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Abstract 

Introduction and aim: Currently, herbs and spices are most often used in a dried form due to 

low durability of raw materials. They are used to enhance or improve the taste and organoleptic 

properties of food, to shape the quality of food products, and also as medicines for many 

generations. They have antioxidant, anti-inflammatory, anti-atherosclerotic and even anti-

cancer properties. These health-promoting properties result mainly from the presence of 

phenolic compounds. The aim of the article was to collect numerical data showing the total 

content of phenolic compounds and shares of individual phenolic acids and flavonoids in dried 

herbs and spices commonly used in the kitchen. 
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Brief description of the state of knowledge: The total content of phenolic compounds in dried 

herbs was 0.01 - 91.40 mg GAE/g d.w. A good source was bay leaf (44.40 - 46.79 mg GAE/g 

d.w.) and oregano (91.40 mg GAE/g d.w.). However, the content of phenolic compounds in 

dried spices was in the range of 0.02 - 155.10 mg GAE/g d.w., the dominant amounts contained 

cinnamon. Small amounts (0.01 - 0.28 mg GAE/g d.w.) of phenolic compounds were found in 

dried herbs such as lovage, rosemary, lemond bald, sage, and in case of dried species only in 

turmeric. The shares of phenolic acids in dried herbs were in the range 0.01 (caraway) - 5.17 

(thyme) mg/g d.w. for caffeic acid, 0.001 (caraway) - 0.91 (thyme) mg/g d.w. for ferulic acid, 

0.01 (caraway) - 0.26 (fennel) mg/g d.w. for chlorogenic acid, and 0.96 (oregano) - 1.64 

(lovage) mg/g d.w. for neochlorogenic acid. In the case of dried spices, the shares of individual 

phenolic acids were 0.01 (ginger) - 0.18 (turmeric) mg/g d.w. for ferulic acid, 0.02 (star anise) 

- 0.10 (cinnamon) mg/g d.w. for p-coumaric acid, and 0.06 (nutmeg) - 0.21 (star anise) mg/g 

d.w. for protocatechuic acid. The content of flavonoids in dried herbs and spices was small. A 

valuable source of luteolin was rosemary (6.16 mg/g d.w.), quercetin was lovage (9.23 mg/g 

d.w.) and apigenin was rosemary (0.44 mg/g d.w.) and fennel (0.62 mg/g d.w.). Dried spices 

contained only catechin (curry) and rutin (star anise).  

Summary: Based on the review of available literature, it can be concluded that dried herbs (bay 

leaf and oregano) and spices (cinnamon and turmeric) are a good source of phenolic 

compounds. In addition, dried herbs (oregano, thyme, fennel, lovage) are characterized by the 

presence of such phenolic acids as caffeic, chlorogenic, and ferulic, while dried spices 

(cinnamon, star anise) are a source of p-coumaric, protocatechuic and chlorogenic acids. The 

share of flavonoids in the dried herbs and spices is varied, however dried spices (ginger, 

cinnamon) contain small amounts of flavonoids. 

 

Key words: phenolic compounds, phenolic acids, flavonoids, dried herbs, dried spices 

 

 

 

Introduction 

Culinary herbs and spices are vegetable products, which are obtained from such parts of plants 

as fruits (mustard, fennel), rhizomes, roots (turmeric, ginger), leaves (marjoram, thyme, sage), 

barks (cinnamon), floral parts (cloves), bulbs (garlic, onion), or stems (coriander) [22]. They 

have been used in the kitchen for a very long time, not only as preservatives to extend the shelf 

life of food, but also to enhance or improve the taste and organoleptic properties of different 
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foods due to their sensory [8, 13]. Herbs and spices are also used for health purposes. In India, 

they were considered traditional medicine, e.g. turmeric was used in people with jaundice, basil 

to protect the heart, and ginger to ease nausea and indigestion [23]. 

