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Primula vulgaris is a slightly poisonous 
plant to some animals (NSCU) that  is 
very colorful and small, so it is 
still  commonly planted for its aesthetics 
(Li  et al, 2020)

Introduction
Goal: In this investigation, we plan to determine the total protein content 
in photosynthetic tissues of six plant species, and in one species, we 
compared protein content of photosynthetic vs non-photosynthetic 
tissues.

Hypothesis:
1)Photosynthetic tissues of six different species will have the same 

relative protein content due to functional similarities
2)Non-photosynthetic tissues will have different levels of protein 

content due to different functional properties

Pinus thunbergii is consumed for its 
number of health benefits such as anti-
inflammation, hair-growth stimulation 
(Her et al, 2022) and fighting disorders 
like diabetes (Yoon et al, 2021).

Pinus strobus, the pine tree 
commonly used as Christmas 
trees, is native to North  America 
and can grow up to 80 feet high 
(Gilman et al, 2015).

Taxus cuspidata, is shrubby and more 
commonly is  known as Japanese 
yew (Zhao et al, 2022) with needles 
that have taxol used to  fight cancer 
(Kuang et al, 2019)

Rhododendron ponticum originates 
from Iberia  (Manzoor et al, 2020). 
It is considered an invasive species 
with its crippling ef fects on the 
natural fauna affecting European 
countries (Tyler et al, 2006).

Hydrangea macrophylla is a common shrub found 
in Asia or North  America (Dilshara et al, 2013) that 
can come in a variety of colors (Negishi et al, 
2012). It has many medicinal properties as well, 
like in China where the leaves of this plant are 
consumed as a tea for the phyllodulcin it naturally 
produces, an alternative sweetener substitute for 
people suffering from diabetes (Jung 2016).

Materials & Methodology

Plant Species

All samples, with the exception of P. Vulgaris which was purchased separately, were 
collected from the Kingsborough campus with permission from Buildings and Grounds. 
Needles were collected from P. thunbergii, P. strobus, T. cuspidata. Leaves were 
collected from R. ponticum and H. macrophylla. P. vulgaris,in addition to leaves, had a 
collection of the sepal, petal, pistil and stamen.
Every extraction was made up of 50 μg of plant tissue crushed in 200μL of Phosphate 
Buffered Saline (PBS) until a homogeneous mixture was obtained. Between one to five 
microliters of tissue was used in triplicates for the quantification of total protein content.
The Bradford Assay, is a colorimetric and spectrophotometric tool used to 
determine protein concentrations. While it has limitations, it is widely used to quantify 
protein content in a variety of settings due to its ease of use as well as its  efficiency and 
accuracy in producing results quickly (Jones et al, 1989). It measures of 595 nanometers 
(λ = 595 nm). In this investigation, the Bradford Assay was used to quantify proteins from 
photosynthetic and non-photosynthetic tissues. A standard Bradford assay (BIO-RAD) 
with the xMark Microplate Absorbance Spectrophotometer (also BIO-RAD) generated 
results. Results were analyzed using
Microsoft Excel and SPSS (IBM)

Results
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Figure One: Our results indicate that there is quite a bit of variability in the protein content of photosynthetic tissues when 
comparing the six species, ranging from 0.31 to 2.40 μg/μL of protein. P. vulgaris appears to have the lowest protein content, 
while R. ponticum appears to have the highest.

Figure Two: For non-photosynthetic tissues we used petal, pistil and stamen from P. vulgaris in addition to the photosynthetic 
tissues of leaves and sepals. The highest protein content was observed for stamens, with the lowest belonging to the petals. 
The range of protein content for P. vulgaris tissues was from 0.16 to 0.79 μg/μL.

Conclusion

1)Photosynthetic tissues of six different species will have the same 
relative protein content due to functional similarities (unsupported)
oVarying levels show that just because all the selected tissue that was 

analyzed were photosynthetic, they did not all display a similar 
protein concentration

2)Non-photosynthetic tissues will have different levels of protein content 
due to different functional properties (supported)

oAlthough all the samples were from the same P. Vulgaris 
plant,  the amount of protein shown with each tissue were not 
similar to one another

Discussion
Error Analysis: The needles were fibrous and hard to work with, they were 
as easily able to be crushed the same as the leaf samples

Future Work: A greater sample size will be used for other experiments to 
yield more accurate results for each sample or tissue being investigated.

A statistical analysis was completed.
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