
 

 
 

 

 
Journal of Green Engineering (JGE) 
 

    Volume-11, Issue-3, March 2021 

 
 

  

 

 
 

 

 

 

 

 

Beta Vulgaris Peel Extract as Reducing 
Agent for the Green Synthesis of Silver and 

Gold Nanoparticles 
 

1
S. Pirathiba, 

2
B.S.Dayananda 

 
1
Research Scholar, Faculty of Engineering and Technology, M.S. Ramaiah 

University of Applied Science, Bangalore,India. Email:pirathiba.s@gmail.com 

 
2
AssociateProfessor, Faculty of Engineering and Technology, M.S. Ramaiah 

University of Applied Science, Bangalore, India. 

E-mail: bsdayananda.aae.et@msruas.ac.in 

 
 
Abstract 
 
Biosynthesis of gold and silver nanoparticles utilizing beet root peel waste as 

reducing agent has been achieved in a cost-effective way. Biosynthesis of 

nanoparticles happened at environmental temperature in the wake of 

blending beet root peel extract and metallic salts at various stoichiometric 

proportions. UV-visible spectrophotometer tracked the formation and 

arrangement of nanoparticles. For silver nanoparticle formation UV study 

results shows most extreme absorbance peak around 529-536nm. In like 

manner for gold nanoparticles the absorbance esteem was around 540-

550nm. The integrated nanoparticles size and morphology were delineated 

by Scanning electron microscopy (SEM) and inspected the particles were 

round fit as a sphere and the size of the particles were 40-50nm size for silver 

and around 20nm territory for gold nanoparticles. Energy dispersive X-beam 

investigation (EDAX) for Ag (silver) and Au (gold) nanoparticles shows 

dominant peaks for the element Ag and Au. hence synthesized nanoparticles 

were profoundly unadulterated. X-beam diffractometer (XRD) researched  

immaculateness and crystalline structure of nanoparticles and found Ag & 

Au particles were having atomic plane phase (122), (220) and (111). 

Fouriertransform infrared spectroscopy (FTIR) assessed that proteins and  
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aldehydes in peel extract decreases metal salts to ultrafine particles and put a 

ceiling on nanoparticle surface preventing it from destabilization. It was 

noted the sphere-shaped silver and gold nanoparticles were capped by amino 

acids like aspartic acids and glutamic acids present in peel waste. Separation 

of glycoside groups from betalains shade of beetroot discharges aldehydes. 

These aldehydes were going about as decreasing specialists. Key element of 

the proposed work is it utilized beet root vegetable peel extract i.e waste part 

of the vegetable for nanoparticle synthesis, most dominant part of developed 

work for nanoparticle biosynthesis were restricted to the utilization of plant 

extract. 

 
Keywords: Beetroot vegetable peel, Au (gold) and Ag (silver) 

nanoparticles, metal salts, extract and biomimetic synthesis. 

 

1 Introduction 
 

Green nanotechnology has grown to be a vital analysis field and as a 

distinct branch of nanoscience. It entails green chemistry principles and 

procedures for nanomaterial production methods and in nanomaterial 

applications. Growing nanocomposites from different materials and 

evaluating their molecular property by changing the atomic and moleculer 

scale level, appropriation, and scale is the consequence territory of 

nanotechnology. The fundamental feature that determines the usefulness of 

those materials in technology is the synthesis of nanomaterials with regulated 

size and shape. Metal nanoparticles in research field become focused, 

because of the trademark highlights like antimicrobial agent in water 

purification and catalytic property. Nanoparticles are essentially divergent 

from mass materials, applied most dominatingly in the field of optical, 

electronic and clinical. One important property of Au and Ag nanoparticles 

fundamentally relies on the surface morphology of particles. Since quite a 

while ago settled techniques for nanoparticle formation (i.e) physical and 

chemical methodology reduces the meaning of the word green. Green 

technology can be described as a collection of chemical philosophies or 

principles that promotes, development of processes and products that reduce 

the use and production of hazardous or non-toxic substances. Microbes, 

fungi, and plants are the species used in this field, which are increasingly 

growing due to many advantages, which includes chemical and thermal 

resistant, biocompatible, low cost and eco-friendly. Bio-reducing agents 

occurred naturally for nanoparticle biogenesis are healthy for our biological 

system as compared to "greener synthetic chemicals. Biomimetic technique,  

utilizing microorganism for nanoparticle synthesis strategies were costly to 

save the cell culture from contamination. "Presently, the synthesis of 

nanoparticles using plant species have gained”. Usage of plant and other 

greener materials for nanoparticle synthesis were advantageous because of 
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their easy availability, no toxicity and low cost. With the increasing interest 

