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Abstract: Glycoalkaloids are secondary natural poisonous metabolites produced by plants of the Solanaceae
family. Glycoalkaloids from solanaceous plants vary depending on species. The two major glycoalkaloids found in
potatoes are Solanine and chaconine. The average potato contains 0.075 mg of solanine and chaconine. The doses of
200-400 mg for adult humans and 20-40 mg for children can cause toxic symptoms to human health. Commercial
potatoes have GA content of less than 0.2 mg. This research aimed at determining the total glycoalkaloid content
present in potatoes using image processing technique. It is one of the non-destructive method and images can be
stored and retrieved easily. Potatoes were collected from local markets in Coimbatore. The major components used
in this machine are Raspberry Pi, web camera, Lcd module, memory card. The Raspberry pi is powered up with 5V
power supply through USB cable. The Button interfaced with raspberry pi is triggered to capture the image from
camera to classify the level of glycoalkaloids and display the result in LCD module. Through this glycoalkaloid
detector the amount of glycoalkaloid present in the potatoes can be determined by both milligram and percentage
values. It is a cost-effective method and ensures food safety.
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l. Introduction

Glycoalkaloids (GAs) are nitrogen containing compounds generally found in some parts of plant species of
Solanaceae family mainly in tomato, potato, thorn apple, capsicum, and eggplant. Presence of glycoalkaloids in
plants is to prevent from microbial attack and also acts as second natural poisonous metabolites to human being.
GAs acquires during postharvest, transportation, storage, and exposure to sunlight during marketing. Glycoalkaloids
mainly in potatoes are alpha-solanine and alpha-chaconine have much toxicity than in tomato. Adverse effect of
glycoalkaloid poisoning results in a variety of neurological effects such as drowsiness, shaking and disturbed vision.
Other symptoms associated with glycoalkaloid poisoning from potatoes include nausea, vomiting, abdominal
cramps, and diarrhoea.

This glycoalkaloid detector is aimed to identify the total glycoalkaloid content in both mg/kg as well as in
percentage with the help of image processing technique. The USB camera in this device captures the image and start
out mapping all over the greener surface to detect the total glycoalkaloid content.

Figurel.2: sprouted potato

I1.Materials and methods

The Raspberry Pi Compute Module 3+ (CM3+) is a range of DDR2-SODIMM-mechanically-compatible System on
Modules (SoMs) containing processor, memory, eMMC Flash (on non-Lite variants) and supporting power
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circuitry. 12C 16x2 Arduino LCD Screen is using an 12C communication interface. It means it only needs 4 pins for

the LCD display, GND, SDA, SCL.
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Figurel.3:Block diagram

Camera is connected to the system. The monitor is connected to the Raspberry Pi through VGA to HDMI converter
The first camera is projected on the potato then by pressing the keyboard keys to capturing the image of the potato.
Then the captured image is processed using Neural Network to process the image to identify the disease. After
capturing the image, pre-processing like removing the noise will be done, then it is processed through layers to

identify the toxins.
Pre-processing:

Taking all these variations into consideration, we need to perform some pre-processing on any image data. RGB is
the most popular encoding format, and most “natural images”. Also, among the first step of data pre-processing is to
make the images of the same size. In deep learning, a convolutional neural network (CNN) is a type of deep neural
networks, which deals with the set of data to extract information about that data. Contours can be explained simply

as a curve joining all the continuous points.
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Figurel.4:Equipment-Glycoalkloid detector

I11. Results and discussion

The pre-processing images are trained and model file is generated. The testing process is enabled after pressing the

button and the camera captures the potato image and compares with model file to verify the placed object is Potato
or not.

To classify the level of glycoalkaloids the Convolution neural network and open cv contours techniques is
implemented.

PRESS THE BUTTOM
T0 CAPTURE

Figurel.5:Analysis of glycoalkloid in potato

The data is being collected in the form of potato images that portrays the scanned parameters of potatoes with
several conditions and the collected data are being trained with these conditions. A model file has been developed

Published by: Longman Publishers www.jst.org.in Page 318 |7



http://www.jst.org.in/

Journal of Science and Technology
ISSN: 2456-5660 Volume 7, Issue 02 (MAR-APR 2022)

www.jst.org.in

DOI: https://doi.org/10.46243/jst.2022.v7.i02.pp315-321

for acquiring the previous data. Contour method is applied to find the level of glycoalkaloids in percentage and
displayed the value in LCD.

Sample mg/kg Percentage
Normal 5.538 2.2152
Green 7.08325 2.83329

Sprouted 19.619 7.847899

Tablel.1: Glycoalkaloid content in potatoes

Bar chart representation of analysis of glycoalkaloids in potato

Analysis of glycoalkaloids in potato
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Normal potato on average contains 12-20 mg /kg of glycoalkaloids, the normal potato that chosen for analysis
weighs about 142g contains 5.538mg of glycoalkaloid content. 1669 of green skinned potato contains 7.0832 mg,
while a green potato contains average 250-280 mg/kg of glycoalkaloids and 320g of sprouted potato contains
19.6197mg, the average value of sprouted potato is 1500 —2200 mg/ kg. The toxic dose is approximated at 2-5 mg/
kg body weight while the lethal dose is estimated at 3-6 mg/kg of body weight. Sprouts contain higher levels than do
leaves or tubers. It is known that light and heat or mechanical injury stimulates glycoalkaloid synthesis. Exposure to

Published by: Longman Publishers

www.jst.org.in Page 319 |7



http://www.jst.org.in/

Journal of Science and Technology
ISSN: 2456-5660 Volume 7, Issue 02 (MAR-APR 2022)

www.jst.org.in DOI: https://doi.org/10.46243/jst.2022.v7.i02.pp315-321

light greatly increases the formation of chlorophyll and glycoalkaloids. The green colour of chlorophyll indicates
that there is an excess of glycoalkaloids in potato.

The entire potato plant contains glycoalkaloids, but the highest concentration is found in the leaves, flowers, green
skin, and sprouts. The lowest concentration is found in the white body of the potato. Toxicity is increased by
physical injury to the plant, low storage temperature, and storage in bright light. Cooking potato by baking, boiling,
frying, and microwaving does not eliminate glycoalkaloids. By removing the skin before cooking can reduce the
glycoalkaloid content in the raw potatoes. By analysing the glycoalkaloid content in this device using three different
potatoes (normal, green, and sprouted), sprouted potato contains the highest level than the other potatoes.

1VV. Conclusion:

The glycoalkaloids can be easily occur in potato during harvest, transport or storage and it causes damage to the
potato. Potato should be stored in 7°C, since higher temperature can also occur the growth of glycoalkaloid level.
Sunlight gives fastest glycoalkaloid content in potato tubers. Glycoalkaloid content can be reduced by peeling and
cutting and boiling in water. To detect the glycoalkaloid content present in potato image processing technique is
developed. Through glycoalkaloid detector it can be able to analyse the glycoalkaloid level present in potato. To
avoid the consumption of natural toxins in potato, glycoalkaloid detector can be easily detected and ensures food
safety.
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