress. Results: Three mutants, namely KYZ1, KYZ2 and KYZ3, were obtained. The filament morphology,
biomass, CO, availability, and protein and chlorophyll contents of these three mutants were compared. Finally, KYZ2
was screened as the best strain. Conclusions: Strain KYZ2 revealed longer and larger filaments, faster growth, higher
photosynthetic rate, and higher contents of protein and chlorophyll compared with the starting strain. Thus, the mutant strain
could have potential for industrial culture.
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Table1l Biomass and CO, utilization rate of the parental strain under
extremely high CO, conditions
JAANZESHCO, &%  CO /g Ttk COFIFHZ/%
0.25 0.35 0.197 98
0.5 0.7 0.362 95
0.75 1.05 0.332 55
1 1.4 0.241 30

HRIATAL, WA HICO, & 8 N0.25% M, COF
& sm, EBGRMTEERRD, RERCOo, &R, A
REW RO EEH R ESEL AT AP COo M &=
i WORIGTBE RGN, HCOMPIHZRL; M2
HHCO, & BIE F0.75% , USRI T35 2 ACO, R FH %
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TR, M5 AKYZI1. KYZ2. KYZ3. #%1.3.8.1
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Table2 Comparison of the main morphological characteristics
between the parental strain and the mutants
ik B m R um 2P /um FELL S um SRR
R b 350.12417.14 4023£1.12 62374153 658+0.11 843
FATEIRKYZ1 4293142615 45.14+135 7265149  725+£0.16 124
RATWIKYZ2  45247423.02 49754142 7824+157  775£0.13 144
FATEIRKYZ3  478.83£25.18 5035+£146  7415£159  735£0.17 1545

24 RAZERE tHOREER A KO B A

RAFFENR S H R BRI, NMEEEEHEER,
AKEEWR R AT WA AR, HRRERE, EBAY
1% CO,M%<, 1%1.3.6FJ7ikk9510d, FI1.3.8.2% 5%k
B2 A FE Asg oy AR HLEL
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Fig.1  Growth curves of the parental strain and the mutants in the

culture medium used in this experiment
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Fig.2  Comparison of the growth curves of the parental strain in a common
culture medium and in the culture medium used in this investigation
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Table4 Comparison of the contents of protein and chlorophyll
between the mutants and the parental strain
o EqE) e
A SEI% W% G gk W%
HE R AR 58.3+£3.2 6.5+0.3
RALFHRKYZ1  58.8+3.5 0.9 73404 12.3
RAZEIRKYZ2  65.9+4.8. 13 8.1+0.4 24.6
RAZEIRKYZ3  54.5+3.1 —6.5 6.7+0.5 3

HHRCBERR S P R B 7R 2, ARG IES 000 1x. R E
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BN — R T . YR DL R AR B K
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R (KRS S AR AR SR R STk LE 4 e Xt
RAFERIAT SR AV, SR INEKS,

x5 REBHREAWSRL

Table5 Comprehensive evaluation of the mutants
R RARSE% EKER (o (Led) ) ZEWS
RAFBIRKYZ1 58.8 0.126 90
FRAFFEHRKY Z2 65.9 0.132 98.3
RAFBEIRKYZ3 54.5 0.138 89.6

HRSTTLAUE H, RAERKYZ2MEKE R, &
HR RS o E, 2080132 g/ (L-d)
65.9% 98.3. Ft, TRASFERKYZ20] IAER TR
TR .

2.8 MR Rk AL AR E AT
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Table 6 Stability of the main morphelogical characteristics of the
#£3 EEERSHREHRCOMMARLE mutant KYZ2
Table3 Comparison of the CO, avallabll.lty between the mutants and T B Fhm  Bithm Bihm B 0m B
the parental strain RRGIRKYZ2 (GBI 4524722302 4975+ 142 18244157 775+0.13  14+4
FAVE CO,Hi /g T it/g CO, | FH # % RAFERKYZ2 (100)  450.89422.65 48.98+1.33 79.07+1.42 7.68+0.11 14+5
R Bk 1.4 0.241+0.021 30
A FERRKY Z1 1.4 0.6340.035 78 Lo —e— RAFERKYZ255 148
A PHRKYZ2 1.4 0.6540.032 81 ~ }‘2‘ e RABHRKYZ25510f8
RAFFERRKY Z3 1.4 0.69-+0.037 86 £10
S o8
» < o S ST I# 0.6
HIFRITTAI, BT S HE ke PO, R Lt bR T4 uoer
. o . N 04,
B2 AT, HA I RKYZ3, L R Sk HH 56% . F oot
. - o e N 0.0 L L L L J
2.6 TS WM E QRS E g R S R IR 2 4 6 8 10
B [)/d

D5 RSB T Ry SR AN S K & 8, HaR4m]
i, P SRAR R h R B R B AR T ) R 2.5% /e
A, i fEKYZ2, i AERE 3%, SRR
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Fig.3  Comparison of the growth curves of the 1" generation and 10"

generation of the mutant strain KYZ2
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Table7 Comparison of the contents of protein and chlorophyll
between the 1% generation and 10* generation of the mutant strain KYZ2
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FHRCOME R, $Eim 175720 b ) A= 4 o 7 8 A0 3] e
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M32.7%; 157 I S AE AR B B 7%, i H
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W 7N A e 2 C O, mT Y 5 Al K BB 382 P e 4 ), 4
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