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, (500 mg-L" ,4gL! ,4gL! 30
G, 500 mg-L" ) 20 mL ), 25 , 120 r'min” 5d, 3
25 . 1500 rmin™ ,
2~3d, 30 mg , 5 mL
, 1:1 CHCI/CH;0H( BHT), 1 min,
20 puL , 10 min. 4 000 r-min”" 5 min,
GYPS (4gL’ , 4gL! , 4 2, .
gL , 14gL! , 500mg-L" G, ,  2mL 4:1 KOH/CH;OH
500 mg-L" 30g L )25 4~5d, (KOH 5%~6%), C19:0 15 pg. 60
) , 2h , 1 mL NaCl
, , GYPS , 15 ( ‘H,0,
1:1), pH 1. 2mL 1:4 /
1.3 , , 1 min
CTAB DNA, PCR , , 4000 r'min” 5 min,
ITS4(TCCTCCGCTTATTGATATGC) ITS5(GGAA . 2,
GTAAAAGTCGTAACAAGG) , ITS 2mL , 1 min, 4000 r-min” 5 min.
PCR (25uL): 12.5uL PCR 500 uL  BFs-CH;OH , 60 1h,
(Promega PCR Master Mix), 0.1 pmol-L'1 30 min, , I mL
ITS4, 0.1 pmol-L™ ITS5, 1 pL DNA 95  NaCl 2mL 14/
ul .PCR : 94 , , i 1 min, 4000
2min PCR 94 r'min’ 6 min, 1, 3mL
30s, 55 30s, 72 1 min, 35 , , , Ui 1 min,
72 10 min, 4 4000 r'min” 6 min, 1 . ,
PCR , Easy 3g , 3~4h.
Pure PCR/Gel Extraction Kit (Cat. no. PG300, Bio- , . 10min , -20
man) ,  RBC TA Cloning Vector Kit (Cat. 1.6 GC-MS
no. RC001, RBC Bioscience) , QP2010 - (
DH5a, , ), SPB-50 (30 mx0.25 mm, 0.25 pm
ImL LB 2mL , 37 Supelo, USA), 250 ( )
1d, PCR , 0.81 mL-min™, 73.0 kPa, 150
Tri-I Biotech 3.5 min, 20 -min’ 200
( ) 5 min, 5 -min’ 280
1.4 37 min. , 1 uL,
NCBI  BLAST 50:1. El 70 eV,
, 200 250
, MEGA (Version m/z 40~600.
6.06) , ,
1000 bootstrap ~ *°!, 2
1.5 2.1
50 mL GYPS (4gL’ (231,

>
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s 6 s PC003 chytrium aureum 93% 94%
PC004 PCO014 PC021 PC022 PC060. 94%.
6 ITS NCBI  BLAST 2.2
, PC003 PC021 PCO022 Japonochytrium  Labyrinthuloides Schizochy-
(Schizochytrium) , Schizo- trium  Thraustochytrium 4 ,
chytrium aggregatum 95% 4 10 , 6
98% 98%. PC004 PCO14 PCO060 . 1
(Thraustochytrium) , Thrausto- 4 4 ,
100 — Thraustochytrium aureum (F1533161.1)
93 [ Thraustochytrium aureum (FJ533162.1)
100 — PC060
% 36L. 26104
100 Schizochytrium aggregatum (F1533156.1)
88 L Schizochytrium aggregatum (F1533155.1)
| gy PC003
100 — PCO021
PC022
Lo [ Labyrinthuloides haliotidis (U21338.1)
o5~ Labyrinthuloides yorkensis (AF265333.1)
‘[‘ Labyrinthuloides minuta (AF265339.1)
991 Labyrinthuloides minuta (L27634.1)
492' epenochyirim e lmflfz,glcjizjtlr?:;;: 2narinum (DQ356668.1)
lTi
6 ITS
1 6 mg-L!
Thraustochytrium Schizochytrium
PC004 PCO14 PC060 PC003 PC021 PC022
Cl14:0 0.164+0.007  0.208+£0.003  0.186£0.007  0.166+0.007  0.271+0.020  0.206=0.017
Cl15:0 0.167£0.011 0.656+0.123 0.113£0.008  1.212+0.043  1.792+0.155  1.333+0.117
Cl16:0 1.712£0.067  2.348+0.044 2.243+0.095 1.989+0.040  3.489+0.185  2.524+0.292
C17:0 - 0.127£0.003 - 0.836+0.034  0.914+0.115  0.733+0.044
Cl18:0 0.090+£0.001  0.135£0.001  0.165+0.007  0.480+0.008  0.343+0.011  0.305+0.012
Cl18:10-9 0.060£0.007  0.159+0.010  0.094+£0.007  0.356+0.013  0.943+0.010  0.670+0.053
Cl18:10-7 0.033£0.003  0.069+0.011  0.045+0.001 - - -
C18:20-6 - 0.084+0.001  0.040£0.001  0.450+0.004  0.848+0.046  0.601+0.024
C18:30-6 - - - 0.051£0.003 - 0.081:0.004
C19:10-9 - - - 0.090+£0.006  0.158+0.002  0.113+0.007
C20:40-6 0.045£0.004  0.051+0.002 - 0.961£0.053  2.163+0.155  1.713+0.240
C20:40-3 - - - 0.369£0.005  0.545+0.094  0.378+0.039
C20:50-3 0.756+0.038  0.613+0.029  0.442+0.030  0.903+0.035  1.569+0.158  1.109+0.175
C22:60-3 3.901£0.209 3.380+£0.098 1.676+0.064 2.288+0.168  5.328+0.360  3.458+0.552
6.928+0.347  7.830+£0.325 5.003+0.220 10.152+0.419 18.363£1.311 13.225+1.575




