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Abstract: Accurate quantification of sugar i food and phamaceutical products i3 important to achisve the desired levels of
sweemess, texture, flavor and nutritional content. This article mtroduces 2 novel polarizztion-sensitive mterferometric methed for
mezsuring the concentration of sugar in solutions. The impact of sugar concentration i3 mvestigated by analyzing the visibility of
the mterfersnce pattern using 2 Mach-Zehnder mterferometer with an mterference pattern scanning and recording system. The
visibility of the mterfersnce fringes 15 determimmed by cross-sectionzl scamning of the fringe pattern from its center over the
photodetector, followed by cut-profile =nalysis. As the concentration of sucrose, glucess and fructose meresses. 2 gradusl
decrzaze m intetference pattem visibility i3 observed, following 2 persholic trend within the broader detection range of 0-14 /50
ml. The senzor’s performance is divided mte two limezr regions: region-1 (06 g/50 ml) znd region-2 (6-14 g/50 ml). In region-1,
fructose exhibited the highest semsittvity of 000193 (2/50 ml)', which iz 6.0% tmes and 1.89 times higher than glucose and
sucrose, respectively. Similarly, m ragion-2, fructose showed 2 sensitivity of 0.077 (250 ml)-', sutpassing glucoss by 3.36 times
and sucrose by 2.41 times. However, sucrose achieved the lowest limit of detection of 0.0021 g/ml, which iz 2.76 times and 1.71
times better than glucose and fructose, respectively. The decrezsing trend m mterfersnce pattem visibility i3 further validated
through trradiance znd optical rotation mezsursments of the laser beam passmg through the sugar sclutions relative to the
referemes laser beam. Results from both opticzl techniques demonstrated pood agreement, with average dewvistions of 1.73%,
1.72%, and 4.24% for sucrose, glucose and fructose, respectively. The proposed technique is universally applicable for measuring
the concentration of transparent, optically active selutions and has the potentizl to be 2 wvaluable tool for quality contrel and
optim ization i the food and phermae sutical mdustries.

Keywords: optical mterferometry, optical rotetion, sugzr, optically active materiz]l . mterfersnce pattem vistbility

1. Introduction

Quantification of szccharides i different selutions iz pivetal for various applications, mcluding standardized food and
beverages production, phamaceuticals, biotechneology and medical research [1]. Saccharides zre essentizl componsnts in 2
multimde of products and processes, such 2s sweetsnimg products and mtensifying flaver [2, 3], stabilizmg zctive mgredients and
mproving the selubility of dmgs m pharmaeeuticals [4-7] nd providing an appropriste environment for cells or organisms to
proliferate and function in bictechnelogy researches [3-10]. Moreover, sugar concentration in the blood or other bodily fluids can
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be utilized to dizgnese and monitor disezses, specifically dizbetes [11-16]. Quantifying sugar in selutions is 2lse mperative for
guarantzemg food product quelity and safety, ellowmg manufzeturers to mest deswred specifications and vield safe products for
consumption, sinee higher levels of sugar in the blocd can merease the risk of dishetes, obesity, heart diseases and aceelerate
aging [17].

Concentration messurement of chirzl materizls i3 often remazined the subject of biochemical analysis. Various other
reported techniques melude refractometery [13], microgap btosensimg [19], spectrometry [20], Fourier transform nesr-mfrared
spectroscopy (F T-NIE) [21], attenuated total reflectance terzhertz (ATR.-THz=) spectroscopy [22, 23], conductivity variation with
varying radicfrequency [24], terzhertz nane-antennas [23], microwave cavity p&t‘ru.rbatiu-n [28], etc. Sugar detection using optical
techniques are particularly appealing for several reasoms: they are fast, immune to elsctromagnstic nterference, remotely
mezsurable utilize non-ionizing radiztion for mterrogation of the szmple znd generslly do net require consumsble reagents [2 71
Optical detection mclude hu-ltsgmph} [28, 297, u-pl:t._al nanoprebes [30], spﬂchlﬁ decorrelation [31], polarized Muller’s matrices
[32], Bragg diffraction [33], polarimetry [34-37], mterferometry [38], et