towards sustainable technology, biomimetic, biological and biochemical 

approach adoption minimizes or eliminates the waste generation. Silver 

nanoparticles in bilogical field have been employed for its antimicrobial 

property, healing burnt wounds, as dental fillings, as coating in stainless 

steel, painting wall, in sunscreen lotion mixers etc. Gold nanoparticles 

applications in medicinal field and in cosmetic field are becoming high due 

to their biocompatibility and higher stability. It also has its own applications 

such as catalyst in chemical reactions, as sensors, in optoelectronics etc. 

 

 

2 Literature Survey 
 

Gardea –Torresday was the first scientist to bio-synthesize Au (gold) and 

Ag (silver) nanoparticles using plant named Medicago sativa intracellularly 

and their formation was evaluvated by XRD (X-ray diffraction analysis) and 

TEM (Transmission electron microscopy). There are different routes for 

nanoparticles synthesis, but bioresources are proven rapid for invivo or 

invitro synthesis of nanoparticles. Some of the plant species used for 

nanoparticle synthesisize were Lemon grass [1], Aloe barbadensis [2], Cicer 

arietinum [3], Cinnamomum camphora [4], Coriandrum sativum [5], Soya 

bean [6], Camellia sinensis [7], Phyllanthus amarus [8], Aloe ferox [9], dried 

clove buds [10], Diopyros kaki [11], Tanacetum vulgare [12], Hibiscus 

rosasinensis [13], Mucuna pruriens [14], Mirabilis jalapa [15], Musa 

paradisiaca [16], Beta vulgaris [17], Centella asiatica [18], Dalbergia sissoo 

[19], Stevia rebaudiana [20], South African plants [21], Spinacia oleracea 

[22], Justicia gendarussa burn F leaf [23], Lamiaceae plants [24], 

Parkiaroxburghii leaf [25], Peltophorum pterocarpum [26], Portulaca 

grandiflora [27] and so on. 
The plant species repeatedly utilized for variant metal nanoparticle 

synthesis incorporates neem, aloevera, guava, mint, clovebuds, cinnamon, 

coriander, gooseberry and so forth [28]. Fruits exploited for nanoparticle 

synthesis were citrus, limenta, punica granatum and pisumsativm [29]. 

Banana peel waste synthesized silver nanoparticles shows dominant 

antimicrobial action towards microbial species such as E. coli and 

E.aerogenes[16]. Citrus peel waste synthesized silver nanoparticles were 5-

20 nm range in size having maximum absorption peak at 440nm after 

10minutes of the reaction mixture [30]. Grape waste peel, seeds and stems 

synthesized gold nanoparticles size ranges from 20-25nm. Higher content of  

polyphenols, anthocyanin and tannis were responsible for stabilizing and 

reducing activity [31]. Nayan roy et.al explored rose wood for the synthesis 

of Au nanoparticle. The applications of stem bark extract for the synthesis 

yields stable nanoparticle with different morphological shapes and 
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characters, hydroxyl flavonoids and polyphenolics were acting as decreasing 

agents for particle reduction in higher value. The formation of nanoparticle 

increases with increase in temperature followed by first-order rate process 

[32]. The juice extract of Pear fruit demonstrated an eco approach method for 

rapid biosynthesis of Au nanoparticles by Ghodake et.al. Reduction 

processes of ultra fine particles takes place at a time of 10 minutes -24 hours 

at room temperature [33]. 

The current research work utilizes special methodology for biomimetic 

synthesis of Au (gold) and Ag (silver) nanoparticles, utilizing beetroot 

vegetable peel waste. SEM, XRD, FTIR, and EDAX were used to investigate 

the scale, shape, arrangement, and purity of biosynthesized nanoparticles. 

Beet root are the root segment of the beet plant. It has a place with the family 

chenopodioedeae. Red shade of beetroot is expected due to belatin pigment 

present in the plant. It is wealthy in sugar content. Folate, manganese, 

betaines are the magnificent wellspring of beetroot. Aldehydes, amides and 

ketones are the principle bioactive specialist in beetroot [34]. Nobel metal 

nanoparticle like Ag, Pt, Au and Pd were green synthesized employing beet 

juice extract as bioreducing agent. Ecofriendly synthesized nanoparticles 

exhibited higher catalytic activity towards 4-nitrophenol [35]. Radish peel 

waste and potato extract have also explored for gold, silver and zinc-oxide 

ultrafine particles synthesis [36][37][38]. 

