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6. Flavonoid

7. Anthocyanins

8. Non- Climacteric
9. Verison

10. Cholorophyll
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2. Titratable Acid
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4. Shikimate

5. Phenyl Propanoid
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2. NIR Spectroscopy
3. Root Mean Square Error of Prediction
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3. Partial Least Square

4. Covariance

5. Principal Component Analysis
6. Standard Normal Variate

7. Median Filter

8. Second Derivative
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2. Cyanidin 3- glucoside



iS5 (Siglsire sla SRy bl slaesls V Jgaz o
slawi) Oy ooy Bd> 1w 30,8 Al o o8, 6K
loas hé g Job (uSiles .l 0ol 03,91 (sae 1+ # ladiges
MYNYY 5 o dee AUFFYVION dls o sy @
clls S8 8 8 BAV-VYIYE Ll )0 a0 (39 9 yo shee
SSC &l s &ials w04y Wrosls (54098 10 455 b0uS )l a5
VR g Sy A2 WVPIRY o i 4 85 TA
2550 50 a8 05 s O E95 5 del Gliee 05 aoyo +/FF
YADIFE-EVANY dls o S S8 el b (o
bgio b ojlae iliwgiil Glie .cadls 18 2 j0 08 e
VUSE g b sl o08) Gal 5o 50 )5 e INY
OLas AV =120 NM bogasme jo |, diged S ol b

e Sz Joa plil g plwl slagse Job) weo o
SLbl o e Sy K s i b (Wil i
S5 aeie Sy 5 OH pgd (5355l 4 atunly AV-NM
393> ;3 i 4 OH gl 9 CH 9o slagygisgl 4 ainly
D9 10 S8 Sy Sy pizmed o VFYenm 5 VY4-nM
(Cen and He, 2007) 59 CH Jsl )55l 43 b3 00 V#Y-NIM

Sy ol Bas 3 s 3055 &l o o8 ;9551 gslol goodls Y Jgus

ARTARAY AAIN
VIYYA </£AA

Grogsko) Jsb  AUFF YO
Giosheo) ;h8 ALY \Y/eY

> o3 DAY NYYE ANADD  VFIA
(4 03 )5 p)5)
SSC(Brix)  Vi--  YSIFY  YYVFA VAR
TA (%) .J¥5 .YA JEYE VY
pH Y/ Y/as YIEN IYAY
TR(mg/l)  YAMSEE  FYARY  FVENIY  FY/AGR
EA(mg/l) ooy VDY MY /Y0

9 oS 3 TP s BB ol TA L S Jo ol Slge ()l a0 :SSC 2
o bas (pibawgisl :EA

0.5 4
0.4 -
0.3 1
0.2 4
0.1 1

o 4

-0.1 T ‘ ‘ ‘
900 1100 1300 1500 1700

w85 5959 (PBolad Hged Sy 5l Jolo (i b pguad ) S5
Pl

WAE (b oF 65l FF 5,90 o)) 1! piansmigns owiito  TVE

0adingl gl sl b)) ly (Wi
TSt oo Lasgi el IS sl e g 0 ool
ablite  oiwjliel glas Sluye (2Sbe dly; o)
G sl Bl il coes g (RMSECV) (gl IS sladsigas
Ag ¥ & Ly, seluly iy a a5 (SDR) s ol
49, (Nicolai et al., 2007) wals Sbj,! gd oo Al
L oS ldges slan a5 Gl Jol5 alite oo Liel
Jamshidi, ) el g3l Joe (hg, pcwlio (il lawgie

(2012
i)
n "~
Zzii\ i =¥
RMSECV =412 (¢ dyl))
n
p
oy (V aayl )
SDR (A il

~ RMSECV
sl Slaye uSile 4y, RMSECV :lay, cpl o a5

e §; i 5550 Cido 0alis pSoslul lade Vi ¢ i
oo a5 (ol T &gas sl il 9)90 Cdo B0S Sn A
Yim «(y5053] &tend Bgad dlawd Ny el o0y a3l | &igas g0
G lre GBlymol SD i Baig pSojll ol Sile
Sitwd jlre Bl sl s SDR ¢yg03] dtws 4o 4185 0540

2Uls Jae a5 el ol Sy Y 5 VO o SDR
Syls YL polie 511 Jlas 0550 Cio b polie olojaes
o 45 sl ] Sl a3l ol ey VIO 5 Y o oo
ol S Ghge )3 9 29 o0 (G (o5 B LA o0
o Joe @Yb cds sanSoly sl YO @Y esls
(Nicolai et al., 2007) ceol )l 5,50 Cio  Gom i

