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Abstract

Background and Objectives

Mineral nutrition and post-harvest handling are the major factors affecting secondary metabolites
content and composition of plants. Berberis integerrima is one of the most important medicinal
plants listed in all pharmacopeias. The bark, fruits and roots of this plant are commonly being
used by traditional and modern medicine disciplines. They are well documented for their anti-
diabetic, anti-cancer, and antimicrobial activities with berberine as the main active constituent.
Also, the shrub has ornamental uses in the landscape and the fruit is used as a food additive. In
addition, anthocyanin of the fruit is useful as a natural coloring agent in food industries. There are
few studies on the agronomic demands and post-harvest handling of this plant. The experiment
was conducted to assay the effects of nano-zinc foliar application and postharvest plant drying
temperature on some phytochemical traits of this highly valuable plant.

Materials and Methods

The treatments were applied to assay the phytochemicals content variations in roots, fruits and
aerial parts of the plant (2 years old) by two separate experiments as factorial based on RBCD. In
the first experiment, the effects of nano-zinc foliar spray on the yield, anthocyanin content, Zinc
content and TSS at the different mentioned organs were studied. In the second experiment, the
effects of diverse post drying temperatures (25, 50 and 75°C) on total phenolics content,
flanonoids content, hydrolysable tannin and berberin content in Berberis integerrima were
assayed.

Results

Zn content, TSS content and anthocyanins were affected by the independent effects of foliar
spray and plant part. Plant dry weight was impacted by the organ type. Phenolics, flavonoids and
alkaloids contents were affected by the interactional effects of the foliar spray , the organ type,
and the drying temperature. The highest figure for the contents of alkaloids (30 mg g*DW,) and
flavonoids (26.9 mg gDW,) were from the root x foliar spray by 6 mgL™ Nano-Zinc at 25°C
drying regime. The maximum amount of total phenolics was attained by the aerial parts x foliar
spray by 6 mgL™ Nano-Zinc at 25°C and fruits x 3 and 6 mgL™ foliar spray at 25°C. For
hydrolysable tannins (1.9%), the root and the aerial parts x 25°C showed the largest figure.
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Discussion

The overall results revealed the positive effects of nano-zinc foliar application on the studied
gross secondary metabolites content in Berberis integerrima. The post-harvest drying temperature
influenced the metabolites content as well, and the optimized temperature in the experiments was
25°C.
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Table 2. ANOVA for the effects of nano-Zn foliar application on TSS, plant dry weight, Zn content
and anthocyanin content in Berberis integerrima
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Table 3. Mean comparison for the effect of plant organs types on TSS, anthocyanin content, Zn
concentration and plant dry weight in Berberis integerrima affected by nano-Zn foliar application
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Table 4. Mean comparison for the effect of nano Zn foliar application on TSS, Zn and Anthocyanin
content in of Berberis integerrima.
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Table 5. ANOVA for the effects of of nano-Zn foliar application on plant parts on total phenol, flavonoid,
hydrolysable tannin and alkaloids content in Berberis integerrima
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Table 6. Mean comparison for the interaction effect of temperature and treatment on some physiological
traits of Berberis integerrima
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47" 18 85° 25 Fruit + 3 Y tope
5o 19 91° 25 Fruit + 6 Pt o s
16.9°* 15°edf 55¢ 50 Root + 0 S 4y
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1200t 10.6"" 58.5° 50 Aecrial part + 6 7+ olS sl i
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Similar letters in the columns are non-significant based on LSD test.
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Figure 1. Mean comparison for the effect of temperature on hydrolysable tannins content in Berberis
integerrima
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Table 7. Mean comparison for the effect of nano-Zn foliar application and plant part on hydrolysable
tannin content in Berberis integerrima
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Similar letters in the columns are non-significant based on LSD test.



