S S/ EkE SRR ES BY 4B BX

( , 361005)

HEE: AR A F K HEM AL 1 mol/L HCl-CH;OH #%& F 42 5]

HatigsE REPOATS

NERERE BT BR FFBS L, FFR AAR &k An

SSRBERABT R ATZ T AR MM, K28 Cl4:0, C16:2, Cl6:1, C16:0, C18:2, C18:1, C18:3, C18:0,
C20:0 2= 9 FHPEIFER, P Ri6FfE IR & LS T BR 09 65%. 6 W -PATARGIARRT AR AR £ 4 6.04% ~

9.84%, K AmAREALETL B A 77.0%~122.6%, &FF R8Iy B F B8 0910 B

Jo B B AE 35 M & AR B 69 R G B R LA

KR DIREE; B ER; AR €L, ARMIRALL RG R
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2200 ( ); SGD-300
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’ [6-7) (
’ [8]
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[10] [11-14]
1.2 A4
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, 1.3 JERTER T R 64 &
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1.4 & A8 &S

280 C, , 1 pL,
HP-5 (30 mx0.32 mmx0.25 um),
, 1 mL/min, FID 300 C,
25 30 400 mL/min
120 C 1 min, 20 ‘C/min
210 C, 10 min, 6 ‘C/min 250 C, 3
min, 30 ‘C/min 280 C, 6 min
1.5 RRBRABLAT M
R HP-5
VF-5MS (30 mx0.25 mmx0.25 pm),
5 280°C, 180°C,
EI-Auto R
70 eV, 40~650
1.6 RMEFEETHE
(mg/g, )

2 H#ER53#
2.1 NERZEPE P BR 4E AR,

> >

C18:1 Cl8:3 C20:1 C20:3,
( 2,
-9,12- (C16:2)
2,
C14:0, C16:2, Cl6:1, C16:0, C18:2, C18:1 CI8:3,
C18:0,C20:0 9 ,

65%, C16:0  C20:0 ,
[15,16] [16]
Georgi  Guillermo!'” C20
Cc22 , (18]
(12] C20:5 263%  27.3%,
(4] C20:5 13%,

[17]

F 1 BEEAESR P ES AR XF 4R BB B B (RRT). #8333 4% IE [ F (RRF) B {8 254437 R
Tab. 1 Relative retention time (RRT), relative rectification factor (RRF) and limit of detection for instrument of fatty

acid methyl esters

RRT(min) RRF (ng)
1 C14:0 9.746 0.905 0.02
2 -9- Cl6:1 ~7.555 0.857 0.05
3 C16:0 7272 0.718 0.04
4 -9.12- C18:2 3.663 0.715 0.05
5 :3:12’15_ 82; ~3.504 1.095 0.13
6 9 C18:1trans 23392 1.173 0.09
7 C18:0 2.870 0.813 0.07
8 C19:0 0.000 1.000 0.07
9 -5,8,11,14- C20:4 0.890 1.150 0.15
10 -5,8,11,14,17- C20:5 1.054 1.491 0.29
1 :3:14’17_ g;g; 1.874 1.355 0.19
12 A11- C20:1trans 2.007 1.126 0.08
13 €20:0 2.368 2.222 0.13
14 -4,7,10,13,16,19- C22:6 4.968 0.837 0.08
15 13- C22:1 5.975 1.095 0.03
16 C22:0 6.525 0.931 0.15
17 -15- C24:1 9.427 1.267 0.24
18 C24:0 9.756 1.346 0.24
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pAr 1 23 1 PAT 23 45 8
450 450
400 14 1718
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350 8ol 16
300 -
250 1013 13
200 1 7
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100 1
501 . ) L) (?) (&)
10 20 25 min 15 17.5 20 min
1 (a) (b)
Fig. 1 Gas chromatograms of fatty acid methyl esters for standard (a) and algae Chlorella (b)
(1. C14:0, 2. C16:1, 3. C16:0, 4. C18:2, 5. C18:1+C18:3, 6. C18:1trans, 7. C18:0,
8.C19:0,9. C20:4,10. C20:5, 11. C20:1+C20:3, 12. C20:1trans, 13. C20:0, 14. C22:6,
15. C22:1, 16. C22:0, 17. C24:1,18. C24:0, 19. C16:2)
100 67
23 MEBEWEE
75F
= )
50t 6
W 41
135 (RSD) 0.29% 5.34% ( 3),
25
234
s T 2
ol . b 11 24 FiEHEE
50 100 150 200 250
miz b 6 >
2 -9,12- (C16:2) ) 4 6
Fig. 2 Mass spectrum of cis-9,12-hexadecadienoic acid RSD 6.04% 9.84%,
methyl ester in algae Chlorella
R 2 NIKEREMERE K 25 FeiREjk &k
Tab. 2 Composition of fatty acids in algae Chlorella
(mglg, ) (%) mg 3,
C14:0 0.22 0.5 >
C16:2 3.00 7.2 ’ 77.0%
Cl6:1 509 122 111.7% 78.8% 116.8% 86.9% 122.6%( 5),
Cl16:0 7.74 18.5
C18:2 6.18 14.8 2.6 JERFEE T BS 494K G B R BLAE
cl8:l 12.96 30.9 1 , HP-5
C18:3
C18:0 139 3.3 = (D
C20:0 5.30 12.7 > ) ; (2)
Clon ) Ci8 C20 (22
2.2 LB RFE , , ,
, 3
, 1 5 (3) ,
, 0.02 0.29 ng, )
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Tab. 3 Results of six injections for one sample (mg/g, dry weight)

