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图 1 不同葡萄糖质量浓度对小球藻异养生长的影响

Fig.1 Effects of different glucose concentrations on
heterotrophic growth of Chlorella
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图 2 C3 组培养液总氮质量浓度与培养时间的关系

Fig.2 The relationship between total nitrogen
concetration and incubation time for C3 group

第 15 天
15th day

第 20 天
20th day

y�Z`bc��N L# r& Z`STUV°
xIßÊN��vu�ÂÃw�nË& ³2`N
STUV°xIßÊ��}~/� !!"*#*J" &
È g.G5:\3VF}Ï& `NSTUV�! + �(
! # �( ! J �L! , ��[}~ !!"*#*J" &
Ä! , ��! +$ ��[Q}~ !!3*#*J" ' È
ÓÔnË& á>ÑÒÝ !xÝ ""' µÝ " ��â
�& çWXYklNSTUVq #* 4B?Wß& x
I N E �xI�)`NSTUV���2�ãy/
N�X'
"C#!345]^_`6789:;B<=CDE

µ{ " �ä& fg��! # �& L* Z�rxI�)aNUVB L" rK}~�[& �}~ÿ� L+(
L#( LK LLJ r !!"*#*J" $ �fgvu! J �& L#( LK LLJ rNaUVK}~�[ !!3*#*J" &
�}~��L*( L+ LL" r !!"*#*J" $ �fgvu! , �ß& �rÊ�K}~Â�[ !!3*#*J" '

c "!def8ghijf8k@BC_`#e510 p;T$
!"#$"!!.,-%(-,(&*"&)%(%20.%70.%*/7 )(,"-.+*%/0#4,"(p56$ !33%'+8H+"

ßÊ
g345

ro Z/&.>

L* L+ L" L# LK LJ
! + � +89E1: +(K* p*(** +(K* p*(** +(K* p*(** +(K* p*(** +(K* p*(** +(K* p*(**
! # � #/E E1: +("$ p*(*"1A +(+$ p*(*$< +(#* p*(*$1 +(+J p*(*#< +(+N p*(*$< +(+O p*(*"#A<

! J � J9= E1: *(O+ p*(*#1 *(,+ p*(*"A *(,O p*(*#1 *(NO p*(*#A *(," p*(*KA *(,+ p*(*"A

! , � ,9= E1: *(J* p*(*$ *(J+ p*(*N *($" p*(+# *($* p*(*K *(J$ p*(*# *(J$ p*(*#
! +* � +*9= E1: *(#O p*(*O1 *(KN p*(*K1 *(K, p*(*,1A *(J* p*(*#1A *(J+ p*(*$A *(JJ p*(*OA

! +" � +"9= E1: *(#+ p*(*"1 *(#O p*(*#A *(KJ p*(*+A< *(KN p*(*KA< *(KO p*(*K< *(J" p*(*"<

! +K � +K9= E1: *("$ p*(++ *(#* p*(*J *(#+ p*(*" *("O p*(+K *(K" p*(*K *(#$ p*(*K
! +$ � +$9= E1: *("# p*(*+ *("K p*(*# *("K p*(*" *(+J p*(*O *("$ p*(*O *("O p*(*$

!!�|# RÎu���*ßàQR{Ï�[}~ !!"*#*J"
)&95# %1'.58R39= E3225/509841'''5995/8.>5/8</3>984510 83B0323<109E3225/50<5!!"*#*J"

y�Zabc��N L# r& ZaUV°xIßÊN��vu�ÂÃw�nË& ³2aUV°ß
Ê��}~/� !!"*#*J" & g.G5:\3°g}Ï& aUV�! + �( ! # �( ! J �( ! , �ÍÊ
�[}~ !!"*#*J" & ! , X+" �ÍÊ�[Q}~ !!3*#*J" & ! +" �B! +K ��[Q}~
!!3*#*J" & ! +K B! +$ ��[Q}~ !!3*#*J" '

+K*K+



!! $ # =>& ¡# WXYZ[I\]^bcE9)`aNde

=99>#??@.5A1&A10B&0BCD4.C5E.C<0?FGA

#!mn
#C+!de345]^_`69:;78abCDE

^+N[IxIì^±²bcÑ×Lf�åw)J_' W5R30 ¡)N*� +OJ# $æç³2PÎè^
+÷bcÑ×GËqéÎLfL÷fvu[IJ_' P0E&¡),*ê��P\]^÷ëbcNÑ×Lf
$%Y( Ñ×ÄLì+¡ $* \|' W3. ¡)"+*íîVFWXY( zY( íY( �úÂîï( ðÄLñ
ì $ |QRNLf& ³2[IòÈyxI\]^�_NLfÜWXYLzY& �·ÜðÄLñì& í
YL�úÂîïQ�^ËqLf' �fgóôWXYVzY½�Y�& Â]�cWXYËq\]^[
IxINLf'

