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Abstract Mid-infrared attenuated total reflection spectroscopy has the natural advantage of fast and green blood glucose
detection in humans. However, the presence of other components in human blood can affect the accuracy of glucose
detection. Therefore, we study the interference degree of the presence of cholesterol, albumin and urea in human blood on
the detection of blood glucose by infrared spectroscopy. Taking 117 parts of glucose mimicry solution containing different
interferences and different mass concentrations as the research object, the original spectrum is smoothed by Savitzky-Golay
to construct a partial least squares regression model, and the Clarke Error Grid and comparison plot of predicted value and
true value are constructed for further analysis. The results show that the prediction set correlation coefficient (R,) and root
mean square error (RMSEP) of the prediction set of the total interferer model are 0. 9785 and 40. 0187, respectively, and
85.7% of the prediction results fall in the Clarke Error Grid A region. The R, and RMSEP of the missing cholesterol
model are 0.9042 and 175. 7292, respectively, and 40% of the predictions fall in region A. The R, and RMSEP of the
missing albumin model are 0. 9616 and 103. 6627, respectively, and 42. 9% of the predictions fall in region A. The R, and
RMSEP of the urea deletion model are 0. 9742 and 38. 6716, respectively, and all predictions fall in region A. It can be
seen that cholesterol has the greatest degree of interference, followed by albumin, and urea produces the least interference.
This study has certain help and reference value for improving the accuracy of glucose detection by infrared spectroscopy.

Key words spectroscopy; spectrum analysis; spectral pre-processing; glucose mass concentration; quantitative model

Wi BHEE. 2023-04-06; f&E HHE. 2023-05-02; RA B 2023-05-15; MEEH X B 2023-05-25
HEeWmB.: HERHAHRE IS (61501526,61178087) H i & K24 v Je g M SE ARl 55 3% 4 301 3¢ 4 301 H (CZQ22006)
BIS1E# . “syzhu@mail.scuec.edu.cn

2430001-1



https://dx.doi.org/10.3788/LOP231035
mailto:E-mail:syzhu@mail.scuec.edu.cn
mailto:E-mail:syzhu@mail.scuec.edu.cn

1 5 5

A S BAR = A U f) R R AR 2 —
BRIy XA b v T BER O MRS 42 0, H X 7
A ] BE 1 AR YL IF R I A0 o TR AR 2 4h R A R
PG o Ty — PR I 7 5K T BB T R Sk o B A
(CGM)" 3R I SO A A% 55 5 HL 5 32 iR
pH . £ Bt 2 5L W (APAP) ™ i 4, [ it A7 61 05 .
PRI ot A T A0 G T LA o B PR 2 R

21 A0 T 1k 2 A A IORE TG A0 AR A R Tk 2
— U T AT AR (780~2500 nm ) B AR W W # 5 , H 2
B 1k, BT LA — R i TG B R I AF 5 R B R
R HGE LOANGIE B A A UG B R R G
Z T AERE A, BRI A I AR RS R
PR

Hh 2T AN T 2 AR 22 0 5 WAL 1Y S B IX A
B I D% B ELAT AT ARG 5 AN A W i i G R
JC B IR AS T Y B 2 — o TR AR SR ST A R
R, AN COLBOE TR Y P 20 b 528 4 I 5T (ATR) 56
JEASCI N FF8AE 1035 em ™ Ab WG B, HAAE 5 5 8
JEVR LT A3 b N TF A8 AE 1492 em ' Ab WG FE (1 e AE
FIUN RS2 B I W5 BTt B B AT — 2 1 IE A G (R=
0.8125), JB/R T W24 ATR GIEAXAE To A48 A A&
B 5T B 7 T A I IR 32 Wi i 71 . Sanchez-Brito
LU0 Y o 2 A8 G B R 45 A DL B 2 S AT B A
W, A LA R 51 2000~4000 em A 12 9 540 46
T, Hioe 5 ZBO(RY) ik 5] 97. 89882 % , F W vh 41 4h Ol
T AR A IR G 00 T LA R N R .

Romo-Cardenas 2" HF 5% 1 v 21 41 X 35 75 %5 4%
MARHNBEES ZZ LIS ES, &5 REW,E
950~1100 cm™ 6 1% 1 [l P, 460 28 0% LA 858 & 1% W
DURK o R R 0k 3 35 45810 o & BH AR [0 %o ot A
JhE MR RS G T T ARG I A R B A IR AT
IENE NS A N R S W 1 ] NN |7 NE= g6
PR B 5 4% 0 4R 43 43 4R TS IR A BT R T 2
AN OGS RS E S WA . Jernelv A R
B AR CELTR R PR Y TR I A T Y
I HE o WF T BT, 18 e B/ 3 (PLS) 74 ) 22
2] B T e R AR R e g, (H H 58 U IR B O AR AR 22
(RMSEP) % ik /5 £ 15.4 mg/dL. Fuglerud %" |
FH I 2158 56 385 35 WF 58 4 FOl DR 5 0 0 T 9 X 4 4
TRV I 7 A2 0 e R 7/ S NG R (- I R
— R LR TR R . BT MR I VA
JXF AR ) TR R EEE L HRT
5 T A 5 A R

PRI, AR SO 4 B b AR 4 2T 1635 (FTIR) 45 &
ATREEAR BFFE T AR R 2L & I R R Y
FEAE N MBS I A9 T PR B . e PR 2R A D IR H
AR v 5 2R ) 5 v B A 25 RN K O HLad e B R

$605F 24H/2023 £ 12 B/BAEREFEHRE
F5 it Al AR o A A R Y IORE SO 5 A R AR
M H A F LR A Z —, B R 5 kB A L % 6
AT R BE KT PRI AR R R BRUE N R R
(3 BT R 8 RO T s R R AR K I Y v [
FEEA Bm W vk B L OJF HOH T E A B9 & B [
7 3T 21 40 X BT £ A 53 1 b Aes I A 4

2 SRy

2.1 ##

SR i T A R b Y T A A O 2096 1Y
intralipid 07 7R 7 WA [ A6 3 2% 28 00T H A B il 25 6
FRA ] JEK QB A L s 55 AR R A BR A W 5 6
KA IR E A E A IBE B A LW A
B2 B A A7 BR A w5 88 4Kl i 7 PGUV-10-AS i
At K ML s

BHEE S AEA RE R EE RS I E R
D5 ARIR B VT, TE K T T T 1 o TR T 2 4> 7 4
DL P 9 o i e R 6 O 3 2 N AR I R A R
HEWRBEVE . BRI R E IR 1R .

F1 KW T

Table 1 Mass concentration range of substances  unit: mg/dL

Index Glucose Albumin Urea Cholesterol
0-480 0-6000 0-90  0-200
Mass concentration gradient 20 2000 30 50
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Table 2 Composition of background solution samples

Sample .
Composition
number
1 4.00 mL 10% intralipid solutions

2 0. 25 mL ethanol and 3. 75 mL 10% intralipid solutions
3 0. 50 mL ethanol and 3. 50 mL 10% intralipid solutions
4 0.75 mL ethanol and 3. 25 mL 10% intralipid solutions
5 1. 00 mL ethanol and 3. 00 mL 10% intralipid solutions
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Table 3 Model performance metrics based on different subsets

Model RMSECV I/ R, RMSEP
1 39.7370 10 0.9785 40.0187
2 17.7817 12 0.9042 175.7292
3 25.1170 12 0.9616 103. 6627
4 53. 6867 14 0.9742 38.6716
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