 Fresh herbal and spicy raw materials are unstable due to the high water content, 

destructive properties also show enzymes contained in them. All this makes it especially 

important to extend the durability of these valuable raw materials [21]. In addition, a significant 

increase in the development of various technologies enabling long-term storage of durable 

products has increased the interest in herbs and spices in the dried form [11, 12]. Both natural 

methods (in the open spaces and in enclosed spaces), using the heat of solar radiation and the 

heat contained in the air, as well as thermal, mainly convection drying, are used. Less frequent 

use is lyophilization, dielectric and radiant drying method [7]. However, the lyophilization 

method is mainly used in the food industry [9, 16], which uses herbs and spices due to the 

previously mentioned spoilage-reducing properties. They ensure greater stability of 

manufactured food products, e.g. they counteract the oxidation of oils, fats in meat and dairy 

products [23]. 

 Recent studies show that the use of herbs and spices has a beneficial effect on human 

health. They contain significant amounts of vitamins (C, E), carotenoids, anthocyanins and 

phytoestrogens [27]. Herbs and spices are also a valuable source of phenolic compounds [26], 

which have protective properties of important cellular components such as DNA, proteins and 

lipid membranes due to the ability to counteract reactive oxygen forms [20]. Phenolic 

compounds also have redox properties, which may result from several mechanisms: free radical 

absorption capacity, chelating activity for transition metals and (or) singlet oxygen reduction 

[17]. In addition to antioxidant activity, herbs and spices have antifungal, antibacterial, anti-

inflammatory, anti-atherosclerotic, and even anti-cancer properties [27, 18]. They can also 

stimulate appetite, contribute to the increase of the amount of gastric juice secretion and inhibit 

the oxidation processes in the human body [15]. 

 Many culinary herbs and spices are a common source of phenolic compounds that have 

been reported to have a higher antioxidant capacity for grains, nuts and fruits [3]. In this article 

were collected literature data, which aim to present the content of phenolic compounds (total 

content, as well as content of individual phenolic acids and flavonoids) in dried herbs and spices 

commonly used in the kitchen. 
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Dried herbs 

 The content of phenolic compounds in dried herbs was presented in Table 1. The values 

were in the range of 0.01 - 91.40 mg GAE (Gallic Acid Equivalent)/g d.w. (dry weight), and 

depended on the type of herb. 

 The highest content of phenolic compounds was characterized by air-dried oregano 

(91.40 mg GAE/g d.w.). A high content of these compounds was also found for bay leaf, in 

which the total content of phenolic compounds was 44.40 - 46.79 mg GAE/g d.w. In dried herbs 

such as marjoram, Greek oregano, sage, and also in basil, the content of phenolic compounds 

was 27.70, 27.00, 24.30 and 26.50 mg GAE/g d.w., respectively. Slightly lower content of these 

compounds was found for basil compatto, lovage  and parsley leaves. In these herbs, the content 

of phenolic compounds was almost 78-86% lower compared to air-dried oregano. 

 The content of phenolic compounds in the other 20 herbs did not exceed 10 mg (phenolic 

compounds) per 1 g d.w. The values were within 2.50 (pimento) – 9.00 (caraway) mg GAE/g 

d.w. In addition, as many as 10 herbs such as basil (originating in Malaysia), lemon balm, mint 

and sage as well as dill, marjoram, lovage, rosemary were characterized by a very low content 

of total phenolic compounds. The content of these compounds was lower by over 98% 

compared to the air-dried oregano and did not exceed 1 mg per 1 g d.w. 

 

Tab. 1. Total content of phenolic compounds in dried herbs. 

