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2- Standard Normal Variate

4- First and Second Derivative

6- Covariance

8- Correlation Coefficient of Validation


WWW.SID.IR
WWW.SID.IR

e s 1) )9l 50 b (PwCadS

90 6l (LVS) ol slo picio b Woadlge olaws
9 O%lmeS 31U 0gd Sl caslis (glaiss a4 wuly Joe
Slass (Awgiy ol 5o WS xS sl e Slnoe
SlassSan A3l i 95 9 (LVS) e o st
fov 2iSlac> § RMSECV fslas (sl ls a5 ay0,8 s
(Viscarra-Rossel, 2008) s4: SDR 4
00 (i s00NS (sl Silo A lin (gl
Ly oads (g S o5lail) adly cloosls g Jow iy yige Lo
VA Sl so o i Jlesal s )0 (a2 50 slagthy,
D08, oolawl 15 ool s T g0 5l ¢ Jiue Aiges
3 Jos g g ol (55l0 0 iy Sldes ples sl
St eyl sl g ParLeS_v3.1 15 8le i 5l iaghs oyl
s ool SPSS19 38l 5

—on S5 S sla Sy kel slaeols

sle 5559 (TP s TA pH SSC) rogim oyl )0
Vol 5 g 5 e Sl s Job) Geliicsy,
sl diws (o (6 5 s 18, 5SSl (>
sl 00 03,51\ Jgdm 10/ S i diesd g lie
bty il Lado 45 aes oo Las oo
Aals jo goama palaa >, bl Jo b g ales e
039 35,15 ,1,5 sza LV [ TVEIEA 5 VYN Y-49/A7
Gl oS VYOS SYVID - &l ,5 ggame ;5 a5
o= BSC) gos J vsl> slgs ojls 8 a >V
Y= A s TA § Ko, &m0 VSIVE-AFIOA
9 SSC ,Lxe Gl il g ol s dials sl &8y aoyo
SSC 4y Cared ] £55 5 TA (50 45 a0 o 5Lis TA
P PH sl ks (6 SOl o sl ol aS el ol
el Ly LS i 5 YIVA-FIVE dials 1o g5 amme
5 e lel s o i o e, S La TP
58 Og=yl Awo yo i 0 8,8 L FIVOA (Sl

A8 90 (Shg el Cawods Jow 5 eoliiwl b e
Ll Q‘)—‘"’ 9 Lﬁ—""’LJ""‘_' 03— C)l_> 3_)5.0..' S LS‘)J
Sl ablie Lzl sllad Slasye (Sils A
(Nicolai et al., 55,5 s awlxs by Joo zuiw,liel
sladiges b il sl Jow s 2U)! sl 2007)
03 digad YA 5l oolaiwl b by Juw ool amy Jlo jo ¢ Jatius
Ay 9 (M) (i (Shmmon o o L gla>
Lyl RMSEP) iy sllas ol e (:50Le
L leJos bl @y 0 as coul a8 2l
ao Lediges (S ao o V=Y 0 Yooro o Jaiue slodiges
L RMSECV 555 oo 00ls plas! Jos o)l
(Nicolai et o awlse ¥ dlal, yulul » RMSEP

al., 2007)
D (5. _y:)2
RMSECV or RMSEP = Z:l(ryl_y) o
14
‘Q.‘— )s) 45

1l 0590 Clo B0 (g —Sojlal o=y
58 Aged slp 1 0)50 Lo B0l i Jlke =)
09 Awd diges olaas = Np

e Syl Cond b aizmen 51y sladoe
255 RMSEP Ly RMSECV ay s, 1 5,50 o
Cio So gl SDR asls 51 .wias b, (SDR
Cd o ] 9K ;06 Joe 3L V0] jieS
VIO 5 M0 s als ol 551 (Gl s B0)
O ol 20ls 3l gy 9550 Cdio (YL polie il
e L e (Sl lawgie C80) diiws jued B
Cdio i 50m35La5 SDR Lasli sl Y0 5 ¥
=l Sl VIO Sl i g Jo8 JHB eBo L a5 590
Cdo Gy Sy Joe YL cdo buiiS Ly e ls
(Nicolai et al., 2007) ool Jlai 5,40