�õgyz{|& WXY÷|}de\]^N[IJ_& �Î)WXYSTUVöâ¡[I\]
^J_¥V°WXYSTUVN÷ÿÄl�& WXYSTUVq #* 4B?WßS�¨Í& WYYSTU
V�÷ÿÌ�2y/�X& �|WXYSTUVQøù=>\]^J_& ÄÿSTUVNWXYZ\
]^N[IJ_àÑú>Ëc' ;181G3¡)""*/OP\]^B±�R^xIN¶EéK9:)WXY
STUVZ\]^J_Nde& ³2çWXYSTUVF�ß& ^±²UVà�& ûZÿNWXYü
�STUV�c�xIÿUVN\]^' ý\©ÉN/Oà{|& \]^[Iîþ)ZWXYNbc
¿ÿÿ& �ÿSTUVNWXYZ\]^J_Ñú>Ëc )+" H+J&"#* '
#C"!de345]^_`6789:;A<=CDE

`!ÃÜ(^c�^½DtÄ( "#SL$¡N%�!Ã& `²&\]^'3N +*j& Â]&
\]^NJ_%(Bþg`!Ã' W3. ¡)"+* /OPQR`fZ[IxI\]^J_Nde& ³2
LU !)̂ "" "ú>[IxIN\]^J_& Ä d)U#( )̂ K)U#( )̂ KL'L !)̂ K" " ;UK¡ K |`fZ[
IxIN\]^J_)ÑQRþV�vËc' ÇÑ/O)O H+*&"K&"J*{|& \]^�[IòÈy��£¤
bcE9)N`& CÄüT!�E9NËc' ÄIME9)N`fABÑ*Ä`LEï`& �]& �
fgxIt)� )U#

HL )̂ K
rqABN`f' �fgyz{|& �xI! # �ßfgrxI�)`

NSTUV}~��Z�r& +{|WXYNklZ[I\]^N`bcÑ�vËc' fg���N
! # X, �& L" L L# rxI�)»`NSTUV}~����r& �|kl "* X#* 4B?WWXY÷
ëY_A�v\]^ZE9)`Nbc' ��fgòÈy& L# r\]^[IxIN! # XN �& �Z
xI�)`Nbc¿¥¿��& ! N ����t�' ,9�fg)& [I\]^N�¥J_�2�!
# X+K �& -[I\]^�¥J_#£¤TZ`�¨bcNßÊÍ�' ./0¡N/O)"$*à³2û
1N2c& �2³2�[IòÈy& \]^Z`( aNbc�! " �S�¨Í& �! # ��^93�
�¥J_' �|�[IòÈy\]^�÷��bc45N`!Ãc�J_'
#C#!de345]^_`6789:;B<=CDE

^+ZE9)N`( a!ÃNbc67µc�!�¶E)O H+*&+$&+O&"K H"$* ' ��õg��Nº , �
¡& �rxI�)»aNUVy/8¥& 9�! J �ß L# rxI�)aNUV}~�����r&
�|9#¡& #* 4B?WNWXYSTUV÷ëY_A�v^±²,-E9)Na$ fg�� , E �&
»aNUVy/�ã& 9�fgrE9)NaýT�[Q}~' µÝ # �Þ& WXYklT�
#* 4B?Wß& [I\]^ZxI�)aN�¥bc³J�xINº , �& Ä�aUV�ãy/& +|
2cB`!ÃN��û1& µ]����& �[I\]^xI N X, �ß�� `La¡HIGS&
�¢£\]^N£¤�¥J_'

! o p / q "

)+* =:;& <a=(�øùIM:ô)kl(Jï>>12D`L?*Ä`Nõg )-*(E6.©& "**$& "J!K"#
+N+Q+NK(

)"* @A& BCD(JGåæ78�E6IM)Nµc )-*(EbE5& "**J& "J!+"# $#Q$J(

+J*K+



¦§¨©©ª !«¬.©­" ! "# "

=99>#??@.5A1&A10B&0BCD4.C5E.C<0?FGA

)#* FNG& HIJ& KLM& ¡((JGNO78�E6IM)Nµc )-*()NE6& "*+*!""# $"Q$#(
)K* P0Q& R_>& @ST& ¡(U|(^õöVjùW��XYZVZ¹"N/O )-*(EJJG©ª& "**"&

"$!K"# #K"Q#KN(
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