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Basic studies on quality estimation and testing for fresh fruits and vegetables
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Recently, while consumers are more concerned with better health and enhanced safety of food products,
quality estimation and testing of agricuitural produce is more incessantly pursued than ever before. In this
research, using hyperspectral imaging that combines spectral and image information for estimating quality of
aanculturai products, the anthocyanin pigment content distribution in purple-flesh sweet potato and strawberry,
and prediction models for estimaiing sugar content in strawberries were develaped. A hyperspectral imaging
system was developed based on a liquid crystal tunable filter and CCD camera that acquires images from 450
nm o 1000 nm at 1 nm interval. Using multiple linear regression between spectral images and chemical
analysis values, calibration models were developed and applied to form the distribution maps of chemical
contents. The results are shown as follows:

1) Visualization of Anthocyanin Pigment Distribution in Purple-flesh Sweetpotato

In AYAMURASAKI, while the spectral i image at 523 nm and liquid extracted pigment at 525 nm have shown
high correlation, the five-wavelength model had a correlation coefficient (R) of 0.921 with a standard error of
prediction {SEP) of 0.052. In M. URASAKIMASARI, while the spectral i tmage at 523 nm and the liquid extracted
pigment at 526 nm have shown high correlation, the five-wavelength model had a R of 0.830 with a SEP of
0.017. By applying these calibration models, distribution maps and percentage graphs were produced to
estimate the anthocyanin pigment of purpie-flesh sweetpotato.

2) Visualization of Anthocyanin Pigmeat Distribution in Strawberry

The spectral image at 508nm and liquid extracted pigment at 504nm had a strong correlation. The
five-wavelength model had a R of 0.932 with a SEP of 0.213. By applying these calibration models, distribution
maps and percentage graphs were produced to estimate the anthocyanin pig-.rnenf in strawberry. To account for
the effects of fruit size, the distance between the camera and samples was varied by around 20 mm because the
mean radius of strawberry fruits is {ess than 20 mm. HoWever, it did not affect the resnlts,
3) Prediction of Sugar Content in Strawberry

The resulis of prediction models developed for estimating sugar content in strawberries using NIR
hyperspectral imaging had confirmed the importance of spectral neighborhood around 910 am at several
ripeness groups of 10%-Full, 10-20%, 30-60% and 70%-Full ripeness. The best model for the samples of entire
102 Full ripeness had an R of 0.690 and SEP of 0.614; the samples of 10-20% had an R of 0.778 and SEP of
0.432; the samples of 30-60% had an R of 0.796 and SEP of 0.377; and the samples of 70%-Full ripeness had
an R of 0.870 and SEP of 0.430. The accuracy of predictions of the models according to level of ripeness were

reasenably good.

With these results, the anthocyanin pigment and sugar content estimation using hyperspectral imaging was

found possible,
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(Basic studies on quality estimation and testing for fresh fruits and

vegetables using hyperspectral imaging)

LD TR CHTIHEHEEOEZL, #FE  RLEROBEI AL, “hET ok
CREDOLETM - RE~OBRBESREREND L5 ICho TE L. AFEIL, —h
CEREOHERIZIEZAOND L5, BETPhTWAEEMOFM - hEICNZ T,
FRICRREEMm D Ol - REL 2 2MESMER L NETMIE LT, £ERE TREY
CRRERY) ICRIE M - RETEA VAT AOEEL BMIL, A7 M IBREE
BIFRLEZRE LIEAAN—RRT A R ~D o FHERNT, 3V~ F (A
) BEOAFIDOT v b7 = v BRSH OIS XU, F T OREETFTHEIC W TRE
LEebDTHD., HROBERUTORBY THB.

1) NANR—RRY ML A—D T HEORES

NAINR=RART WA A=V TERBEDIICH SRBD -0, KE T 1990 £
RPERHELSTHY, RPE T 2000 FEMUENLTHB, TOX I ICAFHHORE
Eﬁ%of%ﬁf%éZkﬁ%,%%%@ﬁﬁﬁﬁb%hfwé BIFF TR A S —
AT WA A=V T B REAE, MEFET 4 VE EEEERE CCD I AT
%%wr4m~me@ﬁ@%1m%%T EAVICITo 7o, ME Lo XtE S L {LFES




No. 2

WELOMTERRBASHEITY, REBEPMER Lz, 0 - RERZE R ERE
BHLTRONEESSHOARLLERLVITIFEZRE L.

2) WV AE (BAE) OFT 2 " T o EHESHFOAEL

TYLAZYVXROHES, 45XEGEO523nmE HH K O525nmiz 3817 B % 36 FE 12 30 B4R A8
RODNIDOT, 523meEF—WEEL LTSEREORERPER LI-FR, EMEMRER-
0.921, fEHEFFESEP=0.052Th»7. AT HF < U T, HRERD5230m s HhEHED
526nmil BT 2 BAEKAVEBRRBOLNEOT, 522meE—HEL LTSEEORE
MEER LcRER, R=0.830, SEP=0.017CH YV, FPHREEBEF Chol. £, 7
PO T2 EBRSHOMBLER L SHHUED T F 7hLBEMOTMES A, /N1 3
— AR N A =D DR ERER L.