 

 

3 Experimental methods for using beet root peel waste 
extract as bio-reducing agent for silver and gold 
nanoparticle synthesis. 
 

3.1 Dry Weight Determination and Beet Root Extract 
 

Beet root peelss were gathered and disinfected appropriately with refined 

water, saline water to expel debris and to get dried out any bacterial cells. 

Peel waste of known amount were permitted to dry at 105
o
c until arriving a 

concordant value. Based on dry weight calculation beet root vegetable peel 

having total solid (TS) content of 2 gm were used for extract preparation. 

After sterilization process the peels were chopped into comparable sizes. 

Extract preparation involves boiling the peels for 15 minutes in 100ml of 

double distilled water for upto 10 minutes. Filter the peel extract after 

cooling through whatman channel paper. Store the filtrate under refrigerator 

up to 3-4 days. 
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3.2 Metallic Solution Preparation 
 

Silver metal ionic solution prepared by weighing silver nitrate salts of 

0.1699gm and made the volume to 1000ml (1mM) utilizing double distilled 

water. Similarly, for preparation of gold metallic salt solution, tetra 

chloroaurate of 0.3397gm were weighed and made the volume to 1000ml 

(1mM) using double distilled water. Store metallic solutions in brown bottle 

to prevent light effect on solution. 

 

 

3.3 Biomimetic Synthesis of Ag (Silver) and Au (Gold) 
Nanoparticles 
 

For biomimetic union of Ag nanoparticles, vegetable peel waste extract 

and metallic salt were blended at various proportions (E:M). Five different 

combinations were (0.5E+9.5M, 1E+9M, 2E+8M, 3E+7M and 5E+5M) 

chosen for silver nanoparticle fabrication. Based on silver nanoparticle 

development peel extract and metallic salt proportions were limited to three 

combination i.e. (1E+9M, 2E+8M and 3E+7M) for gold nanoparticle 

synthesis. Silver nanoparticle development was affirmed outwardly by the 

rise of yellowish earthy colored shading and pinkish red shading for the 

arrangement of gold nanoparticle. Nanoparticle’s formation was followed 

utilizing UV-visible spectrophotometer. 

 

 
3.4 Characterization of Nanoparticles Synthesized Bio 
Mimetically 
 

The nanoparticle development was noticed by UV-Visible spectroscopy 

frequency range 190-1100nm. UV-visible spectrophotometer double beam 

works at resolution 1nm. Silver nanoparticles shows peaks (λmax) in the 

scope of 400-500nm. Gold nanoparticles shows peaks (λmax) in the scope of 

500-600nm. For additional characterization purpose unadulterated air-dried 

nanoparticle sample prepared, by centrifuging the colloidal nanoparticle 

solution for time length 10min at 10,000rpm. Discarded the supernatant and 

washed the pellet with distilled water for 2-3 times to expel unattached 

particles on the nanoparticle surface. The gathered pellet was air dried and 

powdered. Scanning electron microscopy (SEM) (TE SCANVEGA3) 

pictures reveals the surface morphology i.e shape and size of nanoparticles 

by placing the nanoparticle sample over the SEM grid covered with carbon 

tape to fix the nanoparticle for examination. Energy dispersive X-ray 

investigation (EDAX) was typically joined with SEM to check the elemental  
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composition of the molecule or immaculateness of the particles. Functional 

group gatherings appended on the nanoparticle surface was identified by 

FTIR (Fourier transform infrared spectroscopy) using “Thermo logical 

Attenuated absolute reflection mode” (ATR) by placing least amount sample 

on FTIR crystal disc. Crystalline structure of the nanoparticle was evaluated 

by coating the nanoparticle sample on glass slide and permitted to dry. Then 

keep the glass slide inside the XRD instrument (X,pert 3 powder XRD)for 

analysis. 