Saccharides, bemg chirsl or optically active carbohydrates have been subjectzd to pelarmmetry for decades as 2 well-kmown
optical detection technique for the quantitative snalvsis of sugar [39-43]. It determines 2 rotation of the anple of polarization
when 2 polarized light passes through their sclutions. The magnitude of the angle of rotation is distinet for differsnt materials at
different concentrations, thus zllowing for the estimation of their concentrations from the degree of rotation mthe plane of
polzrization of 2 laser beam that passes through their sclutions [44]. Chirsl materisls zre typically composed of at least one
zzymmetric ztom i theyr melecular structurs, “such s catbon, sulfur, phosphorus, and silicon. This asymmetry results i the
formation of two differsnt types of isomers. The isomer that rotates the plane of polarization docdowise i3 lmown as
dextrorotatory or right-handed, while the isomer that results in the anticlockwise rotation of the pelzrization is called levorotatory
of left-hand=d. Although the geometrical shape and chemicz] composition of both molecules are identical | they are mirror images
of each other and are referred to 2s enantiomers. Both enantiomoerphs rotate the plane of pelarization of light by the same
magnituds, but i opposite directions. Biot's lzw describes the mathematica]l egquation for the optical mteraction of lmearly
pelzrized light with chiral specimens as:

[l =3 o)

The term [a]} is lmown as specific rotstion of the chiral materisl when exposed to 2 specific wavelength of light () at
temperature (T), where o is the rotation of the plane of polarization of the transmitted light, L iz the opticzl path-length i the
sample and C is its concentration.

Opticzl mterferometry is 2n efficient optical technique utilized to quantitztively zssess chirsl samples i selution [43-32].
The gquantitative determnation can be performed by measurmg vistbility of the mterference pattem [33]. Generzlly, a polarized
lazer beam iz divided mte two parts, one of which is transmitted through the chiral selution and iz then mterfered with the other
part of the laser beam. Chiral materizls rotzate the plane of polarization of the light beam zccording to thewr concentration which
directly affects the wvistbility of mterfersnce and camses a propertionsl mechersnce m the sensmg beam of the mterferometer.
Interference patteim contrast s ideally one when both reference and sample beams hewve perpendieulzr polarization to the plane of
mcidence and have the same mtensities. However, the imterference vanishes and hence the visibility becomes zero when
polarization of the sample and reference light-beams are perpendicular to each other, even with same mtensity of the two light
beams. The wisibility of the mterference patterm is determmed from the mterfarence pattem as [38]:

1 B
f

R -
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Whers, V is the visibility, Inaxand I, represent the resultant radiances corresponding to maxima and azdjacent minima in
the mterference pattern. By determmmg the polarimetric mezsurement of the laser beam passmg through the chirsl sample
vizibility can zlzo be defined 23,

V= "_:_JJ cosd (3)

Where, I, and I, are the trradiances of reference and sample beams respectively and & is rotstion of the polarization vector
of the sample beam [38]. The intensity of light absorbed by 2 sclution 13 dirsctly proportional to its concentration, which can be
quantified usmg by Beer-Lambert *s law [34];

4= ald)LC (4)

Where A represents the absorbance, w(A) denotes the wavelength dependent absorption coefficient. L and C show the
optical path length m the sample and the concentration of the solution respectively. In the literature | the mterference patterns are
typically evalnated through image processing, which necessitztes 2 high-quality CCD or CMOS camera to capture images of the
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mterference pattern at varying concentrations of chiral selutions, the wisibility of which i then determined through image
processing [38, 55]. This anzlytical technique is prone to speckle noise, which limits the detection capsbility of the devics

Thiz zrticle presents 2 novel, to the best of our Imowledge, polarization-sensitive nterferometric approach for quantitatively
mezsuring the concentration of chiral materizls such 23 sucrose, glucose and fructess m 2 solution. A sample tube contzining the
sugar sample of 2 specific concentration is placed m one arm of 2 Mach-Zehmder mterferometer, and the resulting mterference
patt=ims are scamned onte 2 photodetector to record the mterference pattern m rezl-time. The vistbility of the mterference pattem
is determined 2z 2 function of concentration of sugar, with 2 decrease in the visibility of the pattern observed with = incresse in
the concentration of the sugar sample due to mcoherence caused by the sugar solution when the polarized l2ser beam passes
through it Visibilities of mterference patterns are cross-varified by measuring the optical rotation i the plane of polarization and
wradiznes of the transmitted beam through the sample using Equautsn 3. The reportzd technique can be zpplied to determine the
concentration of any transparent vc&prlzt._:s:]lgr active solutions.

