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Abstract

In order to reduce the safety risk of drug use in diabetic patients, this paper uses the gold nano
surface to enhance the Raman scattering effect, using 785 nm portable Raman spectrometer, aims
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to establish a surface-enhanced Raman technology to detect the content of metformin hydrochlo-
ride in saliva. The spectral band of 200 to 1000 cm-1 was selected to collect different concentra-
tions of metformin hydrochloride surface enhancement Raman spectra, and linearly fitted the
characteristic peak strength with the concentration of metformin hydrochloric acid, which had a
good correlation. Therefore, the method of quantitatively detecting the content of metformin hy-
drochloride in saliva using gold nanoparticle surface enhancement Raman technology is feasible,
and can provide a new drug monitoring method during the treatment of diabetic patients, so as to
develop personalized drug administration plan for patients.
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Figure 1. A common Raman spectrogram of solids and different concentrations of metformin hydrochloride
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Figure 2. Comparison of Raman spectra of metformin hydrochloride with different concentrations
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Figure 3. Structural formula of metformin
hydrochloride
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Figure 4. The common Raman spectrogram of metformin hydrochloric acid is com-
pared with the enhanced Raman spectrometry
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Figure 5. (a). Surface-enhanced Raman spectra of metformin hydrochloride; (b) Rela-
tionship between concentration and intensity of characteristic peak (704.57 cm™)
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Figure 6. Surface-enhanced Raman spectra of saliva samples containing metformin
hydrochloride

[ 6. &HhEE — FRUANNE R AR E IR R 21 E

DOI: 10.12677/aac.2021.112006

65


https://doi.org/10.12677/aac.2021.112006

i

w4

3.4. EEFPRER—BANSESH

EE A i b 2 PR it R B — R SOUMICME SR 0 4% 1 miL 48 BN 0.5 mL v RIS Ak 4z
05 mL JZEGK, REIES 2 min, 7EBCHL L 4000 rrmin f055E B0 5 min, BUEER. R
Sy 4RI OSUTE JBORE i FR 3 B S 5 30 2 P, TP RS T 40 BN 400 L S92k 5 IR &
PIAIHEATEIR, 1545 FIMRIRE S A AR R U YRS i (R T R B . SN 6 PR, A&
P PR R 50 2 T 1 By 20 0 ) b 9o L T (e, 28 MRS LA R o X S TR N . Bl
1 2 2 b I PR SOUNIC MR SR o (0 254 B R, IR B 0 Sy SR A0, 1T 2 I — PR SO 7
o 0 1) 25 T B By 20 PR 5 b S TR, 85 4 SR R — PP SOUNTLUK 35 5 R Ve o [ R A 5, T 75
MR R R AU BN 941.5 pg Lt FIRSZIGLER W, F A gh kol T T R g B ki
B MR 7 kT R SOUNI A R 1 7V LA — S R AT AT
4, g5ig

LI LRI, AR OUNCZE Y 200~1000 pg-L ™ 905 B P S5 50T V68 308 PO A S e iF, G 2 R 0D
BRI R A0 0.98, T EHASL A TREE N 0.94, 2B S —F0F F 40Kk 7 25 1 B4 3 b 8 it
S A MR T kI R UL & R R VR TT AT, R PRI B T e A ek 2 W R (L R
5. RE

Btns R I SR L R BOR LIS 1 — BT, A B Tl AR E MR e B AT IR s
T RAF IS MR FEA GRS 2 AR AS s 5 38 0 AN e 8 ER R — U2 B2 P A
SRIERHBIETT,  DUIYIHE s RS ok A2 10 P S A AN AE A 11

oo
REWH: NG RFEECH AN IZRITE (5 H % : $201910641067).
SEEk

[1] WkEIER, BT, XM, B, FICH, Ei#e b, EL, Rz MR S0 H T BIR 2 WA BT T
[7]. destAmiE 2 TR, 2011, 30(2): 137-140, 186.

[2] Harper, M.M., Dougan, J.A., Shand, N.C., Graham, D. and Faulds, K. (2012) Detection of SERS Active Labelled DNA
Based on Surface Affinity to Silver Nanoparticles. Analyst, 137, 2063-2068. https://doi.org/10.1039/c2an35112a

[3] Li, S.X., Zhang, Y.J.,, Zeng, Q.Y., Li, L.F.,, Guo, Z.Y., Liu, Z.M., Xiong, H.L. and Liu, S.H. (2014) Potential of Cancer
Screening with Serum Surface-Enhanced Raman Spectroscopy and a Support Vector Machine. Laser Physics Letters,
11, Article ID: 065603. https://doi.org/10.1088/1612-2011/11/6/065603

[4] Aggelos, P., Zoi, E.P. and Demetrios, A. (2016) Surface Enhanced Raman and 2D-Fluorescence Spectroscopy for the
Investigation of Amino Acids and Egg Proteins. Microchemical Journal, 126, 230-236.
https://doi.org/10.1016/j.microc.2015.12.008

[5] 2Bk, ALAE, RE, WIS, A MRRSIAEC M2 ST R R [J]. R PR R AR A4, 2018, 38(5):

593-595.
[6] A, ¥SL5, MRANAS. 2 BB IR I R BB 254006 )T RS R AT 0], AR RS AR, 2012, 46(6):
428-432.

[7]1 BRffi, b, B sul CavEE 24 YR A A R R[], E 294, 2015, 32(5): 277-279.
[8] UFHTH. RGP SR Z 3G R B AU [D]: [ L2 A0 ], Ko KIERLTR%, 2009.

[O] Z=H%. FREWERPZOCHE M EARHLIHEERL T[] 22 RIM G B 22 (E FHiR), 2008, 14(1): 24-26.

[10] &)@, =utAE, FEigi. AT AN GG EAR RS R[], Jailk % 5 ik 404, 2000, 20(2): 134-142.
[11] ak#iss, 488, hr BOGIER RN FHBURI]. L2 T2, 2016, 30(2): 56-58, 64.

DOI: 10.12677/aac.2021.112006 66 it it e


https://doi.org/10.12677/aac.2021.112006
https://doi.org/10.1039/c2an35112a
https://doi.org/10.1088/1612-2011/11/6/065603
https://doi.org/10.1016/j.microc.2015.12.008

=
nuf
Bf
B

[12] #Ribgh. K sRA B EFR S0 A IR BT 7L [D]: (8L 2248 3C]. 7540 F5RJH K2, 2018,
[13] &7, sk, PRI 2hie — F ORI R Y b 2o Ept 7 (9], + EZ0H, 2013, 16(9): 1319-1321.
[14] ZEEEs, suZZE, Bk, BTk b2 et w2 iik[]. A%k, 2012, 63(7): 2128-2135.
[15] E&Zk. WOt S RIBERNA R RIS AM]. bt 2% Tk i ki, 1986: 63.

DOI: 10.12677/aac.2021.112006 67 TR


https://doi.org/10.12677/aac.2021.112006

	表面增强拉曼技术检测唾液中盐酸二甲双胍
	摘  要
	关键词
	Rapid Determination of Metformin Hydrochloride in Saliva by Surface Enhanced Raman Spectroscopy
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验仪器及药品
	2.2. 实验方法

	3. 结果与分析
	3.1. 盐酸二甲双胍的普通拉曼谱图分析
	3.2. 盐酸二甲双胍的表面增强拉曼谱图分析
	3.3. 盐酸二甲双胍的定量分析
	3.4. 唾液中的盐酸二甲双胍含量分析

	4. 结论
	5. 展望
	致  谢
	参考文献

