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Evaluation of Grape Juice Quality by

Near Infrared Spectroscopy and Chemometrics

W3013¢ A3HaNa
§1973913INTIUN YA THASANIAE ARl SN SUANITNE INTOTIUYIF
umIneagmaluladsivienanz Tuean MeNVIUNNTE HIVAUNNTY SUNDATIIYI FIMIAYAYT 20110
U397 Lguguna uaswanguel Uiiise*
g]ua’?aj“mw¢1fu[az7wa”on7sgf7ULﬁé/a AEUSANYATAIANT UK INEaETEN Y
AvaguIN ennaliles Saniadeslual 50200
Pornarree Siriphollakul
Division of Agricultural Engineering and Technology, Faculty of Agriculture and Natural Resources,
Rajamangala University of Technology Tawan-ok, Bangpra Campus, Bangpra, Si Racha, Chon Buri 20110
Parichat Theanjumpol and Phonkrit Maniwara*

Postharvest Technology Research Center, Faculty of Agriculture, Chiang Mai University,

Suthep, Muang, Chiang Mai 50200

UNANED
¥ ' & o a ~

U UAALTUIRDAUNINNITNYATN

q q

o

drdgdmivgnamnssuuusivenmmvsenisuilaauiAuan

)
v '

Nt g UsrasdifeustiliuUiinavedvimunioransthlfuasUinunsafilnnsalddensld
Hefdunsnsaaningalnd Taethdusduan 100 o pasuauntnilouinasgiu 60 o uway
YANAFDUAUNTT 40 fAae) mﬁ’mﬂ'ﬂmi@mﬂﬁuLLaﬂuﬂmmmmmﬁu 800-1,090 WNLLLUAS AIYTLTUUNIT
TratUnasuLUUdDINIU (transmittance) Waa3 s AluLLNINGID partial least squares regression 1M&319
aunsiitevanuduius vesdayaaiUnafuduganndifensinw nanisvienuinaunsioy
wmsglimusiuglussiugs Tnefddulssavinmadnauls (R%pre) vesanivihunglduazaraddunsedl
vosUFnavoudaiimuniiazarsdildussUSinunsaiilnnnld 0.972 uar 0.898 muddy wazdle

AURANAIALINTFIUTDINITVINUNY (SEP) ¢ (0.46 Uaz 0.10 % muanu) faludesdunsnsnanlnsa

Y a . .
*NIUNAYBUUNAIN : maniwara0l6@gmail.com

v



U 29 avuil 3 wouniau-figuirey 2564 15815memansuazmalulad (3m.)

Ui adudsiaunsatunldUssidununindieyuauan dnvisdausatrluidunuinisdmsunis
Uszliuamniniwa iialindusold

v
°

AdnAny : U1ody; A winald; Wesdunsusaawninsalny

Abstract

Grape juice is considered as an important agricultural raw material for food processing
industry and fresh juice consumption. This research thereby aimed to evaluate grape juice’ s total
soluble solids (TSS) and titratable acidity (TA) using near infrared spectroscopy. One hundred freshly
squeezed grape juice samples (calibration: 60, validation: 40) were measured their absorbance in
wavelength ranges of 800- 1090 nm using transmittance technique. Chemometrics of partial least
squares regression (PLSR) was thereafter performed in order to develop calibration models for both
quality parameters. Prediction results indicated high value of coefficient of determination (R°pre),
expressing high relationship between predicted and actual values for both TSS and TA; 0.972 and
0.898, respectively. The prediction models also provided low value of standard error of prediction

(SEP), which were 0.46 and 0.10 %, respectively. In this study, near infrared spectroscopy was

proofed to be a promising technique for evaluating grape juice quality.

