FRIE K BRI (57) © 1-10, 2025
Bull. Shizuoka Pref. Res. Inst. Fish. Oc. (57): 1-10, 2025

LED YR/ NRGE AR 53 R EFHT K D A D FERIRAG R E D I REHEIZ >\ T
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RO 2 WET 2 /NGERINV R EG R S D/ Na 7o Z o TR E LT,

LED YIRS D ATREMEIZ DWW THR 72, JIEIC A2 LED 1, SREFGI /RSN LED & 7 a— KXy
RLED ® 2 fEHCH Y, ZNoaEko a0 7Lk Lz, ZoRESRE, ke
Zr = bk (640~1050nm) Z W CERIE L7z, O 72 AT LT —2 0%, WOREE 2 IRIRsr A7
VAL T, ALZESHTIE & DWW IZ TEBEIF IS LV IS R 2 HEE T 2 a2 1Erk L CRE
i L7z, MIEREE L TR E BOZEDOH L5~ T DT 9 k%, T OfsHi& &0 6. 8
~14.1% Th o7z, 2RI AR ST — & LALFHE & D &N TE DB BRI @ 7200
BIx, ~aFr7 o7 r=0.7 THY, WIZTa— RN RLED r=-0.73 TH Y, IS IFPHHK
ARSI LED r=—0. 41 S IIRERENH -7, ROEHRIEIZIBNT, 7 r— K3 R LED (I3 Eko
ma T o7 OREEE LTI TE D AMREMEDSV R S 472,

%—U— I ¢ JEARSMYIC LED LI, FERESEIE, FRES, 70— RS2 K LED

[EA% TR R o 1 EIC KD ILABLE RN R & N RV 7 7 A4 NEBE DR THIET S
LTk, EAIEMBE CREICRA ORI A HEET D Z ENFREE e oo VY, BUEAZJIE Lo A
vt BRI ORIE 928nm, 1037nm LSMZ < D E— 2 BFIETH 2 ENbnroTnD Y, L
L, AKIZEDHOWILA 1000nm L EOEFEMTRENZ END, ZKRGRARETHLARAEZRISR L
U7 RS IHEIC £ D WE OB AT, BHI2928mm &2 & —47 v b & LIZRAMEIRO A Y OfHETH 5
800~1200nm HHEAHI DEE D T TN D,

ZhooWERE, WAENELS, &R, REETHLIZLrbmiiTthy, BHITENA~FFHH
FTEVOIMYBNTIRETH -7, £ 2T, WAL T, 2 2AELTE OB T T 2 729DI12f
HORRIABIE R LT/ MBI RN ERER A B Sz 22, Z ORIERITERNTBOR S 7z A
NR= A THHIREAT O 120, ZDIEE L OUNMIORETH T 4V Z (V=T XA )L ) =T A X
— VR Y B MAG DRI TEPHW LN TV, IEFETIXZ DT T 1V ¥ OFERME & @ik 23R A
EEZDODNDFEEDOEEMNSHEVEEINRLS 2D, RN TZOWEROEELFILEEINTD,

ZDEINT, BOENICAR—RIIGNV AT b2 FET DT DTS ERBINE 2 oAU RO B
b, ZOMBEMRT D720, GHT AT DO Oy r— A LT (LR i = =
v b EREEE) AEAL T, FrZETHMER2AEEHIT D ERENTH L, EHIEETDD &L
myitEe =y NOBMFET D08, SIEDEN 2 WET 2/ MILE RSN R E SR & B 5T D T2 DI B 22 5
TECoh 2 RRASLT v VMg, IR, AT 7R 8BRS 5 L EE ARG IR TH 2R,
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(B IEAAR b =2 2B O #E - H 5CfE Fias 2 s - BOE LTl 0, Holt TIEatasiish /)
BbE L UMK b2 R e BB EE SN TS, £LT, Stdiz=y N ThDH I =) &
U—=XDHnn, SEOREMNEICRHHATE 20 82=y MRIH LT, LEEKRO Y AT LK
TEREMRATREL 72072 7,

— 72NV SERE SR T, BIRE L CEEROFETERIC L o XML& L /Nloa 75 v
ClE~a 7 Z o T eI Z WD 2 ERZW, L L, IFETIE— &7 BEVEEKRDS LED ~E X #i
D Z LRV AEFERIESND O EFERIZ, NUGIERESICHEE T 207 T T OAREDEE L
TWn5,