Dried herbs 
Total phenolic compounds content 

[mg GAE/g d.w.] 
Reference 

Bay leaf 46.79 [10] 

Bay leaf 44.40 [19] 

Basil 0.45 [4] 

Basil 26.50 [19] 

Basil compatto 20.30 [5] 

Caraway 9.00 [10] 

Caraway 3.99 [24] 

Dill 0.94 [24] 

Fennel 6.76 [10] 

Greek oregano 27.00 [5] 

Lemon bald 0.13 [26] 

Lemon bald 0.49 [2] 

Lovage 19.70 [5] 

Lovage 0.01 [26] 

Lovage 17.80 [19] 

Marjoram 0.96 [24] 

Marjoram 27.70 [5] 

Marjoram 8.28 [4] 

Mint 0.45 [2] 

Oregano 91.40 [5] 

Oregano 8.91 [4] 

Parsley leaves 13.60 [19] 

Pimento 2.50 [19] 

Rosemary 0.02 [26] 

Rosemary 7.49 [4] 

Sage 0.08 [4] 

Sage 3.18 [4] 

Sage 24.30 [5] 

Sage 0.28 [2] 

Spearmint 2.69 [4] 

Thyme 4.52 [4] 
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 As shown in the Table 1, literature references give different total phenolic compounds 

content in the same types of dried herbs. The most divergent results were found for rosemary 

as well as sage. Differences between the phenolic compounds content were over 98%, which 

clearly indicates a significant discrepancy between the individual results. Other differences 

between the phenolic compounds content in the same type of dried herbs (basil, lovage, 

marjoram, oregano) were equally high and ranged from 70 to more than 96%. 

 In contrast to the above-mentioned dried herbs, the total phenolic compounds in such 

dried herbs as bay leaf and lovage was not significant. Bay leaf contained phenolic compounds 

in amount of 46.79 [10] - 44.40 [19] mg GAE/g d.w., while lovage 17.80 [19] -19.70 [5] mg 

GAE/g d.w. 

Phenolic acids content 

 Research conducted by Wojdyło et al. [26] showed that lyophilized herbs are a source 

of caffeic and ferulic acids [Tab. 2]. Oregano (6.49 mg/g d.w.), thyme (5.17 mg/g d.w.) and 

rosemary (4.06 mg/g d.w.) were the highest share of caffeic acid. Lovage also contained a 

significant amount of caffeic acid, less by 40% compared to the share of this acid in oregano. 

The ferulic acid share was in the range of 0.36 – 0.91 mg/g d.w. Its highest amounts were found 

in thyme (0.91 mg/g d.w.) and lovage (0.76 mg/g d.w.). No ferulic acid was found in oregano. 

Neochlorogenic acid was present in lovage and oregano, their share was 1.64 and 0.96 mg/g 

d.w., respectively. However, the presence of p-coumaric acid was not confirmed in any of these 

lyophilized herbs. 

 

Tab. 2. Content of individual phenolic acids in lyophilized herbs according to the Wojdyło et 

al. [26] research.  

Dried herbs 

Phenolic acids [mg/g d.w.] 

caffeic  

acid 

ferulic  

acid 

neochlorogenic  

acid 

p-coumaric  

acid 

Lovage 3.90 0.76 1.64 n.d. 

Oregano 6.49 n.d. 0.96 n.d. 

Rosemary 4.06 0.36 n.d. n.d. 

Thyme 5.17 0.91 n.d. n.d. 

n.d. - not detected 

 

Lu et al. [10] found in the lyophilized caraway such phenolic acids as chlorogenic (0.09 mg/g 

d.w.) and ferulic (0.02 mg/g d.w.). In addition, 0.03 mg/g d.w. of phenolic compounds have not 

been identified. According to these studies, the rich source of chlorogenic acid was lyophilized 

fennel (0.26 mg/g d.w.). In significant amounts in lyophilized bay leaf (474.10 mg CAE 

(Chlorogenic Acid Equivalent)/g d.w.) and lyophilized fennel (590.40 mg CAE/g d.w.) were 
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found other phenolic acids, which the authors were unable to identify. No protocatechuic, 

caffeic and p-coumaric acids were found in these lyophilized herbs [Tab.3]. 

Tab. 3. Content of individual phenolic acids in lyophilized herbs according to the Lu et al. [10] 

research. 