LVS) "ol sba e by bradge sl celin sl
5 OWlneS 5l a5 anl Glss 4wl oo s sl
@ LVS slass gl cnl jo 035 oS ol Joe A5lnoie
o To ,iSTa> s RMSECV filas (gl lo 45" as sl glaisS
.24 SDR

O g bk (S5l 4 bape Slles ples
Al ploul ParleS_v3.1 ,l58le 5 b ioghy ol o Jow

1. Leave One -out Cross Validation

2. Correlation Coefficient of Validation
3. Standard Deviation Ratio

4. Latent Variables



YYD oy 595l Sgmo oS (SS9 Bt (St 100 5 (5 seeioliT

Gl G g +IVOA =+[A) + Siton a5 L (2012)
Sad s b JS 5 os oy VOFYY L
5 YFAFA i glhs Olaye oSl &y, o /AYY
Y USE 5 ¥ Jsaz) 0 ot VYA e Gl s
oo b Fadock (2011) lawg J8 cwmiiwm 3l &5 (o
VA eVYY e Lol o g +/FAY=4/OVS Sieon
Sg e VY Sieren oo L Guidetti et al. (2010) ,
el b sl o8y onl gilas pilewsl e
A, lFFY (Sed o) chnd S0o5 Epwgp
Gl Cons g o IYYVF i slas Slaye Sl
oS imgh o (F USE 5 ¥ Jsaz) o (VFIY L
8)lac plawsil o i A o Fadock (2011) lewss
Joe & S0 gy b (bl eslaiul b Olpl 55l
oy shls Gl Sl je Che ol Gt <do KW
YA Lae Gl Cod g SFVV= A A (Sien
L1, o)lac pilewgs! Giovenzana et al. (2013) .o4\/\#
ot b Dol 535S (gt AP (Shen b
sl 4 Glgies | (P ) ol bs Geiliss]
oy Cd )5Sl (8L p1 50 egesl railwgiil ol
Lo Cavgy 0900 (r08) Shsx slaysSl ) ey,
Sl g 950 8 Joboo LY F LY Gos 251 5 )5S
a CBsS iyl el A cisS 500 Wil Sl izl
(Tafazali et al., 1991) cwl jow 4 bl 5 S0 I,z51
Lol s glis Jdowy kel s 955 pe olgiing
S oSy sk Dliged Syl g lamiecil )8
aile g dabilopn i £9 pd) 9 Latme S Jdoas Waoges

(Nicolai et al., 2007) sgi5 dauolio Lo

05U g cuS 3 wlwlp e (195 i LS Y Jou=
305 &l o1 By 5a5l S sl ol s (61 » SNV+MD+D2"

LVs RMSECV lev SDR

(SSC)°Brix Y .[s58 ./Af4 YIAYA
TA (%) 4 %0 < IVYY Ve
pH v AN A VAaY
TP (mg/l) 0 YF/AFA < IAYY VIVAA
EA (mg/l) 0 -IYYE Nizal V¥AY

slass :LVS 9 ¢P9d (Fiwe :D2 ls ).,l.._s :MD n))]\_\il.';...;l JL&)J 31y SNV

Ol sle piie

Gk » PLS Glajae o iy mls ¥V Jgoz 5o

9wl b oo p9d Gl (B3l p ey Sl he) <S5
Gy b b Sl el pde sl oS by
polie Jloges ¥ U Y JOI o el ool SO iiSen
odi g pSoslul polie plp 1o digy Jow lawg odd oK
ol 00 0351 508 &l g 08 )5Sl (S Slo s Sl
SSC st @ B (o3 SudF Erwsp b
axs &5 4 5 (SDREY/AYA £o=+/AF4 RMSECV=-/#55)
o3, ol (SDR=V/AAY ( ry,=+/3-# RMSECV="+/\f¥) pH
sl mls (@ -YUSE 5 Gl Y USE) sy S
e o ) ) Sl 53 (55, o Ringiy il Sl
S35 & s rincies Lougs 1553 55U 15,1 SSC a5
(Jaren et al,, 2001) -/AY0-+/3) _Siwrar cyys b