2. Experimental Setup

The designed mterferometric-polarmeter composed of Mach-Fehnder mterferometer and mterference pattemn scanning and
recording system. Laser beam from a stbilized HelNe laser (wavelength: 632.8 nm, cutput power: 1 mW, beam dizmeter: | mm,
vertically polarized) i3 guided by an zluminum coated mirror W, towards 2 Faraday isclztor to prevent back-reflections m the
laser. The transmitted lzser beam is then divided by 2 non-pelarizmg 50:50 beamsplitter BS, mto two beams, referred to 2s the
refersmes and sensing beams. These beams zre then reflactad by two zluminum -coated mirrors (W and M) 2t @07 sach. Both the
bezms are then recombined and mterfered at second beamsplitter BS:. The resultant mterference pattem is 30 times magnified by
the lenses Liand L: znd then scanned onte an zmplified pheotodstector moduls (EPXG3) by mirror M, driven by 2 DC servomotor
(2.19 are-zec step. Thetlzbs Inc, US) mterfaced with 2 personzl computer (PC). The response of the photodetector s then
recorded by a2 digital oscilloscope (1 GHz, 4G52/3, Apilent Technologies, 1US) and analyzed by 2 PC connected to it. The image
of the reflected mterference pattern from the beamsplitter 15 zlse ceptured by 2 reflex camera for visual mspection of the
mterfersnce pattem. Analvticsl grade D(+)-Sucrose (Applichem ), D(+)-Glucose (Chem-Lzb), and Di-)-Fructose (VWE. Chemical
EDH) are aconrately weighed on an electronic balanee (AND CBE-300) and 2dded to 30 ml of deionized (DI) water. The mixture
is stirred at room temperature for 10 minutes on a magnetic hot-plate (Heidelph ME 2002) using 2 magnetic stirrer. A sample
tube (Pyrex glass, mtemal dizmeter: 23 mm, length: 146 mm) with anti-reflection (ABR)-coated WBET windows at the end faces is
filled with the sugzr sclutions and plzced m the mid of the sensmg zrm of the Mach-Zehnder mterferometer. The AR-coated
NEET windows are used to reduce mterfersnce artifaets due to reflection and to preserve the polarization state of the mtegrating
lazer beam with the sample selution. The zm-lengths of the mterferometer are kept zbout 300 mm and the sample tube iz placed
at the center of the sensing arm. as schematically shown m Figure 1. The windows of the sample mbe are clezned each time
before filling with the solutions. Interference pattems are recorded and analyzed for ezch selution at differsnt concentrations. The
expetiment iz repeated five times for each concentration, and the results zre averaged.

Figure 1
Schematic diagram of the experimental setup for interference fringes scan interferometric- polarimeter. The

labels M;, Mz, M3 and M, represent aluminum coated reflecting mirrors, BS, and BES: are the nonpolarizing (50:50)
beam splitters and L, and L: are the convex lenses
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3. Results and Discussion

Subsegquent to thoerough deansing, the sample tabe was filled with the sugar selutions prepared m DI water. The irradiance
and opticzl rotation of the transmitted laser beam from the szmple tube are the primary factors mflusncing the visibility of the
mterference fringes. Therefore, both of these parsmeters were messured one by one for the transmitted beam. Intensity of the
transmitted beam was measured by 3E laser power energy meter with OP-2 VIS optical sensor head (Coherrent, US). A lmear
decrease m the transmitted power of the laser beam was observed with an merease of sugar concentration i the solution, as
flustrated by the lmear fitmg over the scatters by solid lmes m Figure 2(z). This lmear variztion m the powsr of the transmitted
beam with the variztion m the sugzr concentration m the selution can zlso be confimed by Beer-Lambert®s law, 23 expressed m
Equation 4. Fructose solutions exhibited an abserption of 4.02 pWig/50 ml), which was 2.13 and 2.93 times higher than the
corresponding sucrose and glucese concentrztion, respectively. This may be attributed to the light vellowish colour of the
fructose solution, which camsed 2 relatively higher zbsorption. Polzrmmetric amalysiz of the szmple beam was performed for
different sugar solutions by a phase lock-in rotating anzlyzer (PLEA) polarimeter 23 reported i our previous peper [44) DI water
showed ne optical rotztion however, 2 linsar dextrorotatory nature was observed for sucrose and glucese from thewr positive
slopes, and a leverotztory nature was observed for fructose from their negative slope, 25 shown m Figure 2(b). Fructose displayed
zlinsar variation of -3.46°(g/50 ml), which was 1.67 and 2.24 times higher than the corresponding mammitudes of opticalrotations
of sucrose and glucose, respectively.

