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Investigating the influence of the physical "taste" of food on its near infrared
spectrum
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Texture, the physical "taste" of food, is important when evaluating its taste and
is an indispensable index for evaluating its quality. This research reports the development of a rapid
technique for measuring the physical "taste" of food using near infrared spectroscopy by constructing a
system for measuring the NIR spectrum of foods of various shapes. A significant relationship between the

texture of food and its near infrared spectra were clearly shown using chemometrics. The textural
attributes, hardness and elasticity, were highly correlated with the near infrared spectra of the foods.

These results show that near infrared spectroscopy can be applied to the non-destructive measurement of
texture, the physical "taste" of food.



B X C—19, F—19,.
1. #FZEBIAE Y D =

MEA . FREE IR EER R e EOREE X
U BEY)CR SO AR « I LfiE TOARRE
ENRfE, BT OLE - LOLITHKHTHER
OFELREERICHEE->TWVWD, —F. BIZA
MR EMEZHERT2DICKLETH D DR
SSC AN Am*#&&%t&%%w%@ua%
FRBERTHY, TOREIZ “BLLE” 2
%6o%wb<®#%%ET%6“ﬁ”$%
LT Z SIXAEFROE 2, @I
RN, BWOLWEOBEFIC iﬁ@]i)‘o
BERE (& IZBWVWLE) FhH
RARTH D,

ZIETIE, WICED DAL O T I
BWLEZMT 57200 EERSTTH
D2, IO & HIZF OO EE 5y
ﬁ&ﬁ%#ﬁ%mAﬁ&ﬁwﬁ%%ﬁﬁm
(AT -> C& T2, &R HIEEFIR L
tﬁ%@&ﬁ@ﬂLﬂm&mwﬁ%ik%
R AN, T TCIcEA IR TV D,
Bl Z X, 0 A ZOEERBNZIT RN ik
K APEEFNEARA L, LL, WAZD
DENL ZERDDERITRkAH Y, Ho
F, B, BRERDH D, WICED DR
P TIEHELRORBW L & 2 RERIH W4
DIRREE LI B 720, BEOBV L S 2
THEEDO DL L TREERDT TV A
Fr— W) FENRMLBEEER TILES
Lfk@ ZOT AT —DBELROBWL

R D CRE 7B h KIF 3 2 L gt R
E!’J IZERER S AL TN D, HicdlT CUXPEME-OME T 1%
REAMET L2dEREE = & 5 W IidEkE o
,\J LA TEMOIEZBERME LB
DT I AFy—ar b —LEFRERS

nooHy ., BEOLE ﬁ&% EMEE VO
RINPLLT 7 AT ¥ —IZEEBEE > TV
Do

BEDT 7 AF v — OGN TR A D K
HAEABEALT D HESLL A Y —%& bk
L7 FEIC L 0 IThR TV 52, Wik
O ETIEIEBIEN TRl CE e, —
7. AR BRI PiHAITFIE L LT
FERGEE Gl e EORENAH Y . TTICR
SRR IR OGRS & U CRRk
INTWDHZ ENDG, b LIRS EEIT R
S OWEL) e “BR” EEFHITTE 26, ERE
NS 2 @E Lz “UaRoMy 6o bk
& CEMOBRETFN (BWLE) OEHN
ARETHDH EEZOLND,

2. Mo E®

AT TIE, BEOBREITIL Ui im /MK
AR MVORE S AT KEHEE L)
5. ﬁuu@ff@@ﬁ/]fi TR I IR A
R M RIET T 7 varareA M
v J ADTFETHRDL, £ LT, WHZ
DR L ATARIMNIL AT R oL & O BEM: &
ST 5 BT, IRV RIEIC K AR
@%@%“%(&&@%“ﬁ&ﬁ%%%?é
ZAVE THFGERRFE S LTz ARy IR

Z—19 (dm

)

