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Deep Eutectic Solvents for Analytical Sample Pretreatment

MA Yu—xin", TANG Wei-yang’
(1. Department of Pharmacy, Yangquan Vocational and Technical College, Yangquan 045200, China; 2.
College of Pharmacy, Hangzhou Normal University, Hangzhou 310000, China)

Abstract: Deep eutectic solvents (DESs), a class of green and tailorable solvents formed through
non—covalent interactions between hydrogen bond acceptors (HBAs) and hydrogen bond donors
(HBDs), have attracted considerable attention in analytical sample pretreatment owing to their ex-
cellent extraction and enrichment capabilities. However, the intermolecular interaction mechanisms
governing their separation behavior remain insufficiently understood. From the perspective of the mo-
lecular structure—intermolecular interaction—performance relationship, this review focuses on the
physicochemical properties of DES and elucidates the mechanisms by which multiple hydrogen—bond-
ing interactions, aromatic—structure—induced m — 1 stacking, and hydrophobic interactions regu-
late mass transfer processes. The recent applications of DES in solid-liquid extraction, dispersive
liquid=liquid microextraction, magnetic solid—phase extraction, and liquid chromatography are sys-
tematically reviewed. Furthermore, current challenges, including stability in aqueous matrices,
high viscosity, and large—scale application, are discussed. This review aims to provide theoretical
insights and technical guidance for the development of novel green solvent systems and efficient ana-
lytical sample pretreatment strategies.
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Fig. 1 Roadmap for the design of adaptation systems between target substances and DES components
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Table 1 Classification of deep eutectic solvents (DES)
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Table 2 Properties of DES and their effects on analytical sample pretreatment
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Fig. 2 The interaction mode diagram of DES on standard analytes

Bifn YRIDESIS R BRE DES samwmﬁit

OH Type 111 FEKDES !mf'sm - Ho ™ ﬁ" i
ChCy (1:2) :
e S Oy
HO._ =~ O~ HOL e H OH O Ot “on
JES 2| . = Nl a hatt 9 Lk o
K\I/\/\OH y C>—<OH 5 O J\ S /Lt‘;‘o
ox i (cned T am J_(
; . oH
- OH Type 111 FE7KDES o ~
/q ChClH# (1:2) /\T
w0 m OH . 5

HO\(\[ ;
| HO OH e 3 ““‘ﬁ
- '#(Lo i ,E\ mﬂ N
OH O ~OH N o _ _:7_1 e

o
sl HO/\K\OH e /\
AT ’l/\/\J/ T H OH \/j\j‘ml
HO” ~ oH ©OH I/\]« LTV T
s SILEEHE (Chol) H OH = i
OH :
. mﬁm_mfﬂfﬁ
Type V Hi7KDES
BEEERE (1:1)
el
NBAEFMZE O e 5 “"“
@)\ A HO)J\/\/\M
!ﬂﬁﬂc{ Ho~
OH \'
T\rpe v ﬁ’kDE‘i | _..N_
N, HEBMEE() w-ntEr | _?N‘ﬁ_ SER
o (1) A ity
N " “OH Qﬁ'/'ﬂ’ ‘]:;J
OH
HEM wEm L TKfEm
< - SEER 1.2 nnfEA FKEAX R

2.2 w-TiEAEENFTEEMRE

TEGKPE Type V DESTRE R, - w A & 05 & 4544 DES Wl 5 & i H bRty i) T 2L 3k mw
m” MmE 28R, LLE BEE ZOH RN DESIE R, TEFRBUEE I = M2 R 6 #2378 H IR fig

15 gLyt RN BT AR B R R R MRS, R MB%AEﬁ%Ww%¥%§,éﬁ
5%#5@ $%@@ %%%%$@%&%$% S EMB ARSI H b, 95 o ik
Az el el . A AR T RS T4, TR H FRAE DES A i Fa e 1k
FIERTy, AEFEH f /KA ) AR 43 B o 55 1 R Btk 2R b i [ e AR AN ], WA DES i @ -
YER HA M, HVEHZCREZ2) 55 F R T, BURSEE | 2384 7Y LR i FRAR 1 25 PR 3]
BRI, J5 & ZE M DCECRR A m - w VB e A SR A U S R (383),

Gomez—Nieto 5 ' il i Z546) 0} BEUAR RS HUAE 48 1 5 A 45 MR AU RE R 20 . FEAHIEIZ5EE T, Lh



55 XX LRI ARFLIETRTE S T ST AL B v ) 43T R LR AL S 2 2 5

BT E BN AT C8/C12 KAENR IR LAY 12 FhEi /K NADES X ZE 5 = | JSFFmEms | XF¥8
S H R IR AR AN 55 O A Ger i ZEBUPERE . Z5 R R, C8/CTI2 KBERB IR XS 55 B 2745 YLl
PR AE T 60%, 1M 1 BAD . A ) DES X 75 7 2875 Yl R BUL R 5 F 80%,  [H] i B
E W WTR TR R SRR BUSCR & TN T B E R . Wi ERE, HEEEMAA &
W, WA A ALK, FIFE o R RSN 57 E R B AR MOV L A, A
T, AN R R R SR R AL A NADES BB K TR . FEEERAIR, F P R AR Ak A
B, B K I s AR RO B 25 M VSRS I P (e CERIVE . B A A A BE L el 12 2
BEE4: |, ZEEWDEBGCERZES T, 4. VKREBUERE, BT IR ARSI R ik 82% ~
108%. XLCLEMAT IR m - w VB PR T oM i) S2 30 3 ks, (HASERE e A I AESE 2 m - w /R AR
E, A REW LGSR S 500 DES J . SEEIEH AR &7 0 B, A5 INRBL &
ZMMERPE FRZEE LS, Kb m - o /ER R BE B EZSTERE . Ao % ™ SR ChCl/ZK
Wy (1: 2) DESAPORI =M AT EY), BT« - afEHNES, HEWCREIE 72% ~ 104%,
B35 A 05 A 2053 DES X 05 T A2 005 ey R RO O 58 SERE 1. Bk, 5 ik H R
Wit DESHY, MARGHIESINE BED . KHFEEHE BRIy, Jas &AM . BRIk
EX LRz R ey

%3 W HPRASHHFIE S DESVE FIBLHIPCHL R 5

Table 3 Correlation between the structural characteristics of representative target analytes and the interaction mechanisms of DES
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Table 4 Representative modes and interaction mechanisms of DESs in analytical sample pretreatment

Extraction method The composition of DES Mechanism of action
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Table 5 Recovery rates of typical DES for target analytes
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TERIE DES iR B RS HEAREA S S0y T4 AT 52, %53 HBA/HBD 2L A 064 T 1S4 A0
WG CLATBEIE R 7 A I AR B S TR DES s 5 FUA B H bR i ke
R JRLSRIIE 7 W= MR RIFIRS A D, S GRS A A
HECRTRE R . 9 HOR B S HORBT DES 4051 5 DES 55 H R IO BOUAE A, itk
e, m w BRI SHEIRAT AL X R o SR, TSR R | SR B M
VERE SOTHRTEALIE , IR SEB0 L SR O S SR A RO IURERY 5 E S SRR, D
PSS HUBIRE — SRR — BRI MIERAL, IR, WTHF AGREE, AGREEprep B BAGI
HEOTFN THMNSRTMIT, WATUER | PSR IS 5 DES (AL, BiAHT13
VEREL TR, LB ) RIS MHE 0 RITH . DES P A7 L5 1 SCOUN 2o i e o) B B2 1A
RENHRREAS S ARl T E BRI AR (| T AL R IR R SRR R A B .
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