1- Latent Variables

v


WWW.SID.IR
WWW.SID.IR

V=YL Lo/ VYAV Ll gyl /V+ 0,5lowd /Y i /(65598 (ygaw! 551500 9 Ldilobus Woliudied

0959l 4 bgrye gl AV zge Jobo SLbI gy b
Josb 290> 0 (6,500 diz s slaSy y OH g0
an byye yegl s V¥V 5 gl VN slozs
ez S5l oo 00 OH ol g CH 95 slacysi o
VEY . Qlbl o S es S S Sl o> b
a3l CH ol 55,551 4 by jo Wilgs o0 a5 515 il

(Cen & He, 2007)

O o o8 e YAVIFO-OFVYY diols jo go0xs
S5l

S ol bz b (Sl ) S b o

2 aigei 1oV (sl A Sea s de g rtcils

Jedoan) el sacis 03,91 yegil AT —VEO . Boguxe

Jsb ol el g ol slagge Job 5o g 0929

iy godls Bl 51 g (S s o) Hol (BUCSy ) S S g 9 CadS (5)ll Godls =Y Jgun
ol o, onnrd g JalBo B slis] dwd (51

(ag0d YA) St iy, diwsd

(4903 VoY) Jiliie  ouwyLael atws

g S lbe,; s S

S Gyl oeSibe . douoS Shme Bl Sl [ dusdon [ ddeS 9% 5
<IN V814 \Y/AS VY <IAY VO/AY \WYIbF  AY/AA (ioideo) 4> Jsbo
IVA \Y/FY VE/EA VA/-Y VY \YIYE VEEY Ve (o dlos) au> yhad
VIAY VARY YV/0- AN \IVF AR AVER VVIOF (> 305 5 &ss
VIOV ya/ay YYIAY \$IAS \IYY YeloA o YEIBA O AYRY  (PBriX) sas s sel> slge
[Y S JEY SIEA CIYY [y Nia) JEA CXY (20,8) 53,5 s BB o]
IYA v/a- £V \Ng - IYA Y/ fIvE YIYA pH
foIva FAVOA OFVYe  YYQef FYIEE o8- OFVYE YAV Gl ppSidee) JS Jid
0.3
0.25 -|
4
02
x
3 015
[=2]
o
= 0.1 -
0.05 -|
0 T T T 1
900 1100 1300 1500 1700
(ogil) zgo Job

S 1) 1955 (0 GSer 2 2o b (Sriwideb 51 Jeols (o b (il pgaai - JSUWS

Slao wyiem 2Ulgs PLS sl Jow g (o3l 0 i
Sl Lo 1) (68 e 08 )5Sl S 4y by e
o byye law sl jl 241, SSC PLS slo Jow
Og LB iz slaciib oS (dmiy (S,
a8 PHG = 4 il ;S 5 (B3l i Jlesl

A

S 5 L O‘)_o.ﬁ PLS LQLQJA_A i o )L,_';_cl C"L"’

Sl sl o e ()il mll 5 ¥ Json
Y dgaz 0 Slio ool Gl (Gwiien sladises @l
6L—'°u:’9) S 5 alo uL..M.oJ c.:l..».: | 00 00)5]


WWW.SID.IR
WWW.SID.IR

S s 1) 19551 O B b (P oS

e 6l LVS ag olaws .cawl ool g 4 JUSew
Jome Load coion polde jloges .ol Vil Jow
=3, ;6551 SSC o0y (5 ,Sojlasl polie ply jo aig
03,51 Al =Y S5 5o (i sladised sl s 5ue
45w o las Gliie plo sloaidl zls .ol oo
L S0 &g smicies L )53l ilis 013, SSC
Herrera et al., )RMSEP=\/-f: 41, =-/aV-
«(Arana et al., 2005) roy = +/--AYY/A## (2003
rp +/4+# (Larrain et al., 2008) rey = +/aY0 -+ /4#¥f

fp = +/YY+ «(Cao et al., 2010) RMSEP= - /q0A 4=

«(Guidetti et al., 2010) RMSEP= \/fA- 4
s RMSEP = «/-—#Y./f0- ¢ 1p = +/--2VF/20)
¢ (Fadock, 2011) SDR = Y/Y-0F-/\ Y-

