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Application of Air Bubbling Method on Amplified Incubation of Microalgae

LI Feng1 , MAO Yu-ze', YU Shou-tuan®, DU Mei—rong1 , YE Nai-hao', FANG Jian—guangl
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071 ;
2. Hongdao Clam Oviginal and Kugenic Breed Development Lid. , Qingdao 266114, China)

Abstract : Growth characteristics of 4 microalgae in bubble condition were studied using experiment combined with
production method. The results showed that bubble incubation could improve the growth rate of 4 microalgae dramati-
cally. Under bubble condition, the maximum cell density of N. closterium ,I. galbana Parke 3011,1. galbana Parke
3012 and P. subcordiformis were 2.957 x 107 ,1.7 x 107,2.355 x 10" and 3.5 x 10° cell per milliliter, and which
was 3.2, 6.5, 4.1 and 5 times of the control group under the same conditions respectively. The experiment group
showed significant difference with the control one in cell number, special growth rate (SCR), relative growth rate
(RGR) and absolute growth rate ( AGR). The air-charging incubation seed can be directly used for amplified
culture. Air-charging incubation can effectively prolong the growth period of the algae cell, and remarkably enhance
the production efficiency.
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S F /N H 2 8 Nitzschia closterium ( 1
FREIFREERE) , S5 HF 4 P& 3011 Isochrysis galbana
Parke( LA F R PR 3011) , SFHE 4 38 3012 ( LLF AR
3012) AUV 5 g B Platymonas subcordiformis ( 1)
TR EE) 23R B o E K SR A B K
PR
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2 ~3 AR IR ARG E T S HEA B B SR
(1), K 18.9 L fE B8R el g K AR N
— R T RIEFE, B SRR A DL A S AR I %
FEE L EFTRKE FEFHAEZN0.8 ~1 em
HIFL, B FLIRA—EL 10 em K AT S TLE—2
HERE, M EBEHTFARE . 5 138
B T8 R, Lm0 2 b 3 64 15 IR AR LA B
1RGSR,

TR

Bl BREFRAMERE
Fig.1 Bubble incubation system of microalgae.
B & N A, KT iR
Note: Left, incubation bottle; Right, air filtrate equipments.

1.3 BFFE

BRI RSB LAl 5 5R T B G Ak
PRUEH , FEE K whE 2 ~3 & M. B RN
HIEMEK, INA 100 mL RIS, A ME
HEIAE 40 ~80 mg/L, FEIRA], 2 R 7K
MR H SR R RE, A FER R EEE,
HE 12 ~18 h )5, B _RERMBEFMPIMAE
R Na,S, 0, /A0, 225 b A0 87 1571 T 2
XoJE, FJRANAETRE,

%ﬁfﬁ%ﬁﬁmﬁ:NﬂzN03 120 g,KH,P0O, 4 g;
TEBE IR FRIE B Na, Si0, Sg, FeC, H; 0, 2.5 g; fd
HFEHEN FeCsH 0, 0.5 g, BT MAELER
B, 100 mg, 4 /E K B, 0.5 mg, LAREFWET
1 000 mL Z&1& 7K A, Fic B SRR & H 3 2
Tk EAEHE 1 mL,
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W BIEH ToT5 5 AL FHEEUE R R B R 1%
R 125 ~1:10 B HOB— MR s SR i o
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BT LGRS BA THR IO, (B TR
P IERT B TR L FLELIE , 2 AROLTIRIR
PR IREADER EEBRT RRELR, XK
MR TR AR iR R, LT FE O 18,6 ~33.8C,
SEHRE 25.8°C ;R IETERE Y 3 785 ~32 500 lux,
SEHTA17 062 lux,

2.2 FESEX/LMEREREERNEE

AFEREFR R T LA R M T A A 1 il 2R
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Fig.2 Crowth curve of 4 microalgae in different treatments.
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B RAE, A5 575 J3/mL Fl 2 355 J3/mL, LUG X SAt ot SR A 2 275 J7/mL,SGR,RGR FlI
TBAH P WA R I, M A RRFATE, L AGR 4B B4 1.6,7.9 A 7.0 £5(3£2) .

®1 FELET4IPEMERBEEREEAESTERE (n=8)
Table 1 ANOVA results of 4 microalgae cell density in different treatments (n=8).

