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ABSTRACT: According to different reports, garlic husk contains different micronutrients in large quantity but it is very
difficult to extract these micronutrients without losing its chemical nature in liquid states. India soil analysis reports, different
states having deficient’s in different micronutrients, it affects the crop yield. A micronutrients Mn, Fe, Ni, Cu, Zn, Co, Na, Mg, Si,
Ca, and Cu was extracted chemically economical way and micronutrients were analyzed using atomic absorption
spectrophotometer. Garlic husk has large potential to fulfill the micronutrient requirement of the field economically. Garlic
husks can be used as an easily accessible source of natural bioactive compounds. It shows antioxidant activity, inhibited the
growth of different pathogenic bacteria (Gram+) and showed ability to inhibit the growth of P. aeruginosa and K. pneumoniae
these activities can probably be attributed to the major phenolic compounds, such as caffeic, p-coumaric ferulic and di-ferulic
acids. The results obtained spoke in favor of the garlic husk as it is a promising source of natural antioxidants to be used for
different biological, medicinal, food and agricultural applications.

It provides an alternative to chemical micronutrients, antimicrobial, antioxidant and PGR, to increase the yield organically at

low cost, to increase the fertility of the soil by retaining useful bacteria of the soil.
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I. INTRODUCTION

Garlic husk, soybean husk has gained importance due to the presence of these dissolved salts,
micronutrients, macronutrients, essential elements, and beneficial elements in it. Some of these salts and
metal ions are useful to the crops whereas some of these salts harmful to the human being and un-fit for
domestic and industrial use. Garlic production occupies a leading position worldwide due to their wide
usage in various sectors of the food industry. Husk is the main waste from garlic processing. The
biological properties of garlic bulbs are well studied, but the husks are not well investigated to date. The
total antioxidant capacities of aqueous and ethanol extracts of garlic husks and bulbs were determined by
the ORAC method of the sample. The husks demonstrated the greatest total antioxidant capacities and
significantly exceeded those of the bulbs. Garlic husk contains Allicin, alliin, ajoene, alliinase,
peroxidase, miracynase, sucrose, glucose, minerals, vitamins, beta-carotene Actin, talin, paxillin,
Antioxidant, Phenolic compound, minerals, vinyldithiins, and sulfides, Organosulfur compounds, Sulfur,
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Allyl disulfide, diallyl disulfide, allicin. Phenol, diallyl sulfur, furan carboxaldehyde S-allyl cysteine, S-
allylmercaptocysteine,  1-methyl-1,2,3 4-tetrahydro-beta-carboline-3-carboxylic, Flavin, S-Allyl-L-
cysteine, S-allyl cysteine sulfoxide, GPH-P (pepsin) y GPH-T (trypsin), Organic sulfides nitroso-sulfide,
Organosulfur compounds, alk(en)yl-L-cysteine sulfoxides (ACSOs), (1R,35)-1-methyl-1,2,3,4
tetrahydrof-carboline-3-carboxylic acid, y-glutamyl-S-allyl-L-cysteines (GSACs) and S-allyl-L-cysteine
sulfoxide, diallyl sulfide (DAS), diallyl disulfide (DADS), diallyl trisulfide (DATS), and allyl methyl
sulfide (AMS), ajoene, Vitamin C, total phenols, total flavonoids, free sugars content, and antioxidant
activity therefore its extract-ant has potential as paste repellent nature, flower stimulant nature, plant
growth regulator, root developer etc for the different crops.

i) Micronutrients are of two types which play a vital role in the increase of crop yield:

1) Metallic micronutrients (Cations) K+, NH4", Na®, Ca?*, and Mg*".

2) Non-Metallic micronutrients (Anions) NOs", CI', COs", SO4*, and PO4>".

The physiological role of essential plant micronutrients

Nitrogen: It makes plant dark green and succulent, promotes vegetative growth, and increases the cation
exchange capacity of roots, and also makes it more efficient in absorbing other nutrients like P, K, and
Ca.

Potassium: It increases the efficiency of the leaf in manufacturing sugar and starch and hence essential
for potato and sugar beet crops, it helps to produce stiff straw in cereal and reduces lodging.

Calcium: It increases the stiffness of straw, promotes early root development and growth, provides basic
materials for neutralization of organic acids, and encourages the speed of production by increasing the
Ca/K ratio in soil solution. Magnesium, sulfur, iron, manganese, zinc, copper, molybdenum, and chlorine
are micronutrients; each one plays its role in the development of plants. Most of these micronutrients are
present in the water in different proportions.

Role of Micronutrients of sample: Manganese (Mn), Iron (Fe), Nickel (Ni), Copper (Cu), and Zinc (Zn)
are the micronutrients which are under investigation. These metals are present in the sample. It plays a
vital role in the growth as well as the yield of the crop.