Dried herbs 

Phenolic acids [mg/g d.w.] 

caffeic  

acid 

chlorogenic  

acid 

ferulic 

acid 

p-coumaric  

acid 

protocatechuic  

acid 
other* 

Bay leaf n.d. n.d. n.d. n.d. n.d. 474.10 

Caraway n.d. 0.09 0.002 n.d. n.d. 29.30 

Fennel n.d. 0.26 n.d. n.d. n.d. 590.40 
*The total amounts of unkown phenolic acids were expressed as mg CAE (Chlorogenic Acid 

Equivalent)/g d.w., n.d. - not detected 

 

 Vallverdú-Queralt et al. [24] analyzed dried herbs that originated from the Netherlands. 

Based on the obtained results, they found that in dried caraway were the phenolic acids such as 

chlorogenic acid (0.014 mg/g d.w.), caffeic acid (0.01 mg/g d.w.), p-coumaric acid (0.011 mg/g 

d.w.) and ferulic acid (0.001 mg/g d.w.). According to these studies, dried marjoram contained 

ferulic acid (0.003 mg/g d.w.) and syringic acid (0.005 mg/g d.w.). Chlorogenic acid was found 

in amount of 0.02 mg/g d.w. in dried dill, which additionally had a low content of ferulic acid 

(0.002 mg/g d.w.). 

 Proestos et al. [14] found that in Greek dried caraway the content of caffeic and ferulic 

acids was 0.05 and 0.06 mg/g d.w., respectively. In addition, they also found the presence of 

gallic acid in the amount of only 0.01 mg/g d.w. 

 Flavonoids content 

 Wojdyło et al. [26] found that the dominant flavonoid in lyophilized lovage was 

quercetin, in the amount of 9.23 mg/g d.w. Whereas, lyophilized rosemary contained significant 

amounts of luteolin (6.16 mg/g d.w.) and apigenin (0.44 mg/g d.w.). Lyophilized oregano and 

thyme did not contain quercetin, luteolin and apigenin. In addition, all of the cited herbs did not 

contain kaempferol, isorhamnetin and myricetin [Tab. 4]. 

 

Tab. 4. Content of individual flavonoids in lyophilized herbs to the Wojdyło et al. [26] research.  

Dried herbs 
Flavonoids [mg/g d.w.] 

apigenin isorhamnetin kaempferol luteolin myricetin quercetin 

Lovage n.d. n.d. n.d. n.d. n.d. 9.23 

Oregano n.d. n.d. n.d. n.d. n.d. n.d. 

Rosemary 0.44 n.d. n.d. 6.16 n.d. n.d. 

Thyme n.d. n.d. n.d. n.d. n.d. n.d. 

n.d. - not detected 

 According to research conducted by Lu et al. [10], lyophilized fennel contained apigenin 

in the amount of 0.62 mg/g d.w., while the share of rutin was found almost 16-fold lower. In 
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these research, it was shown that lyophilized caraway contained luteolin in the amount of 0.06 

mg/g d.w. In addition, lyophilized herbs contained significant amounts of other phenolic 

compounds defined by the authors as 'unknown'. Their content was in lyophilized bay leaf was 

2138.20 mg RE (Rutin Equivalent)/g d.w., in caraway 2719.40 mg RE/g d.w., while in fennel 

was only 141.60 mg RE/g d.w. In bay leaf (other than the unidentified), no flavonoids were 

found. Bay leaf, caraway and fennel also did not contain other flavonoids such as quercetin, 

galangal and catechin [Tab. 5]. 

 

Tab. 5. Content of individual flavonoids in lyophilized herbs according to the Lu et al. [10] 

research.  

