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22} WEstA FulEell A 8]2Elule] 24 A HPLCfluorimetry”} o] §4-=|of W=
o] g} 2l A7 &9} HPLC system$ A9 $92H o2 §xA]7] 2] A2
2 olg7] o 2ol A gPg o] fle] sl g BT BF S A HFZAW
39 2% e 30x10 ug/mL L o] w A REHX = 3.74% ~16.2% %t} A Bel A
HPLC fluorimetry®} 33334 Ate)o] Ao Ql 3|2t Fxu] 42 1.5~35m2) aje] &
Boch B EHIPY ] 2§ 7o) Al Kol thEt £EF2 100%~125% A ch.

Abstract : The application of high performance liquid chromatogaphy(HPLC) with fluor-
imetric detection for the measurement of histamine in biological fluids has been developed
recently. Because of time consumption during measurement and difficulties in controling
optimum operating condition for HPLC system, spectrofluorimetry was adopted to detect
histamine. Detection Lmit by spectrofluorimetry was 3.0 x 10 %ug/mL with R.S.D.
3.74%~16.2% on standard solution. The relative ratio of histmine levels between the re-
sult from HPLC-fluorimetry and that from spectrofluorimetry ranged from 1.5 to 3.5.
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The recoveries of each samples obtained from standard addition method by spctrofluor-

imetry have shown 100% ~125%.

Key words : Histamine, Spectrofluorimetry.
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Fig. 1. The reaction mechanism of histamine with
OPA derivatization reagent with (A) O-phthaldial-
dehyde, (B) histamine, (C) ethanthiol, (D) isoindole
and (E) 2, 3-dihydro-1H-isoindole-1-one.
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Sample 20g
Methanol 50 ml |
for extration
Filtration

|
e A%

-~
J
Extraction upto
100ml

{l é l Residue(discard) '

for re-extration

Methanol 50ml ]

Loading fittrate(1ml} into

column chromatography

Deionized water 5ml )
1N HCI 5ml .
Deionized water 40m|

Collection up to
50ml

{

Eluate 5ml transfer to

50ml erlenmyer flask

0.1N HCI 10mi
iN NaOH 3ml |——»
OPA 1mi

Reaction at room temperature

for 5 minutes

3.57N H3PO, 3m|] —_— @

Fluorescence detection{ A ¢,=350nm, A g=444nm})

VFig. 2. Experimental flow chart for the determination of histamine in various samples under the help of OPA

derivatization reagent, and followed by spectrofluorimetry.
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Fig. 3. (A) Excitation and (B) Emission spectra of
the reaction products of OPA-histamine.(A,, range:
380nm~~600nm, A, :fixed at 350nm, chart speed :
80nm /min, record speed:10nm/cm, scan speed:
240nm / min).
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Fig. 4. The calibration curve of OPA-histamine ad-

ducts ranged from 0.0054g / mL to 0.4ug /mL by spec-

trofluorimetry at A, : 444nm A, : 350nm.
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Fig. 5. The effect of temperature on the fluorescence

intensity for the reaction of OPA and histamine
from 25 to 100¢C.
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Fig. 6. The effect of pH on the fluorescence intensity
of OPA and histamine reaction at various reaction

time 5, 10 and 15 minutes.

o djgt igkg Alw ¥ A=) Fig. 6049} 7o) pH7}
Z71gel w2t Y FA 5 FoHE Aotk o] As
= pH7} ol o otet isoindolee] F-#ll=o] 3§
YehiiA] ¢ B2 AAEE B F0, OPAS} 3
~€elglo] Wh-¢-3te] P& 7t pH 123004 FL 3
FA 71% P& 5 USE e b OPA-3) 2}
o) yh-2-& x|y o2 357N H,PO,E 7}
&lod Hr w3 F ouo] o] &Fe= AR ofHF
2] g Folr) =g OPA-312elql o] ukg =] 7t
1) 208 A zhzhe pH°1| A 3 g-A)
Z A3 A3 5ol A o2 & HAA7

o

£ 58, 108,

i

N

Jl

E
d

e

5
i

3.5 ghBAIZHo]| ol YHzEe| M

WEEE 2L 0TS 27C(ARIE A F
isoindolec] 3 AIE F A7} WEle| W& G ¥
3HE Fig. 79 bl oo 33417 5~10860 4 4

