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Daily monitoring of urine components is effective for prevention of life-style related diseases.
Many researchers reported analyses of urine components using near-infrared spectroscopy,
however these have not been implemented. In this study, aiming for realizing a practical
measurement system of urine multiple components, i.e., glucose, urea, sodium (Na), and
creatinine, reduction of number of wavelengths for analysis was attempted. Also attempted
estimation of urea-to-creatinine ratio (UCR) and Na-to-creatinine ratio (NCR) which are well
known as useful indices for daily protein and salt intakes.

Glucose added urine samples were prepared by adding appropriate amount of glucose powder
to urine obtained from 10 healthy adults. Multi-linear regression analyses were carried out using
less than ten wavelengths which were selected from commercially available NIR LEDs (1400-
2300 nm) in wavelength range of FT-IR spectrometer. As a result, using only 4 to 5 wavelengths,
high accuracies were obtained in concentration estimation of urea, Na, and creatinine (correlation
coefficient: y > 0.98), and in UCR and NCR prediction (y = 0.90).

The same experiments were carried out using urine samples obtained from approximately 40
diabetic patients. From the results obtained, it was confirmed that the accuracies in estimating
UCR and NCR were decreased, however, high accuracies were still kept in urea and Na
concentration estimation (y > 0.97), indicating a possibility of realization of LED-based simple
optical system for urine component monitoring.



AR IER T B I B R R @RS B A E R C, JFEEN 208 0 IR LA RIS %
B3 208035 %, EiHHEREOBWNIE NI IR EIC X W iTbi s 2%, IR
b ERERREREESCEBRREBICET 2EHAERE S 2155, Tz, TR
EEROIZREFHINCEE 3 2 &5 1358 H % 28, T 2 HERPIBERE ©h 5 %,
FERLE B L7263k, 22T VZERICE T B IR FHINCER L, ERICHE
DL MR LfEfERY AT 4L LT, —HREOKERD LED % H/H L 7R
ATy AT LOBAFR ZRKBEEEL L7z, 7od, SRO PRI O PRIE R IATE R
EHI7rva—R, A ENEOIEE ©H 2R %, HoBNEOHRECcH 2T Y
7 L, RBES OBRPEREHEEICER AR LT F v 04y L. £7-, ik, 1
H D 7z A < HEEE P EEE 1T 24 KRIERZ W CEE S Tniz s, FERg RS
DKFZLTF =ik (UCR) BLUF PV v AL T F=vICX > TENEHEER
REL WO HREDH S 7-®, UCR & NCR OEH 1T 5. GHllY v 7 e LT, OFK
5 DE— I3 KIEH, QEBOMER AL SR L ZRIC7va—22R{MLEZ7 v
— ZUNINPR, OFERE BE IR & N R TRl 5 X T 21778 - 7-.

B 1ETIE, ARSLOTERICO VTR, PR FHI O E IR D fEkEHI
R DREBEERRL T, Ko B ZBHMEIC L 7z,

5 2 B IR FISERIN LD FELRE BT, MatFiEICoWw» TR, BT H,
B2 7 EWEIL WA B O T T 2RISR b 7 oA I B 3 2 BEAERFSE & %
DHEHEIC DOV,

FIFETIE, FVva—X, JRR, HkFr YV vLa, KigfkrrIvLn, Z2vT75F=v
DHE—KIEREAER LRE - v — 7 FROMWR Z TR 272, ZNZNDHF—m53K
B EERLL, FT-IR 0 8IC X0 2R27 b ARBFEZLICX by, WEHOWRIGERES %
DEERNT ESWNEEZR L7, b, F U v ABELTE, FFrY) vabKk
B> bV LDART PV ERIKT 22 LT, ZDKE - v — 7 ERMR L 72, &
RelTr7ra—x, JRF, 77 F=VICBEL CIEREICIO U PR 2R L
7o, FRAIPDERECIZAE U 2 R VWKOBHIROFEIC XY, EHUOLERE Dl %
Y, BHEROEEZ TR TOR7 PAEBICBWTHER L2, —T7, A4 vidnTx
Fi7= 3, RRERIEZRILL 22w, L LML F ) v 2B XOKEE(EF + ) 7 4D
AT PAVEIBICEWT, HERINERE - ©— 7 FERIEA A4 v LK+ L OMHAFH
X% OHFE DA LIt b eFEx b,

B ATETIE, FAWARGH Y X7 LMD 72 DT IS 3 2 RO HIK %1778 -
7. PERRERERAEE L 10 B0 7V a—ARME ESy vy T L, v
N D& Ky D FEREE (X AM O BRIRRAARBNIC CHlE L, THBREL L PLS i &
CEREIFOHIC X 0 KD 7=, HHKEE L FT-IR ¢ e ol @ HiPH ¢H % 750-2500 nm %
ECHERALZE2EES XLV, E22EE0h s HEATEEZR LED © 10 EESDT — £



ZHH L, #24720 10X % 1023 Y DA G DY ZH W2, R 72 Y ENT I W T,
DR E X ERT TPHIEHERR A SEP 2 M ICRE R EEMAAGDLEZRELZ. &
B RMENT & ORI X 0 R4 7= D RITCIE, FRICIRSE, FPU DL, ZLT7F=vicE
WT—HTBDEEZ W CIFFICE SR (FHBIRE y >0.98) TTHA[RETH B Z &
DRENTz, Eiz, RAEKEREOEETH2IXKFE/ LT F =k (UCR) XU
PV LZLTF=vi (NCR) ICBWTHEWTFHNEE (y>0.90) ZHERL 72,

HHETIE, 40 HOBRIREFIR 2By v 7 e LT, RPES OREHEE %2
Thodz. #RELT, 7V T7F=voTHIEEKTEHDOREIC XY UCR ©° NCR OF
HREEIC oW TR ERSLETH o 72, LA LIRERF MY 7 L OBEEFHKEL, b
T 5-6 FEREEEZHWE LTy >097 L EWFHKEEZ/RL, MK LED ZXjHE
L7f&i% v A7 L OREEERREME DR S Tz,

FoTTIE, EHMAR LED ¥ AT LMEE- 0O FHFEREITR o 7. FERFEEIR
YV ITILELTHRBTRONEERCHRE T — 2 IChHy A EFTL 5 2 L T,
LED DFRHEFHETH 2 [ — 27 ELRPLO L L7270 — FIROFEIEIRIE | 25 L 728
ENHRE T — 2 2157, BT — 2 2B X - T, 5%, ASDEGRE L CKRE
DR LI X 2 FHKE o L3 4B TH 25, LED JEIRM K ICE T 2 THIAAE
PEDSRE N, LED ¥ A7 LEED B#A Y & 2 fR 2157,

HTETIE, ER T F v 7 LED OafEx T\, N, Zotds, 4o OBKE)
DRI 47 iconTihr7,

ARWFFEIC BT, SR O — W OB REE Vi, MRRF ORFER T
FUTLE Vol EEREETRIRRE TS 2 2 L 2Tk o7z, T IZEAT E
BOHEHE ST 2 EEEHERO R FPHi7Z 0 T l, BFEOEIHIROH 2 HiRE 7k & DR
BEMICKE CHBNT 2 REM2H 5. 72, LED 2 L 72+ 2 7 2 oo n R
HIRE XN,



FF2E2H6H

FHRAXEETREE (F)
1. FmEH

2. oA OV B _BEAEER
iz T OE 0

@QF % B x & 3
3. BERKEROEE (600~650F)
S22 A5 FICE | IR TEEEES L BEL, RIS NSRSk O

4, BEER DOH  E (OFRSO) - Rat
@ BEEM  H 4+ (T %)




