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A review of nuclear magnetic resonance quantitative technique *
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Abstract: Nuclear magnetic resonance technology is not only an excellent qualitative technique, but also has its
unique advantages in quantitative aspects. As a highly selective, fast, and economical quantitative analysis meth-
od, nuclear magnetic quantification technology has been widely applied in fields such as medicine, chemical
industry, and food. The basic principle of nuclear magnetic resonance quantitative technology is that the strength
of the detected magnetic resonance signal is proportional to the number of corresponding nuclear. Based on the
properties of the sample, corresponding technical means and quantitative methods can be flexibly selected, which
have wide application value. This article provides a systematic summary of the quantitative methods of nuclear
magnetic quantification technology combined with relevant literature reports and research results, providing refer-
ence for its practical application and research.

Keywords: quantitative nuclear magnetic resonance ; basic principle ; relative quantification method ; normalization
method ; internal standard method ; external standard method ; electronic reference to access in — vivo concentration
method ; amplitude — corrected referencing through signal injection method; standard addition method ; standard

curve method ; pulse length based concentration determination method ; quantification by artificial signal method
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FL—2E s ik op S2 5 o L S0 1 e R SE R, TS
SR 2 B e T ARG IR A S AAAEAN Y )
U, T B ME S A S

T BT 2 BIAZ R R Sk ZR P 1Y
SRPAR ) 23 TN 2 BB 1) 56 9 R 1B/ DE e £ B ) R B o
TARE BT R A , 3 B T DA TBOR 485 3148k 1Y B A2
T [ 1% S0 Pl 85 S A0 0 38 4 B AL 28 A7, 7 3 2
BRI IRl N A 2 45 3R, Rt 2 PULCON 2 1 £
PEPROE 7RISR R R IR, R R, X T Wk A
il , T RGBT A 5 DR C, R SR R R I Y
w2



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(10)

- 1661 -

IR R T8 B T i g, B
B A] LA AR AL G AE S, AT DB LR
LagerquistZ: ™ 7% P NMR i Ff PULCON X6 A it
REH RS R T IE , B T NIRRT SRR
R 5 ESINIRER S SR e 20 a8, f#
500 MHz {X#%, [t T i e - HNDI (N47FMPULCON
T2 A i R R B A ) PR e, A5 R
WER] PULCON & 5% 58 AR AH Y, 1% 5 15 R fiff o
INFRBYFEOCTA] B, JERE 5 ICON FHZS 4, o] #8552
AR MIAT A M, Chen 25 {fi if PULCON %, 3%
AERE S A% B4 HSQC ( band — selective HSQC) %
&, ¥ PULCON 3& iy 235 2R 55 bm o il 20k 45 R F 17
] L8, WERHZ 7 i HERR AT 47, Rtk 2 4k, PULCON
AL AT REAE [ A A% W s L B AR D S A PN 1 i
Witk PSR

IS AN BT 58 55 R 1 2% ( BH47T G i 5 )
50 Q) BEFE L0 s, PULCON 2 i) BE 23 25 W, itk
Hb, BT A% WG LR B A TN 4 7 B S PR L g AR
[] , .5 I B O O 2 58 4 v, DR O Mo 4655 i ok
T T, T BOROR R AR AE S A IR R DS e
T DNBALASE A ) A R T SR B L R A S B A
B SRR 5% 1 R A E O R B o RSk R AT
VRIS R DT, 5 7 U 00 451 23 A 19 S99 30 1 5 Fe 7N o
WA R MY T840 IOt R 7RI
R WOR A UL BRE IR BN S LR, 82k
BERH—ALWE S SWE B IE . BRI AR
N TN Fo
2.9 ANTA55RAS  Farrant 255 30 F 4 % 4
&I 454 PULCON KLIE , & T H TR0 2 1)

H 3R &R S5 8 ol i bR N TS 5, O
A 52 3 Z B S5 AT B A AME R 5, (L1
SRR TRFESEE S WL, R 5 RE H
ALy PR R Y i, (BN 5 [ A 22
ReE . XA AR N 115 5 & 4k ( quantification
by artificial signal, QUANTAS) , t4 0] Ll fF TOPSPIN
Bt A, B) O ERETIC 2, i 4h, QUANTAS %k
PERT L Sk S bR HE s 4R (40 90 ° ik KT
T U ek A A 1 A A ) S A B 2 i S 5
HLMES %, Farrant il 5 76 H f1°F NMR H 3 ]
QUANTAS J5 i IEBH % 5 s /] U H BE R 9 8
B A%E &, IF Bl %07 R 3R T NMR Y
F IR E P AR AN [ i 1 i 1 P B, R T R
He XS T NMR Wi [ 1) 52 0, A A T 4b 385 A £h o
WA PRk . Waagepetersen™ {fi if QUANTAS ¥
454 H NMR, o 5 1 K B i B 2% v 2 25 L 3L
IR N IR A E IR \GABA 4% % I e A1 R 44 2 IR 1)
Y Nf e B, 1] QUANTAS 1455 HSQC, i 5E 13X
SeARH R C R E S, UL QUANTAS 3 /e
FEARE R AR A A 3l 25 5 T 2 — R AR A A Y

