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Adsorption of Nonvolatile Amines Such as Histamine
Using Different Syringe Filters and

Measures Against Adsorption to Glass Vials

Naoki YOSHIOKA™, Shigeki AKAMATSU and Hiroto YOMO

Health Science Research Division, Hyogo Prefectural Institute of Public Health Science,
1819-14 Kanno, Kanno-cho, Kakogawa 675-0003, Japan

Adsorption of nonvolatile amines on syringe filters and glass vials was investigated. Standard solutions of tyramine,
putrescine, cadaverine, and histamine were passed through syringe filters (hydrophilic PTFE, hydrophilic PVDF,
hydrophilic PES, and hydrophilic nylon). The recoveries of putrescine, cadaverine, and histamine using hydrophilic
PVDF were lower than those using other filters. Adsorption to glass vials was also investigated with nonvolatile amines.
Unused glass vials adsorbed putrescine, cadaverine, and histamine. However, washing with detergent in ultrasonic

bath and heating at 550°C for 5 hours reduced adsorption and improved the recoveries.
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Fig.1 Chemical structures of nonvolatile amines
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Table 1 LC-MS/MS operating conditions

Column
Mobile phase
Flow rate

LC parameters

Column temperature
Injection volume
MS parameters Tonization mode
Curtain Gas
Collision Gas
TonSpary Voltage
TurbolonSpray teperature
Ton Source Gas 1
Ton Source Gas 2
Ionization parameters of analytes
Tyramine (Quantifier)
Tyramine (Qualifier)
Putrescine (Quantifier)
Putrescine (Qualifier)
Cadaverine (Quantifier)
Cadaverine (Qualifier)
Histamine (Quantifier)
Histamine (Qualifier)

SUPELCO Ascentis Express F5 (100 mmx2.1 mm, 2.7 um)
acetonitrile:0.1% formic acid = 45:55

0.2 mL/min

40°C

1uL

ESI (Positive)
40 psi

6 psi

5500 V

600°C

80 psi

80 psi

Q1:
Q1:
Q1:
Q1:
Q1:
Q1:
Q1:
:111.9, Q3: 68.0 (DP:31V, CE:29 V, CXP:8 V)

Q1

138.08, Q3: 121.0 (DP:36 V, CE:15V, CXP:12 V)
138.08, Q3: 77.1 (DP:36 V, CE:35 V, CXP:8 V)
89.0, Q3: 72.1 (DP:46 V, CE:13 V, CXP:10 V)
89.0, Q3: 89.1 (DP:46 V, CE:5 V, CXP:10 V)
103.0, Q3: 86.1 (DP:41V, CE:13V, CXP:8V)
103.0, Q3: 69.1 (DP:41V, CE:21V, CXP:8V)
111.9, Q3: 95.1 (DP:31V, CE:19V, CXP:10 V)
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Table 2 Recoveries of nonvolatile amines passed through syringe filters

Recovery (%)
Syringe filter

Tyramine Putrescine Cadaverine Histamine
(DHydrophilic PTFE (Vendor A) 98.8 = 1.1 1006 + 2.1 1009 + 0.7 960 + 3.7
@Hydrophobic PTFE (Vendor A) 99.5 + 0.5 99.3 =+ 2.1 974 + 1.4 949 + 1.0
@ Hydrophilic PVDF (Vendor A) 96.5 + 0.7 89.7 + 1.7 823 + 24 654 + 3.4
@Hydrophilic PES (Vendor A) 91.9 + 14 96.2 + 12 95.7 + 1.5 91.8 =+ 0.2
®Hydrophilic nylon (Vendor A) 99.7 £+ 0.9 954 £ 0.7 959 + 0.5 93.2 + 0.7
®Hydrophilic PTFE (Vendor B) 100.7 + 1.0 981 + 38 96.6 = 0.6 940 + 0.3
(DHydrophilic PVDF (Vendor B) 66.0 = 1.3 16.6 = 6.0 43 + 34 23 + 1.9
®Hydrophilic PVDF (Vendor C) 89.7 + 2.1 54 £ 0.3 0.1 + 0.0 0.1 =+ 0.0
®Hydrophilic PVDF (Vendor C) 91.8 + 0.9 404 + 44 239 = 50 125 + 3.7

(standard solution in mackerel extract)
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Fig.2 LC-MS/MS chromatograms obtained from 0.1 pg/mL
standard solution of tyramine (1), putrescine (2),
cadaverine (3), and histamine (4)
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Table 3 Recoveries of nonvolatile amines passed through
®PVDF syringe filters

Filtration Recovery (%)

Volume (mL) Tyramine Putrescine Cadaverine Histamine

0-0.5 69.8 4.5 0.0 0.0
0.5-1.0 102.9 5.4 0.1 0.0
1.0-1.5 100.7 5.9 0.1 0.0
1.5-2.0 100.2 21.3 5.3 1.8
2.0-2.5 98.9 35.8 12.9 5.2
2.5-3.0 98.4 61.0 30.8 15.8
3.0-3.5 101.2 90.1 63.3 46.0
3.5-4.0 100.5 92.1 73.8 56.5
4.0-4.5 99.8 93.8 80.6 65.3
4.5-5.0 99.1 94.9 83.1 70.4

(n=1)
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(c) Polypropylene vial @
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Fig.3 Time course of the recoveries of nonvolatile amines
concentration (n=1)
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(e) Glass vial @ (heated once)
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Fig.4 Time course of the recoveries of nonvolatile amines
concentration (n=1)
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(h) Glass vial @ (washed with 1% detergent
& heated once)
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(b) Glass vial @ (washed & heated 3 times)
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(i) Glass vial @ (washed with 10% detergent
& heated once)
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Fig.5 Time course of the recoveries of nonvolatile amines concentration (2=3)
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