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, 0.45Hm , (0. 14 M Pa, 30 min) .

Fl2 28.4, pH 7. 90)

(Isochrysis zhanjiangensis)

: 2000 08— 28; : 2000- 12— 11.
(39870565) .
(1946—),



, (SPX- 250 ) , 4 000 lx, 12 h/12 h,
26 C, 4 ( 8 )
2.2
(CY- 5D ),
18, 20, 24 30 kHz, ,
[7, 8] ‘, , ’ , ’ , ,
, 2,3, 4 6W L
60 s, e 15~ 90 s,
1 , 20 kHz, 15W
30s \ \ , 30s 1 40s 1
1552 10s3  ( 10 s). , ,
7 [10]
2.3
( 1.2x10° /em®) 50 em®,
,2h . , 48 h
, 4 em® CHCl3— CHs0H ( 2 1), 1 min ,
(250 W, 33 kHz) \ 15 min. \ 2 mol/
dm® HCl- CH;0H , , 100 C 40 min, 2 em’
: , 20~ 50 mm’,
, (10~ 20 mm?), ,
SP- 3402  ( ), (SE- 54, 30
mX (.22 mm, Australia International Sales) . 4 , 1 50~
120 C, 20 ‘C/min, 120 C lmin; 2 120~ 180 C,
6 C/min, 180 C I min; 3 180 ~ 210 C, 6 ‘C/min,
210 C 10 min; 4 210~ 280 C, 3 C/ min, 280 C 5 min.
300 C, (FID) 300 C, ,
0. 42 MPa, , 30 cm®/ min, 30 em ¥/ min, 300 cm’/
min, I 18, 1 mm’. €19 0 : SIGMA
[11] .3 .
\ \ 95.1%~ 103.7%, 0.007 2

L, 0.53%~ 5.49%.
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31
1. ,
, 16 . 5,
6,7, 10 , 0.592,0.592,0.630,0.6114d,
(0.3124d) 1.90,1.90,2.02,1.96 2 16 ,
0.334 d, 1. 07
1 *
/ kHz /s /W k/d
1 24 30 2 0. 374
2 24 152 ) 3 0. 334
3 24 10(3 ) 4 0. 434
4 24 40 6 0. 414
5 20 30 3 0. 592
6 20 15(2 ) 2 0. 592
7 20 10(3 ) 6 0. 630
8 20 40 4 0. 474
9 18 30 4 0. 414
10 18 15(2 ) 6 0. 611
11 18 10(3 ) 2 0. 572
12 18 40 3 0. 434
13 30 30 6 0.514
14 30 15(2 ) 4 0. 394
15 30 10(3 ) 3 0. 454
16 30 40 2 0. 334
0. 312
* k= (InN— InN )/ (t- tg), N , Ny Lt Lty
2 2
2 2 2
20 kHz, 6W, 10s 3
(2.
2 (k)
/kHz k /d /W k /d /s k /d
18 0. 508 2 0. 468 30 0. 474
20 0. 572 3 0. 454 15(2 ) 0. 483
24 0. 389 4 0. 429 10(3 ) 0. 522
30 0. 424 6 0. 542 40 0. 414




3.2
\ ., Cl4:0,C16:0,CI8 4, C18: 3
C18 1 , C22 6, Zhukova Aizdaicher! " , cle
1 , €20 5,
16 3 , 1
32.1
71. 8% . 3 , 16
. .7 8
\ 79.0%  79.6%, ,
7.2% 7.8%.
322  Cl184
C18 4 20. 8% . C18 4
, 3 7 , CI84
26.8%,26. 0%, 6.0% 5.2%.
323  CI83
C18 3 22.5%. C18 3
., 59 4 ,C18 3
26.7%, 25.3%  25.2% , 4.2%,2.8% 2.7%.
3 (Y%, TFA)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

ci40 125 1221 109 11.3 11.O 121 1.9 963 11.6 115 11.2 140 119 11.6 10.7 9.97 10.5
CI50 0.374 0.428 0.468 0.383 (0421 0.420 0.428 0 370 0.423 0.411 0 384 0.526 0.438 0.401 0 340 0.367 0.346

Cl6 4 1.51 1.54 1.53 1.47 153 1.49 1.696 133 1.55 1.50 145 206 1.55 1.4 149 1.42 1.52
Cl63 0.390 0.367 0.227 0.333 0350 0.39 0.398 0 309 0.351 0.336 0 371 0.446 0.385 0.366 0 384 0.370 0.350
Cl62 0.329 0.266 0.820 0.677 0549 0.448 0.611 O 551 0.120 0.458 0O 636 0.604 0.288 0.331 0 322 0.474 0.439
cle1 324 379 356 3.5 336 3.49 3.73 275 303 339 29 279 341 310 316 265 3.22
cl60 13.0 10.7 7.67 845 11.0 838 9.29 921 806 855 945 9.16 9.15 9.56 11.8 13.2 12.0
CIZ0 0.265 0.371 0.721 0.555 0396 0.333 0.355 0 361 0.566 0.332 0 479 0.541 0.364 0.372 0 526 0.506 0.494

Cl1&4 20.8 20.4 252 2.8 21.7 238 21.5 260 246 236 231 235 235 23.3 20.6 23.3 21.2
CI&2 502 458 3.40 3.21 522 3.70 410 48 3.53 3.64 466 410 3.55 435 537 415 415
CI83 2.5 249 228 22.8 252 267 248 233 23.6 253 22.7 21.4 238 22.8 23.3 21.4 24.4
cig1 1.2 133 141 1226 1220 119 149 13.4 154 141 141 127 142 140 140 12.1 12.9
CI80 3.18 1.62 1.97 0.433 197 0.390 0.740 0 452 0.408 0.457 139 1.78 0.89% 1.27 254 3.48 2.63
C201 0.778 0.394 0.802 0.704 0126 0.486 0.430 0 470 0.415 0.353 0 382 0.837 0.450 0.628 0 491 0.374 0.628
€226 497 529 572 6.71 525 583 519 7060 6.74 6.05 68 559 6.10 6.4 498 560 529