 

 

4 Results and Discussion 
 
4.1 Nanoparticles Synthesis Study Using UV- Spectrophotometer 
 

When beet root peel extract was blended with silver metallic salt 

solution, a peak was observed in range 500-530nm in all blends at 0
th
 (initial) 

hour. Aromatic amino acids tryptophan & tyrosine, belatin pigment and 

disulfide amines presence in beet root peel extract shows the dominant peak 

in all combinations [39]. After 24 hours the peaks obtained due to above 

mentioned bio-components were decreased gradually and formed a peak 

around 450-470nm range, indicated Ag nanoparticle formation. At the same 

time color of belatin pigment in reaction solution changed to yellowish dark 

brown color shade at 24th & 6th hour for 0.5BE (beet root peel extract) 

+9.5Ag (silver metallic salt solution) combination showing maximum 

absorbance around 1.718 at 452 wavelengths. Hence infered, lower amount 

of extract leads to Ag nanoparticle formation at 450nm. Higher amount of 

extract shows peak absorbance at 4.00 was due to bioactive components in 

extract. The mix with 0.5 ml of extract has ƛmax in 450nm range with peak 

absorbance value range from 1.00-2.00. Bindhu et al also described such an 

impact of silver nanoparticle formation at 438nm after 24th hour with beet 

root juice as reducing agent and demonstrated the presence of Ag 

nanoparticles occurence by moderate development of crystal nucleus [39]. 

Formed Ag nanoparticles were stable more than 48 hours due to capping 

specialists’ presence in beetroot peel extract. 

When beetroot peel waste extricate was blended with Au metallic salt 

combinations (2BE+8Au) and (3BE+7Au) indicated abrupt color change in 

intial hour and depicted presence of Au nanoparticles. 2BE (beet root peel 

extract) +8Au (gold metallic salt solution) and 3BE+7Au combination shows 

pinkish earthy colored shading at initial hour having wavelength at 545 and 

522 nm. Hence visual appearance of colour change indicates formation of Ag 

and Au nanoparticles. Following 2hours (1BE+9Au) reaction mix color got 

changed that plainly speaks to development of Au nanoparticle’s formation 

in reaction mixture. Seemed Au nanoparticles in all mixes were confirmed by  
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Au SPR band in range 530-560nm [40]. The combination (3BE+7Au) 

depicted two SPR bands at 536nm and at 400nm due to unpredictable  

molded Au nanoparticles i.e anisotropy formation together with 

monodisperse sphere shaped Au nanoparticles [17]. Table.1 and table.2 

represents UV-spectral study report of Ag and Au nanoparticles i.e 

absorbance of nanoparticles with respect to their wavelength or Surface 

plasmonic resonance of corresponding nanoparticles (SPR). Three final 

combinations selected for each nanoparticle synthesis. The absorbance value 

with their corresponding wavelength were tabulated for each combination 

from initial hour to 48th hour to track the particle formation. The 

combination 0.5E+9.5Ag and 2E+8Au shows silver and gold nanoparticle 

formation at 24th hr and 0th hr. Figure.1a. represents UV-visible spectrum of 

silver nanoparticles at 24th and 48th hour for 0.5BE+9.5Ag combination. 

The spectrum shows peaks (SPR band) at 452 and 450 nm with absorbance 

value 1.718 and 1.989. Figure 1b. represents UV-visible spectrum of gold 

nanoparticles at 6th and 24th hour at wavelength 544 and 550 nm with 

absorbance value 1.203 and 1.691 for 2BE+ 8Au combination. Based on the 

UV-Visible spectral study results and UV-visible spectral characteristics of 

nanoparticles 0.5BE+9.5Ag combination for silver nanoparticle and 

3BE+7Au combination for gold nanoparticle chose for additional delineation 

procedures to examine the surface morphology, elemental composition, 

crystalline structures and basic practical gatherings. 

 
Table.1. UV-spectrophotometer report of silver nanoparticles biosynthesized using 

beetroot peel waste. 

 
Time 0.5B+9.5Ag 1B+ 9Ag 2B +8Ag 

(hrs ƛmax Abs ƛmax Abs ƛmax Abs 

0th 536 0.506 535 1.439 536 2.591 

2th 533 0.839 533 2.382 529 4.00 

4th 530.5 

485.5 

1.079 

0.969 
528 2.395 529 4.00 

24th 452 1.718 485 2.451 488 4.00 

48th 450 1.989 460 2.323 456 4.00 
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Table.2. UV-spectrophotometer report of gold nanoparticles biosynthesized using 

beetroot peel waste. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  
               Figure.1. (a) UV-spectrum of Ag and (b) Au nanoparticle synthesized 

using beetroot peel waste 

 