HEEOFER R R “F0T OONTEIR
IS WZFHME T EE V., BROBWLE
(& RFA) O BRI E AR D BA % % 6D 97,

3. WFFED kL
BHONMIERE 58 TV DHER
HNART MV EBDLTZD, 26 DORLOF
RIS LA MARIET r—T7 B IO
2R NARIED Y AT LRSS 4 YBE
Wb, 22T, Yo XVlER 0 —7%
BIELZ G, WX A 7 ORI HehkLs
(NIRSystem6500) B LT 74 X—%
WTC, &R HOFEEICHE LRI A~
bwwE/Xwaﬁﬁ%%#to
BEDOEIRS AR MLITBITAE5HSD
NEIER AT 5720, A7 ~LOFTAL
HAEIT-Tm, AT FLOMS<e, MSC JLEL
72 E O ERNALER 5 15 A 3R A T A 72 i AL
B ERGE Lz, BaOMEL e “BR” &
AR 227 ML DOBURIZ DWW TIE, &
h&(mm~% FR A ENFEE (PCR) B &
St/ NE AR (PLSR) 72 E D7 £
b)/ﬁX&TEJ\ﬁ%ﬁ%&ﬁ6\ﬁ%
@?ﬁx%vwkﬁﬁ%wﬂxdykw@
IZIFEE L TV B EEME 2 i~ 7=, B b T
ﬁx%v%wﬁﬂ L, FDARALT LD
B2 MSC & 0SC 7 EDORTALEL A Hit L 72725 5
BEDT I AF v — k@%b@%%@ Wy

FYRFVE 23 AR A R 7 b /WS S E 381
%%*ﬁﬂi‘ l./ﬁ_o
B IR BB VWL SIS FHET D

BEOY AT E R FEREE LT
B U CARIIZE 2D 72, 0 A ZeRsHl 7 &
DOWFZE G ORENI TEX B2 L ¥ A
TOENREEZNE LT, BHEEOY AD
& WA A O T ERAG 7 IR & RS RN
AT "L e OB EMEEZ AN, &SI
W BRI ONE LI L DT 7 AT
¥ —DOELEH ST D ERIFFC, dTARA
WL AT M52 BB AT, D A
T, ERE S B O 2 REIEE SO T T
B L. 2 BT A Z DAY L%
HELTHRD, IFRkize Ut CAERE
SN 3EMOFREE S EAZHWTRE L
776

& BB A OB REREAMGAS R A AV
T, TR AT R L& OBEM: % PLS [B]F
IINTE TR 5 2 & ¢ RS tikIic &
HEEOCFEN B L WERR BT D[RR
INTEATV, B ORATHEE & Lzl
S O HEAM & 3 A T,

4. WFIERE

(D) EARI AT BVHIERO 7 71 —7 O
EF L OVIE

DA ZDOIEMEEAT MAHIETIE, WAZD
DR ERESIEBEL ALV XTI XY
x&%%%bfﬁﬁkt/%wﬂﬁfét
Ty ANRN—F RN, R EESTZD, IR
LT ORICEWVIEFICH S 230 T AR



G0 L, KLICRERTEIICDATOR
WHIRTRN AR NV VBT T H A
ETHE, o A7 MLVAIETIX. BiE
YA BRI LR AR R A L Tt
7o X210 T K D ICHEEI DO YL G A~
MVERGT, E1z, KR &Y OREE 7
7 A N—FEFH LIRS AT S VRE S
n—7%FRLRAIELZ, IHIZ2KDKT
7 A N—%FH LizFidiE A7 SVHIE
T —T7EERLAEL, K3ITRT LD
W2 D OFEIOFE R AT MV EST,

log{ 1/R}
»

-
.
<,/
' dTogt 1/R)

Wavelength({nm)
—FH —FL -

M1 AZTDERIIART BV

FhR kRS

z 0 (00E

0000
0 D00

E
2 4 @
oy
g

{1/

-0.0007

0. 000

o - 0. 0005
00 A0 1000 Az00 1300 500 ik i)

wiavelamgthdirmd

—FEAATE N —2iEiE AT

4 3 FCAEEDUTARINFEIE AR L

QYWAZDT I AF v —LTRHN AT K
VO BEEME—T R AR MDY A
Z OWPERIEAE RS K OV BREEATGE o> 1

BAFEO Y A THEHZR L, T T
v —IC X AMEREM (S L) &
TR AT FILB L2 RIS AT b
IV @D BHENE % PLS [BUG AT FIE CRET L7265
By IR ALY bR, BE EORICE
0.66, MEx & DOBICIE 0.80 &5 FAREMREL
Zon L, WMERIEMICERICBER L TnD 2
ENghote, £, BREFHIERER THE O
EOAZTOFIRY 7 I EE N T IR
Fy—LOMIZH, ZNE10.90 £ 0.89 &
W) EWHBIR S AR LT, T oEIFET L
DOEIFRBEZ R L ZAH, WTFROEA.
750nm. 914nm 3 X T 1000nm O EATTIZ
/e — 7 WESICBE SN, VA TYE
IR 2 BN O MR EE D~ 7 F Rk
SO C-HEO-HEREICEIZLDIELEEZS
nas,

