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W OB TR R R A SRR B B NERBE ( Chlorella pyrenoides ) HE & FIAE B IE A0 H IR, 458 %
W, WA E S BEBRM/NREA R HEE  SEADEAREEYNE S ERAER, BRESEXEBRAEEE
A REBRI/NERBE A K W BAERE 2514 40 mg/L M 11,12 mg/L, YMEE S EREBREE K 40 mg/L,#
XA B (RGR) X BB HEIN T 81.58% , F & BT E ( G)4RA T 45.08% , T 5 FK « T EFOLAHEE Xt
R FAEMT (72.25+1.69) %H(38.05£2.58) % ; HEKE GEERWKER 11.12 mg/L, FHM K FBH R
HRESEANT 17.31% , AU BIGIE T 14.48% R E 2 FEALG M E B T BBA 533N T (119.03 +
4.72) %H1(34.49 £ 1.98) %, '
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The effect of compound amino acid on the growth,
chlorophyll-a content and oxygen releasing
of Chlorella pyrenoides

XIE Qun, WANG Ming-xue, YAN Hong-hai
( Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The effect of corﬁpound amino acid on the growth and physiological activity of Chlorella pyrenoides was
studied. The results showed that compound amino acid could significantly improve the growth rate, chlorophyll-a
content and oxygen releasing of Chlorella pyrenoides with different concentrations. The optimum concentrations of
liquid and solid compound amino acid used in Chlorella pyrenoides were 40 mg/L and 11.12 mg/L respectively.
When the concentration of liquid compound amino acid was 40 mg/L, the relative growth rate increased by 81.58 %
compared with control group, and the average double time decreased by 45.08% . Compared to the control group,
chlorophyll-a content and oxygen releasing increased (72.25+1.69) % and (38.05 +2.58) % respectively; When
the concentration of solid compound amino acid was 11.12 mg/L, the relative growth rate increased by 17.31%
compared with control group, and the average double time decreased by 14.48% . Compared to the control group,
chlorophyll-a content and oxygen releasing increased (119.03 +4.72) % and (34.49 + 1.98) % respectively.
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HARERUFERTRE , AW & , TR TR, R A R M e S I 6E, Xt shi 4 &
A AR R TERN B BE A SNk M BT R E S . TERMEY T E A EEREEY
FIMEHEY) EF R KR RS, B S EERILEX A REYEE ARIRERE=/EM. HAT,
[l fh R ST it R XA M O 5 /N BRI A K A M ), S I P 3 X 4 R A e D)t R ed 5
TARBRM/PNREEKORANIT, X TESRERN A RN T IEL, 72 B S R I
I, /NEREEE TEEET P AR, A CURAKT sh I KRR, RIRHR 20T 50 R e SRSk PR
i/ NEREE T I35 AR AU AR W OB TR 454, KR ARK AR b R R AR BE 38 I A 8, AT B3 AR 4K
SERBEAAS] TARIBRN B R, B, AR A /N R R A S B R R R AR E
B o AR R 4 BUTE RS IR IR IR AR (B R & BB RO B IR /N R, T M A R AR
B EEEN /R A K B B VR B, O A R SR R IRk R |

1 #E5IE

1.1 #

ﬁtﬁwﬂ A/ NEREE ( Chiorella pyrenoides ) , 51 B H E BBk A MR BT M 2, WK E &
AHBRASR S E:7720.2 mg/100mL; EAE & R EREASH TR : 278 mg/100g, FIFHE & RAERIY Y
%Cmtjt%é’ﬁé’ﬁ%&r
1.2 H

BEgRdk /NERIR SR SE 5985 B vk R A 250 mL = MARSEEE R 200 mL, $E R0 IR R
WAL EMEC KEMEFRY, BMHENREIANERA, 5 HEM 3 KIRGES, FHEYLHRE
AL E DI IRIRZE , SERSTEER AR 12 h: 12 h, JE58 2000 ~ 2200 Ix, IBIE(25+£0.5) C,

1.3 WESEH 5% _

B AR E:  RAHFHMBRITEAR T RE —IK, BEMYHE, R H R —AfE
(10:00 am) MERIEE. A 722 R4 66 T 2 7 K R 650 nm B B9 6B (OD)E, A OD650 nm
FOROT R E o BRI SAT LRBOLIEENE 85% NEEBRKTHEE a & & e
BB ED BB v SR Excel BOHE X B BEAT SR 1k 813 40 A R 24 R R O 22 404, £ ELECR A
Duncan R385 ¥,

