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Non-destructively determining of peel thickness and pulp percentage in blood orange ‘Tarocco’

granulated juice sacs using visible / near-infrared spectroscopy
ITOU Fumiaki, OOUCHI Yuichiro and OCHI Hiroyuki
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Abstract
Granulation of Juice Sacs in blood orange ‘Tarocco’ occurred in Ehime. We examined the accuracy of
non-destructive measurement using visible / near-infrared spectroscopy for peel thickness and pulp
percentage, which are highly correlated with the degree of granulation. Irradiated with visible / near-
infrared light (500~1010nm), non-destructive measurement of diffuse reflected light at two places in the
fruit equator. After that, multivariate analysis was performed to create a multiple linear regression equation
calibration curve. The calibration curve for peel thickness composed of five wavelengths had a correlation
coefficient of 0.911, bias-corrected standard error of prediction of 0.452, and the average of difference
between actual predicted of 0.072. Similarly, the calibration curve for the pulp percentage had a correlation
coefficient of 0.940, bias-corrected standard error of prediction of 2.350, and the average of difference

between actual predicted of 0.117. The measurement accuracy of the two calibration curves was good.
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Fig.1 Granulation of juice sacs (GJS)

in blood orange ( ‘Tarocco’ )

Harvested in October and March [73page]

I T, ﬁ%’%u\ﬂiﬁ‘/#*‘/@%fﬂﬁ
RBOTONE P —REEPEEEA SN T
WA BUIR 2 A, REFZEOTGHHE LK O
—D & L TH - TRy ek & v 5 IR
B ORBE LM L. Balich - T
B2 wT%%ﬁ@%T@ﬁb%%%ﬁ%
DIHLNHE L k5 O#PAZ B CTHERRT 5
FHiE CRHLIEREE M En S, 0~3 D 4 B
BEGEAM. FLUEIT Tablel) 28% 528, Z D5k
THOLNDT — X IIBERE & 720, FHAE

ZRET 5 ETREA KT (hon s, 2003) .
COZELITHIET D720, EHELITZ %Li“(
(CRGIEFREE D MLIT, il & 2> D FHHE 2R
W DN D A & LT %Eﬂé%‘%;@uug 10
EH%%bﬁfﬁEbt.%@F% R
&, BIRE, ME, REEBIOLED5H
FAZ R W TIIRALIERR E & ORI @ WA B 23
HHiLDZEamELTWD (S, 2020).
Z ORI SRACIERRE & BE 0 & 5 RE
Hax% & U IR aHRR EE O R, [
BEH)TIE B D AVRABIE R OB EE AN 5 "l hE
Mnds., 612, bHAOI BLREELER
WHEEIT/ FRALEFREEHWTZEALTN
M T, TOFEFIHITMH T, B
DAL LA LA Td D Z &b EFESLY
ICEBWTHNSETE DAfEEiTmy. ko Z
EEBREMICEHRL, KREOREIMLET
oD RPELERASED 2HE 26512, o
I w4 ) j’z{i%ﬁﬁb\é#ﬁ&’%ﬁr(ﬁﬂ@ﬁf
ERE L0 THET 2.
Table 1.
juice sacs (GJS)

Evaluation criteria of granulation of

Characteristic

0 Normal

Slight occurrence of GJS

No fruit juice reduction

Partial occurrence of GJS

Partly confirmed fruit juice reduction

Overall occurrence of GJS

Reduced fruit juice overall
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Fig.2 Spectrum measurement of blood orange (‘Tarocco’).
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Validation set

Category Survey item Unit ( n=80) (n=79) p—value
Average =+ SD Average £ SD

Form Peel thickness mm 0.1 4.2 0.1 0.969

Weight Pulp percentage % 0.9 5.9 0.8 0.690
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Fig.3 Spectra of blood orange
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Fig.4 2nd derivative spectra of

blood orange ( ‘Tarocco’ )
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Fig.5 A correlation spectra of 2nd derivartive and actual scores ot
peel thickness and pulp percentage in blood orange ("Tarocco’)

Table 3. MNultiple linear regression result for predicting quality in blood orange ('Tarocco’)
Selected wavelengthz Calibration Yalidation
Name Unit (nm) set (n=80) set (n=79)
Al A2 A3 A4 AD r SEC r SEP Bias
Peel thickness mm 898 926 834 986 602 0.894 0.546 0.911 0.452 0.072
Pulp percentage % 900 920 832 558 618 0.957 2.203 0.940 2.350 0.117

r: Multiple correlation coefficient
SEC : Standard error of calibration

SEP : Bias-corrected standard error of prediction
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2 2nd derivative score
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