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Table 1

The performance of different generation Schizochytrium sp. HX-308 strains in seed period

The first generation seed'

. 2
The second generation seed

The third generation seed’

Different batch

Biomass DHA content Biomass DHA content Biomass DHA content

(g/L) +SD (%) +SD (g/L) =SD (%) +SD (g/L) +SD (%) +SD
0S + NC 15.13 =1. 41" 41.95 £2. 64" 23.52 £0.20" 46.17 1. 657 25.74 £1.23" 48.06 0. 577
0S +BC 8.92 +2.04" 24,47 £3. 47" 7.63 +1.08" 30.29 £4. 12" 10.21 =2, 12% 33.28 £3.73"%
AS + NC 20.31 +1. 35" 45.29 +0. 69" 27.28 £2.50% 50.28 +0. 84" 30.35 +1. 157 54.76 £0. 30"

The values are means of three replicates and their standard deviations. Means with different letters are significantly different according to Duncan’s Multiple

Range Test (P <0.05) .
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Fig. 1 The fermentation results of different Schizochytrium sp.
HX-308 strains. OS + NC: Orignial Strain + Normal Condition; OS
+ BC: Orignial Strain + Bad Condition; AS + NC: Adapted strain
+ Normal Condition. Means with different letters are significantly

different according to Duncan’s Multiple Range Test (P <0. 05) .
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Table 2 The fatty acid composition of different

Schizochytrium sp. HX-308
TFA  (0S+NC) /% +SD (0S +BC) /% =SD

(AS +NC) /% +SD

C14:0 7.98 +0.25 6.06 +0.23 6.77 +0. 41
Cl4:1 0.75 £0.58 3.52+0.39 0.74 £0.30
C16:0 26.60 +1. 10 29.78 +0.48 21.84 +0.81
Cl6:1 0.36 £0. 11 0.92 £0.21 0.36 +0.41
C18:0 0.37 0. 102 1.07 £0. 30 0.38 £0.41
C18:3 0.32 +0.10 0.92 £0.21 0.37 +0.32
EPA 3.69 +0.32 11.52 0. 51 1.30 £0.28
DPA 13.48 +0. 41 12.14 0. 33 13.95 £0. 82
DHA 44.27 £0.25 30.32 0. 30 51.64 +0.38
Others 2.19 £0.11 1.76 £0.29 2.26 £0.34

08 + NC: Orignial Strain + Normal Condition; OS + BC: Orignial Strain
+ Bad Condition; AS + NC: Adapted strain + Normal Condition.
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Fig.2 The changes of SOD activity in different Schizochytrium sp. HX-308 of seed period, the relationship between

the fermentation indexes. OS + NC: Orignial Strain + Normal Condition; OS + BC: Orignial Strain + Bad Condition;

AS + NC: Adapted strain + Normal Condition. Codes on the top left corner of each graph represent the certain kind of

SOD changes. A: The changes of SOD activity in different Schizochytrium sp. HX-308 of seed period (first: the first

generation seed period, second: the second generation seed period, third: the third generation seed period) ; B: The

relationship between SOD activity and biomass; C: The relationship between SOD activity and DHA yield; D: The

relationship between SOD activity and DHA content ( DHA yield/lipid yield) . Means with different letters are

significantly different according to Duncan’s Multiple Range Test (P <0.05) .
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Fig.3 The changes of MDA content in different Schizochytrium sp. HX-308 of seed period, the relationship between the fermentation

indexes. OS + NC: Orignial Strain + Normal Condition; OS + BC: Orignial Strain + Bad Condition; AS + NC: Adapted strain + Normal

Condition. Codes on the top left corner of each graph represent the certain kind of MDA changes. A: The changes of MDA content in different

Schizochytrium sp. HX-308 of seed period (first: the first generation seed period, second: the second generation seed period, third: the third

generation seed period) ; B: The relationship between MDA content and biomass; C: The relationship between MDA content and DHA yield;

D: The relationship between MDA content and DHA content (DHA yield/lipid yield) . Means with different letters are significantly different

according to Duncan’s Multiple Range Test (P <0. 05) .
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Fig.4  The changes of Pro content in different Schizochytrium sp. HX-308 of seed period, the relationship between the fermentation
indexes. OS + NC: Orignial Strain + Normal Condition; OS + BC: Orignial Strain + Bad Condition; AS + NC: Adapted strain + Normal
Condition. Codes on the top left corner of each graph represent the certain kind of Pro changes. A: The changes of Pro content in different
Schizochytrium sp. HX-308 of seed period (first: the first generation seed period, second: the second generation seed period, third: the
third generation seed period) ; B: The relationship between Pro content and biomass; C: The relationship between Pro content and DHA
yield; D: The relationship between Pro content and DHA content (DHA yield/lipid yield) . Means with different letters are significantly

different according to Duncan’s Multiple Range Test (P <0. 05) .
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Fig.5 The oxidation process of DHA the product of Schizochytrium sp. HX-308.
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Superoxide dismutase, malondialdehyde and proline as
new quality criteria for Schizochytrium sp. Fermentation

Li Zhang, Lujing Ren, Yuanwei Hu, Liang Qu, He Huang
College of Biotechnology and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing 210009, China

Abstract: [Objective] The aim of our study was to find a novel method to evaluate the strain quality of Schizochytrium sp. HX~
308. [Methods] An acclimatized strain and an original strain were cultivated under normal condition. Meanwhile, the same
acclimatized strain was cultured under two different conditions, the optimum condition and the harsh condition. We detected the
activity of superoxide dismutase and the contents of malondialdehyde and proline by WST- method, thiobarbituric acid test and
colorimetry, respectively. The relationship between the three criteria and the fermentation performance of Schizochytrium sp.
HX308 was studied. [Results] The acclimatized strain cultured under the optimal fermentation condition had the lowest
superoxide dismutase activity (0.025 U/g protein ) , malondialdehyde (26.20 mmol/g*Fw ) and proline contents
(0.098 mg/g*Fw) . In contrast, the superoxide dismutase activity of the original strain cultured in the harsh conditions was 5
times higher than that of the acclimatized strain, the malondialdehyde and proline contents were both 2 times as high as the
acclimatized strain. [Conclusion] The three criteria were correlated negatively with the fermentation performance. Thus, they
could be used to evaluate quality and fermentation performance of Schizochytrium sp.

Keywords: Schizochytrium sp. , superoxide dismutase, malonaldehyde, proline, evaluation criteria
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