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Abstract— Tyramine (4-(2-aminoethyl) phenol) is the most important trace which was known as the one type of biogenic 
amine. Tyramine was produced by microbial decarboxylation of tyrosine. In generally it can be found in many foods especially 
in fermented food products. Black galingale (Kaempferia parviflora) is a widely popular herbal for human consumption. The 
objective of this work was to optimized the sample preparation method to analyse tyramine content in black galingale samples 
by 3 methods such as hot extraction, maceration extraction and ultrasonic extraction. Then tyramine was detected using reverse 
phase high performance liquid chromatography after pre-column derivatization with O-phthaldialdehyde (OPA). The result 
showed that ultrasonic extraction is the best method to prepare tyramine in Black galingale for analysis. After the application 
of this method for analysis tyramine , it revealed that  Black galingale  contained tyramine  approx. 1423.99 µg/100 g or 14.24 
mg kg-1. Consumption of black galingale do not affect on the health risk of human due to their relatively low levels. The 
advantage of this method is easy, conveniently, fast and has not effects of interfere.     
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I. INTRODUCTION 
 
One of the toxicologically important biogenic amines 
(BA) is tyramine (4-(2-aminoethyl) phenol), that can 
be formed or degraded as a result of normal metabolic 
activity of plants, animals and microorganisms [1], 
[2]. Tyramine is produced by microbial 
decarboxylation of tyrosine by tyrosine decarboxylase 
as in (1). In generally, tyramine can be found in many 
foods and especially in fermented food products such 
as meat products, cheese, beer, red wine, soy sauce, 
sauerkraut and chocolate etc. [3].  

 
 
Tyramine was synthesized in the brain and the 
peripheral nervous tissues of human, in very low 
concentration (0.1–100 ng g-1 of tissue) [4]. It is 
biologically active amines, which have important 
physiological effects such as peripheral 
vasoconstriction, increases the cardiac output, causes 
lacrimation and salvation, increases respiration, 
increases blood sugar level and releases noradrenaline 
from the sympathetic nervous system [5]. Typically, 
tyramine does not cause any hazard to individuals 
people because of in human has detoxification 
mechanism involves monoamine oxidase (MAO) 
system to metabolize tyramine. However, if 
consumption tyramine rich food and patient taking 
MAO inhibitors such as antidepressants or 
antitubercular drugs may cause toxicity well-known is 
“hypertensive reaction” or “cheese reaction” due to 
highly significant amounts of Tyramine found in 
different varieties of cheese, which the appearance of 
symptoms such as severe headaches (migraine), 
pulmonary edema, brain hemorrhage and heart failure 
[6]. Therefore, determining the threshold value for 

tyramine in foods is a very important due to prevent 
harm to human health, which the tolerance level of 
tyramine in foods is 100-800 mg kg-1 [7].  However, in 
1996, Shalaby, A.R. was determined the level of 
tyramine in foods at 1080 mg kg-1 is toxic level and 
over 100 mg kg-1 may cause migraine.  
Currently, it is herb widely popular consumption. The 
rhizomes of black galingale have been used for 
centuries in the traditional medicine of Southeast Asia 
for health promotion and for the treatment of digestive 
disorders, gastric ulcer and also enhance sexual 
performance [8]. 
Hence, several methods have been developed for  
the quantitative analysis of tyramine in foods such as  
high-performance liquid chromatography (HPLC) 
[9-11], gas chromatography mass spectrometry 
(GC-MS) [12], capillary electrophoresis (CE) [13], 
[14] and electro analytical methods [15], [16].  
The purpose of this study to optimized of reverse 
phase high performance liquid chromatography 
(RP-HPLC) and extraction method for determination 
of Tyramine in black galingale (Kaempferia parviflora 
Wall. Ex Baker). Since, black galingale (Kaempferia 
parviflora) is an herbal from  
the north of Thailand.  
 
II. MATERIALS AND METHODS 
 
2.1 Reagents and materials 
Standard of tyramine (AR. Grade) was purchased from 
Fluka. O-phthaldialdehyde (OPA) was purchased 
from Sigma and all other chemicals (AR. grade) were 
bought from Merck. The post-column derivate reagent 
OPA was freshly prepared by dissolving 0.0500 g 
OPA in 2 mL of methanol and 40 µL of 
2-mercaptoethanol. The mixture was diluted to 10 mL 
with 0.05 M borate buffer (pH 9.5) after set in the dark 
for 90 min [17]. This solution was also filtered through 
a 0.45 micron nylon syringe and stored at  
4 oC, until use. 
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Black Galingale samples (derived from the stems 
through the drying process.) were purchased from the 
medicinal market at Thaphrachan in Bangkok.  
 
2.2 Standard preparation 
Standard stock solution of tyramine (100 mg kg-1) was 
prepared in deionized water. The solution was stored 
at 4 oC. Standard solutions were freshly prepared by 
diluting from this stock solution and used to obtain the 
calibration curves in range 2.00-10.00 mg kg-1. All 
solutions were filtered through a 0.45 micron nylon 
syringe and then placed in eppendorf vessels (1 mL). 