4.2 SEM (Scanning Electron Microscopy) images of gold and 
silver nanoparticles 
 

Figure.2 represents the SEM image of silver nanoparticles 

biosynthesized utilizing beet root peel waste. From the image it was found 

that silver nanoparticles were round fit as a sphere of size range 40-

50nm.Figure.2 represents gold nanoparticles surface morphology synthesized 

utilizing beet root peel waste as reducing agent has circular surface and the 

size of the nanoparticles were 10-20nm. Henceforth beet root peel extract has 

greater capacity to lessen gold metal salts. When compared to silver metal 

salts, gold metal salts reduce more quickly based on time length taken for the 

reaction. Silver nanoparticles synthesized using beet root juice by Bindhu et   

al shows average diameter of 15nm. High interaction between the surface of 

nanoparticles and biomolecules are sufficient for spherical nanoparticle 

Time 1BE + 9Au 2BE +8Au 3BE + 7Au 

(Hr) ƛmax Abs ƛmax Abs ƛmax Abs 

0th - - 545.5 1.178 522.5 2.201 

2th 559 1.184 547 1.180 525 2.533 

4th 550 1.452 544 1.193 535 2.583 

6th 550 1.523 544 1.203 535 2.591 

24th 545 1.467 550 1.691 536 

405 

2.592 

1.971 

48th 545 1.467 550 1.691 536 

405 

2.592 

1.971 
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formation and prevents agglomeration, provides size reduction of spherical 

nanoparticles [39]. In case of Kou et al Ag and Au nanoparticles were in size 

range 10-150nm for 1ml of beet root juice extract [35]. The report obtained 

were similar with earlier results of Ag and Au nanoparticles synthesized 

using beet root juice extract [35] [39]. 

 

 
 

Figure.2. SEM images of spherical shaped silver nanoparticle (40-50nm) bio-

synthesized using beet root peel waste. 

 

 

      
 

     Figure.3.SEM image report of spherical shaped Au nanoparticles (10-20nm) bio-

synthesized utilizing beet root peel waste. 
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4.3 Energy Dispersive X-Analysis (EDAX) spectrum 
 

Both gold and silver nanoparticles elemental composition were inspected by 

EDAX.Figure.4a shows higher peak for the element silver in EDAX spectrum with 

atomic weight 45.52% and lower peak for oxygen. and Figure.4b shows higher 

signals for gold element with atomic weight 7.74% and lower signals for carbon and 

oxygen. Hence proved the synthesized nanoparticles were highly pure from EDAX 

spectrum. Carbon and oxygen presence in spectrum were due to macromolecules 

attached on the nanoparticle surface. The findings show higher signals for Au and 

Ag at 3Kev. Higher peaks indicated gold and silver nanoparticles found in increased 

weight %, when compared with other elements. And the reports were similar with 

literature survey reports that showed higher peaks for Au and Ag [35][39]. 

 

 
 

Figure.4 (a & b) EDAX spectrum of Ag and Au nanoparticle biosynthesized using 

beet root peel waste. 

 

 

4.4 X-Ray Diffraction Analysis (XRD) 
 

Crystalline structure formation of Ag nanoparticles was analyzed and 

reported the atomic plane phases (111) (122) at 2ꝋ positions 38.1 and 32.0 

with average size of the nanoparticle 17nm and 54nm calculated using 

scherrers equation. 
 

             ⁄                     

 

Dp - Average size of crystal 

Β - Broadening of line in radians (FWHM) 

Θ - Bragg’s angle  

λ - X-ray wavelength usually (0.15418). 
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For Au nanoparticles, the atomic plane phases were (111) (200) (220) 

and (311) with average size of nanoparticles 14, 12, 2 and 21nm. Figure.5. a 

and figure 5.b show crystalline structure with respect to peak position in 

XRD pattern i.e atomic plane phase or face centered cubic structure (FCC). 

From figure 5.b silver nanoparticle has atomic plane phase (111) & (122) and 

from figure 5.a gold nanoparticles has atomic plane phase (111), (200), (220) 

& (311). The peaks formed in XRD pattern at 2theta degree position with 

respect to intensity were tabulated in table.3 and 4 along with their height, 

full half width maximum (FHWM), inter atomic distance i.e d- spacing and 

the average size of nanoparticle calculated by scherrers equation. 

 

 
 

Figure.5(a & b). Biosynthesized silver and gold nanoparticle XRD spectrum. 