* 7.8 748 782 789 75.3 783 77.3 79.0 79.6 788 77.1 74.0 773 76.7 74.0 72.4 740

* TUFA/TFA x 100%, TUFA , TFA
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3.2.4 Ci8 1

C18: 1 11. 2% . CI8 1
, 8 6 ,C18 1
15.4% 14.9%, 4.2% 3.7%.
3.2.5 C22 6
C22: 6 4.97% . C22: 6
, 7,10 8 , (0226
7.06% ,6.88% 6.74% , 2.09%, 1.91% 1.77%.
4
(%, TFA)
Ci8 4 ci8 3 ci8 1 €226 C16 0 Cl4 0
/kHz 18 76. 8 23. 4 23.3 13. 8 6.16 9. 08 12.2
20 78.6 24.0 24. 6 13.9 6. 20 8. 74 1.3
24 76. 8 23.5 23.9 13.0 5. 74 9. 41 1.3
30 74.3 22. 1 23.0 13.2 5.57 11. 6 10. 7
/W 2 75.0 21.7 23.9 13. 4 5.35 9.53 12. 1
3 75.6 24.0 23.7 13. 1 5.82 9. 60 11. 2
4 77.8 23.9 23.8 14.0 6.12 9.22 11. 3
6 77.0 23.5 23.2 13. 4 6. 40 9. 80 10.8
71. 8 20. 8 22.5 11. 2 4.97 13.0 12.5
) ) . 4 )
, 20 kHz ) )
(C18: 4, C18 3, CI18 1  C22:6) ,
(Cl6:0 Cl14:0) . , 4w
, , 2~ 6 W
30s
, 20 kHz, 30s, 2,4,6,8,10,12 W5
) . 5 ,
71.9%. 2,4,6 W ,
77.4%,77. 5% ,78. 2%, 5.5%, 5.6% ,6.3%, 6W .
8,12 W , , ow

, 20 kHz, 4~ 6 W, 30 s.



5 (%, TFA)
A\ 2 4 6 8 10 12
Cl14 0 11. 2 12. 1 11. 4 11. 9 11.9 12. 7 13. 6
C15 0 0. 396 0. 426 0. 543 0. 436 0. 500 0. 504 0. 579
Cl6 4 2. 67 1. 62 2. 01 2. 01 2. 02 2.07 2.13
Cl6 3 0. 407 0. 420 0. 488 0. 410 0. 439 0. 515 0. 621
Cl16 2 0. 868 0. 771 0. 672 0. 609 0. 813 0. 039 0.910
Cl6 1 3.95 3. 54 4. 09 4. 36 4. 04 4. 16 4. 40
Cl16 0 8. 71 9. 42 8. 18 12. 7 12. 6 10. 4 12. 0
C17 0 0. 270 0. 161 0. 337 0. 492 0. 547 0. 279 0. 276
C18 4 22. 3 21. 2 21. 8 21.2 19.0 21.7 21.7
C18 2 4. 32 4. 27 4. 09 3.59 4. 71 4. 15 4. 47
C18 3 23. 3 23.0 21. 5 19. 4 21. 6 20. 9 19. 2
Ci8 1 13. 1 16. 1 16. 2 15. 4 12. 6 14. 9 12. 9
C18 0 1. 06 0. 392 1. 35 1. 08 2.35 1. 33 1. 78
C20 1 0. 465 0. 188 0. 422 0. 425 0. 591 0. 436 0. 541
C22 6 6. 01 6. 38 6. 94 5.91 6. 02 5.97 5.01
77. 4 71. 5 78.2 73.3 71. 8 74. 8 71.9
) )
)
20 kH z, (4~ 6 W), 30 s
, , (10s3 ).
) ) )
[7,13]
. ) )
[13]
' [14]
, , .
)
)
4
) ) )
)
) . )
s R 20kHz, 6 W,
10s3 ,

20 kHz,4~ 6 W, 30 s.
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Effects of ultrasonic wave on the growth and fatty acid
composition of Isochrysis zhanjiangensis

LI Wen—quanl, WANG Xian', CHEN Qing—hual, ZHANG Yuarbiao', WENG Zhenzhou',

(1. Department of Oceanography, Institute of Subtropicd Oceanography, Xiamen University, Xiamen 361005, China)

Abstract A threefactors and fourlevels orthogonal experiment, including ultrasonic frequency, power and
treatment duration, is conducted to study biological effect of ultrasonic treatment on Isochrysis zhanjiangensis. The
experimental results suggest that ultrasonic frequency has significant biological effect, and ultrasonic power and
treatment duration have less influence on this alga. The optimum ultrasonic conditions are 20 kHz, 6 W, 10 s
(‘triplicate) for increasing the constant of growth rate of this alga, and 20 kHz, 4~ 6 W, 30 s for increasing its
unsaturation degree of total fatty acids( TFA) and the percentages of major unsaturated fatty acids. T he maximum
constant of growth rate of Isochrysis zhanjiangensis can be 0. 630 d w hich is 2. 02 times of that of t he controls. The
maximum unsaturation degree can be 79. 6%w hich was 7. 8% higher than that of the controls. The percentages of
major unsaturated fatty acids in TFA can increase more or less under the optimum ultrasonic condit ions.

Key words: ultrasonic wave; Isochrysis z hanjiangensis; growth; fatty acids



