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Abstract

Blueberry is considered a health-promoting food with a high content of
anthocyanins. The extraction of anthocyanins from callus has been used to solve
some problems of anthocyanins production, being more effective for commercial
application and high production of anthocyanins. One of the most important aims
of our study is to enhance anthocyanin synthesis in callus cultures. The results
showed that callus induction from the highbush blueberry V. corymbosum L. cv.
Sunt Blue Giant depends on the type of explant and culture medium. Maximum
callus induction was established on Woody Plant medium (WPM) containing 2.0
mg/L a—naphthalene acetic acid (NAA) with 1.0 mg/L 6-benzylaminopurine/benzyl
adenine (BAP) from all used explants and the maximum fresh weight (for leaf,
1.03; root, 1.0; and stem, 0.8 g/jar) was recorded. After four subcultures on the
same medium composition, we studied the effect of different light types on the
accumulation of anthocyanins in callus culture.
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The effect of three types of light (white, red and blue) on the
accumulation of anthocyanins in callus culture obtained from leaf and
root of V. corymbosum L. cv. Sunt Blue Giant in comparison with callus
cultures growing in the dark, has been studied. (Fig. 6). Total anthocyanin
content showed significant differences in callus cultures, where the
highest level of anthocyanin was observed in callus obtained from root
origin growing in red light ( the anthocyanins content was 11.35 mg/g dry
weight), which represented about 5.7 fold comparing with anthocyanins
content in callus obtained from root origin grown in dark (control).
Moreover, blue and white light also increased the content of anthocyanins
(4.23 and 1.55 fold respectively) comparing with anthocyanins content in
callus obtained from root origin grown in dark, but to a lesser extent than
that obtained with red light (5.7 fold). Red light also affected the content
of anthocyanins in callus obtained from leaf origin, which increased by
4.9 folds in comparison to control. Blue and white light also increased the
content of anthocyanins (1.38 and 1.56 fold respectively) comparing with
anthocyanin content in callus obtained from root grown in dark), also, a
lesser extent than that obtained with red light (4.9 fold).

The initial stage of callus formation from different types of explants after 12
weeks in the dark: A — source material, B — leaf explant, C — stem explant, D —
root explant after 12 weeks of culture/exposure in the dark

2. Light treatments

In order to study the effect of different light wavelengths on the
accumulation of anthocyanins in callus culture of V. corymbosum L.
cv. Sunt Blue Giant, callus were grown in dark for 20 days on WPM
medium supplemented with 2.0 mg/L NAA + 1.0 mg/L BAP, then
placed in the light for 12 days (white light, 150 umol m2/s (light
source — fluorescent lamp luminescent down shifting (LDS)-40);
blue light 120 umol m2/s (source — light emitting diode (LED)-10-
Blue 10 W, wavelength 420-460 nm); red light 180 pmol m2/s
(source — (LED) LL-271 red 10 W, wavelength 620-640 nm);
photoperiod:16-hours). Anthocyanins contents were recorded in all
samples (light and dark grown callus).
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https://us.modiushealth.com/blogs/news/the-benefits-of-blueberries-and-their-
nutrition-facts

Goal of the work

Improving anthocyanin production by the influence of different light wavelengths
on the accumulation of anthocyanins in callus culture of V. corymbosum L. cv.
Sunt Blue Giant as an attractive alternative method to the use of whole plants for
the production of anthocyanins.
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Values followed by the same lower-case letter do not different significant at p< 0.05

Effect of light quality on accumulation of anthocyanin in callus culture of V.
corymbosum L. cv. Sunt Blue Giant on WPM medium + 2 mg/L NAA + 1
mg/L BAP after 12 days of exposure

CONCLUSION

Based on the above data, it can be concluded that,
WPM  supplemented with 1.0 mg/L BAP In
combination with 2.0 mg/L NAA was the best for callus
Induction and multiplication up to the fourth subculture
In V. corymbosum L. cv. Sunt Blue Giant. Callus must
be transferred to fresh medium every 20-25 days. Root
explant was the best for in vitro production and
accumulation of total anthocyanins, the callus formed
from leaf origin was characterized by special
qualitative composition of anthocyanins largely than in
callus obtained from root origin. The application of
light, especially red light, has been proven to be a
promising approach for enhancing the production of
anthocyanins in the callus culture of V. corymbosum L.
cv. Sunt Blue Giant. Further studies could be performed
on a large-scale for the production of anthocyanin by
cell suspension culture of blueberry V. corymbosum.
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Establishment of callus cultures

The results showed that callus induction from the highbush blueberry V.
corymbosum L. cv. Sunt Blue Giant depends on the type of explant (leaf,
— root, and stem segments) and culture medium. Maximum callus
induction was established on Woody Plant nutrient medium (WPM)
containing 2.0 mg/L a—naphthalene acetic acid (NAA) in combination
with 1.0 mg/L 6-benzylaminopurine/benzyl adenine (BAP) from all used
explants and the maximum fresh weight (for leaf, 1.03; root, 1.0; and
stem, 0.8 g/jar) was recorded

INTRODUCTION i oA i

Anthocyanins are major pigments found in many plants, combined with
carotenoids or chlorophylls, being responsible for the red, purple, and blue
coloration of some fruits, leaves, and seeds [1]. Blueberry is considered as one
of the richest sources of anthocyanins among common fruits [2], which are
responsible for a variety of health promoting values [3], these properties of
blueberry and its unique set of anthocyanins content, make it especially
attractive for food and pharmaceutical preparations. In this regard, the
demand for blueberry and its sales have increased significantly over the last
30 years [4]. Pigments extraction from the fresh plant tissues still has some
problems such as low metabolite vyield, seasonal availability, fast
deterioration, inconsistent product quality, pigment degradation due to the
extraction and storage process [5,6]
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Accumulation of anthocyanins in
callus V. corymbosum L. cv. Sunt

from-grasse/ Blue Giant

Callus formation on WPM containing 2.0 mg/L a—naphthalene acetic acid (NAA) in
combination with 1.0 mg/L 6-benzylaminopurine/benzyl adenine (BAP) after fourth
subculture. (best treatment)
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Callus culture offers a
strategy to minimize all
these problems for the
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1. Plant material

Changes in the color of callus V. corymbosum L. cv. Sunt Blue Giant grown in the red light
after transfer to the atmosphere saturated with the vapor of hydrochloric acid for 15-20
minutes: A — callus of root origin before treatment, B — callus of root origin after treatment,
C — methanol extract of callus of root origin, D — callus of leaf origin before treatment, E —
callus of leaf origin after treatment, F — methanol extract of callus of leaf origin

Different explants were used for induction of callus cultures (leaves, stems
and roots) isolated from plantlets germinated under sterile conditions
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