Figure 2
(a) Intensity variation of the sample beam after passing through the sample tube with different concentration of
sugar solutions. (b) Optical rotation in the polarization of the sample beam caused by the sugar solutions at
different concentrations. Solidlines over the corresponding scatters show the linear curve fitting
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The Cut Profile Anzlysis is applied for visibility determmation of the mterference pattern. The mterference pattem for cach
concentration 15 cross-sectionally scanned from its center over the photedetzctor, which has 2 squers sctive area of 1zl mm. By
exzmining the mtensity variztions slong this Ix] mm cross-sectionsl slice, the wisibility of the frinpes i3 determined using
equation 2 of the manuscript. Thiz appreach provides 2 rezl-time lecalized measurement of visibility 2cross the central cross-
section of the mterfersnce pattern. The centrzl position of the mterference pattem is oritical to fmd m distilled water at zero
concentration of sugzar. Therefors, the mterference pattern is vertically scamned zcross the central frmge and the position of
maximum intensity is fixed to nominate it 2s the center of the mterfersnes pattem.

To prevent distortion of the fringes, the sugar solution m the szmple tube was lowed to setle for 3-5 minutes prior to
recording the mterfersnce pattern. The mirror My was driven by 2 DC servomotor to scan the mterfarence pattems over the
photodetector. The digitz] oscilloscope then captured the petterns, which are illustrated m Figure 3(z) and 3(b) for deionized
water and 14 g/50 ml of sucrose solution, respectively. The central frimges of the mterference pattem exhibit the highest mtensity,
which then decrsases m 2 sequentisl manner towards the edges. The maxima and mmima of each mterfersnce pattem are fitted
with 2 Genszsian fimetion, representad by dotted and dashed lines respectively, 23 shown below;

Ha (2)x -
vzt (3)
A mdin (2
|
Where, v., A, x.and Aw zre the constants of the fimetion, which defme the base, mamitude, center and FWHM of the
Gaussizn fimetion, respectively. It is evident thet the maxims znd minima of the mterferance pattemns are zecurately traced by the
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fitting functions, mndicatmg the perfection of the pattems. The visibility of the mterference patterns for DI water and 14 giml of
sucrose solution was 0.974 and 0.633, respectively. Alongside, the representative optical rotation of DI water and 14 g/50 ml of
sucrosesolution are depicted m Figure 3(c) and 3(&} Furthermora, the deterioration i the mterference pattern iz clexly visible m
the photograph taken by the reflex camera for 14 gml of sucross solution s depictedin Figure 3(2). Conversely, DIw: ater showed
no deterioration i the mterference patt=rm, as shown in Figure 3(f).

Figure 3
Intensity profile of interference patterns recorded for (a) DI water (b) 14 g/50 ml of sucrose selution. Optical
rotation observed by PLRA polarimeter for (c) DI water (d) 14 g/50 ml of sucrose solution. Images of interference
patterns captured by reflex camera for (e) DI water and (f) 14 g/50 ml of sucrose solution
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Interference pattems wers mdividually recorded for sucrese, glucess, and fructese at differentconcentrations rangmg from O
to 14 g/50 ml. The wvisibilities of the correspondimg mterference pattems were assessed from the maxima and adjzcent minima
uzing Equation 2. A sequentizl decreasing trend iz observed i the wisibility with increzse i the concentration for each sugar
sample. To verify the results, visibilities were 2lso calculated from wradiance and optical retation of the transmitted laser beam
from the sugar selutions using Equation 3. For comparison, the detected and caleulared visibilities were plotted over ezch other, as
shown in Figure 4. It can be observed that the visibilities detected directly from the mterfersnes pettern and those ezleulated
mdirectly from the rradiance and opticalrotation followed 2 similzr trend, with an average deviation of 1.75%, 1.72%, and 4.24%,
respectively, for sucrose, glucose and fructose. Thus, the performance of the novel polarization-sensitive mterferometric schemes
was cross-checked and found to be satisfactory. The deterioration of mterference frmge wistbiity for fructose selutions was found
to be 1.19 znd 128 times prester them that of sucrose and glucose, rﬁspﬂcu\ ely. Thiz may be associated with the higher optical
rotation of fructose solutions, 2z evidenced by itz specific rotation I:[Er],,} of 9"' 4 deg dm em* g! for the D-line of the sedium
lamp (3=38%.3 nm, T=20 “C) [36], compared to 66.3 and 32.5 deg dm-"em* g' for sucrose and glucose, respectively. Moreover,
the sbsorption of the HelNe lzser beam is higher for fructose than for sucrese and glucese, resulting i s lower fringe contrast for
fructose selutions. The decreasing trend i the wvisibiliies of mterfersnes pattems for glucese mnd fructose reported by Calixto ot
zl. [38] was supported by 2 polynomial fitting function of degree 4, which shows the higher degree of nonlinezrity i their system
which leads to deviztion from the theoretical justification i Equation 2 and Equation 3. In comparizon, owr experimental
techmique is more cost-effective and does not suffer from speckle notse associzted with images tzken by 2 camerz resultng m
results that zre more closely alipned with the theerstical trend. Furthermore, the rize time of our photodstactor (12 ns) 4z rapid
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encugh to detect changes m the wvisibility of the mterference pattem gquickly. Performance of the designed mterferometric
polzrmeter for three different sugar sclutions s summarized m Table 1.