J—-B (Giovenzana et al., 2013) rey = </A#+ -+ /AAY

St 55 s kS i ] (S e
SLadie ot ) slaoaslt s x50y
L i liel g olite (o Lol (g 50 (351
as RMSEP ooy 5l olis Jax e slpdSges
sole3 1, SDRCV 4 SDRP ey 451y RMSECV
SIS oy )90 (S Sl S
a3 o 523 SSC (gl ;5 PLS o 5 ol
a_ ,0L8 MF+SNV+D; s MF+SNV+D; SNV a_§
MF o SNV Ly 355 5 (Da) pgo 5o 5l ooliz_l
= /¥4 RMSECV = +/fAY) (s sins &8s sl

5rcv

=_+/aYY RMSEP/ = -/oA+ SDRCV = Y/AYY

‘rp
L oS5 5 O1) Jsl $io & Eons (SDRP = YV-Y
5 ¥ slasiz) <l SSC in i sl MF 5 SNV
o uM_,])_9] A e D: s> 4 D2 )‘ sslazwl (Y

09318 1 v Bliso (a9 S Wb w PLS (slaJue ablite (oxiw )lisl gl - Jouo
S 108 35551 (59,0 S s Shg S ot Sy

SDR ey RMSECV g LVs o010 3 ey 90 5 S

VIFED “IVYA JJaTe W e G

Yiass SIVYY “AFS W MF

Y/-2A A IAVA J70 V0 SNV (S5 I el ol
°Brix)

Y/ray NTEN % 5 MF+SNV+D;

YIAYY -/a¥4 JFAF v MF+SNV+D,

VI - 103A IRY Ve i G

VI NS IRY 5 MF

V- - SIVEA IR v SNV OO S

VYA VP “114 ¥ MF+SNV+D; (e

\ISSY oIAYY o[4YA 5 MF+SNV+D,

VA IAVD YE 'Y I i O

V- - SIMVA Y0 VY MF

Y/-VE < IAVY YD X SNV pH

YAV oIAY <14 A MF+SNV+D;

Y- NER N 5 MF+SNV+D,

\EYS <IVEA YavsY 'Y I b O

VEY - -IVo- YNEY \0 MF

\/FAY JIAYY Yo/ 5Y 'Y SNV S

1/vaa JAFY Yo/AY- 5 MF+SNV+D; Saada

V/A8A oIA$Y Y/5va 5 MF+SNV+D,

IR}


WWW.SID.IR
WWW.SID.IR

WoYE Qo VYAY bl g ,les /Yo 0,lans 118 Al /(55598 (yqml juilSo g railobus Coligios

Slaasaes sl Xms 13, L9553 PH ool (55050l
el 00 08 z -V S e et

Oliass s 5l Giegh opl o odd Sw i PH
sfp = +/AYA L (Cao et al., 2010) )|, e ¢ $5LS
GMUW_) 3»)9.)‘_.990 5O 9)_:w RMSEP = -/\Y?
Ca—ws g p = /YOA —+/2Y « L (Fadock, 2011) g0l
ol VIOF =YY e Jlas Bl yol

2 on Oy Slaw ple aile (JST B85 )90 )0
S8 yad s Eeelb SNV Gslo s oo < iy ol
OISt 5 @i b b aslie o (33l slaoe
sleslawl b o5l Joe o ke Sl ool ailo L3
sl LVs =# L MF+SNV+D2 osls o i
RMSEP =YY/¥f)\ odov= - /AFY RMSECV= Y\/FV4
o2 43 S503 s SDRP 4 SDRCV 41p = - /AfP?

