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Simulation calculation of glucose and fructose terahertz absorption spectra
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Abstract: Gaussian software, Density Functional Theory(DFT) and Hartl-Fokker theory(HF) are
selected to simulate the absorption spectra of glucose and fructose single molecules in the 0~3 THz band,
and the results are compared with that in the reference literatures. The feasibility of using Gaussian
software for single molecule absorption spectra calculation is verified, and the intramolecular vibration
patterns corresponding to the absorption peaks at different locations are analyzed based on the results
obtained by DFT.
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2.47THz, @iﬁﬁ DFT}EVE\j%@J E‘JWL{&N?%E}Mj:‘F 1.04 THz, 2.13 THz, Fig.2 Theoretically calculated glucose absorption profile
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Tablel The peak level of absorption calculated by Glucose theory compared with the experimental results in other literatures (unit:THz)

Ref.[14] Ref[15] Ref[16] Ref[17] Ref[18] Ref[19] DFT HF theory
0.94 1.04
1.27 1.30 1.30
1.44 1.44 1.42 1.44 1.45 1.44
1.78 1.67
1.88 1.80 1.88 1.85
1.98 2.05
2.08 2.05 2.08 2.08 2.13
2.31
2.51 2.55 2.47
2.65 2.64 2.70 2.70 2.70 2.70
2.84 2.84
2.94 291 2.96 2.96

A SCH T A B Y B0y TR R R AT O B AR, R DFT #8355 49 819 1.04 THz. 2.13 THz., 2.7 THz
Qb A R AT g T YR T T N AR T, LA I B A IR ST 0 T RE YR T T TR A AR .

(a) absorption peak at 2.13 THz (b) absorption peak at 2.7 THz

Fig.3 Intramolecular vibration mode corresponding to absorption peaks at 2.13 THz and 2.7 THz

3 2.13 THz. 2.7 THz AW IR R (1) 53T P iR s i
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A Te) W AL 0 Xt 7 Y 4 F N IR s B A s B R . R BT 7R . 2.13 THz AR e iy 1, 2 &b C-C % i Tl N R R sh 5
AL 2.70 THz ZbWE IS4 1 4b C-C B FILEE FN 2 . 3 4b C-C HE T AME IR YR 351 .

22 RiE

SRBETE KRB 28 0k BERY WS PR B IS T — S iR . 20154F, Zheng &5 15 HOy,,,
JRBEAYE 1.29 THz, 1.68 THz. 2.11 THz. 2.63 THz. 2.93 THz &b 7% 7£ W Uk 0% ; o
20164F, THEAFOMASAISIERF1.69 THz, 2.12 THz, 2.43 THz, 2.65 THz, ) OH
2.95 THz; 2021 4F, F 3C & FU 15 69 W% Y & 2 7 1.09 THz. 1.33 THz. HOW

A 4 AN 0

2.14 THz. 2.62 THz. 2.97 THz; 2022 4F, 3875 25200 45 % W s W4 437 T 1.66 THz. A "
T 35 ) LA SOk SR I 45 R 0, SLMELE 1.68 THz. 2.12 THz. 2.63 THz. 2.93 THz Fig4 Schematic diagram of fructose
ﬂ‘ﬁ"]&%“@ﬁﬁ%ﬁ%, Eﬁ%%m@o monomolecular structure
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o]
(=]

AT
(=}
T T

1.68 THz. SCHR[21]171 %) 1.69 THz &b W2 it W 4H %t 137 ; 1.96 THz 40

Aab W WAL I 5 SC R [16] R Y 2.11 THz . SCHK[20] 70 Y 2.12 THz . 2.0

SCHR[19TH A9 2.14 THz Ak WU AR XS B 5 2.58 THz Ak W i 55 0 05 10 15 20 25 30
SCHR[191H %9 2.62 THz . SCHk[16]H7 % 2.63 THz . SCHk[20]H 4 fITHz

2.65 THz &b W& Wiz 06 A0 %5t 1 o A FH DFT B8 31515 21 it 0 e & Fig.5 Theoretically calculated fructose absorption profile
{305 SCHR P43 B2 . DA DFT 36 (0 151 25 S S 4 s SHETTHRSIn R B

HH T S0 H ) S b Y B0 R T AT O B A, P DET M8 3145459 3 19 1.51 THz. 1.96 THz. 2.58 THz &b
Y IR A T R T A TN A EAE A, A TR A B TR S g T RE TR T A T I AH BAE .

F2 BT (7 55 A SRR P SR 5 SR L (B0 - THZ)

Table2 The peak level of absorption calculated by Fructose theory compared with the experimental results in other literatures(unit: THz)

Ref[16] Ref.[20] Ref[19] Ref[21] DFT HF theory

1.09

1.29 133

1.68 1.69 1.66 1.51

211 2.12 2.14 1.96

243
2.63 2.65 2.62 2.58 272
2.93 2.95 297

) GaussView #2F LA T RE , ) 5 W 4% W e e Xk 7 A8 IR sh A 28 gE 47 20 B o TR 6 SRy A ) B g g o o7 1) 4 3
B R EE . ME T R: 1.51 THz AU 1. 3 4 C-C 81 2 &b C-O SR A X FRAS TR IR 2h 515k ; 1.96 THz
QbW Y B C-C B A HLFE 5 ; 2.58 THZz AL W Uic e 1, 2 4b C-O 8 F1 3, 4 4b C-C, C-O 1Y I /1 2 12 4% o0
5l .

(a) absorption peak at 1.51 THz (b) absorption peak at 1.96 THz (c) absorption peak at 2.58 THz

Fig. 6 Intramolecular vibration patterns corresponding to absorption peaks at 1.51 THz, 1.96 THz and 2.58 THz
P 6 1.51 THz.1.96 THz,2.58 THz Zb WSO ST 137 1) 43 F AR B AR 2

3 &g

A SCHH Gaussian #f4F, 3T DFT. HF B, 7F 6~31G(d,p) 34 /K ¥ B35 T8 A0 . R85 77 0~
3 THz P B W 0g , 95 228 SOk b (1 S50 25 SR aE A7 0 I, 25 R WoR F DFT BEie A5 B i 11 25 S 5 S0 i (o
RV o X E . SR A AR X T A R, H2.08 THz . 2.7 THz &AW g Rk B T4 F WA EAE T,
1.8 THz., 2.08 THz. 2.94 THz ZbW W vl Gk A F o FIRIAH B AE A ; XF T8, H1.68 THz. 2.11 THz. 2.63 THz
Ib R WSS BT Ay F N AR EAE T, 2.93 THz AL MR Wi vl ek B T 4r FRIMH EAE . (F A5 R 5L m a5 1w &
ot Bk 7] Gaussian BPFIEAT B4R OSSR B AT AT

A SCEA R AR . R S RAE T D O B R A e B, £ 2R N Gaussian FOPFIE 5 X L5
AT B, XA T B ROR S U Materials Studio, IR A X 3 ) S M BEAT AR .
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