slbs Sl (2SKbe 4o, g /A7 (Son copo

Nawed oo (Cao et al, 2010) /0N oo i

=

aed o (Geraudie et al., 2010) «/AAY--/a5¥
AN e sl Sl Sl diy, g VY
fNVF-+ /A0 Ko oo (Guidetti et al., 2010)
Cod EV= [P0 cmim sl Ol Sl Ay
—ops g «Fadock, 2011) Y/OF-Y/V)  Lae Sl
BB (Giovenzana et al., 2013) </AF+-+/AAY  Siwcon
Gl @l b el Greshy leasdly 5 ool i
Al aS ol Ll paen iogh ol bl ogls Slgsen
oSile By, VY (Sieen (s b oSl o3, ol
255 8, Gl )0 sl o5 ClBE @ ang b aS Wl i
NI G- CIPI S PRCO U N P I
Er9 b by | )68 sl (e ol King3y
Ol dlyy cIVEF-VEY Sen oy L S0
S Blyoul Connd /402 [ AP co i sl Ola e
-+ IAY?  Siwsor oo g «(Fadock, 2011) V/T0-V/AQ
pH x5S swoiw (Giovenzana et al., 2013) -/#4Y
L Cao et al. (2010) mbls 31 Gigh (nl )0 0ol g i

Fadock oo yiw 835020 )0 9 09 yawd +NYF o i



IWAF Glno oF 5 Lol (FF 590 oyl o) pimamwgm (owdigo YVF

083 - ro=-IVVY 28 1 [[=-1ave
RMSECV=- - ¥ R 26 | |RMSECU=-/5%5 :
SDR=\/%- ’ =YATA
0.75 LR SDR="Y/
=S 9 24 -
3 ¥
1‘; 0.65 %' 22
« 5[3 20 -
= 055 3
18 -
045 +— : : : ; — ‘ 16 ‘ ; ; . ‘ ‘
045 05 055 06 065 07 075 08 085 16 18 20 22 24 26 28
sk saalda TA sad saalda SSC
P TS QY S
Lh&i 80 g S o3Il polin ply 30 Juw oy bawed TA g SSC ouds Som o polin .o g A=Y o
To= IATY 4 |ry=13-%
| | RMSECV=T¥/3¥A ¢ * RMSECV=-/) ¥¥
s SDR=\/V1A >0 3.8 -||SDR=)/33" 1 &
a *e
T !
¢ 410 - o 36
3 T
% 34 1l
A 360 - :
. .
* 510 o r'} >
S R
°
260 - — ‘ ‘ ‘ 28 > , , , . ‘
260 310 360 410 460 28 3 32 34 36 38 4
sak sanlia 38 sad saalda pH
g TS G-y s
LboT 8uu g S 03Il polio ply s Joo oyt wgs IS 8 g PH 60l Som iy polie .o g AN Y SO
153 o [rg=-15%7
RMSECV=-/TT¥
5295 = | SORUFNY
3: 093 -
k]
1,. 063 -
3; 0.33
3
0.03 - ; ; ; ; ;
0.03 0.33 0.63 0.93 123 153
s sanLiia Cpailacy gl
OF Bl s S 03Il yolio il )0 Juke oy ke Lawwgi 0 ks (yailomsgii] S cons iy yrolie F JSCs
&9 el gmies LB (SDR=V/AAY  ag=-/4-7

o5 chle Jdoa 5o 8 Aoy o, 1 S)las iyl
@S 5 S (S BB S0 g b (il g
Szl S 5 (Sarod o35 5l S b Joe (i lsl
Ol s sl SDR=VIYAY a1 = < /88Y) b L
FB ol YL polie aseis ay 06 by, l g cdo

Fo= IAYY) JS U 5 (SDREVF: o=+ IVYY) s

5 o] sl olie 51 SDR=V/YYA

u)m)_‘.c O’“"ﬁ) as sl uLA.MJ w.ma)) g)"‘ )l o..\.a]wé:b CJL..;
Sl 59 Wl CklB (SIS S35 g s
&5 b S (Bilon i aw oS 5l eslitl 50
RMSECV=- [858) YU 55 L pg idus 5 00,lilis] Jloyi
ol 2 ol sl i sy B (SDREY/AYA (1= +/4¥4
RMSECV=-/\Ff) Jsd L cds b 5%l o3, cpl pH



YVV oy 5950 Sgmo oS (SS9 5 5t (ot 100 5 (5 ol

REFERENCES

Abbot, J. A. (1999). Quality measurement of fruits and
vegetables. Postharvest Biology and Technology,
15, 207-225.

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

Cao, F.,, Wu, D. & He, Y. (2010). Soluble solids

content and pH prediction and varieties

discrimination of grapes based on visible—near
infrared spectroscopy. Computers and Electronics

in Agriculture, 71, 15-18.

H. & He, Y. (2007). Theory and application of

near inferared reflectance spectroscopy in

determination of food quality. Trends in Food

science and Technology, 18, 72-83.