o=l P NIR (mwca s lawgs ool oo i TP
(Fadock, Sgols lawgs oo cm i TPl imgss
g SDR =V/V+«=\/YY+ g1p= -/FAV--/0\# L 2011)
(Guidetti ) )San 5 53365 Jawgs ouls S i TP
J—doa el o s rp=-/¥Y- Lyet al, 2010)
ot O NIR (s @S g ducals,
o) 3 555 5 335 (Y S35 SDR) s Jub
Jyese 9 o5 89y 0 5 8 S eslasl oos
J8 s pSosluil o SGo3 F g P (Prwaands 3l eolaiul
255 )18 Az g5 9,50 WS e 595l 8, Cnl S

L_g 03 AS"*‘*"U“‘“’ ).:OL_QA O Lﬂwiat.o :L.».:LM
2o Sty boad (S0l polie 5 Joe (n e
00)9] ¥ Jouz 0 Cio o glp S sladiges iy
90 25 B Sy o Sl duglae .l ouls
9 S5 sy (i Lol (o ey
t UH)T Joolaiwl b oy sloyig, b o (6,505l
BRRT3. SWap RN ¥ IR I W S KA TP WL

Y.

SSC =i dibe TA —p iy oga> 0

3 55t cou 1) PLS (sl Jaw guls SNV ijls 5 i
TA o Sl G030 5 Gl (=t Sl 00l
bogie o835 L MF+SNV+D, oS 5 (5l i
SDRCV = \/$§Y dy = «JAYY RMSECV = +/-1A)
Eewl (SDRP = \/0++ & = +/A+# RMSEP = -/-Y-
S (LVS = 7)) Joo oyt (oGl b5 (Hs
Sl SSC (sl Joo (n e gmin @l jl pbens
e am poSSl e TA G L (Y 5 Y sla Jsu2)
3Ly o] Yl g ol 28 SSC clale | L Fpir
aas 3 3l cos glaas ) NIR cibs Wilgt a5 s
oAt o L8 LS A (cmten sl Joe 0o e
sloaasl el o YL polis 5l cio ol ol polio
NIR vl b oSl TA o i o ol S50
T = [VFF VEY L o ol a5 acas o s
V/f0--V/Ad+ 3 RMSEP

SDR= o[e—+ 08/ AP

(Giovenzanaet rp = +/#4Y-+/AY# 4 (Fadock, 2011)
, J—Bal, 2013)

ol o logoi .ol

RO
SrSoslasl polie ply jo digy Jow bodd gu dion
2 o Gaiged Sl g Kws 1, 55 TA suls
ol 00 08,91 & =Y IS

PH —mim e =S 5 ol i o e
RMSECV = +/YY2) MF+SNV+D1 b3l s

RMSEP = -/A\Yd SDRCV = Y/\V\ &ey = +/AQY

Csl 035 (LVS = A s SDRP = Y/Y\% ap = +/AQA

55 Jae 35 il & gl Gt sl 4 MF 5 SNV
ool 5l il Wilgs e a5 cesl oaielnid PH oo i
45 amaee QLS T Jgar adl fig 4 Jiow Cod
ooliwl 3550 Sl bilo iy (oled 5 B (20> b
polie logai aijlo |y pH o in Gles Basod cpl jo

pobie lp )o die Joo biwgi oot


WWW.SID.IR
WWW.SID.IR

e P 1) )35l B pb (S

3529 30,0 0 Jloixl ma s 1o (gl e S| s Load  m i polis o Olas 5l Sz

Doyt Gy Ly ead (Sl polae 5 A5l Joe

Jano (sBdiged b (g ySwms 185 5551 Gyonul puddS (S0 (1 5t (il gl -F Jgu

SDRP rp RMSEP S99 S SS9

YIVeY -/AYY < JOA- CBIiX) gos o sl slge
Vb A5 ey (20)9) (33,5 53 BB o
YIvVAS - IAQA VYO pH
VAT < IAS® YY/F Gl e oS o) S Ui