W ol ¥ ol FY dla (5558 ke alos) ol Sl 5 *o%

Al 0T Hlstlr oy 555 53 Oyl e SR L
S odbplail gl ags Sl ol s (S 5be
035U (i e &S5 oLE e el
gP e )53 Jeims el 5 L5 g (6,4 )
Ml 535 2l 5150 2, Ses l5) 3 5
i) mals ool s a5 sy d e slg e
5 gl Al Sl 53 6 i 3 2)LS Dl
5355 plail o8 533 g go 4 5 LS 5 05V pe 5
oS o (a3 o 53 (8 ey Dl i

3 el rbﬁﬂ Lol )yl

S 5 om®

)50 50 3l n Sl eopr e s oS

AT o Ds 4 S ) e 3L ol
g e yuiy bl b aoee gla, 556
Jeolse 3 Sl et 50,8 a5l 8 il
LaoT i b (5l 531 5 SLS 5 ol Ol NS 5T
Sy lales il oo Hls) 55 5 gl s Senl
SLS 5 ol U bds j 03,5 eSist )3 ol
Ol 2aLS 50350 i3 U 5 s T (A
L5yl s Yol 03 SeSles glos 581 L LS 5

References

Abdoli, M., Esfandiari, E., Mousavi, B. and Sadeghzadeh, B. (2014). Effects of foliar application of zinc
sulfate at different phenological stages on yield formation and grain zinc content of bread wheat (cv.
Kohdasht). Azarian Journal of Agriculture, 1(1), 11-16.

Ardestani, S., Sahari, M. A., Barzegar, M. and Abbasi, S. (2013). Some Physicochemical Properties of
Iranian Native Barberry Fruits (abi and poloei): Berberis integerrima and Berberis vulgaris. Journal of
Food and Pharmaceutical Science, 1, 60-67.

Ashraf, H., Heidari, R., Nejati, V. and llkhanipoor, M. (2012). Aqueous extract of Berberis integerrima
root improves renal dysfunction in streptozotocin induced diabetic rats. Avicenna Journal of
Phytomedicine, 3(1), 82-90.

Azizi, Kh, Norouzian, A. Heydar, S. and yaghubi, M. (2010). The study of effect of zinc and boron
foliar application on yield, yield components, seed oil and protein content and growth indices of
rapeseed (Brassica napus L.) in Khorramabad climatic conditions. Journal of Agronomy Science,
4(5), 1-16. [In Farsi]

Besbes, S., Blecker, C., Deroanne, C., Bahloul, N., Lognay, G., Drira, N.E. (2004). Date seed oil:
Phenolic, tocopherol andsterol profiles. Journal of Food Lipids, 11(4), 251-255.

Davarpanah, S., Tehranifar, A., Davarynejada, Gh., Abadia, G. and Khorasani, R. (2016). Effects of foliar
applications of zinc and boron nano-fertilizers on pomegranate (Punica granatum cv. Ardestani) fruit
yield and quality. Scientia Horticulture, 210, 1-8.

Di-alami, H., Rah-Khodaei, A. and Mohabi A. H. (2012). Effect of nitrogen, boron and zinc sprays on fruit
set, yield and quality of date fruit (cv Sayer). Plant Productions, 35(1), 11-22. [In Farsi]

DInoaz Hashimloyan, B., Ataiazimin, A. and Mozhdehi, M. (2015). Identification and measurement of
some secondary metabolites of leaves, stems and roots of Dendrostellera lessertii and their allelopathy
effects on barley and mungbean plants. Plant Ecophysiology, 27, 162-177. [In Farsi]

Fatehi, M., Saleh, T. M., Fatehi Hassanabad, Z., Farrokhfal, K., Jafarzadeh, M. and Davoudi, S. A. (2005).
Pharmacological study on Berberis vulgaris fruit extract. Journal of Ethnopharm, 102(1), 46-52.

Garro Galvez, J. M., Riedl, B. and Conner, A. H. (1997). Analytical studies on Tara tannins. Holzforschung,
51(3), 235-243.


http://plantproduction.scu.ac.ir/article_12152_en.html
http://plantproduction.scu.ac.ir/article_12152_en.html

Y W ol ¥ ol FY dla (5558 ke alos) ol Sl 5

Ghasemi, M. M., Sepehri, A., Ahmadvand Q. and Abo Talabian, M. A. (2012). Effect of foliar application
of zinc and manganese on the yield and yield components of maize (zea may 1.) cultivars under water
deficit stress. Plant Productions, 35(3), 41-54. [In Farsi]

Green, J. M. and Beestman, G. B. (2007). Recently patented and commercialized formulation and adjuvant
technology. Crop Protection, 26(3), 320-327.

Hemantaranjan, A. (1996). Physiology and biochemical significance of zinc in plants. In A. Hemanteranjan
(Ed.), Advancement in micronutrient research, Joudhpur, Rajasthan, India: Scientific Publishers.