Dried herbs 
Flavonoids [mg/g d.w.] 

apigenin catechin galangal luteolin quercetin rutin other* 

Bay leaf n.d. n.d. n.d. n.d. n.d. n.d. 2138.20 

Caraway n.d. n.d. n.d. 0.06 n.d. n.d. 2719.40 

Fennel 0.62 n.d. n.d. n.d. n.d. 0.04 141.60 
*The total amounts of unkown flavonoids were expressed as mg RE (Rutin Equivalent)/g d.w., n.d. - not 

detected 

 

 In Vallverdú-Queralt et al. [24] research, catechin and epicatechin were identified in 

dried caraway from the Netherlands. The content of these compounds was 0.01 mg/g d.w. for 

catechin and 0.006 mg/g d.w. for epicatechin. 

 Proestos et al. [14] found that Greek dried oregano contained quercetin in the amount 

of 0.01 mg/g d.w. Whereas, in dried caraway the authors found the presence of luteolin in the 

amount of 0.03 mg/g d.w. and eriodictyol in the amount of 0.003 mg/g d.w., but such flavonoids 

as quercetin, rutin and apigenin were not detected. 

 

Dried spices 

 The content of phenolic compounds, in dried spices was presented in Table 6. The 

content of these bioactive compounds was in the range of 0.02 - 155.10 mg GAE/g d.w., and 

similar to dried herbs, phenolic compounds content depended on the type of spice. 

 Analysis of the content of phenolic compounds in dried herbs showed that significant 

amounts (and thus valuable source) contained cinnamon (155.10 mg GAE/g d.w.). However, 

the second cinnamon (originating in China) contained 30% less of these compounds. A similar 

content of phenolic compounds (to Chinese cinnamon) was found for turmeric (42.90 mg 

GAE/g d.w.). Dried spices such as nutmeg, star anise, as well as ginger contained phenolic 

compounds in amounts of 18.23, 14.94 and 14.50 mg GAE/g d.w., respectively. 
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 The content of phenolic compounds in 14 dried spices did not exceed 10 mg (phenolic 

compounds) per 1 g d.w. Their total content in these spices was in the range 0.02 - 0.63 mg 

GAE/g d.w. The highest content of phenolic compounds was characterized by spices such as 

chilli pepper and ginger, which was 9.30 and 9.20 mg GAE/g d.w., respectively. Equally high 

content was noted for black pepper, star anise and nutmeg. The content of phenolic compounds 

in them was lower by almost 95% compared to the cinnamon (155.10 mg GAE/g d.w.). 

Whereas, turmeric were characterized by a low content of phenolic compounds, which was only 

0.02 - 0.63 mg GAE/g d.w. 

 

Tab. 6. Total content of phenolic compounds in dried spices. 

Dried spices 
Total phenolic compounds content 

[mg GAE/g d.w.] 
Reference 

Black pepper 6.40 mg [19] 

Cardamon 2.20 mg [19] 

Chili pepper 9.30 mg [10] 

Chili pepper 7.10 mg [19] 

Cinnamon 45.24 mg [10] 

Cinnamon 155.10 mg [19] 

Curry 8.28 mg [10] 

Garlic 2.00 mg [19] 

Ginger 9.20 mg [10] 

Ginger 14.50 mg [19] 

Nutmeg 0.63 mg [24] 

Nutmeg 18.23 mg [10] 

Nutmeg 6.30 mg [19] 

Star anise 14.94 mg [10] 

Star anise 7.40 mg [19] 

Turmeric 0.43 mg [24] 

Turmeric 0.02 mg [26] 

Turmeric 42.90 mg [19] 

White pepper 3.53 mg [10] 

 

 The most diverse results of the phenolic compounds content were reported for turmeric. 

Differences in content for individual literature references were over 95%. Equally high 

differences were noted for nutmeg (almost 93 and 97%). Other differences between the phenolic 

compounds content in the same type of dried spices (cinnamon, ginger, star anise) ranged from 

44 to 71%. 

 The most similar to each other were the content of phenolic compounds for chili pepper, 

they were 7.10 [19] and 9.30 [10] mg GAE/g d.w., respectively. 

