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Introduction 

a) Willow  branches. 

b) Willow bark. 

c) Dried milled willow bark. 

d) Willow bark extract. 

A) B) 

C) D) 

  Identified compounds: 
    Salicylates: 

 - Salicortin 

 - Tremulacin 

 - Salicin 

 - Catechol  

 - Saligenin 

    Flavonoids: 

 - Eriodictyol-7-O-glucoside 

 - Naringenin-7-O-glucoside 

 - Luteolin-7-O-glucoside 

 - (+)-Catechin  

 - ()-Epicatechin 
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Compound Drying Storage 

Salicortin 30 % 21 % 

Tremulacin 32 % 19 % 

Eriodictyol-7- 
O-glucoside 

56 %  31 % 

Naringenin-7- 
O-glucoside 

40 % 31 % 

Luteolin-7- 
O-glucoside 

56 % 54 % 

(+)-Catechin  36 % - 

Table 1: Maximum decomposi-

tion of phenolic glycosides in 

bark after drying or storage.  

The decomposition is shown as 

% compared to the concentra-

tion in unprocessed fresh willow 

bark. 

Storage of willow bark 

Storage of unprocessed bark at -24, 5 and 20 oC for nine months was 

investigated. The largest decomposition of the constituents took place 

within the first month as seen in Figure 2. Storage at -24 oC was 

shown to give the least decomposition of phenolic glycosides. Decom-

position during nine months of storage was less than after drying as 

shown in Table 1. 
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Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used against mild pain and inflammatory conditions. However, the NSAIDs have several adverse effects, such as bleeding or 

perforation in the gastrointestinal tract. These adverse effects have been estimated to account for at least 7,600 deaths in the United States alone [1]. Therefore it is important to find effective 

alternatives to NSAIDs. 

Traditional medicine based on willow bark could be a possible alternative to NSAIDs drugs as willow bark has demonstrated pain-relieving and anti-inflammatory activity [1, 2]. This effect has 

mainly been associated with its high concentrations of salicin and salicin derivatives that are prodrugs for salicylic acid, which is also the active compound in one of the most widely used NSAIDs, 

Aspirin [1]. However, the anti-inflammatory effect of willow bark cannot be ascribed solely to its content of salicin equivalents, and hence their conversion to salicylic acid [2]. This clearly indicates 

that additional anti-inflammatory activity of the bark is either caused by synergistic effects or may be due to salicin derivatives or other constituents, such as flavonoids [3]. As willow bark is often 

stored before processing it is important to know the effect of different storage and drying methods on the stability of salicin and other components in the bark. 

In the present study the influence of storage and drying of willow bark was investigated by comparing the concentrations of known compounds in unprocessed fresh bark with the concentrations in 

the stored and dried bark samples. 

Drying of willow bark 

In this study fresh willow bark was dried by five different methods: air-

drying at 20 oC (room with temperature control), air-drying at 40 and 

80 oC (oven dried), freeze-drying at -25 oC (freeze-dried) and vacuum-

drying at 20 oC (freeze-dried without cooling). Bark samples were ex-

tracted with methanol and analysed by HPLC-DAD using authentic 

standards [4]. 

Previous studies [3] compared the effects of several drying methods 

on willow leaves. These studies show that several of the phenolic gly-

cosides are highly labile when air-dried at elevated temperatures (60 

and 90 oC). Tremulacin and salicortin were reduced by more than 55% 

compared to fresh leaves. There were reductions greater than 50% in 

the concentrations of naringenin- and eriodictyol-7-O-glycosides and 

(+)-catechin decomposed completely. Vacuum-drying at room tempe-

rature and room-drying with desiccation gave results that were com-

parable with those obtained by fresh leaf analysis [3]. 

The results are shown in Figure 1. Both the salicylates and the flavo-

noids are more thermostable in willow bark than in willow leaves. The 

most thermolabile component was luteolin-7-O-glucoside, where the 

reduction was less than 40%. Air-drying at 20 oC, vacuum- and freeze-

drying gave comparable results where the decomposition was be-

tween 14 and 38%. 

Figure 1: The effect of drying on the content of salicylates and flavonoids 

in willow bark (Salix purpurea).  

The results are shown as means with +/- 95% confidence intervals based 

on three different samples. 

 
Storage of dried milled bark and willow bark extract in ethanol at -24, 

5 and 20 oC was investigated for nine and three months respectively. 

The data from the willow bark extracts are shown in Figure 3. The 

chemical composition in both cases did not change significantly during 

the storage period [4]. 

Figure 2: The effect of storage on the content of salicylates and flavonoids  

in unprocessed willow bark (Salix purpurea).  

Salicylates: tremulacin and salicortin. Flavonoids: (+)-catechin, eriodictyol

-, naringenin- and luteolin-7-O-glucoside. 

Figure 3: The effect of storage on the content of salicylates and flavo-

noids in ethanolic willow bark extract (Salix purpurea).  

Salicylates: tremulacin and salicortin. Flavonoids: (+)-catechin, eriodicty-

ol- and naringenin-7-O-glucoside. 


