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Application of terahertz spectroscopy in qualitative and
quantitative identification of drugs

WANG Zefang
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China )

Abstract: In order to judge the authenticity of the drug and to check the purity of the drug, and to
overcome the shortcomings of the long time consuming, sample loss and complicated operation in
the current qualitative and quantitative detection of chemical drugs, a fast, quasi determinacy and
quantitative method for drug detection based on terahertz spectroscopy is proposed. Based on the
terahertz absorption spectrum, the characteristic peak frequency points and the area difference of
loratadine and racecadotril were extracted. The qualitative and quantitative detection of the drugs
was carried out by using these information. In quantitative detection, stability and accuracy of
terahertz spectrum are high. In the establishment of concentration gradient, the linear fitting
correlation coefficient reaches 99.8%. Meanwhile, principal component analysis (PCA) was used to
detect other drugs. The results showed that the accuracy of qualitative detection was 100%, and the

error of quantitative detection was less than 0.01. These results can provide reference for the rapid,
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accurate and nondestructive testing of the following drugs.
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HRERRREME
5l &
1 SREMBSAEE
DM &R 2 R A A2, 25,
R oI B 2 S ORI 2 RIE - ol 1 4o
PP GG R RS, EEiEs 1 TRARRRSEHE
FOEE LRI, SR, 255 b R 2 kb EEME(>99%, FiFETes e
L, XMETRHRYT BREE AR AEREML), WHieRZii(>98%, T

EERAIT R, BEE SR A KREY. W
U, FEZGWA e, 2 B B S D
A TP UCE L B TE LU AR T B P4 A4l o 7E LY
B, FAL G 04 25 07 v (A s 28000 (0 33 )
)R 2= AR L 2 SRR R L R
B, MRS REAATAREEE ZR AN,
] B AN BB S B4R 2 45 AT T i o0, it
AN, AR, B, EAYE
(R TR A, R % TR i ARG 0 245 5 4% B0 A I 43
B, BRI A 22 e TR

K24 (THz ) S AR #RAE 0.1~ 10 THz J[Fl
g R TG T Y R 2 R S R S R, R
IR ZZANE G HE S IR SRR % — 3, ik
S0 e JLPR W, L 3 S I I A 0 3 2 T —
. PRI, KBRZZERE T LERIRRI R, 5
Z A, NIR/MIR i Al Raman Y63 32 22437
AN B BE PR SR, Xk A W] — 2851
R4 S5 (AT A A 2 5 R T I AR R0 ) 7
FEMR . RbFZZGisH AR IE A Pk . ot . R
FER . O EMR RS . TR ER,
C M S T A5 2-HG™ 1 R 4 Sk
TR, IR, o v XU R 4
Yoy F BRI . SRR 1R, R
W2 R TER R A A EfEl
FUG SR A A 25 B RN Y T .

ARSCR R BRZECRER AR, TR 254 1)
K2 CTE RN AT A5 | W4T TR 25 e PR A
MERSWZY . DIAEME . HiEkEZihh
], AT R 2, S R )
BOBRERRZR, B00F T 3 T KR 2ZH AR X 2541

WBHE B R PEAE) . E IR IR YIRM AR (COC
K, WK/ A 50~80 pm, WL H o ERFERE
IR TR ), COC 16 KRR 2% I B 5
RYRHOT LZMS AT, X A 2% B R () 4
AL BIEER IS S TP KRR L G 43T

A RE B, ANl S AT A i i BN Ak 2
AhEE, R EERMLE . TEIERZ RS coc B
KIRAEWA, R R RHEEE R L,
PL3tJE S JEH] 3 min, FEH A EA N 13 mm,
JEEEH 0.8 mm, RZEBI/NT 2%, FRAFRIFE AL
BT RBR LI RGP A TR

1.2 LIE#HE

Kz R G RO . Bl RR
2. BPEIEREH RS . R E S R E
M. RGKIIIZERN 0.5~5.0 THz () Fa 55 A HE
2505, VEF 7.6 GHz [4yFE3, A FH AL
h 256 UK, ASCEREE AL AT BE AERETE 2% LADY,
DB D2 S K 2R S8R 10 T . FEAEE
TR R 20 C BITBOLT , AR S A K24
A5, IEXTINAR (S 5 HEA T D (e L A 4
THRANEL, ARG AT IE SE G AT

1.3 ERSHE

ST R AT R E) Z R 2 S A RE R 53
B, FATET BRSO GG R 245 6 FE
5153 ik (PCA) X b i 47 X 3 BE K. PCA
JE— MG IR O, AT DO AR A i Ak
PCA J2— MM, I F 285 # 2 A
KHATFW o XA IE R B e A5 A ) Ak b



%5 6 1]

TEPETT K25 G BOARAE 25 Vs S A L 1y 13 ©3-

R, WRITENFH—DbR L, FRNE— T
5 (PCL), 55 =Ry 200 T A Pr(PC2) I,
R KA (PCp) (p R =1 M EHREO ™, M
p D F WA B TR R R 48 K B (PCI+PC2+ -+
PCp>85%) , IR IR 4 AT DL R i p A
F . Bk, ATRUEH PC1 AT PC2 3Bl 43 A
SRR RIS . AR TR, AR 2 A
FEARY PC1 AR50 2588 /N, EATTZ [A]ER A AL o
MR, FEASH) PCL IS WA, B2
2 S S o SRR X 4 2% S
BRI R IRAE, BIAAPRL Y, SEis iR B 5

2 KWERKSHTR

R BCAT . Ve R Z2ith 2 M e

mi A, FH IR 2% 55 2R GEAsr il & T T A% A 2% i
BOIE A B e e AT AR B O
E(w)o FEMPIMIEREE alo) W@ I AR
(W) = 1g(ret (W) / Isam(w)) /d (1

A dCOF 0.8 mm) BFEFIEEE; Lo, () 2EFE
AR (o) RSHE SR
(D)IHHEAFRIRESL AR LW IS, WKl 1 R

IR 2% 7 0 75 28O TR, K%
PR AL, AR KRR 5 S IR B A
BER AR —E, e RA SRR, SRR
WG ME—1Y, RIL, REEW T K243
TR AR AR I8 80E . e 805 FHEIER)
TSR B ELAZ R 25 R I Ty o 38 sk R g 2 K
P4 RIEE, PR 128 Ik, 152K
BARERE4 77 25<0.01. E 1(a) 225 R £
i Rk 2L MO TS T, BRI, e R 2
1€ 1.18 THz, 1.71 THz, 3.78 THz 3 i S Ab 5
PR S s, HLFE 3.78 THz A o i
1, PRLGRT A3 438 bt o5 W S g g 5 It 53 2500
B, AT, B 1(b) RS B E )
Kk WOt K, mE s, @8 e e
1.60THz. 1.20THz. 1.70THz. 2.91THz. 4.03THz
5 A A S R e R e, HLAE 2.91 THz
AR g 5 s, PRI T LA S AT s W A 0 ST
B, A TE R T, AR 1 i e
K25 BB O, FRATAT L
ARG RE M FO X 2 FPhiy . BT 2 ROt

$i=R/THz
(a) JHHER Z 1

WGz

JHR/THz
(b) AF e
1 HREKHFZE T

Fig. 1 Terahertz spectrum of sample
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Fig.2 Concentration gradient of drug
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Fig. 3 Fitting curve of absorption peak amplitude with
different concentrations of racecadotril and loratadinez
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Fig. 4 Principal component scores of six samples
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