
Purple Beautyberry is a shrub grown in the United States as an ornamental plant with 
uniquely bright, purple-violet fruit that is edible, but not currently utilized. This 
coloration is rare in nature and is interesting for natural food coloring applications, but 
no compositional studies were found. 
Anthocyanins were extracted from Purple Beautyberry fruit and purified by a C18 resin 
before uHPLC-PDA-ESI-MS/MS analyses. Alkaline hydrolysis was conducted with 10% 
KOH in the dark to check for acylation of the anthocyanins. Total phenolics (TP) were 
measured as gallic acid equivalents (GAE) by Folin-Ciocaliteau colorimetry and total 
monomeric anthocyanins (TMA) expressed as cyandin-3-glucoside equivalents (cy-3-
glu) by the pH differential method. Color (CIE L*c*h) of fruits (fresh and frozen/thawed) 
and extracts were measured with Minolta RC400 colorimeter and SpectraMax 190 
Microplate Reader. 
Chromatographic results showed two major and one minor peak at 520 nm, identified 
as anthocyanins. The mass to charge values [M]+ m/z of 625(pk 1) and 711(pk 3) of the 
two major peaks were putatively characterized as peonidin dihexoside and peonidin 
dihexoside acylated with malonic acid. Alkaline hydrolysis resulted in loss of acylated 
peaks 2 and 3, which is consistent with anthocyanins sharing a single aglycone 
(peonidin). The TMA (5.6 mg/100g) and TP (54.8 mg/100 g) were modest compared to 
plants in the same family (Lamiaceae) (TMA 0-15mg /100g1, TP 400-2500 mg/100 g2) 
and berries (TMA 100-700mg/100g3, TP 10-500 mg/100g4). The color of the fresh fruit 
was magenta (L*=60, C*=78, h=331), frozen/thawed fruit was deep violet (L*=32, 
C*=37, h=349), while the extract at pH 2.01 was bright pink (L*=63, C*=36, h=7, pH 2).
Anthocyanin pigments (peonidin derivatives) were identified in Purple Beautyberries. 
Despite a modest anthocyanin content and phenolic content, the fruit exhibits intense 
colorations, which merits additional attention. The prevalence of anthocyanins and 
polyphenols could provide an additional, low-cost source for food colorants. 

Color is an important sensory component of consumer perception and experiences 
with food. Artificial colorants have historically been used to produce vibrantly-colored 
food products that are appealing and attractive. However, some studies suggest that 
artificial food colors can cause hyperactivity in children5. This correlation has caused 
increased regulatory constraints for their use in many areas around the world. The 
demand for natural colors in foods has increased and become an expectation from 
many American consumers. However, it can be challenging to match the vibrancy and 
intensity of artificial colors with natural colors, which is why plant sources with 
vibrant colors are of particular value. 

Purple beautyberry is a unique plant in the mint family (Lamiaceae) that is 
prevalent and native across China, Japan, and Korea. It is grown in the United States 
as an ornamental plant for the showy, vibrant purple fruit that emerges in the fall. 
Compounds from the plant leaves and twigs have shown to be neuroprotective, 
hemostatic, antibacterial, and beneficial in burn treatment6,7. However, no 
comprehensive study has been conducted to explore the color contributing 
components of the fruit, despite the unique purple hue that is rare in nature.
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Abstract

The objective of this study was to analyze the color and pigments present in the fruit 
of Purple Beautyberry (Callicarpa dichotoma) and to quantify total phenolics that 
may be contributing to the bright purple coloration.

Materials and Methods

Results Discussion
• Anthocyanins are pink-red at acidic pH and blue-

green color at alkaline pH, suggesting anthocyanins
are present and contribute to color in Purple
Beautyberry fruit [Fig 1].

• Freezing affected the color expression compared to 
fresh fruit likely due to membrane disruption, and 
interaction of pigments with other compounds, 
resulting in darker and duller hues [Table 1].

• At pH 5-6, the C18 purified extract experienced color 
loss while the thawed berries at pH 5.8 displayed a 
deep purple that could be due to the color-
protective effects of the berry matrix and the 
presence of phenolics [Fig 1, Table 1,2].