 
2.3 Sample preparation 
The step of sample preparation is a very important 
before injection into the system HPLC. All solid 
samples were homogenized prior to the extraction 
using a blender.  In this work, to comparison 
extraction methods 3 methods including: 
 
2.3.1 Hot extraction (boiling with water)  
Five grams of black galingale samples were dissolved 
in 40 ml of deionised water, mixed and boiled for 10 
min.  
(n = 3) 

 
2.3.2 Maceration extraction 
Black Galingale samples were approximately weighed 
5 g and added 10 ml of different solvent as deionized 
water, ethanol and rice whisky, respectively. Then 
closed by parafillm and set the room temperature for 
24 hours.  
(n = 3) 

 
2.3.3 Ultrasonic extraction 
Two grams of black galingale samples were added in  
20 ml of rice whisky, mixed and ultrasonic treatment 
for  
15 min. (n = 3) 

 
All extracts were filtered through a Whatman No. 1 
filter. The filtrates were collected and  filtered again 
passed through a 0.45 micron Nylon filter and kept in 
eppendorf vessels (1 mL) ,stored at 4 oC, until 
analysis. The filtrate was collected for analysis in part 
2.4.2. 

 
2.4 Quantitative Analysis of tyramine by RP-HPLC 
2.4.1 Study on the optimization condition for 
RP-HPLC 
The liquid chromatography consisted of a HPLC unit  
(HP model 1100, Agilent) equipped with a 
fluorescence detector (HP model 1100, Agilent) set at 
the excitation wavelength of 339 nm and emission 
wavelength of 454 nm. Separation was performed on a 
C18-4D (4.60 x 150 mm, 
 5 micron) column from Shodex.  Using a binary 
mobile phase composed of water (A) and methanol 
(B). Chromatography system was operated under 
ambient temperature. Study on optimization of mobile 

phase system methanol:water (60:40-90:10 v/v) and 
flow rate (0.4-1.4 mL/min) of mobile phase. 
The calibration standard solutions were mixed with 20 
µL of OPA reagent for 10 s and kept in the dark for 1 
min, before injection to column with operation by 
suitable HPLC system. 

 
2.4.2 Analysis of tyramine content in black galingale 
samples 
The filtrates of all black galingale samples from part 
2.3.1-2.3.3 were mixed with 20 µL of OPA reagent for 
10 s and then set in the dark for 1 min before injected 
to column of HPLC that  control system as part 2.4.1 
(n = 3). To investigated the most suitable method for 
extraction tyramine from black galingale samples. 
 
III. RESULTS AND DISCUSSION 
 
3.1 Chromatographic optimization 
The optimum compositions of mobile phase were 
achieved by isocratic elution of methanol:water (70:30 
v/v) and flow rate of 1.0 mL/min. Completely 
separations were obtained without using any buffer 
eluent and time of analysis within 10 min as shown in 
fig. 1. The calibration curves of tyramine was 
constructed by plotting the  
peak area against the standard concentration in 
linearity range 2.00 – 10.00 mg kg-1 as shown in fig. 2, 
with good correlation coefficients (R2) = 0.998. 

 

 
Fig. 1. HPLC Chromatogram of standard tyramine 10 ppm. 

(Retention time = 5.900 min) 
 

 
Fig. 2. Calibration curves of tyramine 
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3.2 Optimization of extraction method for analysis of 
Tyramine in black galingale 
In this study, to comparison three methods of 
extraction methods i.e. hot extraction, maceration 
extraction and ultrasonic extraction. Chromatograms 
of extract from black galingale samples by different 
extraction methods showed in fig. 3. The result 
showed that in fig. 3C as maceration extraction with 
ethanol (99% v/v) does not satisfactory. Because the 
effect of interfering with other substances that affect 
the analysis of tyramine. When compared all of 
extraction method the result showed that in fig. 4, 
which found that ultrasonic extraction is the best 
extraction method. This method has the highest 
content of tyramine (1423.99 µg/100 g or 14.24 mg 
kg-1).  
Thus optimization of extraction method for analysis of 
Tyramine in black galingale is ultrasonic extraction in 
rice whisky. The advantage of this method is easy, 
conveniently, fast and has not effects of interfere.                   
In summary, the amount of tyramine in black galingale 
samples below tolerance level of tyramine in foods  
(100-800 mg kg-1). Tyramine level found is regarded 
as acceptable. The analysis indicated that black 
galingale samples do not affect human health. 
 

 

 
Fig. 3. Chromatograms of extract from black galingale samples 
by different extraction methods; (3A) hot extraction, (3B), (3C), 

(3D) maceration extraction with DI water, ethanol and rice 
whisky, respectively. Finally, (3E) ultrasonic extraction. Peak 

identity: TYR (Tyramine) 
 

 
Fig. 4. Comparison of tyramine content (µg/100 g) from 

different extraction methods. (I) hot extraction, (II), (III), (IV) 
maceration extraction with DI water, ethanol and rice whisky, 

respectively.  Finally, (V) ultrasonic extraction. 
 

CONCLUSIONS 
 
The research was presented optimization method of 
sample preparation for determination of tyramine in 
black galingale samples by reverse phase high 
performance liquid chromatography. This study 
indicates that ultrasonic extraction in rice whisky is the 
best extraction method. The advantage of this method 
is easy, conveniently, fast and has not effects of 
interfere. Content of tyramine in black galingale 
samples do not present a health risk for consumers due 
to found in relatively low levels. In addition, this 
method can be applied to analysis with other plant 
samples. 
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