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Determination of glutamine enantiomers in functional foods by a water-soluble lanthanide shift
reagent-identified method based on the '"H-qNMR technique
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Engineering and Technology Research Center for Food Quality and Safety Test, Hubei Wuhan
430075, China;2. Huanggang Central Hospital, Hubei Huanggang 438000, China)

Abstract: Objective This study aimed to achieve rapid qualitative and quantitative analysis of the respective contents
of glutamine (GIn) enantiomers in functional foods by establishing a water-soluble lanthanide shift reagent-identified
method based on the 'H-qNMR technique. Methods The internal standard disodium terephthalate was added to the
samples dissolved in ultrapure water. After vertexing and centrifuging, an appropriate amount of supernatant was taken
into the NMR tube with deuterium water as a field-locking solvent and the water-soluble lanthanide shift reagent
samarium ( Il ) -propylenediaminetetraacetate as the chiral selector. The '"H-NMR spectrum was collected by a 600 MHz
nuclear magnetic resonance spectrometer for the direct determination of the contents of Gln enantiomers in functional foods.
Results The Gln enantiomers and DT quantitative peaks were well-separated. The mass concentration of D- and L-glutamine
has a good linearity in the range of 100. 0-2 000. 0 wg/mL with R*>0.99. The limit of detection was 30. 0 wg/mL, and the
limit of quantification was 100.0 wg/mlL. The average recovery rates obtained from standard addition methods were
between 94.27% and 116.07% with the relative standard deviations (n=6) being 0. 18%-1. 84%. Conclusion This
method offers high recovery, good repeatability, and a simple pretreatment process, and the sample test can be completed

within 15 min. The testing of different dosage forms of functional foods purchased from the supermarket platform revealed
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that the enantiomeric purity of Gln in the samples was 299%. No significant difference was observed between this method

and high-performance liquid chromatography (P>0.05) in the determination of total Gln. The method can provide a

practical technique for the rapid detection of the contents of glutamine enantiomers.

Key words: Water-soluble lanthanide shift reagents; quantitative 'H-nuclear magnetic resonance; glutamine;

enantiomers; functional foods
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The synthetic route of Sm-(S)-pdta
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JE o 0.51%, H 8] K % & 0.49%. P, fif
FH "H-qNMR I 58 4 24 Bt Rl 0 e i 5 85 w1 kG
2.2.3.5  FEFIAR ENCER

Tia] 5 0 2H 2 2L A AT T A [ A4 TR
R g = ST SN | RSN RN e o) & G (DR =0
Jig , BN AKOESE AT I RE 6 U3, TS 2 (8] i =R A
X B i 22, 45 R 0L 20 Hop L-Gln A SF 2 81
Z N 94.27%~116. 07% , A XF b5 fE i 22 47 1. 15%~
1. 84% ; D-Gln B~ 1 [HCR 2 97, 14%~100. 24% ,
AR BR R 224 0. 18%~0. 67%

A2 AR [T A e KR A o i 2

Table 2 Average recoveries and relative standard deviations of this methods

i/ (g/ks) A& /(g/kg) S/ (g/kg) T R/ % RSD/%
L D L D L D L D L D
20 20 63.14 20.04 116.07 100.24 1.84 0.53
40 0 40 40 77.71 38.85 94.27 97.14 1.15 0.18
120 120 154.89 117.59 95.74 97.97 1.35 0.67
2.3 JrIERS 3 A[EALI TR T

SR JH BT S S B R AR SRR SO A A 1.3 i
R TE 7 BN 5 #HE U DR B A EAT RN, 45
N 3 Fron , PRI 5 vk AR I 45 R 0 B T 2E
HE— 20 UL W] BT 57 1 R B A% B I IR S0 T A R
LA o AR SR IR S Ak O O B AE T RE U8 UE S R
PR E A D-Gln K E R Z A PIF 5L
0330 25 SR 0 ki /S, AT RE A I M 4 TR K i
CESE

Table 3 Comparison of different detected methods

ey [oRESES
L-Gln/% D-GIn

1 82.5%/84.1"/85.1° TG/ ARA P

2 96.3/96.4"/97.8¢ AR /A A

3 96.0°/94.3"/99.0° A /A A

4 99.6%/96.2"/299.0° AR /A

5 95.0'/95.8"/>99.0° A /A A

T A VORI G I 45 T 5 A R T IR TR AT AR 5 A R bR OR
T
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AT I K T —Fh BT "H-gqNMR 19 7K 55 1 4
A R0 R 0 vk 0 A Ty RE kR AR 2 R X
Wik £ 3 & & 0 vk o 38 R K e e K b 81 R
FELTE DT AR AR BT 1Y HiE 52 T, 1 AV v il 3R
B # AR Sm-(S)-pdia S I T 45 2 BBk e XoF M A4 iy
K UM R AT SR i g ST Y ik LR L
B GF A P G AR AR, 15 min DY B RTS8 B AS
FE S IR o AT, BB HH AR IR RS A R
BEA D) HOR SCHE L %07 1 5 WO £ 3 1 Y D 45
RS AR E B T & 25 5, BZ 07 iR g 45 s 58
BRAE S D-Gln (9% &, Bon iz ik A —Em
SRR . X TR W T M B ISR Ak R ARG B
FE A, W R 0 B S R R T )Tz N
FH o B, i R A 5 385 o ke B MRS AIG TRL 4 Sk 1 F
R 2 A R i TR A — () R A S R O 1]
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