2 GRS

2.1 FAEBEB/NREEAE K B
2.1.1 ﬂ&zﬁ:EAﬁgmﬁd\ﬁe e N A

MR 1 ATH, BIER & ’ﬁ%ﬂaﬁd\ﬁﬁﬁiﬁ?ﬁﬁﬁxﬁ%i%@<0 05), &Gt st/ MEREMAE K
WE SR A2 BEME, LI RCRE . G 1H,/MNKEAAXT £ K B HE B A & FE 0 W AL A 35 hin
hn, s at a2 4556 . FERIR R A @ FEBRYKE A F 40 mg/L B, RGR Ef K, G HE/N, ER G
FE R e B ARSI TN, /NEREE A K T AR T B FEANR I I VR EE B T Y, 20 12 d B
I, MEAEAEBEE N 40 mg/L i, T RIS H/NEREMMIR D B E RS THMAWKEH(P <0.05) 18
PHEFRHE, 2 KNMRKERMBEKENIFZL, MESERMMMRKE LT BARS T
94.17% , FAXF £ R AN HELH AN T 81.58% , WX MEH4B (R 4500 T 45.08% , £ K FH B1EE,
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®1 REEEREMIIKEERNTN
Tab.1 Effect of liquid compound amino acid on the growth of Chlorella pyrenoides

BEEIER oD {H

=i R RGR G(d)

(mg/L) 0d 2d 4d 6d 8d 10 d 12 d
CK 0.078 0.270  0.317 0.301 0.287 0.245 0.223 Y = 0.0157X+0.1478 0.808 0.038  7.92
5 0.069 0.268 0.305 0.316 0.327 0.345 0.350 Y.=0.0i82X+0.1737 0.801 0.059  5.12
10 0.070 0.274 0.315 0.321 0.339 0.354 0.370  Y=0.0194X+0.1757 0.815 0.060 5.00
15 0.075 0.277 0.294 0.328 0.346 0.362 0.364 Y = 0.0194X+0.1756 0.829 0.057 5.26
22 0.072  0.285 0.345 0.357 0.363 0.392 0.38¢  Y=0.0209¥+0.1889  0.803 0.061  4.97
26 0.074 0.241  0.325 0.329 0.373  0.401 0.402 Y=0.0241X+0.1616 0.804 0.061  4.91
27 0.068 0.269 0.374 0.368 0.412 0.423 0.415  Y=0.0248X+0.1841  0.836 0.065 4.60
30 0.068 0.262 0.355 0.365 0.398 0.421 0.403 Y=0.0244X+0.1782 0.846 0.064 4.67
38 0.066 0.276 0.324 0.370  0.391 0.411 0.422 Y=0.0251X+0.1723 0.872 0.067 4.48
40 0.064 0.288  0.395 0.399 0.457 0.449 0.433  Y=0.0266X+0.1953 0.820 0.069 4.35
2 0.067 0.141 0.200 0.205 0.313  0.395 0.421 Y=0.0301X +0.0685 0.986 0.067 4.53
75 0.071 0.082 0.094 0.106 0.252 0.253 0.298 Y=0.0211X+0.038  0.933 0.052  5.80

e Y RAIRHRE , X R3RRATH (d), RGR HAHXS A, ¢ PRI A] (d)

2.1.2 EfE&aEERITNNKGEERETMm

MR 2 TR, B AL P B RIAE ARG RE BEE B 2 & EEBR AL RIS I M, X R T A R
AIEMRE & EERE THSR G ZRMB6, S B A A/ NREN B KR EZE—E . 2550
Br/EREE R A KR STt 2 LML, i RGR .G H @WEAﬁﬂ@f06%~n5h%ﬂ
F e B Y Rl P R/ DR R AR AR AT, JE LA 1112 mg/L A, B RIS A /D BREE Y 40 MO vk 2 44 (B 3%
B T BELL(P < 0.05) SR FRCH i, AR A 1 S tu Bt BRI T 17.319% , - 1 i i 4
T 14.48%, WNE2TLIFEY, BEAR & EHEEE IR 13.90 mg/L B, X /NEREE A9 4 K 7 0 ] 4
Mo