AH ez Fghew, 10%e] A zHAage By
o}, o] AL Fig. 6413 % isoindolec] X]7}e] A s}a}
HA S JehlA) ok EAE AR ez
A zEic,

3.6. OPA 552| Y&t

Y F2gu-g o] 83te] 13} op1l 2 Mk gl AR
&l ez OPAZ} ol A4} 13 olmle

. o]ﬁ]zs] . _:g'_;.

A FES - 07| % olekAt

i\

45

IS
o
i

~33

—a— Fluorescenca intensity (0 °C)
~—e— Fluorescence intensity (25°C)

Fluorescence intensity
w
@«
L

©
°
1

25 —r T M T =T T —r T
0 20 40 60 80 100

Reaction time (minutes)
Fig. 7. The effect of reaction time between OPA and
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Fig. 8. The effect of OPA concentration on the fluor-
escence intensity of OPA-histamine reaction.
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Table 1. Recoveries of histamine obtained from ion exchange resine procedure after extraction by spectrofluor-
imetry on samples

Histamine level(ug /mL)

Sample Recovery(%)
added found

Beer 0.00 0.157 -
0.02 0.194 108
0.10 0.277 108

Anchovy 0.00 52.38 -
0.02 52.89 100
0.10 53.91 103

Tuna 0.00 8.57 -
0.02 8.76 102
0.10 9.17 106

Cheese 0.00 2.02 -
0.02 2.22 109
0.10 2.64 125

Chicken 0.00 18.93 -
0.02 20.18 106
0.10 22.54 ‘ 118

Ham 0.00 2.79 -
0.02 3.00 107
0.10 3.32 115

Hairtail 0.00 8.41 -
0.02 8.95 106
0.10 9.82 115

Tuble 2. Comparison of histamine levels determined by HPLC and spectrofluorimetry

Histamine level(ug /mL)

Sample Ratio®
HPLCfluorimetry Spectrofluorimetry

Beer 0.053 0.157 2.9
Anchovy 21.0 52.38 2.5
Tuna 2.44 8.57 35
Cheese 1.14 2.02 1.8
Chicken 12.83 18.93 1.5
Ham 1.23 2.79 2.3
Hairtail 4.48 8.41 19

a : The ratio of HPLCfluorimetry and spectrofluorimetry concentration

o] NEE F23Z AL ¥ ImLE Aol ¥k & WBArls viTse] 5552 Adsidch 1 A
2¥ A28 OPAS} FEASIEE A1 F WH3  zhzte) Aol QY S58E 100~125%% 2 Table 1
Yoz 2sgch 249 YBA71E B289S  of Jephgoh
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Fig. 9. The HPLC chromatogram of beer (A), anchovy (B), tuna (C), cheese (D), chicken (E), ham (F) and
hairtail (G) on the determination of histamine. The presence of histamine is seen at the retention time of 7.

Smin.
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Tuble 3. Comparison of detection limits on samples determined by HPLC and spectrofluorimetry

Detection limit(ug/mL)

Sample
HPLC fluorimetry® Spectrofluorimetry®
Beer 6.25 x 107* 3.0x 1072
Anchovy 4.46 x 1072 3.0x1072
Tuna 4,29 x 10°? 3.0x10°?
Cheese 2.14 x 1077 3.0x 1072
Chicken 4.61 x 10! 3.0x10?
Ham 1.256 % 107! 3.0x 1072
Hairtail 271 x 107! 3.0x10"%

a : Detection limits were caculated at S/ N =2.
Sn — S
m
Sn =Sy + kS
C. : Detection limit
S, : Minimum distinguishable fluorescence intensity

b:Cn=

Sy : Mean fluorescence intensity of blank
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Sy : Instrumental fluorescence intensity of blank
m : Slope of calibration graph
k:3
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