Figure 4
Variations in visibilities with change in sugar concentration as determined from maxima and adjacent minima of
the interference patterns using Equation 2, and calculated based on polarimetric rotation and inten sity of the
transmitted beam through the sugar sample using Equation 3
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Table 1
Performance summery of the developed interferometric polarimeter for quantification of sugar solutions

. eal ) risibili risibili Visibility
Concentration (g/50 ml) o mT::::]tau:'E Optics l:.L]l:ltatu:m Z::L;t:ﬂ :allz'Ll;::?d dlﬁ;ql;;um
0 239 0 0.37 0.39 124
2 234 9.3 0.36 0.97 136
4 230 13.8 0.34 0.95 160
228 19.94 031 0.93 2.28
Sucrose 223 28.05 .86 0.87 1.03
10 213 33.03 0.80 0.82 186
12 216 41.74 0.74 0.73 0.8
14 212 4587 0.65 0.68 3.72
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Concentration (g/50 ml) T m?::;f]tmme Dpﬂﬁl(_r]utatluu Z;Lhiﬁ :allzﬂ}l:::?d diﬁtt‘seﬂligll:}(%]

] 239 o 0.98 0,99 0.80
2 236 297 0.98 0.98 0.81
4 233 5.B2 0.97 0.98 0.81
Glucose & 230 10,52 0.96 0,97 0.B2
B 228 14.85 0.93 0.95 168
10 225 20,64 0.89 092 3.04
12 222 26.66 0.5+ 0.88 3.68
14 220 347 079 0.80 210

. . . . 11 ‘i.-"i.si.bi.‘l.i.t_‘,"

Concentration (g/50 ml) k mT:::LE]tmcE DpthaIEL]utatLuu Z;ﬂi}l:—i :allz-ﬂ-{:::?d MEF;LSME
] 239 o 0.97 0.99 1.71
2 232 -5.86& 0,95 0.98 2.74
4 225 -15.25 091 0,95 3.81
Fructoze 218 -25.85 0.85 0.88 3.05
210 -44.74 0.76 074 177
1o 202 -53.98 061 0.58 515
12 192 -50.64 043 045 5.53
14 182 -73.25 .25 0.28 5.73

3.1. Hysteresis, sensitivity and limit of detection (L.OD) of the sensors

For hysteresiz anslysis, the sugsr concentration is inereased and then decressed zeress the full working range of the sensor
m steps of 2 g/ml, and the visibility of the mterference pattem iz determined as presented i Figurs 3. Overzll, the concentration
vs. visibility curves followsd parzbolic twends. However, two distmct linear regions can be identified: one i the lowsr
concentration rangs (0-6 g/50 ml) and another m the higher concentration range (6-14 /50 ml), which are used to determine the
respective sensitivities and LODs. The parsbolic md linear fitting functions and related parameters zre listed m Table 2. The
hysteresis values are 0.93%, 0.91%, and 2.63% of the maximum visibilities for the mterference pattems of sucrose, glucess and
fructose, respectively. Sensitivities are determined from the respective slope of the linear curve fitting and LOD is determined by:
LoD =3( %j [37], whers, § i3 the standard deviation of the mtercept and 5 is the slope of the calibration curve. In the ragion- 1,
fructose offered the highest sensittvity of 00193 (g/30 ml)-', which was §.09 times that of glucoseand 1.83% times that of sucrose.
In the region-2, fructose again offered the highest sensitivity of 0.077 (g/30 ml)', which was 3.36 times that of glucose and 2.41
tmes that of sucrose. The LODs were zlso caleulated from the fithng parsmeters i both regions for each sugar sample. In the
region- 1, sucrose offered the lowest LOD of 0.0021 gml, which was 2.76-fold that of glucose and 1.71-fold that of fructose. In
the region-2, sucrese agzin offered the lowsst LOD of 0.0036 gml, which was 1.30-fold that of glucess and 1.18-fold that of
fructose. Table 3 compares the sensitivities and LODs of the mterferometric pelarmeter i the two lmear regions with those of
the our recently reported PLEA polarimeter [44]. It can be seen that the mterferometric polarimeter offered 1320 times and
16.11 times improved LODs than the PLEA polarim eter in the regions 1 and 2, respectively.