®2 BEHREQRERINKGEEKRBIM
Tab.2 Effect of solid compound amino acid on the growth of Chlorella pyrenoides

o oD (& -
=} [ .
[0 =1 7 R RGR G(d
(mg/L) 0d 2d 4d 6d gd  10d L ()
CK 0.03 0.075 0.08 0.00 0.111 0.119 Y=0.0073X +0.0486 0952 0052 5.80
0.695 0.03 0.080 0.082 0.098 0.118 0.128 Y = 0.0083X+0.0492  0.965 0.053 5.7
1.39 0.042 0.079 0.087 0.105 0.126 0.143 Y = 0.0095X +0.0496  0.987 0.053 5.66
2.28 0.048  0.082 0.103 0.125 0.135 0.160 Y = 0.0112X +0.0542  0.990 0.055 5.5
5.56 0.052 0.08 0.112 0.134 0.156 0.179 Y = 0.0123X +0.0587  0.995 0.054 5.6
8.34 0.063 0.115 0.163 0.182 0.195 0.230 ¥ = 0.0156X +0.0799  0.974 0.056 5.35
.12 0.074  0.16] 0.217 0.266 0.282  0.29 Y = 0.02X + 0.1067  0.956 0.06]  4.96
12.51 0.078 0.115 0.157 0.182 0.19 0.263 Y = 0.017X + 0.08 0.98 0.053 5.70
13.90 0.083 0.149 0.176 0.198 0.229  0.248 Y = 0.0155X+0.1020  0.976 0.048 6.3
20.85 0.120  0.193 0.222 0.245 0.258  0.272 Y = 0.014X +0. 1485 0.939  0.036  8.47

e Y AT, X ERFRAA](d) , RGR HHIST A G, ¢ 9 IS ] (d) o

2.2 BAA BRI /INREE A BETE MR W
221 BREESEEBRMNNKEHFENNEHESHZM

FIGRER, BRAEE G EZ BB/ NK TR o T ADGA AR & FX R4, MK
PR A AIIRRE N 40 mg/L I, iAo B i FIOGA T E H LUK IR EE 23 BB T (72.25 £ 1.69) %
F1(38.05£2.58) %, BEEWMEE GE AR IR IRSEINR 75 mg/L 0, FEM-42 3 o & i G AT
A AR S . X5 BRI R R A SRR A A B P X/ N R AR A I S AR A . Xk
WP A= e o B i B R 1] RS i F R A SRR G N T M R B S R TR A T, R TG AR
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PSR AR /R,

AN, MR 3 PRI AR B MR 6 @RERIRE A 27 mg/L B, GG A B R, WX BRAH I T
(39.78 £2.12) % . XULHICE AR R/N SR M A ¢, YR 40 mg/L Y E & /AR /)
BRI e A RAYCR B, AR RO Bk, (B e/ N R B4R B TR P, S B R, S B A B9 3R JEE B
Z RS , XX /N R E AR — R

R3 HEESSEBINIKRENEEYMN(FHE FEE)
Tab.3 Physiological effect of liquid compound amino acid on Chlorella pyrenoides (M = SD)

BAE SRR Mg #E o F it HRHEE H CK 3N (%)

(mg/L) (pg/mL) (mg/L) MR E 2 HEHEE
CK 0.231 5+ 0.009 6' 5.75+0.17" 0 0
5 0.268 2 +0.004 5% 6.23 +0.22%" 16.00£3.66 8.34+1.66
10 0.251 4+0.009 9" 6.54 £0.30" 8.62+1.62 13.69+1.83
15 0.274 3 +0.009 2% 5.96+0.18% 18.53£1.43 3.66+1.20
2 0.289 6+ 0.006 5. 7.06£0.164 25.20+2.61 22.81+1.42
26 0.297 6 +0.004 9e 7.35+0.13¢ 28.69+3.29 27.88+1.65
27 0.3317+0.006 9 8.04+0.33 43.41+3.15 39.78+2.12
30 0.348 2£0.009 9 7.41 +£0.33% 50.50+2.33 28.82+2.29
38 0.361 2+0.015 3* 6.97 +0.32% 56.03+1.82 21.16+2.17
40 0.398 6 +0.012 9 7.94 +0.33% 72.25+1.69 38.05+2.58
42 0.3723+0.013 5" 6.43 +0.20% 60.86+1.05 11.83x1.14
75 0.256 5+0.012 4 5.84+0.17" 10.77+1.53 1.57+0.14

AR T REFR R AR PR R A BRI A BEER (P <0.05)

