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Study on the Regular Mass Spectrometry Pattern of
the TMS Derivatives of Sterols from Microalgae
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Abstract: The regular mass spectrometric pattern of the TMS derivatives of sterols was
studied using mass spectrometry and some TMS derivatives standards. The number of
double bonds, methylizes, alkylizes and their related position in the sterol nuclear and the
side chains were confirmed by the characteristic ions. Total lipids were extracted using
Bligh-Dyer method, sterols were isolated by solvent partition with V(chloroform) : V (hex-
ane) =1 : 4, derivated by BSTFA, and analyzed by GC/MS. The regular pattern was used
for identifying the sterols in four dinoflagellates from the Symbodinium sp. , Scrippsiella
trochoidea s Prorocentrum micans and Gyrodinium instriatum.
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Table 1 Special fragments of sterols standards TMS derivatives

m/z( ) D D
m/z 129 [M—129]" m/z 69 m/z 83
M+ [M—CH;]* [M—TMSOH]* [M—CH;—TMSOH]" [M—TMSOH—SsC]* (C15-16 ) (Cl4-15 )

1 75 460(37) 445(44) 370(20) 355(30) 257(4) 215(65) 129(9)

2 458 458(100) 143020 368(7) 353(20) 255(58) 229(18) 213(22)

3 458 458(100) 443(19) 368(8) 353(12) 255(20) 229(33) 213(20)

4 69 156(18) 141010 366(18) 351(17) 253(255-2H) (40) 213(10) 129(90) 343(54) 69(100)

5129 472(35) 457(12) 382(66) 367(40) 255(17) 213(9) 129(100) 343(57)

6 472 472(100) 457(15) 382(5) 367(15) 269(64) 243(14) 227(15)

7472 472(100) 457(24) 382(10) 367(23) 255(27) 229(43) 213(40)

8§ 253 468(9) 378(5) 253(100) 211(7) 129(6) 69(58) 83(9)

9 251  466(10) 451(4) 376(34) 361(10) 251(100) 209(15) 129(6) 69(59) 83(12)

10 129 486(34) 471(12) 396(71) 381(18) 255(14) 129(100) 357(57) 83(9)

11 129 484(13) 394(11) 255(16) 213(12) 129(100) 355(18)

12 83 484(43) 394(43) 379(11D) 255(31) 213(11) 129(58) 355(15) 69(56) 83(100)

13 395 500(13) 485(21) 395(100) 255(2) 129(8)

14 393 498(33) 483(31) 393(100) 255(2) 129(15)

;11 2 m/z 296(74) m/z 386(98)
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3 5 7
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Fig. 1 The mechanism of [M—TMSOH —SC]* and D ring opened ions fragments
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144 30
2.3.1 C22 C24 m/z 69, 6. desmos-
(18] JANES terol, 8, 24-lanostadien-38-ol, stigmasterol
,C22 TMS m/z 69
) 1 H . 8, 24-lanostadien-38-0l 8-
m/z 282 . Stigmasterol, ergosterol lanosten-38-ol C24 ;
dehydroergosterol TMS m/z 69 92, m/z
m/z 282, 69 26,
. C17—C20 . C24 o
) s 2.3.3 C24(28)
, m/z 296 C24
. C22 . C24 (28) L C24(28)
) H TMS
C20 C23 , C22 ,C20 H
C23—C24 . cz8 . C22—C23 1 s
i , , c24 , c2z2
, m/z 83 . 53 . TMSOH
C24 ’ H )1 , 90 ,
m/z 69, 7,
. stigmasterol s
m/z 83 , ,  sitosterol ,
C22 ,C24 , ; ¢ H)D
m/z 83 ; ergosterol dehydroerg- ,
osterol C24 , ,C4 m/z 257
m/z 83 R D m/z 215, 1
m/z 69 R 14 , 1
2.3.2 C24 m/z 69 2 ;
[14] ,
s m/z 69 C24 ; ,
. C24 .
C22—C23 @ s
29\28
21n. 22 /2|4\ 26— ¢ _b\/ojﬁ/ _.\r 4
25 o + DN
5
m/z 83
5 C22 C24 m/z 83
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Table 2 Sterols distribution in four dinoflagellas
Xing Sk1 Pm ! Gs
/min ( ) ( ) ( ) (
1 30.19 C23:1(A\°/4me) 1.33 1.02
2 33.42 C27:2 (/\°22/27Nor,24Me) 11.8
3 34.05 C27:1(A>) 21. 85 44,17
4 34.52 C27.1(AD 2.2
5 34.78 C28:2(/\"%2/24Me) 9.67
6 35.28 C28:2(A\8ID-22 /24 4-dime, 27-nor) 16. 09
7 35.53 C28:2(/\°%/24Me) 5. 36
8 35.96 C28:0 1.3
9 35.98 C28:0(5a/4Me) 0.6 2.16 3.22
10 36. 50 C28: 1A /4 Me) 0. 81
11 37.05 C28:0(5a/24Me) 2.56
12 37.10 C28:1(A\°/24Me) 1.41
13 37.76 C29:1(A?/4,24diMe) 21.04 4.13
14 38.13 C29:2(/A\%(14),22/4,24dime) 2.34 1.42
15 38.16 C29:2(/\%2%2/24EthyD) 0.57
16 38.51 C29:2(/\°?2/23,24dime) 17.53
17 39. 60 C29:0(/\5a/4,24diMe) 13. 54 17.01 5.63
18 40. 05 C29:1(/\°/24ethyD 3.72
19 40. 47 C30:1(/A\?%2/4,23,24triMe) 14.16 14. 21 11. 64 50. 84
20 41.09 C30:1 (A / 4me, 24ethyD) 1. 86
21 42. 87 C30:1(AGY /4,23, 24trime) 21.57
22 42.96 C30:0(/\5a/4me, 24ethyl) 17.55
23 43. 26 C30:0(/\ba/4,23,24trime) 13. 28 19. 36 7.74
24 43.54 C30:1(A"/4,23,24trime) 2.12 13.19
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