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Premier League soccer matches[ J].Journal of Sports Sciences,2011,29(8):821-830.

Correlation analysis of technical statistical indicators of winning
determinant performances at 2015—2016 China Super League

Zhu Jianming
(Department of Physical Education, East China University of Political Science and Law,Shanghai 201620, China)

Abstract : By using the methods of literature review, expert interview, video observation, and mathematical statistics,
this paper made a correlation analysis about technical statistical of 240 games at 2015— 2016 China Super League(CSL). Based
on the view of big data, we hope to provide a data support on both analyzing team abilities and making strategy. Conclusions:
1) High odds have higher numbers in corner, free kicks, goal related and pass and possession indicators than the low one, ex-
pect fouls and running distances. 2) Those below indicators have very significant correlations with each other, they are posses-
sion with passes (#=10.798), shooting numbers with shooting on target (+=0.735) . goals with win-lose (¥ =0.611), shooting
numbers with corner kicks (#¥=0.533), and shooting on target with goals (+ =0.525). 3) Corner kicks, free kicks, shooting
numbers and goals are higher in higher possession group than medium and low ones, however, medium group has more fouls

and running distances than higher one.

Keywords: CSL; technical indicators; winning determinant; correlation analysis
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Effects of penicillin sodium and sodium chloride on the production of
N-Acetylneuraminic Acid

Gao Lanlan'?, Wu Jinyong', Yuan Lixia', Chen Xiangsong', Zhu Weiwei' ,Sun Lijie', Yao Jianming'

(1.Institute of Plasma Physics,Chinese Academy of Sciences, Hefei 230031,China;
2.University of Science and Technology of China, Hefei 230026, China)

Abstract : The present study aimed to enhance the production of N-Acetylneuraminic Acid (Neu5Ac) produced by recom-
binant Bacillus subtilis. Some methods were studied in the fermentation process, such as adding surfactants and antibiotics,
which may allow to weaken the feedback inhibition caused by products and by-products. And the effects of different Tween and
penicillin sodium on the fermentation of recombinant Bacillus subtilis in the shake flasks and 5-I. fermenter were investigated.
As a result, it was confirmed that penicillin sodium could significantly enhance the fermentation yield of N-Acetylneuraminic
Acid. Moreover, the optimal time and dosage of penicillin sodium were determined through a series of experimental optimiza-
tion. The yield of N-Acetylneuraminic Acid reached to 7.17 g « L., increased by 38.42% under optimal condition in which 200
mg * L' sodium penicillin was added into the medium at 10 h and 34 h. respectively. Based on the action of penicillin sodium,
the cell osmotic pressure was adjusted by adding 0.75% sodium chloride into the medium components to enhance cell permea-
bility. The results showed that the production of N-Acetylneuraminic Acid increased further, and eventually the yield of
7.96 g+ ™! was achieved.

Keywords : Bacillus subtilis; N-Acetylneuraminic acid; penicillin sodium; sodium chloride
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