2.2.2 EFESEEEINKEMEEMEEHESMZIE

RAGRER, ZEKE SEEBRLHEY) NREMTRE s TEMAAREEYBEES THEHA(P <
0.05), HEAE SRAEREEN 11.12 mg/LBT MR E a W EEXNEBAHAMN 252, BE S TXEA
(P<0.05), MFE2ATLIERATEWEE N 11.12 mg/L i, M EE RN ABHKE ZE R LRI BAR 3 7%,
RAEBERMMERE R, EMBARESZEZN,HA THEREEE, SNASIERANERBIESRE
WE A EBBHMZ BEEM, B, YEAEERMIKEN 1.2 mg/LEHHEHEER K, X
B S SRR VR BE AR SEE 50 20.85 mg/L B, KM G E o« SEMAAMEABH B REMBES, MEEE
FEPRUEE N 0.695 mg/L F 20.85 mg/L B, /NEREMER R a SEFOLAEHEE SX A CK TR EME
F(P>0.05), BEAEGEEMRAEHM/NKRETRESE, MECEER, BRCAERE, RFT
INEREERIEE K

*4 BERESSEBINNKRERNEEYIN(FEHE+ EE)
Tab.4 Physiological effect of solid compound amino acid on Chlorella pyrenoides (M + SD)

EAE G AR HRE & AT R Lt CK % (%)
(mg/L) (pg/mL) (mg/L) HRE a JA B
CK 0.1124+0.007 7° 6.85+0.19° 0 0
0.695 0.119 6 +0.007 O* 7.26£0.13% 6.52+£2.94 6.02+1.42
1.39 0.127 3 £0.009 6™ 8.53+0.13% 13.21+1.33 24.58+2.10
2.28 0.133 8 +0.007 4* 8.67+0.314¢ 19.15+1.75 26.56+2.35
5.56 0.1420+0.011 8! 8.1720.13° 26.20+2.01 19.32+2.08
8.34 0.171 6+£0.013 2¢ 8.98 +0.23% 52.59+3.14 31.12+2.30
11.12 0.246 4 £0.020 0" 9.21+0.18 119.03+4.72 34.49+1.98
12.51 0.223 7+0.010 9% 7.56 = 0.35¢ 99.33+5.46 10.33£2.89
13.90 0.2032+0.011 7" 8.66 +0.32% 80.92+2.14 26.42+2.89
20.85 0.113 5+0.007 8¢ 7.34+0.21% 0.98+0.15 7.16+1.50

Vs RIS 4875 R ) B e 5 14 R A S SRR A 3598 57 (P < 0.05)
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AR YK UCEEY T IRE B AU AR AE R B, NS YR IR R
VEY = | ELXT Ve s B A AR AP BB VA ME AU o (R 56 T & B AL IR X 2021 0 3 28 2 K AU
WFoE B4 A8 ILARGE o WA IR B T WA E G S BR ) /N ER Y A I Mg 7 2 B A e wEE T, R
EPFE BB RN/ NEREE A KR AR, (B RE DTS4 58 Bsf (], W] 45 47 4T 22 20 2 e 2R 4 it
A BT

PRI IE A VA 5 A S LR RN [ A A U IR o) /INER AR A= K A9 i A B A R 20 39!l 0 40 mg/ L i
11.12 mg/L,2 F 2 A B AR e B LR R T X/ NRBERAE KBOR A —w 20, 8 IAE & ﬁﬁ%&
PG/ NER AR X AR KR L A R S A FEER IS 13.11% , F YR58 aT R 45 08 12.30% , RABAKE &
FEMT/J\EX AR A R B . ISR T, R A SRR IR Y o et e WU SR IR R R A

FEFE 13.90 mg/L B, /NER T A AR X AR A B L X BRAL B AR T 7. 69 % , - H4 4% 185 I i) L o RREHIG i 1
9.14% ; (F WAL, AR HVEA A B, MANRIKRE G 28R, AREEERK, NS5 ~75
mg/L X /NEREEAE K9 BERIER, DL 40 mg/L FUYREBE /MR BERGE AR AE KRS . B TR A&
W rh &7 2R T R R , X B U g 4G i A O T B XM S L K A — i 1Ak
Ay, FU R TR XS A KA —E AR, TR IR W] AR /N RO A TR B IR AR, X S B AR

R 25 R AT B AR R/ INBR S X R R O R R L /N Bk AR A B I R SRR G A TE AR R R
HRIBET, A E IR/ NERPE A Wi X R R SR R B, AR T2 %fhﬁ/\ﬁ%iwﬁ
AN, s/ Nk g A KSR B AN ], X l:ﬂ]ﬁﬁ SR E TR BB F S S AR A
5%, BRI T 0T ZINeR e A AR AR TR 22 31, 56 T 33X AU 5 23— 50T 5T TR IE o

m
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