48 2016

PC004 PCO014 PC060 PC003 PCO021 6 2.
PC022 s 2, 93%. , PC060 (16:0),
PC004 PC014 PC060 Thraustochytrium 44.8%. 5
aureum 1, 93%; PC003 DHA, PC004 DHA
PC021 PC022  Schizochytrium aggregatum 1 56.32%, , 0.229 gL,
s 88%. DHA
, PC004  PCO14 : 1 ) 6 %
> 86%, PCO006 > Thraustochytrium Schizochytrium
2, 100%; PC021  PCO22 PC004 PCO14 PCO60 PC003 PCO21 PC022
’ I 100%, PC003 Cl4:0 236 266 372 164 148 156
) 2, 98%. C15:0 241 835 226 1195 973 10.12
23 C16:0 2470 30.00 44.82 19.59 19.01 19.09
: Cl17:0 - 163 - 824 497 559
;6 2. CI18:0 131 172 329 473 187 235
2 ; 3 PC004 PCO14 Cl8lo9 086 204 187 351 516 5.10
PC060 s 02gL"; Cl8:1lw-7 048 088 090 - - -
3 PC003 PC021 PCO022 ) C1820-6 -  1.08 081 443 465 4.60
12gL" - , 3 Cl83w-6 - - - 050 - 062
3 . C19:10-9 - - - 089 087 088
L4r o C20:140-6 0.64 065 - 947 1179 1291
1.2r §§§ = C20:40-3 - - - 364 294 287
_Lof :%‘g :%E é% C20:50-3 1091 7.83 883 889 852 834
':»‘5)0.8_ %? §§ % C22:60-3 5632 43.18 33.50 2252 29.00 25.97
P4 PC014 PO P3 P 1 P2
PR R
2 6 2
2.4 3 3
: GC-MS 6 , : ,
1 ,PC004 PCO014 , 3 R
PC060 , DHA Cl16:0,
, C14:0 C15:0 C16:0 DHA ARA, 3 ARA,
EPA ;3 6.928 7.830 DHA, 3
5.003mg'L'.  PC003 PC021 PC022 3 : , 2 ,
, , Cl18:1(w-7) ,
R C14-C18 Cl18: s C18:3(w-6)
1 C18:2 ARA DHA EPA Cl19:1(0-9) C20:4(w-3)

10.152 18363  13.225mg-L".

>
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DHA EPA PC060

; PC021
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PC004
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EPA ARA
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Isolation, Identification and Fatty Acids Composition of
Six Thraustochytrids Strains

MU Tong', YAN Xiao-jun', PENG Jia-li*, WANG Ting-ting', HE Shan""
( 1.Key Laboratory of Marine Biotechnology, Ningbo University, Ningbo 315211, China;

2.Institute of Marine Biology, National Taiwan Ocean University, Keelung 20224, China )

Abstract: Six strains of thraustochytrids are isolated from organic materials floating on the ocean such as
seaweed using pine pollen as bait. Strains PC003, PC021 and PC022 are identified as Schizochytrium. Their fatty
acids are composed of more than 22% docosahexaenoic acid (DHA), 8.3% eicosapentaenoic acid (EPA), 9.4%
arachidonic acid (ARA) and 19% C16:0. Strains PC004, PC014 and PC060 are identified as Thraustochytrium.
Their fatty acids are made up of more than 33% DHA, 7.8% EPA and 24.7% C16:0. Furthermore, the content of
DHA in fatty acids of strain PC004 is about 56.32 %, and it has the potential to be cultivated for potentially high
DHA production. The analysis on the relationship between fatty acids compositions of these strains and their
genetic has been made. It is speculated that they are closer in affinity, similar in composition and content of fatty
acids. In conclusion, it is much easier to obtain high DHA yielding strains from Thraustochytrium.

Key words. seaweed; Thraustochytrium; Schizochytrium; fatty acids