093152 Je (3 5t 53 NIR (2w b s (g vl TP 9 PH (TA SSC (s b (u5ilio dunylio gl € Jgoo
S5wms o8y 59531 53 Jhme (sdigas (6l g 0 S 9, b el 2and (645031051 palio b

S90S (SR
5 0955 i BB sl _
pH (CBrix) gud Jo sl olgo
() 2 p S o) (w0,9)
FAVOAC Y. c -y P YAy ? oad (5 pS ol
feA-5 YIAY © -[§y P YA/A @ VT

.Ai)lai ‘5)1‘)6';"" SOl Qo0 N JLo;Jl CJa..; 5 J):....m d3):> 6)‘° LgL{au..f.nL..o OFmw o 5

051 r oA 25 1= 147y o
P ° - BV
© 0485 |  RMSEP=.L.1. . g E,;A;_EP o
f(’ SDR=Y/a o 2 =vivy
0.46
E g
% 0.435 I 21 "
3 041 3
3 3 19
0.385
_ 17 T T — — — )
0.36 j ' ' ' ' ' ' 16 17 18 19 20 21 22 23 24 25
036 038 04 042 044 046 048 05
o sunlin TA (%) ous saslin SSC (° Brix)
4.85
= r,=eASS Ty /AA
S 520 | ° 4.65 -
S RMSEP=YY/f¥\ ° T RMSEP= ./\vs
& 480 | SDR=1sar 324.45 SDR=Y/1# .
™ 425
;’ 440 19
13 N - 4.05
g 400 ‘},
3 3.85 z
360 365
o [ ]
320 T T T T T T T " 3.45 ° T T T T T S
320 350 380 410 440 470 500 530 560 345 365 3.85 405 425 445 465 485

suls sawlie TP(mg/l) s oaline pH
-1 Il

o by 3l —Y JSUS
S5ws 18y )95 (511 ol o (5503131 prolio il 53 oo (325382 L TP (5 9 PH (g TA (2 SSC (!

\g|



WWW.SID.IR
WWW.SID.IR

WoYE Lo/ VYAY bl g yles /Yo 0,lan 114 Al /(55y9 WS (yqml juilSo g railobus Coligios

OeSle i) PH (s Sl B3l O e S S5 Ao
ot 0 p5 9 NVO L Jolae sty sl Sluye il oolinul a5 was oo lis Liee ol gl
Sl ;ild oS 5 Aibncim CIAM L Jolas i el Qe o1V e e Biels [0 2iSad py do 3 SU0)5 ¢ puog 3
Ot Sl Jol Bt g o jlaibnl Jlo b asg bolen L5 4565 b olyen ailoe yild (oS5 53l i b ol pon
Ll ool Jol> PH 5 Sad e al> Slge lp Gmiim diy)) Saci e dwls olge Wlg e ped Bdw g o il
sNIR (omwa b Load (it (L oeSile Al (50 A L Jolas sim i sl Sla o o Sils
9oy B Jlisl maw 55 g o slaghs; bosd s pSolll s S as 1B wll (C/ATY L ol o i (Ko
00l (S § 00 (6 S ojll polie S wes e pli ey L ol i slas Sl pe w1l &y )
Gk ol @l 9 ey )l cre Sold do o sl IS s g (A F L ol i i (Shaed oy
sla S hy i Sl gy Solo Coz Wl S YEIFRY L Jolae g slas Slape (Sl di)
2y e Sl B (&S s L GRS ol i Sied oS

&1»

Arana, |., Jaren, C. and Arazuri, S. 2005. Maturity, variety and.origin determination in white grapes (Vitis
Vinifera L.) using near infrared reflectance technology. J. Near Infrared Spec. 13(1): 349-357.

Bobelyn, E., Serban, A. S., Nicu, M., Lammertyn, J., Nicoli, B. M. and Saeys, W. 2010. Postharvest quality
predicted by NIR-spectroscopy: Study of the effect of biological variability on spectra and model
performance. Postharvest Biol. Tec. 55, 133-143.