Sji’fis Stﬁ?:fffdex 0d 2d 5d 8d 114 14 d 17d  20d
REEE F 0.03 0.70 11.86 592.21 468.36 2635.76 1063.23
N. closterium P 0.88 0.44 0.01 0.00 0.00 0.00 0.00
3011 F 4.50 7.18 49.37 748.43 1163.47 1319.43 1300.93
I galbana Parke 3011 P 0.08 0.04 0.00 0.00 0.00 0.00 0.00
3012 F 3.03 0.26 0.03 504.63 3234.90 3284.70 3 078.14
1. galbana Parke 3012 P 0.13 0.63 0.8  0.00  0.00 0.00  0.00
= F 2.17 5.24 18.14 507.26 717.87 3558.09 4001.59 373.72
P. subcordiformis P 0.19 0.06 0.0 0.00  0.00 0.00 0.00 0.00

R2 TRLE 4 HERRERERBFRALE

Table 2 Comparison of growth rate of 4 microalgae between experiment group and control group.

B BERS A 58 SCR( % /d) A3} A2 RCR(% ) HaXf A 15 ACR(% )
2 A ] Special growth rate( % /d) Relative growth rate( % ) Absolute growth rate( % )
Species Cultivation 5 IR Ri i iR o Eial IR
time Bubbling Shaking Bubbling Shaking Bubbling  Shaking
i 2 64.55  59.45 1.09 2.6 2.3 1.15 3.64 3.28 1.11
N. closterium 5 56.63 51.50 1.10 16.0 12.1 1.32 16.97 13.13 1.29
8 49.05 36.78 1.33 49.6 18.0 2.76 50. 61 18.96 2.67
11 37.86  30.21 1.25 63.4 26.8 2.37 64.39 27.76 2.32
14 32. 11 23.56 1.36 88.6 26.1 3.40 89. 61 27.07 3.31
17 25.60 18.29 1.40 76.6 21.4 3.58 77.64 22.39 3.47
3011 2 104.59 79.26 1.32 7.1 3.9 1.83 8.10 4.88 1.66
L galbana 5 71.16 50.09 1.42 34.1 11.2 3.03 35.10 12.24 2.87
Parke 3011 8 53.42 36.27 1.47  70.8 17.2  4.12  71.80  18.20  3.95
11 45,50 27.66 1.65 148.2 20.0 7.42 149,20 20.96 T.12
14 36.68 20.42 1. 80 169.0 16.4 10.28 170.00 17.44 9.75
17 20.80 16.65 1.79 157.5 16.0 9.87 158.50 16.96 9.35
3012 2 87.89 76.12 1.15 4.8 3.6 1.34 5.80 4.58 1,27
I. galbana 3 67.69 63.70 1.06 28.5 23.2 1.23 29.50 24,17 1.22
Parke 3012 8 60.35 47.23 1.28 1240 42.8 290 125.00 43.75  2.86
11 49.65 35.18 1.41 234.5 46.9 5.00 235.50 47.92 4.91
14 38.91 27.39 1.42 231.0 45.3 5.10 232.00 46.25 5.02
17 31.92  20.48 1.56  226.5 31.5 7.19  227.50 32.50 7.00
ke 2 97.30 77.53 1.25 6.0 3.7 1.62 7.00 4.71 1.48
P. subcordiformis 5 65.92  53.58 1.23 26.0 13.6 1.92 27.00 14.57 1.85
49.71 36.90 1.35 52.3 18.1 2.88 53.33 19. 14 2.79
11 38.75 27.23 1.42 70.0 19.0 3.68 71.00 20.00 3.55
14 33.24  21.09 1.58 104.0 18.1 5.73 105.00 19.14 5.49
17 28.00 16.72 1.67 115.7 16.1 7.17 116. 67 17. 14 6.81
20 22,31 13.30 1.68 85.7 13.3 6.45 86.67 14.29 6.07

E:R1,R2 HiI B3 4r IRl LRI B | SCR, BT AR F R 4R B HLfE
Note: R1,R2 and R3 are the ratios of special growth rate, relative growth rate and absolute growth rate of experiment group to control
group , respectively.
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BTG 4 Rt B B R K 28 A 2D B
o BHAESIEHEFHER T BEER(P
<0.01) , W FRAIFESE 11 d AN ER IR K
{E0 70 J7/mL, SCUG 40 i EHHEIR 6 d, 55 17 d
Bk B B K fH 2 350 J7/mL, I BF SGR, RGR #I
AGR 43 h X BB 1.7,7.2 F1 6.8 f5(F2) .
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Fig.3 Results of Iarge-scale cultivation using the
microalgae seed from air-charging incubation.
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