Chen, P. & Nattuvetty, V. R. (1980). Light
transmittance through a region of an intact fruit.
Transactions of the ASAE, 23(2), 519-522.

Ebadi, A. & Hadadninejad, M. (2014). Physiology,
breeding and production of grapevine. University
of Tehran Press. 383pp. (In Farsi).

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

Rahemi, M. (2010). Postharvest: an introduction to the
physiology and handling of fruit, vegetables &
ornamentals. Shiraz University Press. 437pp. (In
Farsi).

Tafazali, E., Hekmati, J. & Firoozeh, P. (1991). Grape.
Shiraz University Press. 343pp. (In Farsi).

Jamshidi, B. (2012).  None-destructive taste
characterization and classification of oranges
using Vis/NIR spectroscopy. Ph.D. Thesis.
Faculty of Agriculture, University of Tarbiat
Modares, Iran. (In Farsi).

Nazoori, F. (2013). Study of the effect of harvest time
on quality and postharvest life of fresh and dry
pistachio nut. Ph.D. Thesis. Faculty of
Agriculture Science and Engineering, University
of Tehran, Iran. (In Farsi).

Rabiei, V. (2004). Physiological and morphological
responses of some grapevine cultivars to water
stress. Ph.D. Thesis. Faculty of Agriculture
Science and Engineering, University of Tehran,
Iran. (In Farsi).

Geraudie, V., Roger, J. M., Ferrandis, J. L., Gialis, J.
M., Barbe, P., Bellon Maurel, V. & Pellenc, R. (
2009). A revolutionary device for predicting
grape maturity based on NIR spectrometry. In:
Proceedings of the 8th Fruit, Nut and Vegetable
Production Engineering Symposium, 5 -9 Jan.,
University of Concepcidn, Concepcidn, Chile. pp.
1-8.

Giovenzana, V., Beghi, R., Mena, A., Civelli, R,
Guidetti, R., Best, S. & Leon G, L. F. (2013).
Quick quality evaluation of Chilean grape by a

Cen

portable vis/NIR device. Acta Horticulture, 978,
93-100.

Golic, M. & 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. Analytica Chimica Acta,
555, 286-291.

Guidetti, R., Beghi, R. & Bodria, L. (2010). Evaluation
of grape quality parameters by a simple VIS/NIR
system. Transactions of the ASABE, 53(2), 477-
484,

Jamshidi, B., Minaei, S., Mohajerani, E. &
Ghassemian, H. (2012). Reflectance Vis/NIR
spectroscopy for nondestructive taste
characterization of Valencia oranges. Computers
and Electronics in Agriculture, 85, 64-69.

Jaren, C., Ortuno, J. C., Arazuri, S., Arana, J. . &
Salvadores, M. C. (2001). Sugar determination in
grapes using NIR technology. International
Journal of Infrared and Millimeter Waves,
22(10), 1513-1530.

Kader, A. A. (1999). Fruit maturity, ripening and
quality relationships. Acta Horticulture, 458, 203-
208.

Kader, A. A. (2003). Postharvest technology of
horticultural crops. University of California,
Agriculture and Natural Resources, UCD Press,
535pp.

Lee, J.,, Durst, R. W. & Wrolstad, R. E. (2005).
Determination of total monomeric anthocyanin
pigment content of fruit juices, beverages, natural
colorants, and wines by the pH differential
method: collaborative study. Journal of AOAC
International, 88(5), 1269-1287.

Lu, R. (2001). Predicting firmness and sugar content of
sweet cherries using near-infrared diffuse
reflectance spectroscopy. Transactions of the
ASAE, 44(5), 1265-1271.

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

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

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

Raja, H. N., Dara, N. E., Hobaika, Z., Boussetta, N.,
Vorobiev, E., Maroun, R. G. & 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. Food and Nutrition
Sciences, 5, 397- 409.

Shao, Y., He, Y., Gomez, A. H., Pereir, A. G., Qiu, Z.
& Zhang, Y. (2007). Visible/near infrared
spectrometric  technique for nondestructive

IWAF Glwo oF 5 Lol (FF 590 oyl o) pimamwgmy (oo YVA

assessment of tomato ‘Heatwave’ (Lycopersicum
esculentum) quality characteristics. Journal of
Food Engineering, 81, 672-678.

Wold, S., Sjostrom, M. and Erikson, L. (2007). PLS-
regression: a basic tool of chemometrics.
Chemometrics and Intelligent  Laboratory
Systems, 58, 109-130.28.