Manganese (Mn): It acts as a catalyst in oxidation-reduction in the plant. It helps in chlorophyll
formation and acts as an activator of enzymes. They are usually present in small amounts in natural
soybean but many of them are toxic even at very low concentrations.

Iron (Fe): it is not a constituent of chlorophyll, but it is essential for its formation and also for the
synthesis of protein and several metabolic reactions in the plant.

Nickel (Ni): Nickel is also required for the plant in a smaller amount for a better yield. It is a component
of some plant enzymes; it metabolizes urea nitrogen into useable ammonia within the plant.

Copper (Cu): It activates a group of oxidizing enzymes and is a constituent of certain proteins. It is
known to act as an “electron carrier” in enzymes which brings about oxidation-reduction and regulates the
respiratory activities of plants.

Zinc (Zn): It is the constituent of various enzymes, therefore essential for several enzymes' reactions it
also helps in the formation of growth hormones and chlorophyll of plants.

Cobalt (Co): Cobalt is an essential element and plays a critical role in the overall growth process of
plants. Cobalt is necessary for the processes of stem growth, elongating the leaf coleoptiles, and
expanding leaf discs. It is a critical element needed for a plant to reach maturity and for healthy bud
development.

Sodium (Na): Higher plants require sodium to be able to grow to their full potential. Increased growth
rates resulting from sodium is the result of improved water balance within the plant and resulting in cell
expansion.

Potassium (K): Potassium acts as an activator for enzymes involved in protein synthesis and also for
several enzymes involved in carbohydrates and nucleic acid metabolism. It increases the efficiency of the
leaf in manufacturing sugar and starch hence it is essential.
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II. MATERIALS AND METHODS:

Garlic husk (white and pink) were obtained locally in the region of Vidharbha, India. Freshly harvested
garlic husk were randomly collected from different farms. Similar with local practice, the husk were dried
by spreading them in a thin-layer inside a darkroom with open windows near the farms for 20 days.
Samples were stored in a cabinet at 250C. The sample husk were randomly selected from the husk sample
and their outer covering manually removed and crushed in to powder form, it is used for the extraction of
micronutrients solution, similarly soybean husk.

2.0 Preparation of Micronutrients solution from Garlic husk, Soybean husk: Garlic husk has been
collected from the field, this garlic husk is further ground into powder of Garlic husk, this garlic husk has
been transferred into a round bottom flask, it was treated with 90% hydrochloric acid, then to this reactant
was treated with 80% sulphuric acid, after 24 hours stir it continuously, we got precipitate and filterant,
separate the filterant with the help of watchman filter paper, this filterant was diluted with double distilled
water. Micronutrients of this filterant were analyzed using atomic absorption spectrophotometer.

2.1 Investigation of Micronutrients: Atomic absorption spectrometer Model-AAS-280 were used to test
the ppm of Manganese (Mn), Iron(Fe), Nickel (Ni), Copper(Cu), Zinc(Zn), Cobalt(Co), Sodium(Na),
Potassium(K), present in samples 1,2,3,4 and 5 by using the following formula (Perkin-Elmer method)

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.1 Manganese (Mn):

Instrumentation - Atomic absorption spectrometer

Operating parameters:

1) Instrument: Atomic absorption spectrometer

i. Make - Perkin Elmer

ii. Model - AAS-280

2) Light source: It consist of Hallow Cathode lamp

3) Flame: Air Acetylene Flame is used

4) Wave length: 279.5 nm.

Materials and equipments:-

Calibrated Class ‘A’ glassware, double distilled water, Reagents.

Procedure:

Step -1: Preparation of standard stock solution:

Manganese, 1000 mg/L. Dissolve 1.000 gm of manganese metal in a minimum volume of (1+1) HNOs.
Dilute to 1 liter with 1% (v/v) HCI. Prepare standard solution, having known concentration of the metal to
be determined in the same solvent.

Step -2: Preparation of Test solution: Aspirated directly

Calculation:

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.2 Iron (Fe):

Instrumentation - Atomic absorption spectrometer
Operating parameters:

Instrument: Atomic absorption spectrometer

Make - Perkin Elmer

Model - AAS-280

Light source: It consists of a Hollow Cathode lamp.
Flame: Air Acetylene Flame is used.

Wavelength: 248.3 nm.

ANl o e
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Materials and types of equipment:-

Calibrated Class ‘A’ glassware, double distilled water, Reagents.

Procedure:

Step -1: Preparation of standard stock solution:_

Iron, 1000 pg/ml. The solution is prepared in 1 liter with 1% nitric acid. Prepare standard solution, having
known concentration of the metal to be determined in the same solvent.