ZIZT, AT a U T T OMREER E LT LED YeRZ Vv A/ St E s 2 R EL ¢,
~7 T WE e L THWRIEOREN 2 JIE 3 5 /NLERANEHNER & L TOERRO A%
WorZ &Lz, WEICHEAT S LED & LT, —IZETRERERE L THIR STV D3GR
&% LED (VAR peArink LED & WgR0) &, Bolii- lCBR Sz 7 o — R/30 R LED @ 2 F O JEE % V¢,
ko a S EEE LT, T2 TIE, T u— RN RLED & ITH— 08 RFE T L 0 IR
72 R A%t 3 % LED (BAF% BBLED & WEHE) & EFT 5.
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BeHHEE LED 1, FENF ORI E TéHh 5 928mm (W' — 27 2855 3 Z A ZOrfilldh, L1915 ((KE) A
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W E R R Z 9 5~ A =2 1% DSPIC33FJ64GP706 (Microchip Technology, USA) & Fv iz, /N4y
FRERZFRFT DI, Dtdr =y FOHAE BN EN KW RICHET D2EBMOT T Z L
F—=H~DEHPAE—RE LT, P 7V T —h Msps ZUELTDH, ZOZLnb, T7Fhuas-
TUH NIRRT N — 2 (DUFE ADC EBEEE) 1L, ~ A 2 N ADC ZfER TS 2 & e < AMsHT ADC & %S
L7, F7z, ERELTL2VIFULLF U EMEZMERL, SHOARKIZEKSW T T 7T
B4 A6 R, BefyIE LED 36 OV BBLED (3B 3 Y 4 A% B4 THERS L7-,

ARY FILDRIE

T VT O AR RVREZ 3R dHE
~vy R PITEE  #fih ST, JRHTEIC &
DRIE LT, BIE L7 RERALIIR IEEE TR A
HEEZ 2L THWDHALE Lz, A7 MArORlE
IX[F CHPALC 3 [Eligh vk L7z, F0EIRICRIT 5~
T THREROMBEREIL, ~rr T T
100ms, BBLED 300ms, HcHiigk LED 200ms & L7=, 1 3 RRISXT SIHRATRAIET A
[EIAERFOD A7 b LD A X VEHIE 5 EE L g;%&g’7zjb;0ﬁmﬁwn
THEHAT MIVERT,

|_Light] )—»)

ARY MIVDFER

WE LIm A2y AT —21%, JERIZRS232CICE D XY a DL VT AR— FERTT—2 2%
HL7Z, BN VT AT—21E, IR > A L—T 0 AL (segment 20 ARA > k) — WOGHE
— WSERR Iy AT R (segment 7T ARA > k) — WREE 2 IREE> A7 b L (segment 7 RA > h) D
JNEIZZS 48 D UC, BT 2 IRy AT bV SALZEHTE & D 3\ 72 CHEIEF /AT & 0 i
BRAEHEET DR A ER LT,

FHBRDARY b

HER Y 7% — Vi (LU A A &
W5E0) ZHIEXR & LTE LT, SHEIR
DAY NV H DA X 4127 LT,
WET—21%, ohsmar=y b6l E
NDEMEACIZEY 12 8y MIE#HR LT
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IR COIRIEITRD T, ~a s T o7 L EERIZ 800nm T2 v — 27 "R bivlz, 72, KB
OIS KT D 920nm 1 TR K E— 27 DK 60% DIENFRD B, 2L BREEMTHE
b oo a s T T RERICE M B iz, (C) s LED (L1915) TiX, kit 2 DR
EHARTIIE AT RV OFPH T < 9 800~1000nm T - 7=, Befrisk LED D K — 27 1%, ERED
890nm (2%t L C 887nm TH - 7=,

IT7OTYDILERHFER
AT MIIEIZ W=~ 7 Uik 9 IR DREI & BAbF ot OFER, Bl E EO#iFHIX 6.8~
14. 1%, ¥ 10. 7% T -7,
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STEREONIRIC L VIE L=~ T OF W 9 MK 27 227 M LIZHOWT, ADC BHE#R DT —Z 2 F
CFNART ML LTS IR LT, 2R FERORFIZE 0 EIE L7 AT ML ORIRIE, K4 10R
LB HIED AT MAGAREFR Lie "2 — 2 ZopRm Uiz, LinL, TOKETRET SHEEONIRE b
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NERG DML & Tdo 5 928nm DAE & GG & BALF T ED S WEDOBMBRERZ KD D &, ~e v
7 7 1=0.14, BBLED r=0.45, M LED r=0. 13 TH o7z, AV T F /AT hLTIE, 928nm {1
DN RIFRRIOBRIUZ L0, IEEE&DOZIINE> TAY MO FEEZRT, DF Y, 928mm OfE
LALFGHTED & W2 BRIEN HAIVUT A OB EHN S, LavL, SEIOMR T 3 MO
EHICEOEER LT,
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2 RHARY FILDLLES

