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1. Artificial Neural Network
2 . Support Vector Machine
3 . k-Nearest Neighbors

4. Principle Components Analysis
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7. Stretch O-H + O-H deformation
9 . Multiplicative Scatter Correction
10. Partial Least Squares

11. Ascorbic Acid

12. Soluble Solids Content
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1. Bulb

2. Immunomodulatory
3. Near Infra-Red (NIR)
4. Reflectance

5. Transmittance

6. Transeflectance

7. Intractance


http://dx.doi.org/10.22034/FSCT.22.162.265
https://fsct.modares.ac.ir/article-7-78335-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-29 ]

[ DOI: 10.22034/FSCT.22.162.265 ]

\i'i.:‘.s,a Y 092 Ay OJLQ.-::I

Ol e gl 5 p sk oo

Loy oS e onl Vems o WG (63,8
ik A gy el g e Glllee Sl 4 e
@ als) UL Do 4 o sladisel
M L e SlS b 3 L (sle o (S
el oks SG bbb (osle Jtls bl 4 anely)
Condy 3 dmlie jshie a4 ;5 g 1wl
oS (2Ol 5y L 5 b5k gols peid
Eres P Bl e a0l oS 35y SOU o e 8

Q&ﬂ.«\g s (J:A)JL! \-\-\'—(‘\Y’-\) chSC}c
Lﬁufi‘g) 9 .5“9.0 —Y
L gos (g 5lwoslal .Y

e 313 5550 Sladised 4 (s pl el
Ao ) ($55 o Ol (ol Lasl 5 53 eddid) 8
OLaSs lag 5 S s S L s (S e exs
A3 s g ST ol JUT 1 ssle e
S b s 03 Sl 5 (S G Sl g e
ot e TY b5 b e Dl RS
Sosa sl Ll 5o 05 Sl LS
53 s g AT Ol a5 cadits S5
il 250 0l VY 5ola Y G, Y Sl e 5 Slas o5l

A S 13
5‘)‘},3# YY

Aelazs 80 sl s L R L Lk slacid
J s Flame -NIR Jie ey xSl 51 [YE] us
e AYI=A e aels L Ocean optics oS, %

\.l:;‘ 6‘)“}.&_&.:14 @J“:’ )‘ J,B (\J_}J}) Jd abu:-w(

4. Mid Infra-Red

5. Least-Squares Support Vector Machines

267

5 o—lh glacdle 51 | ole glaesls 5 s sl
i el ks b S gslwdds 1) s
Olge amen by 0L, b5l Ll -
O R o RO LT JYF SV I PR VPO

[Ve] el jowbne 20tk 4 s L

i 5 e (VoY) O 5 S 5
5 Ed i e 535 GCE e 5 o e R
NIR U3k slacid (s3ladde s a0 1y )3 5]
slabdtl a5 asllas pl 53 s gad iy o
TlgeeremT ol s gl kb 5 sl o s
e——ib 35 et B Ad el Ve eem
BB o2 03 B e fe e sl 2 NIR
s dde oLl slasar i Gb 5 en s eoli
IV 5,05 65, PCR* Jus 4 o PLSR!
Sems pase—is OSGl (Y010) OLSKan 5 osn )
SFTIRY b U1y o 3 s &b sl
U5k Glacib L3S ey PLSR g S, Jie
Slebl Lol o eslen ol 0v =g v e em™) aels s
e 33 53 D Al O e o e s AT il
el (Y 019) 0L 5 K5 [YY] ol 5 O
33 1y e o 5 MIR® NIR il s,
Gl ogen 5L 036 0500 31 (S5 505 a5
s o eddag G, YV Y Vot Yer)
@L:.'s 3 s S sl LS-SVM® , PLSR slaJde
Aol s s ol glon Ve SIS andlls
B oS 53 s ) JoS Lo se Sl S ol
sla b shesla Wl [YY] il osg 5550 g =25
5 (S3Y) A 658 o s—atl e 5 o5

oy Lgucz_w_i:b 05 5 asl a g (gl palb

1. Partial Least Squares Regression
2. Principle Components Regression

3. Fourier-Transform Infrared Spectroscopy
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4. Accuracy
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Fig 1. All acquired spectra (converted to absorption) on A: Intractance and B: Reflectance
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Table 2. The overall accuracy (%) by classifiers in the training and testing data sets based on different pre-
processing methods (Intractance)

KNN (%) SVM (%) ANN (%) P Pl
Train Test Train Test Train Test Spectral Preprocessing
100 100 100 100 100 96.30 No Preprocessing
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Table 3. The overall accuracy (%) by classifiers in the training and testing data sets based on different pre-
processing methods (Reflectance)

b At

KNN (%) SVM (%) ANN (%)
Train Test Train Test Train Test Spectral Preprocessing
98.92 96.30 98.92 92.59 98.92 96.30 No Preprocessing
95.70 96.30 95.70 96.30 98.92 100 MSC
95.70 96.30 95.70 96.30 98.92 100 SNV
100 100 100 100 100 100 DI1+SG
100 100 100 100 100 100 D2+SG
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Garlic medicinal plant powder is significant from a commercial perspective
and is widely used as an additive in the food and pharmaceutical industries.
Spectroscopic techniques serve as non-destructive methods for assessing the
quality of food products, medicinal plants, and related products. In the
present study, the efficiency and potential of two widely used modes,
reflectance and intractance, in near-infrared spectroscopy in the range of 936
to 1660 nm were compared to assess the feasibility of distinguishing fresh
garlic powder. In each spectroscopy mode, 120 spectra in 2 replicates were
obtained from garlic powder samples, resulting in a total of 240 spectra. Prior
to modeling, 25% of the spectra were randomly selected for validation, while
the remaining spectra were used to compile the models. To mitigate potential
noise, the impact of common pre-processing methods on the performance of
the artificial neural network (ANN), support vector machine (SVM), and k-
nearest neighbors (KNN) classifiers was investigated. The principal
components analysis (PCA) technique was employed to reduce the
dimensionality of the spectral variables, and the first four principal
components were used as classifiers inputs. In the intractance spectroscopy
condition, the SVM and KNN classifiers separated spectra obtained from
powders at 3 days, 3 months, and 12 months with 100% accuracy. The ANN
classifier achieved 100% accuracy in distinguishing the mentioned spectra
in all preprocessing conditions under investigation, except for the raw spectra
(without preprocessing). Near-infrared spectroscopy in the 936-1660 nm
range, combined with chemometrics, is effective for quickly detecting the
freshness of garlic powder. Considering its ease of application in both
industrial and laboratory settings, intractance spectroscopy mode is superior
to reflectance mode.
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