Phenolic acids content 

 The major phenolic acid found in lyophilized spices such as cinnamon, nutmeg and 

turmeric was p-coumaric acid [Tab. 7]. Its highest amount was found in cinnamon (0.10 mg/g 

d.w.), other spices were characterized by 50% (nutmeg) and 40% (turmeric) lower its amount 
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compared to cinnamon. Ferulic acid was identified only in turmeric in an amount of 0.18 mg/g 

d.w. No caffeic and neochlorogenic acid were found in these lyophilized spices. 

 

Tab. 7. Content of individual phenolic acid in lyophilized spices to the Wojdyło et al. [26] 

research.  

Dried spices 

Phenolic acids [mg/g d.w.] 

caffeic  

acid 

ferulic  

acid 

neochlorogenic  

acid 

p-coumaric  

acid 

Cinnamon n.d. n.d. n.d. 0.10 

Nutmeg n.d. n.d. n.d. 0.05 

Turmeric n.d. 0.18 n.d. 0.06 

n.d. - not detected 

 

 Analyzes carried out by Lu et al. [10] showed that lyophilized chili pepper contained 

phenolic acids such as p-coumaric (0.05 mg/g d.w.) and ferulic (0.02 mg/g d.w.) [Tab. 8]. The 

share of ferulic acid was also found in lyophilized curry in an amount similar to the chili pepper 

and in lyophilized ginger, which was characterized by its lowest amount (2-fold compared to 

chilli pepper). Lyophilized cinnamon was a good source of chlorogenic acid, its amount was 

0.19 mg/g d.w. The authors also distinguished the content of other acids in cinnamon whose 

names have not been identified. Their sum was 839.30 mg CAE/g d.w. Protocatechuic acid was 

found in lyophilized nutmeg (0.06 mg/g d.w.) and lyophilized star anise (0.21 mg/g d.w.). In 

addition, star anise also contained p-coumaric acid, in amount of 0.02 mg/g d.w. No caffeic 

acid was found in these lyophilized herbs. 

 

Tab. 8. Content of individual phenolic acids in lyophilized spices according to the Lu et al. [10] 

research.  

Dried herbs 

 Phenolic acids [mg/g d.w.] 

caffeic  

acid 

protocatechuic  

acid 

p-coumaric  

acid 

chlorogenic  

acid 

ferulic 

acid 
other* 

Chili pepper n.d. n.d. 0.05 n.d. 0.02 n.d. 

Cinnamon n.d. n.d. n.d. 0.19 n.d. 839.30 

Curry n.d. n.d. n.d. n.d. 0.02 n.d. 

Ginger n.d. n.d. n.d. n.d. 0.01 n.d. 

Nutmeg n.d. 0.06 n.d. n.d. n.d. n.d. 

Star anise n.d. 0.21 0.02 n.d. n.d. n.d. 
*The total amounts of unkown phenolic acids were expressed as mg CAE (Chlorogenic Acid 

Equivalent)/g d.w., n.d. - not detected 
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 Research of Vallverdú-Queralt et al. [24] showed that dried nutmeg from the 

Netherlands contained caffeic, protocatechuic, rosmarinic, and p-hydroxybenzoic acids. Their 

amounts were 0.16, 0.001, 0.001, and 0.003 mg/g d.w., respectively. 

Flavonoids content 

 Lu et al. [10] reported that Chinese lyophilized herbs such as cinnamon and ginger did 

not contain any flavonoids. In lyophilized chili pepper only the presence of other flavonoids in 

the amount of 283 mg RE/g d.w. was found, the authors would not be able to recognize their 

individual names. Lyophilized nutmeg and lyophilized star anise contained rutin. Its 

concentration in star anise was 0.25 mg/g d.w., but in nutmeg the content was more than 8-fold 

lower. Both of these lyophilized herbs also contained significant amounts of 'unknown' 

flavonoids; 117.60 (nutmeg) and 463.30 (star anise) mg RE/g d.w. The analysis of flavonoids 

content in lyophilized curry showed significant amounts of catechin (0.11 mg/g d.w.) and 

'unknown' flavonoids (2462.60 mg RE/g d.w.). These lyophilized herbs also did not contain 

such flavonoids as apigenin, luteolin, quercetin and naringin [Tab. 9]. 