Table 2
Curve fitting parameters of parabolic and linear functions applied to the data points of Figure 5. Only the
increasing concertation curve fitting parameters are listed here

Sugar Polynomial fit (¥ = ax® + bx + £) Linear fit [y = mx+ p)
pe Region-1 (0 - &6 g/50 ml) Region-2 (6 - 14 g/50 ml)
a b c m el m P
Sucrose -0.0015 -0.0020 09716 -0.0103 0.9759 -0.0320 11070
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Glucose -0.,0013 00041 3759 -3 2 09799 -hO2le 10920
Fructose -0.0040 0.0047 9641 -00185 0.9790 -O216 13231
Table 3

Sensitivities and LODs of the individual sugar samples and their comparison with the PLRA polarimeter

Sugar

type Region-1 [0 - & g/ 50 ml) Region-2 (6 - 14 g/50 ml) PLRA Polarimeter [44]
Sensitivity LoD Sensitivity LoD Sensitivity LoD
(g/50 ml) (g/ml) (g/50 ml) (g/ml) (degmlg ] (g/ml)
Sucrose 00103 0.0021 0.032 0.0036 163.41 0.0407
Glucose o003z 0.0058 0.021e 0.0046 122.06 0.0948
Fructose 0.0195 0.0036 0.o770 00042 272.84 0.0689
Figure 5

Repeatability and hysteresis analysis of the proposed interferometric polarimeter for one full cycle of the
increasing and decreasing concentrations for (a) sucrose, (b) glucose and (c) fructose. Each parabolic curve can
be divided into two linear regions: 0 - 6g/50 ml and 6 - 14 g/50 ml, as shown in the inset of the plots
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4. Conclusion

An imterferometric-polarimeter based sugar sensor has been developed and demonstrated. Concentration of the sugar
solution was determmed from the visibility of Mach-Zehnder mterference pattem. The vistbility 13 found to be direcfly affected
by concentration of the sugar solution due to its optical rotztion and #radianee of the laser beam passing through the sample. The
sensor offered 2 parsbolic response for mterfersnce pattern visibility variztion with changs m the sugar selution concentration.
Two distinet linear regions 0 — 6 g/30 ml and 6 — 14 g/30 ml zre identified for sensitivity and LOD calculation. In the region- 1,
fructose had highest sensitivity of 0.0193 (250 ml)-', which was 6.0% times that of glucese and 1.8%mes that of sucrose. Alse, m
the region-2, fructese showed sensitivity of 0.077 (g/30 ml)-', which was 3.56 times and 2.41 times higher than those of glucose
and that of sucrose, respectively. In the region-1, sucrese offered the lowest LOD of 00021 g/ml, which was 2.76-fold better than
that of glucose and 1.71-fold that of fructose. In the region-2, sucrose had the lowest LOD of 0.0036 g/ml. which was 1.30-
fold mmproved than that of glucess and 1.13-fold that of fructose. For hysteresis analysis, repestzbility response i3 observed m
one full cycle of mcreasing ‘md decreasing concentrations of the sugar solutions. An average deviation of 0,011, =0.010 and
=0.029 iz observed m the visibilities detected m mereasing and decrezsing concentrations of sucrese, glucess and fructose. This
confims the scceptzble precizion and hysteresis free responsze of the sensor. Visibilities of the mterfarence pettems were zlso
confirmed from the iradiznce znd optical rotztion of the szmple beams with respect to the reference beam at different
concentrations of sugar selutions. An average deviationof 1.73%, 1.72%, and 4.24% iz found m the visibilities caleulated by the
two differsnt optical schemes for sucress, glucose md fructose, respectively. Thus, the performance of the novel polarization-
semsitive mterferometric scheme was eross-checked and found to be satisfactory.
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