X5 DAY T IVARY N vk 2RIy AT MVICEBR LR R AKX 6 [TR Lz, 7ed, (C) ki
B LED 1%, oD 2 SONJR & kT 572, FEHARY MLVOFFSN S E O TR USRMETARY VL
BEi{To7,

2 RIEIr AR MVTTIE, WRIERIF LARWINRER e _X— 2T A VEENIIY Brvit b 720 Y, £<
DREREL R LT FILDNR—2F A nh i cE R -7, UL, (C)3e#s LED TlXikE A2
FHC& % 800~1100nm @ 9 B 800~900nm 33 L OV 970nm T ICB N T HIEHL2ENH Y, LWE L=X—
ATA VIO INDANT NNRE = ZRm S Rdolc, iz, 3FEEOIEIRE H 1T 970nm fFUTiZ
FRUN A& OB — 7 35880 b7z, 970nm TAKDBIN AL R THD Z &b, FARTFOKIIT K 2RI
DRRICHE 2 H AV T,

2 WSy A7 MITEBWT, B ORI R Th 5 928nm OfE & IR & BL 0T EO H N Z O H
MG A RD D L, ~a s T 7 r=-0.64, BBLED r=—0.68, PEHF LED r=-0.25 TH v, 3 FEEHD
IR & B IR ORI DL FIZ S < ADOFBENRRD B iz,

HBERRIML O LB
SyltER = kN OWEEHPH 640~1050nm |23 1T D 42 256 F ¥ o Rk &R E BALE O NTHE O BEAR IR
m ROT-AABAA Y b EK TIZR LTz, BBIOWRIN Y RIZBW TR DB E > 2RI,
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7T I7OFYHEARY FILOLE A /\B45 >S5 T B:BBLED, C:¥#is LED(L1915))

nyy 77 916 r=-0.79 TH F1 EEAWEEHTT 2ERRRELEOERFER
D, TAESME BBLED 918mm r=- 5%mm—ﬁ@2%m%w®§%mw%%ﬂ@Mﬁ%
0. 73, BeE%E LED 918nm r=-0. 41 T

. o e ., 915 - -0.79 1.03 1.33
071::0 :O)ﬁ%&i’ il% 1 LZEEL/EZE&ER nerezes 915 978 0.97 0.48 0.55
FEOAEBERELE L TR LTE, WTho SBLED 918 _ -0.73 1.95 1.47
%/)E%), HEHJ?ODI&HX/EZETZ@%) 928nm 918 977 0.9 0.61 0.65
L0 Lo P RMToMEys  KIEED e -0l 162 197

(L1915) 918 884 0.93 0.65 0.82

Bhol, 2O 3FEEOINIHEO R TH
MHEREN R bE NS T2EIL, ~Na AT 07 THY, b BRI ORI LED & 1Tk x7p
FENFRD BT,
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NN & B2 e 9 2 BRI EAR ORGSR AR 1 IR Uiz, ZNROMR BRI IT 55 1 R O3k
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PUIK 7T B ART P DOFERICESOTREL, F2 RIS 1 BEEERRFICR L HEBEOE W R
T, IBHITHFREART MV ORENHEYIREEZEIN U, ZORR, 2 KEEREFROMEBERET
B/ Z 7 R=0.97, BBLED R=0. 95, B8 LED R=0. 93 MG H 7=, Z 0 2 ISR INEEO EA|)F
EACEES S, AL HTE & HEEE O BIRIZ OV TK 8 1T LT,
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8 LEAMELHEMEDOREFRA: NOF 5T BBBLED, C:¥Ewig LED(L1915))