 

 

Table.3.  XRD diffraction pattern report of Au nanoparticles biosynthesized utilizing 

beet root peel waste [41] [42]. 

 

Pos. 

[°2θ] 

Heigh t 

[cts] 

FWHM 

Left [°2θ] 

d- 

spacin 

g [Å] 

Atomi 

c plane 

                                                                     phase  

Avg 

particl 

e size 

(nm)  

38.1 280.3 
6 

0.61 2.35 (111) 14.64 

44.2 52.00 0.70 2.04 (200) 12.8 

64.4 21.74 4.27 1.44 (220) 2.34 

77.4 28.46 0.51 1.23 (311) 21.28 
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Table.4.  XRD diffraction pattern report of Ag nanoparticles biosynthesized using 

beet root peel waste [41] [42]. 

 

Pos. 

[°2θ] 

Heigh t 

[cts] 
FWHM 

Left [°2θ] 

d- 

spacin 

g [Å] 

Atomi 

c plane 

phase 

Avg 

particl 

e size 

(nm) 

32.0 32.47 0.54 2.78 (122) 17 

38.1 33.09 0.16 2.35 (111) 54 

 

 

4.5 Fourier Transform Infrared Spectrophotometer Analysis 
(FTIR) 
 

Functional groups appended on the nanoparticle surface were resolved 

from FTIR range. Watched the shaped Ag and Au nanoparticles were 

covered by amino acids like aspartic acid and glutamic acids [43]. Separation 

of glycoside groups from betalains pigments of beetroot peel waste 

discharges aldehydes. These aldehydes were acting as lessening specialists 

[31]. Figure.6 and figure.7 shows the FTIR spectrum of Ag and Au 

nanoparticles. The figure or spectrum shows peak formation at wavelength 

with respect to their transmittance, that indicates the functional groups 

present around the nanoparticles. In table.5 and table.6 the functional groups 

corresponding to the wavelength of FTIR spectrum were tabulated. From the 

table 5 and 6 the main functional groupings corresponded for reducing metal 

salts and capping nanoparticles were observed as follows N-H bending of 

primary amines at wavelength 1631.78, 1556.55 and 1629.85, Amides of 

proteins at wavelength 1261.45, aldehydes at wavelength 1735.93 , 

carbohydrates at wavelength 1008.77 & 1149.57 and aromatic amines at 

wavelength 1346.31  were the primary reducing and capping agents 

investigated from FTIR analysis for nanoparticle synthesis and stability. 

 

   
              Figure.6. Biosynthesized silver nanoparticle FTIR spectrum. 
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Table.5. FTIR spectral report of Ag nanoparticles bio-synthesized using beetroot 

vegetable peel waste. 

 

 
S.No Wavelength Functional group 

1. 1631.78, 

1556.55 

N-H bending due to primary amines [44] 

2. 1398.99, 

1338.60 

C-N stretching due to aromatic amino 

group [16] 

3. 1261.45 Amide bonds of proteins [45] 

4. 1008.77 Carbohydrates [45] 

5. 2920.23, 

2850.79 

C-H stretching [46] 

 
 

 

  

 
Figure.7. Biosynthesised gold nanoparticle FTIR spectrum 

 

 

Table.6. FTIR spectral report of Au nanoparticle’s bio-synthesized using beetroot 

vegetable peel waste. 

 
S.No Wavelength Functional group 

1. 1629.85 N-H bending of primary 

amines [44] 

2. 1346.31 C-N stretching of aromatic 

amino group [46] 

3. 1735.93 (C=O) Aldehydes [47] 

4. 1149.57 Carbohydrates [48] [49] 
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5 Conclusion 
 
From the investigation it was inferred that beetroot peel waste has the 

property to decrease gold and silver metal salts. The reaction mixture was 

yellowish dark brown shading for silver nanoparticle and pinkish earthy 

colored shading for gold nanoparticle that outwardly affirms nanoparticle 

development by beetroot peel waste. The size of bio-mimetically 

incorporated nanoparticles was round fit as a sphere and size of silver 

nanoparticles were 40-50nm. Gold nanoparticles were 10-20nm in size. 

Regarding the size of the nanoparticle SEM results were similar to XRD 

results. Biosynthesized nanoparticles were highly pure according to EDAX 

reports. FTIR spectrum proved aldehydes separated from betalains pigments 

were reducing silver and gold metal salts, aspartic acid and glutamic acid in 

beet root peels were responsible for the stabilization of the particle. 
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