HRRE REORTS

1 2 3 4 5 6 RSD(%)
Cl14:0 0.22 0.22 0.22 0.20 0.22 0.23 5.34
Cl16:2 2.98 2.97 2.94 2.93 2.92 2.96 0.80
Cl6:1 5.02 4.99 4.95 4.95 4.90 5.00 0.90
Cl16:0 7.67 7.62 7.55 7.54 7.47 7.64 0.95
C18:2 6.14 6.15 6.15 6.09 6.12 6.09 0.45
C18:1
C183 12.93 12.91 12.89 12.87 12.84 12.84 0.29
C18:0 1.39 1.41 1.39 1.41 1.39 1.40 0.68
C20:0 5.33 5.35 5.37 5.38 5.40 5.34 0.48
x4 DKETITHEMNELER(mg/g, THRE)
Tab. 4 Results of six parallel samples for algae Chlorella (mg/g, dry weight)
1 2 3 4 5 6 RSD(%)
C14:0 0.25 0.22 0.23 0.19 0.23 0.20 9.84
Cl6:2 3.19 2.93 2.96 3.22 2.98 2.71 6.25
Cle:1 5.40 5.01 5.00 5.46 5.05 4.62 6.04
Cl16:0 9.06 7.39 7.64 8.08 7.35 6.90 9.75
C18:2 7.01 5.90 6.09 6.43 6.06 5.59 7.92
gig; 14.07 12.52 12.84 13.67 12.86 11.81 6.25
C18:0 1.53 1.34 1.40 1.47 1.33 1.27 6.95
C20:0 5.85 5.10 5.34 5.49 5.15 4.89 6.36
5 NREHGMIRR RS R
Tab. 5 Recoveries for spiked standards in samples
1 2
0 0 0
(ng) oo (ng) oo (ug) oo
C14:0 19.0 99.0 57.0 97.8 142.5 96.6
Cle:1 33.6 81.5 67.2 78.8 168.0 96.0
Cl16:0 21.0 85.0 63.0 89.0 157.5 90.7
C18:2 25.8 92.8 77.4 109.6 180.6 114.8
82; 53.8 111.7 107.5 107.9 294.0 122.6
C18:0 19.0 89.4 57.0 101.9 142.5 96.5
C20:4 21.0 86.7 63.0 99.2 147.0 103.5
C20:5 244 86.9 48.8 98.9 146.4 106.2
g;g; 51.4 87.3 154.2 97.3 359.8 86.9
C20:1trans 23.2 99.9 69.6 96.5 174.0 120.9
C20:0 21.2 77.0 63.6 91.7 159.0 97.6
C22:6 16.8 97.0 50.4 112.3 126.0 122.0
C22:1 21.2 94.1 63.6 103.8 148.4 107.0
C22:0 18.8 96.4 56.4 103.5 141.0 104.2
C24:1 20.2 82.4 60.6 109.5 141.4 106.8
C24:0 19.8 104.9 59.4 116.8 148.5 119.4
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Determination of fatty acids in algae Chlorella by gas chro-
matography

ZHENG Xue-hong, ZHENG Ai-rong
(Department of Oceanography, Xiamen University, Xiamen 361005, China)

Received: Mar.,1,2012

Key words: Algae Chlorella; Fatty acids; Gas chromatography; Gas chromatography/mass spectrometry; Retention time
Abstract: A shortcut method to analyze fatty acids in marine algae quickly and easily was reported in the paper.
The ultrasonic extraction was used in the pretreatment of algae Chlorella, then the fatty acids were converted to
fatty acid methyl esters by 1 mol/L HCI-CH3;OH. The composition of fatty acid methyl esters was analyzed with gas
chromatography and gas chromatography/mass spectrometry. Nine fatty acids including C14:0, C16:2, Cl6:1,
C16:0, C18:2, C18:1, C18:3, C18:0, C20:0 were found and the unsaturated fatty acids was 65% of total. The relative
standard deviations of six parallel samples were 6.04%~9.84%. The recoveries for spiked standards in samples were
77.0%~122.6%. The limits of detection for instrument were below 0.3 ng. The rule of retention time for fatty acid
methyl ester was investigated. This method is very simple, quick and accurate and could be used in practical appli-

cation.
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