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Introduction. The rhizome of Zingiber officinale Rosc. is one of the most 

popular food spices with a unique spicy taste and is intended as a well-known 
traditional Chinese herbal medicine. More than 160 components have been isolated 
and identified from ginger, including essential oil constituents, gingerol analogues, 
diarylheptanoids, phenylalkanoids, sulfonates, steroids, and monoterpenoid glycosides 
[3]. 

A growing number of experiments show that ginger has a wide range of 
biological activities, especially in protecting the gastrointestinal tract and preventing 
obesity, which is associated with its anti-inflammatory and antioxidant effects [2]. 
Ginger and its substances are often used as food products for general health 
improvement [3]. In addition to fresh rhizomes and spices in the form of powdered 
ginger rhizomes, candied ginger is often used. Ginger rhizomes are standardized for 
their essential oil content according to the Ginger Monograph, which is included in the 
State Pharmacopoeia of Ukraine [1]. 

The data on the content of phenolic compounds, such as hydroxycinnamic acids, 
in the ginger are very rarely found in the literature, so the aim of our work was to 
quantify the content of hydroxycinnamic acids (HCA) in ginger rhizomes and 
substances from it. 

Materials and methods: The objects of research were fresh rhizomes, powdered 
rhizomes in the form of spices and candied ginger. Candied ginger is ginger root pieces 
boiled in syrup and dried. 

To determine the localization of HCA in the studied raw materials and substances 
from ginger rhizomes, histochemical reactions with nitrite-molybdenum reagent were 
performed. The results of the reactions were recorded using a ULAB microscope and 
a Canon EOS 550 SLR camera. 

A Shimadzu UV-1800 spectrophotometer was used to quantify the amount of 
HCA. The content of the total amount of HCA, in terms of rosmarinic acid, in percent, 
was calculated using the pharmacopoeial method of differential spectrophotometry 
from the monograph “Orthosiphon leaves” of the State Pharmacopoeia of Ukraine 2.0 
[1]. 

Results and their discussion. We observed cherry-red coloration of cells in the 
parenchyma that accumulate HCAs (Fig. 1). In ginger candied fruits, the histochemical 
reaction to the detection of HCAs was negative. 
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Fig. 1. The results of histochemical reaction for the detection of HCA in raw ginger 
rhizomes (A - histochemical reactions, B - results of the reaction on cross-sections (1 
- periderm, 2 - endoderm, 3 - cells with essential oil 4 - cell-idioblasts with HCA)) 

Based on the results of spectrophotometric analysis of the total hydroxycinnamic 
acids (HCA) content in the studied raw material (Table 1), it was found that powdered 
ginger rhizomes contain approximately 6.5 times more HCAs than fresh rhizomes and 
ginger candied fruits. Thus, during thermal processing in sugar syrup, candied ginger 
loses phenolic compounds from the hydroxycinnamic acid class. Hydroxycinnamic 
acids are not the main group of biologically active substances in ginger rhizomes that 
could be used for their standardization. However, they exhibit a synergistic effect 
together with other groups of substances contained in the raw material, thereby 
enhancing the pharmacological effects of ginger rhizomes. 

Table 1: The content of hydroxycinnamic acids in the studied rhizomes of 
ginger and substances from it. 

Medicinal plant raw materials Total of hydroxycinnamic acids, % 
Powdered rhizomes of the ginger 0,26±0,025 
Fresh rhizomes of the ginger 0,06±0,005 
Candied rhizomes of the ginger 0,04±0,008 

Conclusions. According to the studies of the content of HCAs in ginger 
rhizomes and substances from it, it was found that the highest of HCAs content is found 
in powdered ginger rhizomes, which are widely used as spices. In candied fruits, the 
content of hydroxycinnamic acids is lost during the process of their preparation. 
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