Step -2: Preparation of Test solution: Aspirated directly

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.3 Nickel (Ni):
Instrumentation - Atomic absorption spectrometer
Operating parameters:
1. Instrument: Atomic absorption spectrometer
Make-Perkin Elmer
Model - AAS-280
Light source: It consists of a Hollow Cathode lamp.
Flame: Acetylene Flame is used
Wavelength: 232.0 nm
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution:
Nickel, 1000ug/ml, a solution is prepared in 1 liter with 1% nitric acid. Prepare standard solution, having
known concentration of the metal to be determined in the same solvent.
Step -2 : Preparation of Test solution: Aspirated directly
Calculation:

SANNANE ol ol

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.4 Copper (Cu):
Instrumentation - Atomic absorption spectrometer
Operating parameters:
1. Instrument: Atomic absorption spectrometer
Make - Perkin Elmer
Model - AAS-280
Light source: It consists of a Hollow Cathode lamp.
Flame: Acetylene Flame is used.
Wavelength: 324.8 nm.
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution;_
Copper, 1000pg/ml solution is prepared in 1litre with 1% nitric acid. Prepare standard solution, having
known concentration of the metal to be determined in the same solvent.
Step -2: Preparation of Test solution: Aspirated directly
Calculation:

SN ol

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.5 Zinc (Zn):
Instrumentation - Atomic absorption spectrometer
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Operating parameters:
1. Instrument: Atomic absorption spectrometer
Make - Perkin Elmer
Model - AAS-280
Light source: Hallow Cathode lamp
Flame: Acetylene Flame
Wave length: 213.9 nm
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution:
Zinc, 500pg/ml solution is prepared in llitre with 1% Hydrochloric acid. Prepare standard solution,
having known concentration of the metal to be determined in the same solvent.
Step -2 : Preparation of Test solution: Aspirated directly
Calculation:

ANl

(sample absorbance) X (Standard concentration in pg/ml)
ng/ml = Standard Absorbance
2.1.6 Cobalt (Co):
Instrumentation - Atomic absorption spectrometer
Operating parameters:
1. Instrument: Atomic absorption spectrometer
Make - Perkin Elmer
Model - AAS-280
Light source: It consists of a Hollow Cathode lamp.
Flame: Air Acetylene Flame is used.
6. Wavelength: 240.7 nm.
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution:
Cobalt, 1000 mg/L. Dissolve 1.000 gm of cobalt metal in a minimum volume of (1+1) HCI. Dilute to 1
liter with 1% (v/v) HCI, Prepare standard solution, having known concentration of the metal to be
determined in the same solvent.
Step -2: Preparation of Test solution: Aspirated directly
Calculation:

kv

(sample absorbance) X (Standard concentration in pg/ml)
Standard Absorbance

pg/ml =

2.1.7 Sodium (Na):
Instrumentation - Atomic absorption spectrometer
Operating parameters:
Instrument: Atomic absorption spectrometer.
Make - Perkin Elmer.
Model - AAS-280.
Light source: It consists of a Hollow Cathode lamp.
Flame: Air Acetylene Flame is used.
6. Wavelength: 589.0 nm.
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution:_

kW=
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Sodium, 1000 mg/L Dissolve 2.542 gm of sodium chloride (NaCl), in deionized water and dilute to 1 liter
with deionized water. Prepare standard solution, having known concentration of the metal to be
determined in the same solvent.
Step -2: Preparation of Test solution: Aspirated directly
Calculation:

(sample absorbance) X (Standard concentration in pug/ml)

Standard Absorbance

pg/ml =

2.1.8 Potassium (K):
Instrumentation - Atomic absorption spectrometer
Operating parameters:
Instrument: Atomic absorption spectrometer
Make - Perkin Elmer
Model - AAS-280
Light source: It consists of a Hollow Cathode lamp.
Flame: Air Acetylene Flame is used.
6. Wavelength: 766.5 nm.
Materials and types of equipment:-
Calibrated Class ‘A’ glassware, double distilled water, Reagents.
Procedure:
Step -1: Preparation of standard stock solution:
Potassium, 1000 mg/L Dissolve 1.907 gm of potassium chloride (KCl), in deionized water and dilute to 1
liter with deionized water. Prepare standard solution, having known concentration of the metal to be
determined in the same solvent.
Step -2: Preparation of Test solution: Aspirated directly
Calculation:

Nk e

(sample absorbance) X (Standard concentration in pg/ml)
ng/ml = Standard Absorbance
Similarly magnesium (Mg), Silicon (Si), Calcium (Ca) was analyzed.
Above extracted soybean, garlic husk samples field trials were conducted on cotton crop which gave
extraordinary results on cotton crop. 150 ml of soybean based husk solution is mixed with 150 ml of
garlic based liquid in 200 liters of water, it was foliar sprayed 3 to 4 times on cotton crop at every 20 days
interval after 100 days from the date of sowing of cotton crop.