Keywords: grape juice; fruit juice quality; near infrared spectroscopy

1. umi Ans1ei od1alsinig Jagtuanuisadszyndld

hejuandundndasildfuanudewan  wadaidesurssaanlngalnd (near infrared
Fuslnannine ynde esnndsamdfivinuen  spectroscopy, NIRS) lunisasiadeunanmues
Wit adsenuaniulituduilon Swildiequ  sBamaneniainuasldvansyssion 1Hud wdena
usnnd swdananianisinunsifyadmns ivls fvaou wasivgravingsy Funadadngn
meaags afusgldlitunesnsiugnequld  a1u1snnsInaeUANNINNENNANINTNYATI
dueghann Usinamesdewiamediavanels WJauTunauaziBeamnIn 1y n1sUsTidiuau

(TSS) wazUsurunsafbmnsale (TA) Juidush Usznauvadnsnasilulud1ians [1] nsviiung

Ustiddyressarfivenioguan imstsady Yhinavesesduszneumstanmuesinilnaides
Usnas 7SS uaz TA Tagvhlldmsasaaeusie  dnd [2] msnsavasunisuasuduludngulee
\A5 04 digital refractometer waziA3 o3 acidity MInTIREeUTiazudn [3] N93ATIERANAINYeY
titrator §4n13M529@0UMEIER AT Ao Anuazwalindinsfuidamieseninaninfu
Matgudana T6ia1lun1sasiaauuiu way  $nw) [4] MTIATISVRMA INUDINALENITANEINTT
Fududesodofujiinsifianudungiunms  iuies (5] mengiaauannlunsuilanves

535



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 3 May-June 2021

JvInendzd 105 [6] tag NIRS andenannis
a ) a ' I '
Aandunasnuvesnduwdlvantniilugsaiy
817AAU 800-2,500 ULULRS (nm) Fawuaduag
AaUAW Ao 800-1,100 nm LALYIIAA UBID AD
1,100-2,500 nm tagy n15saony29ad ulunns
n3Id0UALTUBY IUBIAUsENOUM IRl iaula
n71980U FetoRves NIRS lun1snsisdeunmnw

WU A9 @111500573 @oulavudinuninuay

o
o v

USuneu [7,8] wenannuudsaiunsansiageulagly
fnsldansiadl Lﬂuﬁ’%ﬁdwaﬁiasﬂ%muLLazsLGi?Laaﬂu
M5A529ERUTINED WaiuT A.A. 2002 McGlone
wazany [7] Loty NIRS Tun1suszifiudune TA
goswanedila wazlud a.f. 2006 Gomez wag
Atlg [9] laAnwIn1syITuneaUSunm TSS vodnady
f28 NIRS wagnuinnadasenaridainuuduegily
MsYNEAMNAABUYNEY Fatunsnaaosassl
Seauladnunaudululefiesnsiadeu TSS way
TA lutoguanogausiugt nsnisinannsu
WesBunsILse (near infrared, NIR) Tuga9a3nu
#717AAY 800-1,090 Liieadsdunislunisnsiaaey

AN wIB{UALER

2. gUnsaluazisnig

\AuiAereguan (Vitis vinifera L) Wug White
Malaga 7iogluszarauLAnIenITAT 100 Wi
mn‘ﬁuﬁwasﬂqnaéué’wmaﬁ'zﬁu JmInUsEaIu

v & 1w

Asdus uusiedradu 2 ngu (@eaz 50 Wa9) 99
usnldiieAvannsuuazseifiunuainsiu
dugpiaeniluifivinuiigumai 8.0+0.9 asm
aLdea AU uduIMS 79.422.8 % 1Junan 2
Fu wdrFahudvalnasuuazyssduaunin
Hadiledransanimniafuinyiuasifiuai

wUsUTIwasoyamnn  ieliaumsilaasey

536

Figure 1 Sampling positions of each grape bunch
prior to squeezing and measuring near
infrared spectra (800-1,090 nm) using

transmission measurement
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Table 1 Statistical summaries of total soluble solids (TSS) and titratable acidity (TA) of freshly

squeezed grape juice used in calibration and validation sets

Calibration set (n = 60)

Validation set (n = 40)

Quality traits - >
Range Mean+S.E. S.D. Range Mean+£S.E. | S.D.
Total soluble solids (%) | 22.00-12.00 | 17.55+0.36 | 2.82 | 21.30-11.40 | 17.45+0.45 | 2.82
Titratable acidity (%) 1.32-0.33 0.77+0.04 0.34 | 1.27-0.32 0.82+0.05 | 0.33

YS.E. is abbreviated from standard error of means.

s D. is abbreviated from standard deviation of means.
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Figure 2 Original near infrared spectra
of 100 freshly squeezed
juice samples
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Figure 3 Calibration (A and C) and prediction (B and D) results of total soluble solids (TSS) and

titratable acidity (TA)

of grape juice from transmission measurement using short

wavelength of near infrared spectroscopy
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