GV THDT 7 AT v — L W H ORI A
N7 MV OBEE—T IR AT FLVIZ X
% 4 CH O W MR E B ds K OVE R EEAT A o>
Tl
BFEOGHREH T L, WA ZRER
LRBEICZF O THI O EREFM A 1T - 72 &
Ebiz, TV T Ly —IC X A WERIE &
1TV, HH ORI AT R v b o B %
o THhI-, TO/RR, MWL LW
BEMER DT VT Ly =L EE
PRI EMIL, B ORI AT R VIR
<BbotzZ ENXghotz, TR ALT b
VI, BEE & ORICIX 0. 87, ML ORIC
%0, 78, BEEMEE OMIZIE 0.90 &) A
FHREMRE 2R L, eI EMICE BRI BIfR L
TWHZ EaER LI, Fo, BAIOT RN A
A7 RV, BRERMEARER TR O N 4h T
DX, MOBLIOHY EWH T 7 AF v —
LOMICH, FNFN 0.84,0.84 FBLTN0.75
&V D MR E O BERE A R L. BRERE
ELZ HIRVBIGR 2o LTz, HE DU R A
AR MIZ K B4 THEORHREE R IOV
HORHMEATRErE 2 R S NT-, s olElRE
TNADEIFRE EZ T2 Z A, WITNos
A 790nm, 890nm, 980nm }3 L TN 1060nm D
EfHEICIEO Y —27 RSNz, HRED
790nm & 1060nm D & Z A D B — 7 [XFLA LAY
DIEMELEON-NEREEIZLDZLDOTHY
W5 890nm & 980nm D & Z AD v — 7 |Lii
Ay D TASADC-H E O-HEREEICLD L
DTH D, HHOWEITFERT D FEER N,
WMTHDOT 7 AF ¥ —DFRETTNVICES
THHLDEEEZLND,

W) PRI LED DV A ZDF 7 ZAF v — DAL
BIOERI AT M RIF T2
SHHEOVAZ (hF, T, HL) &Kk
BhE L THW, KR & FIRORTEGRER 217\
NG, AT OYMEELE AT R LD
fbafpt Lz, WTFRORFED Y A T2
T, BPERICPED 0 AT D A7 MVELD T
WEN. 5T AT OWMERIEE & TR



AT ML OEAL E OB A BRE LR
B VAZOES, Wity s EcBEb
D PEREME RS IRN AT NV & X E
ZRBAfR R Ly W ORI IR el A i v VAR
DR BV, TR DB L DT Y A Z D
WBEL) 7R “BR” OOoHT ORI AR LT, D
A Z O B OTRIE T VO ERA
BERFTLIzL 2 A, FECIEO O E
TR N R & - T, 750nm, 914nm B LN
1000nm DWW EFHFICIEOE—2 R3dH v | C-H
& O-H OEREREIC L DWINAER S, D A
CRAREEICED SN F ORI XD
HDOTHDHEMZ R LT,

(5) WL FHRTIE\CFE D 2 CHI DT 7 AF % —D
TAbIF L OSETRI AT R U R F T
PPRRFRIE 9 & ARUEHE -V T b BTRRICFE
2 4 CH O WM EE O L& Z T2 5
WL DT AR AT S TR R
UGB, & CH O M Sl & AT
RO AT D VITRTIRIRF RNV L, BT
JEE R & O R LRI R B WA B SRR D &
iz, & BT TEOYMERER & w5 O U
HRI AL kL% VT PLS [B1R 041 TRl
Rz b 2 A B SOM MR X OREEMER L
DT Ty —I X AWHEREREIL. BT
JRELH D UT TR AT R VIZHR < B> T
WD ZENTnoTlz, IERINANRT F L,

i X & OMIZIX 0. 84, B )M & DfEIZIZ 0. 71,

EREME L ORITIE 0.81 &) EVWFHEIR
TR LTz, BPRRLEI OUTARIN AT S ovE [
WALE, # O R & 2h RO TERIE
EETFHTAZENTEAZ LERLE, +
NoHOTHET VOERIGHREEZHRT-L 2
7. 780nm 33 L T8 1060nm D EAHEIC B — 2
NS, 26D — 7 [XFERR Sy O
IS EDON-HEREICLDZ LD THDHD
T, HHIOEEIC b o 72 EERS O A
SEN, BiTHIOT 7 AF ¥ —DTRIET L
WWHETHZEEEZLND,