Cao, F., Wu, D. and He, Y. 2010. Soluble solids content and pH prediction and varieties discrimination of
grapes based on visible — near infrared-spectroscopy. Comput. Electr. Agr. 71, 15-18.

Cen, H. and He, Y. 2007. Theory and application of near inferared reflectance spectroscopy in
determination of food quality. Trends Food Sci. Tech. 18, 72-83.

Chen, P. and Nattuvetty, V. R..1980. Light transmittance through a region of an intact fruit. Trans. Am.

Soc. Agr. Eng. 23(2): 519-522.

Coombe, B. G. 1992. Research on development and ripening of the grape berry. Am. J. Enol. Viticult.
43,101-110.

Ebadi, A. and Hadadninejad, M. 2014. Physiology, Breeding and Production of Grapevine. University of
Tehran Press. (in Persian)

Fadock, M. 2011. Non-destructive vis-NIR reflectance spectrometry for red wine grape analysis. M. Sc.
Thesis. Faculty of Graduate Studies. University of Guelph. Ontario, Canada.

Fu, X., Ying, Y., Lu, H., Xu, H. and Yu, H. 2007. FT-NIR diffuse reflectance spectroscopy for kiwifruit
firmness detections. Sens. Instrum. Food Qual. Saf. 1, 29-35.

Giovenzana, V., Beghi, R., Mena, A., Civelli, R., Guidetti, R., Best, S. and Leon G, L. F. 2013. Quick
quality evaluation of Chilean grape by a portable vis/NIR device. Acta Hortic. 978, 93-100.

Golic, M. and Walsh, K. B. 2006. Robustness of calibration models based on near infrared spectroscopy to
the in-line grading of stone fruit for total soluble solids. Anal. Chim. Acta. 555, 286-291. Guidetti, R.,
Beghi, R. and Bodria, L. 2010. Evaluation of grape quality parameters by a simple VIS/NIR system.
Trans. Am. Soc. Agr. Bio. Eng. 53(2): 477-484

Yy


WWW.SID.IR
WWW.SID.IR

r§ P 135 6551 0 e b (P oS

Herrera, J., Guesalaga, A. and Agosin, E. 2003. Shortwave—near infrared spectroscopy for non-destructive
determination of maturity of wine grapes. Meas. Sci. Technol. 14, 689-697.

Jaiswal, P., Jha, S. N. and Bharadwaj, R. 2012. Non-destructive prediction of quality of intact banana using
spectroscopy. Sci. Hortic. 135, 14-22.

Jamshidi, B., Minaei, S., Mohajerani, E. and Ghassemian, H. 2012. Reflectance Vis/NIR spectroscopy for
nondestructive taste characterization of Valencia oranges. Comput. Electr. Agr. 85, 64-69.

Larrain, M., Guesalaga, A. R. and Agosin, E. 2008. A multipurpose portable instrument for determining
ripeness in wine grapes using nir spectroscopy. Trans. Instrum. Meas. 57(2): 294-302.

Mitcham, B., Cantwell, M. and Kader, A. 1996. Methods for determining quality of fresh commodities.
Perishable Handling Newsletter. 85, 1-5.

Moghimi, A., Aghkhani, M. H., Sazgarnia, A. and Sarmad, M. 2010. Vis/NIR spectroscopy and
chemometrics for the prediction of soluble solids content and acidity (pH) of Kiwifruit. Biosyst. Eng.
106, 295-302.

Nicolai, B. M., Beullens, K., Bobelyn, E., Peirs, A., Saeys, W., Theron, K. I., Karen, I. T. and Lammertyn,
J. 2007. Nondestructive measurement of fruit and vegetable quality by means of NIR spectroscopy: A
review. Postharvest Biol. Tec. 46, 99-118.

Nicolai, B. M., Defraeye, T., Ketelaere, B. D., Herremans, E., Hertog, M. L., Saeys, W., Torricelli, A.,
Vandendriessche, T. and Verboven, P. 2014. Nondestructive measurement of fruit and vegetable
quality. Food Sci. Tech. 5, 285- 312.