TH,
3 BESRE

W B AN BT A, B SE IR BOR B 2ok
N T B H ), B 2848 K RO BFFE 4
WZ— RREHTS A0 o AR SCEE G AR SCRk R
TE A R FHAIE T AR, R A% G R i B 1 S R T ik
P17 RS R L IHAN T A SO B A 1l o o 1) 1
S, A BELRE A% RE O B BE— 2 A I

.

®1 BHMEENAXYLE

Tab.1 Summary of examples of NMR quantitative applications
Jri JSE T2 ) NMR HiAR
(method) (examples of NMR quantitative applications) (NMR technology )
AR (relative ERERIFIALI FRER & A ER BRI L PG 7T X B A 1 4347 (quantitative analysis of enanti- 'H NMR
quantification method ) omers of fenfluramine hydrochloride, sertraline hydrochloride, and paroxetine hydrochloride )
FERE A E 07 (quantitative analysis of chiral amine and alcohol ) 2H NMR
BCFmicireiih g ® C B4 (specific *C enrichment in *C labeled metabolites ) 2D TOSCY

B fRighE R (P C metabolic flux analysis)
ST 2R YRR T S S C R 2 2B (site specific ™ C isotope abundance in complex

biological samples
JH—4k3: (normalization method )
PNF1Z: (internal standard method )

P

AR L 2 B 20T (quantitative analysis of phosphates in meat products)

Tl MR 22 v L 25y 5E 4307 ( quantitative analysis of commercial quercetin and kaempferol )
IRV B E T 0T (quantitative analysis of moxifloxacin hydrochloride )

3D TOSCY - HSQC
3D UFJCOSY

'"H NMR
"H.F NMR
3'p NMR

RO S
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F1(%)
Tk 7 451 NMR AR
(method ) (examples of NMR quantitative applications) (NMR technology )
Thiocoranine & & ( quantitative analysis of Thiocoranine ) HSQC,
nukacin ISK -1 BiZS3EH( two state exchange of nukacin ISK - 1)
HNHARED: (external standard method) Z= I EEFI4EEE I 2 (purity determination of military nerve agents ) 3'p NMR
BR Y2545 5 /AT ( quantitative analysis of each component in yogurt) '"H NMR HSQC
ERETIC FLEREMNHE B 4 ( determination of sodium lactate concentration ) 'H NMR
COSY J - ¥4 HSQC Z55256 1438 FMEN 72 (applicability determination of COSY, J —cou- COSY.J - f#&
pling, HSQC and other experiments) (J - coupling) \HSQC
[EAAZ G AR %45 (SS NMR MR, etc) SS NMR, MRI, etc
ARTSI REBI B E ( determination of sucrose concentration ) "H NMR

FREG N (standard addition method ) SEHLHR IR & H0 72 ( determination of formic acid content in apple juice) '"H NMR
FUIRIRE A0 I 2R P A 4 4 X5 ¢ B 118 ) 72 ( determination of the absolute concentration of INADEQUATE
metabolites in breast cancer cell lines)
TVONTHE B AL kI 2 A Wik 2 1 72 ( determination of concentration of sesquiterpenoid  HSQC
pyridine alkaloids in the tripterygium genus)
FruERh 2R3 (standard curve method) — AEMHRIR) A2 Z AR 420 3k J3 I 5 ( determination of complex metabolite concentration in
biological extracts)
IMAEH 2 - RN - B- WIS 1 778 B0 H ( quantitative determination of 2 — hydroxyprop-  COSY
yl - B —cyclodextrin in plasma)
ANFERIE AT T 5 FRIP BT 575 P B 5%} (active ingredients and excipients  DOSY
in different sources of fluoxetine and fluvoxamine preparations )
PULCON AT RS E (determination of hydroxyl content in lignin) 3P NMR
TEONTRE R AT I 2 A W Bl B I 72 ( determination of concentration of sesquiterpenoid  HSQC
pyridine alkaloids in the tripterygium genus)
AR TR %45 (SS NMR \MRI, etc) SS NMR, MRI, etc 5%
QUANTAS S48 B (heteronuclear quantification ) Yg
WA 8IS (study metabolic pathways and metabolite dynamics) 'H, HSQC
SE T Ek feine mixtures by nuclear magnetic resonance spectrometry [ J].
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