 

Tab. 9. Content of individual flavonoids in lyophilized herbs according to the Lu et al. [10] 

research.  

Dried herbs 
Flavonoids [mg/g d.w.] 

apigenin catechin galangal luteolin naringin quercetin rutin other* 

Chili pepper n.d. n.d. n.d. n.d. n.d. n.d. n.d. 283.50 

Cinnamon n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Curry n.d. 0.11 n.d. n.d. n.d. n.d. n.d. 2462.60 

Ginger n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Nutmeg n.d. n.d. n.d. n.d. n.d. n.d. 0.03 1170.60 

Star anise n.d. n.d. n.d. n.d. n.d. n.d. 0.25 463.30 
*The total amounts of unkown flavonoids were expressed as mg RE (Rutin Equivalent)/g d.w., n.d. - not 

detected  

 

Diversity in the chemical composition of dried herbs and spices depends on many factors, e.g. 

environmental growth factors (temperature, soil, light), harvest time, storage conditions [25].  

In addition, significant changes in the content of phenolic compounds cause drying process. 

The negative influence of the elevated temperature during convection drying was confirmed by 

Arslan et al. [1]. Similarly, Jałoszyński et al. [6] research shown that microwave-vacuum (at 

microwave power of 240, 360 and 480 W) and convection (at 50, 60 and 70°C) methods were 

caused by the degradation of phenolic compounds as the temperature of drying increased. 

However, Arslan et al. [1] reported that the use of natural (20-30°C) and microwave drying 

(700 W) caused an increase in the content of phenolic compounds. The authors explain this 
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phenomenon as the release of phenolic antioxidants from the matrix as a result of a structural 

violation (during drying), which consequently contributes to the increase in the level of phenols.  

Differences between levels in the content of phenolic compounds in dried herbs and spices may 

also result from genotypic differentiation, selection of tested plant parts, sampling and 

determination methods [24]. 

 

Summary 

 Based on the review of available literature, it can be concluded that dried herbs and 

spices are generally a good source of phenolic compounds, wherein the content of these 

bioactive compounds depends mainly on the type of herb. In particular, dried herbs such as bay 

leaf and oregano, as well as dried spices such as cinnamon and turmeric, contain significant 

amounts of phenolic compounds (42.90 - 155.10 mg GAE/g d.w.). However, small amounts 

(0.01 - 0.45 mg GAE/g d.w.) are found in lovage, rosemary, lemon balm, sage, basil (herbs), 

and turmeric (spices).  

The analysis of the share of individual phenolic acids has shown that the dried herbs contain 

significant amounts of such acids as caffeic (oregano, thyme, rosemary), neochlorogenic 

(lovage, oregano), and ferulic (thyme, lovage). In addition, the source of chlorogenic acid is 

dried fennel, whereas acids such as p-coumaric and protocatechuic are absent (or present in 

trace amounts) in dried herbs. Dried spices are a source of p-coumaric (cinnamon), 

protocatechuic (star anise), and chlorogenic (cinnamon) acids. They also contain small amounts 

of p-coumaric acid (chili pepper, star anise) and ferulic (turmeric, chili pepper, ginger). In dried 

spices, neochlorogenic and caffeic (except for nutmeg) acids are not found. 

The content of flavonoids in dried herbs and spices is varied. In dried herbs, flavonoids such as 

apigenin (rosemary, fennel), luteolin (rosemary) and quercetin (lovage) are found. However, 

dried spices contain small amounts of flavonoids, only catechin occurs in the curry, and the star 

anise is the source of rutin. 
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