• Purple beautyberry had a modest anthocyanin and 
phenolic content compared plants in the same 
family (TMA 0-15mg /100g1, TP 400-2500 mg/100 
g2) and to berries (TMA 100-700mg/100g3, TP 10-
500 mg/100g4) [Table 2].

• Alkaline hydrolysis cleaved the ester bonds of acyl 
groups, indicating that pk 1, 2, and 3 share the same 
aglycone [Fig 3]. 

• The aglycone was putatively characterized as 
peonidin with ion m/z [M]+ consistent with 
literature8,9 [Table 3].

References

Conclusions
The pigments identified in Purple Beautyberry fruit were 
anthocyanins, specifically peonidin derivatives. Despite 
having a modest anthocyanin content, the fruit exhibited 
an intense coloration, which merits additional attention. 
Anthocyanins have been associated with protection 
against chronic diseases and are effective antioxidants. 
The prevalence of anthocyanins and polyphenols in 
Purple Beautyberry could provide an additional, low-cost 
source for pigments and phenolics with functional 
health benefits for food applications. 

1. Farnad, N, Heidari, R, & Aslanipour, B. (2014). J Food Measure Charact, 8, 113-
121.

2. Capecka E, Mareczek A, Leja M. 2005. Food Chem, 93, 223–226. 
3. Wu, X. et al. (2006). J. Agri Food Chem, 54, 4069-4075. 
4. Balasundram N, Sundram K, Samman S. 2006. Food Chem, 99, 191–203. 
5. McCann D et al. (2007). Lancet, 370, 1560-1567.
6. Koo, KA, et al. (2005). Planta medica, 71, 778-780.
7. Chang, H.M. and Yao, S.C. (1987) Pharmacology and Applications of Materia 

Medica, 2, 1249-1252. 
8. Giusti, M et al (1999). J Agri Food Chem, 47, 4657-4664. 
9. Wu, X. & Prior, R. (2005). J Agri Food Chem, 53, 3101–3113. 

Acetone-Chloroform 
Extraction

Purple Beautyberry 
Fruit Crude Extract

Anthocyanin Purification 
by C18 Cartridge 

Evaporation of 
Solvents

Evaporation of 
Solvents

Adjusted to 100 mL with 
DI H2O w/ 0.01% HCl

Adjusted to 100 mL with 
DI H2O w/ 0.01% HCl

Spectral 
Measurements

UHPLC-PDA-MS
analysis

No. ID Precursor Ion m/z 
[M]+

Fragment m/z
[M]+

% Peak 
Area

1
Peonidin 

dihexoside 625 301 25.7

2
Acylated Peonidin 

dihexoside
derivative

849 301 5.2

3
Peonidin 

dihexoside + 
malonic acid

711 301 69.1

Frozen Fruit, thawed C18 Purified Extract

Total 
Monomeric 

anthocyanins
(Cy-3-glu)

5.6 土 1.1 mg/100g 11.2 土 2.2 mg/L 

Total phenolics 
(GAE)

54.8 土 3.2 mg/100 g 109.6 土 6.3 mg/L 

pH 5.78 土 0.03 2.01 土 0.21

Brix° 15°

Table 3. Peonidin di-hexose acylated with malonic acid was 
putatively characterized as the most abundant anthocyanin (69.1%) 
in Purple Beautyberry fruit extract 

Table 1. CIE L*c*h* color characteristics for Purple Beautyberry

Figure 1. Color of Purple Beautyberry purified extract across 
pH was consistent with typical anthocyanin behavior

Sample CIE L*c*h(°) Color 
swatch

Fresh fruit L*=60, C*=78, h(°)=331

Frozen fruit, thawed L*=32, C*=37, h(°)=349

C18 Purified Extract L*=63, C*=36, h(°)= 7
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Figure 3. Alkaline Hydrolysis of Purple Beautyberry caused loss of  
peaks 2 and 3
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Table 2. Chemical Composition and Characteristics of Purple 
Beautyberry
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Figure 2. Purple Beautyberry fruits had two major and one 
minor anthocyanin peak 
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