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Preparation of silver ion stationary phase bonded by mercaptopropyl silica gel
and its application in the analysis of fat and ail
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Collaborative Innovation Center for Processing of Agricultural Products, Wuhan 430023, China)

ABSTRACT: Objective To establish a method for the preparation of silver ion stationary phase bonded by
mercaptopropyl silica gel (SISP-MSG). Methods Mercaptopropyl silica gel (MSG) was prepared with activated
silica gel as raw material, (3-mercaptopropyl)trimethoxysilane as coupling agent and o-xylene as solvent. The
obtained MSG was further reacted with silver nitrate for the preparation of proposed silver ion stationary phase, and
characterized by infrared spectrum, element analysis and the loading amount of silver ion. The mixture solution of 5
kinds of different standards of unsaturated fatty acids and 4 kinds of common edible oil samples were separated and

analyzed with acetonitrile-n-hexane (0.5%) as mobile phase. Results According to the results of characterization
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and analysis, the MSG showed perfect bonding effect for silver ions, and the loading amount of silver ion was 0.182
g/g. Under the prescribed analysis condition, 5 different kinds of common unsaturated fatty acid methyl esters had
been well separated with a good stability and reproducibility. Conclusion  SISP-MSG can provide a good separation
of unsaturated fatty acid methyl esters, and it will have a good potential for the application of polyunsaturated fatty
acids’ analysis and purification.

KEY WORDS: silver ion stationary phase bonded by mercaptopropyl silica gel; unsaturated fatty acids; fat and oil

1 51 & 2 MRIERZE
, 21 E5RH
- DF-1 (
, ; ); SK3300 (
t ); AR2140 ( -
, ); HH-2 ( )
) Milli-Q Intergral ( );
AVTAR-370 (
, > ); ( )
( Waters )
21 3- ( 97%)
, (AIBN)( 99%) ( 99%)
(GO) (HPLC), , ( 99%) ( 99%)
, (EPA ) 99%)
, , (DHA X 99%) (
HPLC ) (EDTA) 1-10
, ( , ); ( 99%)
B3] HPLC ( ); ( ,
) (
); ( ); (
T ); ( );
M Holtapeka 3
Ag® 22 RIEHZE
’ > ’ 22.1 AL (MSG)H) & A
Leskinen [ Ag' EC 50 , 60 mL 100
250/4.6 Nucleosil 100-5SA mL , 2 mL
Ala/L/L  Gla/L/L(Ala  a- , Gla  y- , L 0.2 mL ; ,
) " 150 °C, 24 h
, , 200 mL
, 3,
, 60 C 16 h
, 222 BB B T &35 B AR (SSIP-MSG) ) 4 &
, g 144 g 60 mL
- 1:1,V:1) 2h

, 200 mL



4 , 1609
Q A= (144-CxV)x63.5% 1
60 C 16 h, my
223 PEAERTER P A 69 4 &5 A A . C
223 (/mL); V (mL); my @
EPA
DHA 5 ., 3 H#“RENR
0.3 mg/mL S 15:2:3:4: 1
’ 31 MERASRBFERESKERE
2232 SISP-MSG ,
0.1 mL, (MSG) , MSG
2mL 0.5 mol/L - s 65 C > s
30 min, 2 mL - SISP-MSG
3 min, 2 mL B >
50 uL 950 uL s
2233 , )
20 L ,  05% - 7:v) MSG , pH 7 1~2,
s 1 mL/min, H', > MSG
210 nm, 20 C >
224 HRBTRBEZHMNE , ,
22.4.1 SISP-MSG ,
7 50 mL , 1.0x0™ mol/L 1
AgNO; 01 246 8 10mL 1ImL 0.1 32 EEHELINIER TENHF
mol/L EDTA, 3mL  1.0x107 mol/L . | MSG
6 mL  1.0x10™ mol/L 1 mL SSIP-MSG ’
s 50 mL, 20 min 1
cm 635 nm s AgNO;
’ 2 SSIP-MSG 3455.66 cm’!
' Si-OH , -OH : 2927.41 em’!
29249 -CH, C-H , 801.44 cm™  Si-CH;
; 109598 em™  Si-O-Si
’ 100 mL ’ ; 138529 cm™
2.5 um ,  1.0mL 100 mL ; ; » MSG
100 | 1.0 mL 2584.14 cm™ , SSIP-MSG ,
C, , S-H ,
(1) MSG S S-H H

HC—o
+ 215 :g;SI\/\/SH
3
— O
Z OSSN SH + AgNO,

Oxylene, n-butylamine

1

24h reflux

_O\S.
=92 INo~SH + HO-CH,

Water/Methanol(1:1) —— o\s_ SAe +
> —0-51 HNO
2h Stirring o NN P08 ]

Fig. 1 Principle for the synthesis of silver ion stationary phase (SISP-MSG)
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Fig.2 Comparison of the infrared spectrum of SSIP-MSG (solid)
and MSG (dot) stationary phase
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Fig. 4 Chromatograms of 5 kinds of different standards of unsaturated fatty acids methyl esters(a. MSG b. SSIP-MSG)

(1. methyl oleate; 2. methyl linoleate; 3. methyl linolenate; 4. methyl 5,8,11,14,17-eicosapentaenoate;
5. Methy 4,7,10,13,16,19-docosahexaenoate)
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Fig. 5 Chromatograms for the analysis of unsaturated fatty acids in 4 kinds of common oils
(c.rapeseed oil; d.soybean oil; e.deep sea fish oil; f.algal oil)
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