27 5% LED TOHE

w45 7L BBLED TiE, K7 MBI A7 RLIZBWT, HMHBERENENEN r=—0.79 & r=-
0.73 LB E D722 LD, 2 RERIFXOMBIRIEN ZIZI R=0. 97 & R=0.95 & & HEERE
JEA&R LTz, LavL, PR LED T HEABIFREA r=-0. 41 & oo 2 FEEO YR & bl L TR - 72,
Z ORFIHE U788 LED O F I ERF O A7 R VIREE & JRIARIN S ROBfRE RL5 &, X 5(0)
R K DT, Bt LED O FURIREE O v — 7 I & & TRIIWINEE & 928nm D &>\ 7212 1% 45nm D
REOEVRH T,

Z 2T, SHITBORIN ALY RISEWE —7 R 2R 2 2 A 7Ol LED ORIE 2470,
MENi & BALZE M & 2 RISy A7 b VT — & L O BEARBURE O 1f) LD RTREMEIC DWW T BHRR L 72,
REILR DT — Z ) AR LED O A7 [VAEBEIE, L1915, 12338, L9338 TZAZ41 80nm, 45nm,
60nm T&H > 7=,

A HESH LED OGNS RIZERT D 2 IRWG AR b T — 2 LARS T E & O BEYGE3Hr O
FEB G B A 3 2 WK LT, BT IS E 21T - 72 L2388 & L9338 D b — 27 38 i & 0 R RIEIE I K % 945nm

K2 HIEWEE LED OREMRIAY FIZE TS 2 RMSE L LZESITE L DEEIFSTDLLER

o vY— s WE )  JERIR Ny FERAIRIL S > RIZE1) 2 HENR T
BRALED Bl B & 3 () 1WA () B R () BB () BRSO %)
L1915 887 41 80 917 -0.41 1.63
L2388 946 18 45 937 -0.28 1.63
L9338 944 16 60 953 -0.49 1.37

ThHY, NEMNWRINER L DZAEFTIB I ZE 17im &S FEH L7z L1915 @ 41lnm KLV 68 LTz,

D3 HATOREBLED O 5 5, b BRI G- 72 b DIX L9338 r=-0.49 Th o7, 7z,
L2388 1% D B — 7 BN R ABNEMI OWIE R L8 L TV AHIZH D 53 r=-0. 28 LK<, DA
27 FVHENREI 45nm & 3 FROBEHA LED O 1 Tl b /NS o T,



WAL LED ITH 1T AR MLALEDEE

INETORETIE, EkD akF 7, BBLED, ik LED (L1915) 00 3 FliH % b9~ 5 72 9,
HIE Lz AT hVER—DFMTARY MVILER 1T 572, LovL, tiso2ERaics L T—
HOFPAD IR N2 AT FVDMG B DI LED TiX, Mo & F—n A7 R VALEE Tz
RAVZRFERD G & HE R WATREERN 5 5,

Z 2T, BRI LED (L1916) OHET —# 2 JAWT, A NALBRO S 2725 2 CRER & B e E i &
MRAEVERL L CEDORRARGE LT, R L— 0 ZRE L 2 IRIRZE WD 5ol % 28 2 T K BERR D VE RS 5
R IR LT, &1 RRIER

B O EABERE T, AL—Y =3 FEEHLED DARY MLLEDEWNZLS
LT DOFEA Y MBS TS REROMERED LR
FEERWRERNEONTZ, Ly 2a—Ur s/ okisnsm 5 1 R ERIREE 5 2 WRRIREE
. X NN RAUR) " ;
L. 4 2 g SR o MR (RAE) o 7/ ) wa_sggﬁgur) ?&9175 (o) E*ﬁ_ﬁ?iﬁz(m ?&993& ()
4 e ~ NN R 20 4 -0.41 917 -0.93 885
%{“C&j:lﬂ"g"ﬂ@%la //7 j_ 2 -0.41 917 -0.93 887
N S =] AL [=o¢ =-35sg 7 -0.59 925 -0.93 858
/l' - }\ < 26 Li@ Hdﬁ?@ﬁﬂ:—*ﬁg 10 4 -0.64 927 -0.93 856
«@3;),) 71—:0 if:’ 2 /k?;g 57\2324:@ 2 -0.66 925 -0.93 872
7 -0.65 929 -0.92 854
WZBWTARA v MaEEhsE 4 4 -0.70 931 -0.92 872
2 -0.72 931 -0.92 878

