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Fig. 1. Rosehips of dog rose plant (A), tea sample (B), carotenoid rich

parenchyma cells built hypanthium rosehip region (C), Raman spectra of

carotenoids in rose hip fresh fruit as well as in local Serbian herbal tea

products (Alloro, Fructus, Yumis and Bravo) in the range from 900 to

1800 cm-1 (D) and standards od beta-carotene (E).

Raman signature of rosehip fresh fruit and 

herbal tea

PCA of the Raman spectra recorded from 

rosehips and its tea products 

Fig. 2. Score plot of the PC1 versus PC2 (A), Loading 

plots of PC1 (B), and PC2 (C)
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The main carotenoid bands appeared at 1517 and

1152 cm−1 (Fig. 1) assigned as C=C, C–C,

respectively (Schulz et al., 2006; da Silva et al.,

2008). Additionally, in-plane rocking mode of CH3

groups attached to the polyene chain and coupled

with C-C bands can be observed as a band of

medium intensity at 1007 cm−1.

Although rosehips are generally known to contain high levels of health-promoting compounds such as carotenoids, differences between tea products

containing rosehips may exist due to numerous abiotic factors in growing and storage conditions as well. In addition, during the ripening and

biosynthesis of carotenoids, many biochemical transformations of these compounds occur, and therefore, depending on when the fruit is harvested, the

amount and composition of carotenoids in the fruit depends (Andersson et al., 2011; Shameh et al., 2019). Besides that, since carotenoids are very

unstable compounds, drying and temperature processes can contribute to its degradation.

The aim of this paper is to discriminate different rosehip tea products by application of Raman spectroscopy and chemometrics.

The results of the present study highlight the potential of Raman spectroscopy as a fast and sophisticated method for getting more

detailed information concerning the distribution of plant metabolites in rosehips and its products. According to PC1, results gave as

clear separation between rosehip fresh fruit and four different tea samples. The differences are established on lycopene which is in

some rosehips marked as the most abundant carotenoid. Results based on PC2 gave as good separation between Bravo and Yumis

roseship teas based mainly on carotenoids and cell wall compounds (pectin, cellulose and hemicelulose) and in the lower extend in

phenolic compounds. Additional research should be focused as determining the right time to harvest rosehips fruits using Raman

spectroscopy as well as the impact of different drying processes on qualitative carotenoids compostion in the rosehips tea.
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As a result of PCA anaysis, score and loading plots were obtained. First two principal

components (PC1 and PC2) described 88.48% of the total data variance. Accordingly, score

plot (with first two principal components) displays a good separation between samples (Fig.

2A). Examination of loading plot indicated that the highest negative loadings were at 1001,

1152 and 1511 cm-1 probably associated to lycopene (Schultz et al., 2006) (Fig 2B). The main

reason for samples separation upon PC1 was most likely connected with drying treatment of

tea contributing to lycopene degradation. Anguelova and Werthesen (2000) showed that

degradation of lycopene is in relationship with storage time and temperature.

Discrimintion of tea samples upon PC2 showed that Bravo herbal tea differed from Yumis and

Fructus tea sample, according to large negative loading at position 1522 cm-1, attributed to

carotenes, involving vibration of C=C from polyenic chain (Schulz and Baranska, 2007), in

addition to the negative medium intensity at 1160 cm-1 assigned to C-O, C-CH vibration of

pectin molecules (Szymańska-Chargot et al., 2016) (Fig 2C). Although rosehips are generally

known to contain high levels of health-promoting compounds such as carotenoids, differences

between rosehip tea products may be a consequence of different plant origin, as well as

differences in postharvest procedures. It is known that carotenoids are very unstable

compounds, drying and temperature processes can contribute to its degradation (Shameh et

al., 2019).
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