III. DISCUSSION:

To make farmers income more than double is very difficult task due to uncertain climatic condition,
untimely rain but by reducing expenditure using novel organic micronutrients solutions extracted from
soybean, garlic husk economically from soybean waste husk, as well as garlic husk which were generated
in the field in large quantity which has large potential to fulfill the requirement of micronutrients. Due to
presence of phenolic, organo-sulphure, nitoroso-sulfure it acts as paste repellent as well as plant growth
regulator and flower stimulant and which Provide poison-free vegetables to society. It is the best
alternative to uplift the farmer’s life economically.

A benefit to farmers: A farmer gets cost-effective micronutrients, paste control, flower stimulant as well
as plant growth regulator in a single solution which is not only completely organic but also save the labor
cost of the farmer & quality of micronutrients in a liquid state, due to the liquid state rate of uptake by the
plant were more, which is beneficial to crops as compared to other micronutrients. It is more profitable
for the farmers & safe for society.

Future Plan: It fulfills the need for 21st-century micronutrient requirements, paste control, PGR and
flower stimulant together for the different agricultural crops. It is formulated in such way which contains
large quantity of micronutrients as well as PGR and flower stimulant together, which is completely
organic, extracted 100% from soybean, garlic husk economically.
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Table 1 shows micronutrients present in Soybean husk based liquid Sample in ppm

Sr. Name of element Concentrations in ppm or Pick area Pick hit
No. mg/L

~ Sodum(Na) 14378 295 023

2 | Potassium(K) | 30649 | 235 | 027
| |

4 | Zie(Zw) | 12517 | 518 | 027
| |

6 | Silicon(S) | 0370 | 263 | 02

~ Cobalt(Co) 1229 374 034
Magnase (Mn) 10.055
11 Cupper(Cw)

Figure 1 shows micronutrients present in Soybean husk based liquid Sample in ppm

Micronutrients Concentrations in ppm or mg/L of the sample

M 1 Sodium (Na)

H 2 Potassium (K)
m 3 Magnesium (Mg)
M 4 Zinc (Zn)

m 5 Nickel (Ni)

m 6 Silicon (Si)

= 7 Calcium (Ca)

= 8 Iron (Fe)

7 9 Cobalt (Co)
10 Magnase (Mn)
7 11 Cupper (Cu)
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Table 2 shows that micronutrients present in garlic base husk

Sr. Name of element Concentrations in ppm or Pick area Pick hit
No. mg/L

2 Potassium (K) 23.507 3.15 0.28

i

4 Zinc (Zn) 12.324 2.62 0.23

i

6 Silicon (Si) 0.471 3.87 0.33

8 Tron (Fe) 12.43 2.76 0.416

i

10 Magnase (Mn) 11.146 2.34 0.77

Figure 2 shows micronutrients present in Garlic turpale based liquid Sample in ppm

Concentrations in ppm or mg/L

H 1 Sodium (Na)

M 2 Potassium (K)
M 3 Magnesium (Mg)
M 4 Zinc (Zn)

B 5 Nickel (Ni)

i 6 Silicon (Si)

i 7 Calcium (Ca)

i 8 Iron (Fe)

149 Cobalt (Co)

i 10 Magnase (Mn)
4 11 Cupper (Cu)
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Figure 3 shows micronutrients pick area & hit of Soybean in AAS

Pick area & hit of Micronutrients (soybean based husk) in AAS

M Pick area M Pick hit
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Figure 4 shows micronutrients pick area & hit of Garlic Turpale in AAS

micronutrients pick area & hit of Garlik husk in AAS
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Figure 5 shows that images of soybean and garlic husk
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IV. RESULTS:

From table 1, 2, and figure 1, 2, 3 & 4 it is clear that the concentration of micronutrients (beneficial
elements) in the given soybean, Garlic samples was found to be Sodium (Na)-14.378, 12.289, Potassium
(K)-30.649, 23.507, Magnesium (Mg)-31.132, 10.076, Zinc (Zn)-12.517, 12.324, Calcium (Ca)-16.632,
15.265, Iron (Fe)-17.830, 12.43, Magnase (Mn)-10.055, 11.146 and essential elements are found to be
Nickel (Ni)-0.840, 0.959, Silicon (Si)-0.370, 0.471, Cobalt (Co)-1.229, 1.741, Copper (Cu)-1.486, 1.639
in ppm or mg/L respectively. These organic beneficial and essential elements are found in a requisite
amount as per the short and long-duration crops requirements which are cost-effective as compared to
available chemical micronutrients but in garlic extract not only above micronutrients but also phenolic,
Organic sulfides nitroso-sulfide, Organo-sulfur compounds are present therefore it shows paste repellent
nature and acts as flower stimulant as well as PGR. As compared to soybean husk extract Garlic husk
extract is best for the different crops in agriculture. Field trials of above samples on cotton crop were
conducted which graves extraordinary results.
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