Tb, 2 WRHERER XD EHEF
A ESE LRI T,

FHBRDARY b

BBLED, 35 & OMk#riEk LED YL, AR ORI N K Toh % 928nm (T DFEIERER LI TE Y,
ROV ZMET 2R E LTHERARETH D B2 bz, K4 1280\ T 3 FEO I T 5 A
7 MVOE—7 OEIRIFIER U X IR % 25, RIHFIRT L 512 BERHER ORI REFIXR 2 5,
BeHfisk LED & BBLED 0 100ms (2% LT/ 72T 713 20ms & W CTRS DO ENE SN TV 5D,
AU, EERICGREHR A RE T A REORERRIC KR E BT 5, DF v, Befrlk LED £ 7213 BBLED &
AR 2/ NV ERRIE,  FEERICRUR A IE T S () SRR A 235 Z L1272 D,

AUDFILARY FILD B

STRHEONIFIC K VEIE L2~ T P14 9 Mk 27 227 b )LD ADC BT — X EH DAY PF LA
A7 VECHTREEE, R EZITREBICRE SRRV IEE 0 NRO LT, ZiuE, BERD AR
I NVDR=ZF A VEBPE LN THDLEBEZBILD, FIZ, SEIOWED X 5 IhOED B
HUET DAL, RIEOROENCEOEL, HBRENKRESEET L, LenoT, SEOAIET
AR BIEI L L2y, HEERE 21 ESE D101 A27 MAORIEENLZ TE HIRY BB ISED S
VERH D,

NERG DW= T d 2 928nm DfE &GN & &AL F- 3 HTHED &\ 72D BARBIRE 2 SR D72, 928nm D
LALFGITED & W TZIZBEFRIED D VT A OMHBARIR TN 5 25, SREIOFER TIL 3 MEHOIEH L b1
FEOMBEER L, ZOZ NG, FUPF AT MVORERIL Y R & RS AL HE D &
WEIZIRIE & A EBRIEITRE O B, DFE DAY VFNNART MT— 2 TIIEEEEHEET D



REREIERT 2 2 LIIRBETH D L B2 bR, SHIL, TRUED AT PVERTH DR
W DWW T b [RBRISHRAT L 728 BRI R o 7,

2RMAARY FILE L UHEBARARY LD

2 Wiy A7 RV T, BBV OWIIE R Td % 928nm DAl & IENI & BALZ 5 HTE O 3\ 72 00 B
AR D E, " F 7 r=-0.64, BBLED r=-0.68, PeHi LED r=-0.25 ThH -7, ZD XD
(2, 3FEFHOIR & H 1T 928mm (2F61F D 2 IRy AT MVT — 2 LALFEHTHED B\ W IZIZ A OFEBIRE
BERROHLIND Z LD, 2R ALY MT — 2|2 K 5 BRI &R A fEk L CIRI & &2 T
HIEBHETHD EBZ DI,

2 WMy AT MIVT —H WV THBIASY VK ZEER L7ofER, 3 FEOEIR & bR &
Th 5 928mm £V & O TN RM TOMBARED > T, TR ORI & & i b A O &R 7S
BIC—E L RRWBIGIE, AR BT T 2 BRI EHIERR O R OREAH 67— 2712k
WTEZDBRTH D,

Z O 3FEHOKIROF T, HAHBMRE Kb @S TFRII N e ST T TTh Y, SRETELED OB
FHBIER I & 1T R & Ao Z2M > o 7=, BBLED (ZBW T Hh o m & v T o 7 [RIERIC HAH BE AR A AN LUl ) i\ VB &
IRLTWDZ EDD, ~al T 7R BBLED R L& LD IAHE R AT — X DA L— 2 THhlL
LI AT MVEBPNEEL TWDH EEZ BT,

275 %E LED TOLLHE

X 7 12BN TR LED (L1915) O HAHBIfRER 1T r=-0. 41 TH Y, o 2 O IR (a7 T 7,
BBLED) & e LT W& o7z, ZOKKEE LT, ¥ 5(0IR L7z & 9 IS8 LED o K5REE oo
— 7 BB ENAMOWIEE & RE SN TWEZZ ENFEREZZ DN, 2T, SHITENO%
AR RITIEWE — 7 B R AR 2 # A 7 OB 8 LED ORIE 2380 U CHBea L2 #5258, 8
BE U772 Bet LED 1288 W T8 BAFRFERIIG O o7, ZAUE, JIRE L TpfiviEk LED A 3R
LA, £OE— 7 R LRI RO —EME LV b, T OPRFIE LED ORETH 5 A7
FVEERE, DF Y B — 2 ORI BRI G BLFOE L 2 G A~ ST —%2 L OHIAR DM |k
B LTWD LB b,

