32 (FENX1 HUAXUE) 6

2004 6 Chinese Journa of Andytical Chemistry 747 751
/
( , 215500)
, , El
| El , El ;
; 12 , Cu Cu )
73.94%, 47.61 %, 1.85,
15 ( )
/ / , , ,
1
1 [1] H
, GC/ EIMS (21
EIMS ,
[3]
[4]
, , GC/ EIMS
) El , 12
El ,
2
2.1
( Aldrich ), ( ) 2010
- ( ) 1 H 1
2.2
59 0.37 mm , , , u
- 5h , , 21 0.5¢g
10 mL 2 mol/L KOH , , 80 1h,
2 mol/ L pH:Z, , pH=7
100 mg , 150 mg , , 180

2003-07-24 ;2004-01-05



748 32
1.5h, , 3 mL . 1 min 5mL ,
10 mL , , ,
2.3 /
:FFAP 30 m x0.25 mm x 0. 25U m , , 1
mL/ min, 1pL, 150 200 5min, 8 /min 270 15
min 280
El, 70 eV, 230 ,GCMS 280 0.
25 mA , 2.2 kV, m/ z:100 450
3
3.1 El
5h 18.5%,
NH, o
@ . e LH @'N
P n-tHaz, )k
OH HO o’ “c_H,_
n:JRRER Y EY C R F%%A, x=1,3,5,--
, El
, cC 7
’ ’ 5
€
GC/IMS 1 A |
El ( 2) 5 3 10
(1) 'm/z133, 2 [ | 3 TR
R NH ! LJ y
T — QTM B
5 10 15 20 25
t/min

(2 2

@UJ — T

'm/ z 146,

(3 m/z
) _CH3 (4) m/z 14
(5) m/ z 12 n-1 n
Ch Cns Ch Chs1
—CH;— n n+1
Cn 1 C , n-1 n
2(10) El

: m/ z 377 (Cy)
m/ z 362(C) 348(Cig) ,348(Cis)
(Ci5) ,306(Cis) 292(Ci4) ,280(Ci3) 266(Ci2) ,266(Cr2)
212(Cg) ,200(C;) 186(Cs) ,186(Cs) 172(Cs) ,160(Cy)
—CHy— ;m/ z160(Cq) 172(Cs) ,200(Cr)

m/ z 362(C19)

212(Cs) ,240(C1o)

Fg. 1
chemica products modified by ortho-aminophenol

Tota ion current chromatogram of the

of thefatty acidsfrom Juri pollen

, —CHy;—
m/ z 12 ,
,Cn H Cnh+1
m/ z 14 ,
m/ z 12
m/ z 133 146
15, —CHs ;
334(Cy7) ,334(Ci7)  320(Cye) ,320(Cis) 306

226 (Cs) ,226(Co)
14,
252 (Cy1) ,280(Cy3)