3) AFIEDT VMU T oV ARSTORAEL

FHEBRO 6508nm LHHEO 504mm BT AREEICRVWEENABD b0 T,
508mm ZHE—HRE LTS REORER LR L ER, EMBEIGRE R=0.932, EZ#EHE:
SEP=0.213 TH U, FHERBERZEGF THo. EEBMOFTML, 7> T = BELS
OTMBELERE SHEED TS 7 70 bTETHo72. £, FRARE~OEBEEHOE
L 20mm BETREERRPo2TZthd, A FIDLIRINNERE~DAL IR—RARY
A RA=D U T OERERRES LI,

4) A F TOFEETH

T%ﬁﬁiﬂ’éOD PHRERT — X AW EERSWORR, 1~104, 1~24, 3~64F, T
~10 HEEDEERKSICBNT, Olom EECEEORIERER S, ©OWE
EREERLLIEREREEFCRS TLITMERLEMER, 1~10 FATERBEEE
R=0. 690, HEHERR 25 SEP=0. 614, 1~2 43 % €8 T R=. 0778, SEP=0. 432, 3~6 4 3% €& C R=0. 796,
SEP=0. 377, 7~10 533 @& C R=0.870, SEP=0.430 Th -7, ZD X5z, HEEMNIZ{E
BRLIEBEORIRFEEZE —ERLE LERERZAVD EHBERERS 2 ERHLMCA
27,

INODERNPL, NAN—2AX7 M A =D JEizL-T, 77T = a
%ﬁ{ﬁiﬁitﬁiﬁ%ﬂ#:f"?ﬁﬂbﬁfﬁ‘é'@&;é T ERTFIHRENT.

ML®£9 , R RREBEDICIT IWEEOREE - BLO=— T HEZ2 65 X
DR ETE c MEOHEMICIOVWCOFREZRALEZLO T, BEEBRENICERD
HHODLFMTESD, LERoT, BEEE—FIT, AHRIHEE (B%) 0%R60H

XeELTHSRMEIHD b0 EHE L,




(ZE 1 0 FHk=0)

No. 1
KEABREROEE

FALRFEHE '

ZAN N
K %

E=E Bl KZ #HE & H O OE

Bl ElF K% BT B OB f1 F
EELEE |RIE BRERE #HEF O F R

S EE K¥E #HEE N H 1

B & BBk K& HE ® ok FOFE
E=EYE
EHEA B ¥R 1841 8 14 B

RBRFE (FEO0b0xOQTHTZ L,) ' 0% ) &2

ETERCEIER. FISFELIR 14 OABBES B T2 B ELIC %
LT, BUBEBRIONFIZSDVWTHBALZRY, WEXEIZI W CEM% T
o, RFEEICEIEO L) REREER2EN, WTALBETX3EK
FBAEILBTEE,

ULORERNG, EEZELTHBER/E L (B%) ORM2ZTT 5104
ERTHOFEARLCCHBRERAT S LRD -,




FALAFE
K Z

Nk —

[HEI] G AEREHEBRIEBET 27V M T oV BINIEEOEEOER (T,
[EZEIMEY (K, BE) OZEBICHEEOEREELELOLBEbRS.
[EE2) 584 BIZRBWTIIE L TEHAIZ LTV A, JEMESAITIRE 5 i,
[RE2]REERBOHEILTETH I, ERREOT LV Mo 7T =L S EAHE X
AN

(HHBBRBIEBV TS T2 HEBRICHET L2, REERBCBIZTY P T
SYDORFHRENEDDILERTFRSRZOT, NRHHOFREDTHS. = D,
B R A DM L CHTIEE S .

(B3] AKRICH L THBBKER ORI LT 2 BE, KRERB ALY T 7 DB
FEBRERIC LY VA — =R L m kv, RERICBT 2EERBE L.
(4] BRI A R ETHHNEERERSNS. FERICBVTHE KBS R~
P EZRCTHREROERZLTHIR, B2 MLz AV icMEReE S hnso
23y

[E&E4] ZRBG A7 MADLER L RERTIEEEL VL AREL D, FAN
7 MERAWICRER TIX, MEREE0.SHMBROHMREETH - .
[HMSIERNAGHEEBVIRES ORBEENE, 10 (/) THLI0IHLT,
AR AP0 BE S O TRV,

(=51 B bic it < o, %t@ﬁ%&ﬁ@ﬁ% AT 4 IERORSE, K
BROMFBLRLEERHNTS.

(EFe]EZEALicMI} TREREBICTE L, BREDBETIXY 5250,
[EI%61CCDH A T2 ZMIZLIEBRE, A FIOBEETFH CIHSIELL LRV L 2SR
LT3,

(HH7IZBERORRESEREEICHERENTWVWAR, RFAEFISATA LI TE S
2.

[RIZE7T]HR U B R E I B R 23420-1100nnT 3 5 O T, FH L4 05 £ ER
TOFANTTERVD, AFHBERSHANOBRNEOMH ERL 2Tk LTOEE
i85,

(R8I E&MIcBESI N2 EHOE, BEOBRHITTED

[EE8] = P RELBREINISBEOBERTUOBEMHEIT~ER, E0BD