(6) TARII IR L DD AT L O% Tl
DRV ZDOTFH
BA-FEHDO Y A THEHIK L, T T
v Y —IZ K D2 WPERNEM % & B L i
AR AR T MVRIEZEITD, DAZOE
RERFAMERER 1C K 2 B URGEANME & o B M %
TEAN) v I ADFETHRFLIZEZ A,
TR AL b & BALESPHE DO W
bR KM & HEHEICBAR LTV D Z &N
Wb, £, B{LEOWEICE D B O
XY, IWHRAART s itk Aok
WL EDOTFTHAMEDIE D BV & 23y
Do lz, TAUTELEHTE & D TR A
7 RVIZIEBWLEIZE>TED ZWEH
PEENTWAHLEEZLND,

5. E7pdEEam LA
(WFFEFRAE . WHIEo . M OV 24 12
(=)

Udeskamsc) (BE 3 )
1) dJie Yu Chen, Han Zhang, Yelian Miao,

The Effect of Quantity of Salt on the

Drying Characteristics of Fresh
Noodles, Agriculture and
Agricultural Science Procedia 2
( 2014 ) 207 - 211, doi

10.1016/j.aaspro.2014.11.029.
2) Jie Yu Chen, Han Zhang, Yelian Miao,
Jinkui Ma, Tuchiya,

Prediction of the sensory attributes

Tomohiro
of apples wusing physicochemical
measurements and visible and near
infrared spectroscopy, Proceedings of
NIR 2013, Published by TRSTEA —
France  Institut National de

recherche en sciences et technologies

pour 'environnement et 'agriculture,

pp778-781 (2014) DOI:
10.14758/NIR2013.021 (20 E1
EXTRA PAPERS.pdf)

3) BE Jr4x,iE B4 FEIREERT, MaEE R
M BE 9 2 JeaEFZE. ERET S
55,12(2):3-9,2013

(PR Gt 7 )
1) dJie Yu Chen, Han Zhang, Yelian Miao,

Ryousuke Ito, Tomohiro Tuchiya,

Prediction of the sensory attributes
of boiled

physicochemical measurements and

noodles using
near-infrared spectroscopy, 4th Asian
Near Infrared Symposium, Daegu,
Korea, 2014.06.17-20.

2) Han Zhang, Yelian Miao, Noboru

Chen,

Measurement of

Kashimura, Jie Yu

Nondestructive
Textural Properties of Apples by near
Infrared Reflectance Spectroscopy,

4th Asian Near Infrared Symposium,



Daegu, Korea, 2014.06.17-20.

3) Jie Yu Chen, Yelian Miao, Jinkui Ma,

Hiroki Han Zhang,
Nondestructive Evaluation of the Taste

Inoue and

Quality for Apple Fruit Using Near
Infrared Spectroscopy, The 3th Asian
Near Infrared Symposium, Bangkok,
Thailand, 2012.05.15-18.
4) dJie Yu Chen, Han Zhang, Yelian Miao,
Effect of Quantity of Salt on the
of Fresh

International

Drying Characteristics
Noodles, 2nd
Conference on Agricultural and Food
Kuala

Engineering, Lumpur,

Malaysia, 2014.12.1-3.

5) Han Zhang, Syun Sasaki, Yelian Miao,
Jinkui Ma, and Jie Yu Chen,

Determination of Raid Visco Analyzer

Parameters in Mixed Cereal Flour
Materials by Near Infrared
Spectroscopy, The 3th Asian Near
Infrared Symposium,

Thailand, 2012.05.15-18.

Bangkok,

6) # B, fExR BE HHEGE B &
B, B Ir A, BEEARESRIEEORS
I & MRS X OV it o 2L,
ARG T#AE 13 [\ (2012 ) 4F
wOR =, AL g E R
2012. 08. 09-10.

T BR Srdy, 8RB, BrHBBE, EIRER,
o5 & (FHH) DOREKFARIZEE T 5 5
BEMFZE, HAREWREMFSH 12 [
(2012 4FJE) FER R, &,
2012. 11. 09-10.

6. WFFEHL

O e

B Sr4x (CHEN, Jie Yu)

ST RS - BB - 2z
W78 &5« 20315584

() ooy

#% & (ZHANG, Han)

PRSI R - AW ETRBHFEE - R
9% 5 : 10315608