Rahemi, M. 2010. Postharvest: An Introduction to the Physiology and Handling of Fruit, Vegetables and
ornamentals. Shiraz University Press. (in Persian)

Raja, H. N., Dara, N. E., Hobaika, Z., Boussetta, N., Vorobiev, E., Maroun, R. G. and Louka, N. 2014.
Extraction of total phenolic compounds, flavonoids, anthocyanins and tannins from grape byproducts by
response surface methodology: Influence of solid-liquid ratio, particle size, time, temperature and
solvent mixtures on the optimization process. J. Food Nutr. Sci. 5, 397- 409.

Sanchez, M. T., Joze Del La Haba, M., Benitez-Lopez, M., Fernandez-Novales, J., Garrido-Varo, A. and
Perez-Marin, D. 2011. Non-destructive characterization and quality control of intact strawberries based
on NIR spectral data. J. Food. Eng. 110, 102-108.

Shao, Y., He, Y., Gomez, A. H., Pereir, A. G., Qiu, Z. and Zhang, Y. 2007. Visible/near infrared
spectrometric technique for nondestructive assessment of tomato ‘Heatwave’ (Lycopersicum
esculentum) quality characteristics. J. Food. Eng. 81, 672-678.

Tafazoli, A., Hekmati, J. and Firozeh, P. 1993. Grape. Shiraz University Pub. (in Persian)

Teye, E., Huang, X. and Afoakwa, N. 2013. Review on the potential use of near infrared spectroscopy
(NIRS) for the measurement of chemical residues in food. Am. J. Food Sci. Technol. 1(1): 1-8.

Viscarra-Rossel, R. A. 2008. ParLeS: Software for chemometric analysis of spectroscopic data. Chemom.
Intell. Lab. 90, 72-83.

Wold, S., Sjostrom, M. and Erikson, L. 2007. PLS-regression: a basic tool of chemometrics. Chemom.
Intell. Lab. 58, 109-130.28.

Yy


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fiopscience.iop.org%2F0957-0233%2F&ei=FScFVaHDCqTIyAP1lYLABw&usg=AFQjCNGQq8Z39TItCHGbNxxnIq7OLg2PYw&bvm=bv.88198703,d.bGQ
WWW.SID.IR
WWW.SID.IR

ZAgricu ltural Mechanization and Systems Research/\Vol.19/No.70/Spring & Summer 2018/P:13-24

AERI

Nondestructive Quality Assessment of Grape (Cv. Asgari)
Based on NIR Spectroscopy

F. Azadshahraki®, S. Kalantari and B. Jamshidi

* Corresponding Author: Assistant Professor, Agricultural Engineering Research Institute, Agricultural Research, Education
and Extension Organization (AREEO), Karaj, Iran. Email: farzad_shahrekian@yahoo.com
Received: 26 April 2016, Accepted: 8 August 2017

Several destructive and non-destructive methods are employed to measure the fruits and vegetables quality.
Destructive methods are principally expensive and time-consuming. In current study, some quality
attributes of Vitis vinifera CV. Asgari such as soluble solids content (SSC), titratable acidity (TA), pH and
total phenolics (TP) measured by near-infrared spectroscopy (NIRS). For this purpose spectroscopy was
performed for 110 grape samples in the range of 900-1700 nm chemicals measures were carried out for the
quality attributes of samples, and calibrated models were used to establish the correlation between the
spectral data and chemical measurements. Results indicated that the best partial least square (PLS) models
had root mean square error of prediction (RMSEP) equivalent to 0.580, brix of 0.02%, 0.125 and 23.441
and correlation coefficients (rp) of 0.927, 0.806, 0.898 and-0.866 for SSC, TA, pH and TP respectively.
Comparison between the mean values predicted by the best models and the mean values measured by the
reference method for each attribute showed a non-significant difference between the values predicted by
the best models and the measured values by reference method at the 5% level for all attributes. It was
concluded that NIRs could be a fast and accurate method for non-destructive prediction of some internal
guality of Asgari grape< and other attributes which are difficult to measure
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