Karimi, F., Amini Eshkevari, T., and Zeinali, A. (2009). Differences of total alkaloid, atropine and
scopolamine contents in leaves of Atropa belladonna L. from Vaz area - north of Iran in relation to
some environmental and phenological factors. Iranian Journal of Plant Biology, 1(1), 77-89. [In Farsi]

Kim, K. H., Tsao, R., Yang, R. and Cui, S. W. (2006). Phenolic acid profiles and antioxidant activities of
wheat bran extracts and the effect of hydrolysis conditions. Food Chemistry, 95(3), 466-473.

Mirshekari, A. and Madani, B. (2017). Effects of calcium chloride sprays to the leaves and fruits on
postharvest physiological characteristics of papaya (Carica papaya L. cv. Eksotika Il) Fruits. Plant
Productions, 40(3), 89-100. [In Farsi]

Nahed, G., EI-Aziz, A. and Balbaa, L. K. (2007). Influence of tyrosine and zinc on growth, flowering and
chemical constituents of Salvia farinacea plants. Journal of Applied Sciences Research, 3(11), 1479-
1489.

Pandey, N., Pathak, G. C. and Sharma, C. P. (2006). Zinc is critically required for pollen function and
fertilization in lentil. Journal of Trace Elements in Medicine and Biology, 20(2), 89-96.

Rakic, S., Petrovic, S., Kukic, J., Jadranin M., Tesevic, V. and Povrenovic, D. (2007). Influence of thermal
treatment on phenolic compounds and antioxidant properties of oak acorns from Serbia. Food Chem,
104, 830-4.

Sayyah, M., Boostani, H., Pakseresht, S. and Malayeri, A. (2010). Comparison of Silybum marianum L.
Gaerth. with fluoxetine in the treatment of obsessive compulsive disorder. Progress in Neuro-
Psychopharmacology and Biological Psychiatry, 34(2), 362-365.

SedaghatKish, Z., Moalemi, N., Rahemi, M., Khaleghi, E. and Mortazavi, M. (2012). Effects of foliar
application of urea and zinc sulfate on some physical and bio-chemical characteristics of pomegranate
fruit. Punica granatum L. cv. Rabab-e-Neyriz. Plant Productions, 34(2), 67-80. [In Farsi]

Shahdadi F., Mirzaei H., Maghsoudlou Y., Ghorbani M. and Daraei Garmakhany A. (2012). Effect of
drying process on the phenolic-compounds content and antioxidant activity of two varieties of date-
palm fruit Kaluteh and Mazafati. Iranian Joumnal of Nutrition Sciences and Food Technology, 6(3),
67-74. [In Farsi]

Song, C., Liu, M.Y., Meng, J. F., Chi, M., Xi, Z. M. and Zhang, Z.W. (2015). Promoting effect of foliage
sprayed zinc sulfate on accumulation of sugar and phenolics in berries of Vitis vinifera cv. Merlot
growing on zinc deficient soil. Molecules, 20(2), 2536-2554.

Vega-Galvez, A., Scala, K. D., KLemus-Mondaca, R., Miranda, M., Lopez, J. and Perez-Won, M.
(2009). Effect of airdrying temperature on physico-chemical properties, antioxidant capacity, color
and total phenolic content of red pepper (Capsicum annuum, L. var. Hungarian). Food Chemistry,
117(4), 647-53.

Vojodi Mehrabani, L., Hassanpouraghdam, M. B., Ebrahimzadeh, A. and Valizadeh Kamran, R. (2016b).
Effects of ZnSO4 foliar application on vegetative growth and phenolic and essential oil content of
geranium (Pelargonium odoratissimum L.). Journal of Ornamental Plants, 6(3), 193-199.


http://plantproduction.scu.ac.ir/article_12173_en.html
http://plantproduction.scu.ac.ir/article_12173_en.html
http://plantproduction.scu.ac.ir/article_12173_en.html

bt b Sl Sy i L OS5 Slee 63 ¥OA

Vojodi Mehrabani, L., Valizadeh Kamran, R. and Azizpour, K. (2016a). The effects of organic manures,
soil cover and drying temperature on some growth and phytochemical characteristics of Calendula
officinalis. Journal of sustainable Agriculture and Production Science, 26(4), 103-112. [In Farsi]

Wanger, G. J. (2014). Contact and vacuole extra vacuole distribution of nutral suger free amino acids and
anthocyanin in protoplast. Plant Physiology, 64(1), 88-93.

Yusupov, M. M. (1990). Alkaloids of Berberis vulgaris. Chemistry of Natural Compounds, 26(1), 105-106.