WHEE LED (CHITHRARY MLNEBDOFE

BRI LED 1355 688 O Rt PRI 6f U TR OV, 2 2T, AT MR A i b2
CLICKVHEREEAWET DO EEAMNE LT, BREEO RS — DAL= TR X2 IREK
DEMOMAEE TG REHET 2REBREER LTz, L, AL—U 0 ZW0EER 2 IG5 ZEH D
RMEEEZ D Z LTI DRITIRD BT, P LED (2B WTh /e 77T 7% BBLED [RAIARIC R A
— DU IR 20 WA b, 2RI EW T RA L FOSERRETHD EEL LN,

LED SR #a& ST

w7 7, BBLED, B LED O 3 FE O EIE A T~ 7 T WiENi & & OHEER L 2 04
THOIZ 2 R THIRT 2MERAER L, ME Lz, TO/E, 2 ERERROMBEGREIT m
/777 R=0.97, BBLED R=0.95, P&k LED R=0.93 T3 ¥, BBLED & BRI LED CTRo0HE TG E 23
o7z, LinL, BENIOWRIN N FIZ T 2 BAHBAMRE TIE, PRart LED THeICIR ) o7, T Z &

,8,



D, BFGROBENE A T 2 558130 ORISR 2 BIRERER CRHMET 2 2 L8 E L
LEZ b, SEIOMEHERG, BMOBHREIZENTY [7r— RS0 FLED| 13 Eko a7
YU OREBE LTHIBETE D TREED R STz,

i<, ~"aFrI7oToREE LT, Whed RO R 2 & Te—i 72k LED) 1,
NS YERIE BRONIR & L COHEEREEIT00%8 » 72, LavL, /NESSEHIER: & L COEAMiks % &
B %, 031 BIOFEIZIT D RIERHE RO Z BRT 25613, RWEHEREZ R
WA LED OB Z BT H2RETHD B2 O, S5, PHHE LED 2=INT 521X, A O
WS RaEde, DOBEIBORE NI A THBINT L ZEDREE LN EEZ LN,

A [EIERAE L7z BBLED & 7o i38eamisk LED 2 Y & Lo/ MIRRIERRIE, ~nr b v T 7 Ll L TLL
ToOEMEAETD, ~NaF T FIRIBORED DI T o 7 HITES ) B HIE £ TIORIER R 0%
ENUETH DA, LED HIFIT AT EZ ISR ICIRE N L ET 5 72 DRERF M OGN AIRE & 72 D, F iz,
LED YT a7 o 5 o 7 L0  BBEND 2O T, HEBOAIKRA~DZ A —U0md Thipn, &
512, LED RiZ e o770 b REMTH D,

FelcAERPIE s TREORE 2 WES 5/MLERA S ERER] 2 HNT, ZhETic<
OFFEOIEMEERIENFZIAES N T E 72, 411%, BBLED I & st = v ks ZfAE b=/
HEET, FROBEORENARETHD LEX LI,

X

D pE - RO - TR SR (1997) @ AR IR K D 0 ARG O FEREEERIE O FTREM:.  #
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Possibility of non-destructive fat determination of fish using a
compact near-infrared spectrophotometer with LED light source

Satoru Yamauchi

Abstract We investigated the practical application of LEDs as an alternative to halogen lamps used in small
ne-ar-infrared spectrometers that measure fat in fish. Two types of LEDs were used for the measurements,
narrowband near-infrared LEDs and recently produced broadband LEDs, and compared with conventional
halogen lamps. A commercially available compact spectrometer unit (600-1100 nm) was used for the trial
production of the spectrometer. The measured spectral data was subjected to absorba-nce second-order
derivative spectral conversion, and multiple regression analysis was performed to create a calibration model
to estimate the fat content between chemical analysis values. A total of nine dried mackerel were used as the
measurement samples, with a fat content of 6.8-14.1%. Light source lamps with high single correlation
coefficients between second derivative spectrum data of the fat ab-sorption band and chemical analysis
values were r=-0.79 for halogen lamps, followed by r=-0.73 for broadband LEDs. There was a significant
difference from narrowband near-infrared LEDs with r=-0.41.Therefore, although not equivalent to

conventional halogen lamps, broadband LEDs are considered des-irable as a light source to replace them.

Keywords: Near-infrared spectrophotometer, Light emittance diode, Non-destructive determination,

Fat content
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