252(Cy1) ,240(Cro)
146 (Cs)
292



6 / 749
(Cra) 12, G GG GC,Ci GCp,CGs Cgs ., (10)
5,8,11 14

100, P M g 100, B Q)
3 8
2 & GG €€y CuCa
-§ 50 3 50 g 135
'; 289 ~ -
3 'T(H“mz 6>3o m E 1174 20’ ’ 1- «638798 %3
< L] | = L1
=5t i T BT =1 T T
= 100 150 200 750 300 350 ko 100 150 "00 250 300 350 400
‘ m/z ,; m/z
g0, 7 ) £ 100, 133 8)
° 146 8
g L g
T 50 E 1 ol T an 370
2 ’) ‘) = 300
2 160 lslszov 'isgﬂf 386301 = lf’?74 T g d 8 58303,328,370 385
:i I I l I ll . 4 I 11 I 11 IJ 1 | I T
= 100 150 200 250 300 350 + 100 150 700 750 300 350 400
- m/z 9 m/z
£ o, 1 @ 3w TV ®)
8 146 § 146
g 2 c,c
-g 50 772 300 329 -5 50 CI‘_(':I'T’ Rl 508 36
2 ') 8 < 160| 86:, 214 "42 268 294 33
< 174 20’ —30 286 Jl4 ; |1 200 228 555 33 3 2 ~5
3 it II I # LT ’1|
S 900 150 200 250 300 330 T 100 150 200 250 300 350 400
= m/z > .
S0, B S o0, 'B " :
8 4 g c.c. (10)
g 5 s ' G £ €.Cy G G Cu
z 0 188 7 :
2 28 35 2
= 16‘]?41 ’02216733441537 23530(313' 343 < ‘GOI‘“ m’zs ’5’6’6 9,306 35 3436 377
= L Illl, I ) | l"lllllllll
=100 150 200 250 300 350 + 100 150 200 250 300 350 400
m/z — m/z
2 3 R
£ 100, P ) < 100, 'V (1
Q0 2
2 g 146
3 s ) o«
- 355
E 1667“13310251622;;“?2562733}"?]7322,40 I -<g 160 158 21 244 -72319§] 3.3 38
< 202 312 - = 368
= ,lllll | lIlllllll' e | I |||ll"sslllllllll|
= 100 150 200 250 300 350 + 100 150 200 250 300 350 400
m/z m/z
§ 100 133 (6 & 100, ¥ (i2)
2 146 L 146
5 GG CuCa g c.cC.
s 216 242 268 296, 34 3 E >0 174 503 230 2§ —:xsr_‘: 340 ,63 306 424
Z 174'88702 228 356 78* ml < 160 1830316 244 §7§ 300, 32 32 8’ 410 l
= | Ll lT . ‘H( Illn#lnll.“n‘hf
; 100 150 200 250 300 350 +- 100 150 200 250 300 350 400 450
m/z /=
2
Fg.2 Mass gectraof the chemica products modified by ortho-aminophenol of the fatty acids from Juri
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Table1 The identified chemicd componentsof fatty acidsfrom Juri pollen
,Ii‘egk Rete?;i;)r?) time Fatty acids Molecular weight Area( Fg/‘j)foem
1 4.61 ( ) Dodecylic acid (lauric acid) 200 0.58
( ) Tetradecanoic acid (myrigtic
2 6.86 «id) ' ULUR 228 7.21
( ) Hexadeooic acid (pamitic
3 8.93 «id) XACRof pamt 256 7.72
4 10.71 ( ) Octadecoic acid (stearic acid) 284 8.05
5 11.14 ;d) ( ) 9-Octadecenoic acid (oleic 282 19 10
6 11.79 %#gdc i) ( )9 12 Liroleic add 280 13.70
9,12,15 9,12,15
7 12.50 Linolenic add (linolenic aci(d) ) 28 21.63
8 13.57 id) ( ) Hoosanoic acid (arachidic 312 218
5,11 14 5,11 ,14- Hoosatrienoi
9 14.64 oid cosatnenoic 306 4.45
5,8,11,14 ) 5.8,
10 15.89 11 14-Arachidonic adid 304 7.83
1 18.51 é:z-acid) ( ) 13-Docosenoic acid (eru- 338 2 31
12 21.07 %iervonicacid) ( ) 15 Tetracosenoic acid 366 4.92
3.3
DHA (4,7 ,10,13,16 ,19 ) EPA(5,8,11,14 ,17- )
11; 1h,
(%) 2.70 3.55 1.18(120 ) ,6.88 10.20 3.75(150 ) ,
11.62 17.25 6.66(180 ), 11.62 17.24 6.67(200 ) , ,
180 11, 180
, (%) 9.81 15.64 5.87 (0.5h) ,11.62 17.25 6.66(1 h) ,
11.62 17.25 6.66(1.5h) , , 1h
11.,21,31 41, 180 1.5 h,
(%) 11.62 17.25 6.66;12.80 20.15 7.28;13.70 21.63 7.83;13.71 21.63 7.83,
1 H 3
, ( 4) 180
1.5h
Ref erences
1 Wang Kaifa ( ). Nutrient Substance and Resource Utilization of Pollen ( ). Shang
hai ( ) : Fudan Universty Press ( ) ,1993: 37
2 PanJianguwo ( ) , Duan Yi ( ), Wu Huigin( ). Journal of Instrumental Analysis ( ),
2003, 22(1) :74 75
3 MengLingzhi ( ) , He Yonghing ( ). Organic Spectrum Analysis( ). Wuhan( ) : Wuhan



6 : / 751

University Press( ) . 1996: 204 205
4 Minniken D E. Chem. Phys. Lipids, 1998, 21:213

An Application of the Chemical Modifying Reagent Orthoc-aminophenol
to the Analysis of Fatty Acids in Pollen by
Gas Chromatography- Mass Spectrometry

Zou Yeaohong
( Department of Chemistry, Changshu Institute of Technology, Changshu 215500)

Abgtract  Ortho-aminophenol was developed for chemical modifying reagent of fatty acids 9 as to modify
carboxyl group into nitrogen-containing heterocycle which effectively suppresses the migration of double
bonds of the akenyl under the electron impact ource. The empirical rule in which the podtion of double
bonds of ol€efinic acids were located was refered to by andyzing eectron impact mass spectraof the chemical
products modified by ortho-aminophenol of thefatty acidsin pollen . According to the resultsfor pollen anal-
yss by gas chromatography/ electron impact mass gpectrometry (GC/ EIMS) ,12 fatty acids in Juri pollen
were identified. Juri pollen condsts of the fatty acidsof Ci, Cys. The contents of the unsaturated fatty
acids and the polyunsaturated fatty acids are 73. 94 % and 47. 61 % respectively ,and the ratio of the
polyunsaturated fatty acids to the saturated fatty acidsis 1. 85 ,beddes,15 tetracosenoic acid (nervonic acid
) which is essentid fatty acid and exists rarely in other pollens was indentified.

Keywords Gaschromatography / electron impact mass ectrometry ,pollen, fatty acids, chemica modifi-

cation , ortho-ami nophenol
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