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ABSTRACT: Objective To establish a method for determination the content of sorbic acid in beverages by
'"H-quantitative nuclear magnetic resonance ('H-QNMR). Methods Nuclear magnetic resonance was used to
measure the sorbic acid (SA) content in beverages. The content of SA in the sample was proportional to the signal
peak of 'H nuclear magnetic resonance; deuterated water (D,0O) was used as the deuterated solvent, and the methyl

peak of the internal standard substance “3-(trimethylsilyl)propanoic-2,2,3,3-d, acid sodium salt” (TMSP-d,) in

ks B EA: 2025-07-14

ESWE: W HAAU LT H (2023BAB193); Wldba A AR =L & BA 5450 H (2025AFD726)

FE—1EE: KM A991—), B, Wi, TRIN, FLEH5E T ARREIRE AR S &% 4, E-mail: zhusongs@outlook.com
MBEEE: ILFEW1985—), B, Ht, WP TR, FEUFFI MBI AR 5 & 544, E-mail: 1327192177@qq.com



557

RANKS, 2 ERARIR SEA DI 2 POr I AL 2 & 59

deuterated water was calibrated to a chemical shift of 0.00 ppm. The multiple coupling peak at 6=1.84 (+0.05) ppm

was identified as the characteristic chemical shift peak of sorbic acid, and quantification was performed using the

external standard method. The ‘zgpr’ pulse sequence was employed for '"H-NMR to suppress the residual water peak

signal, with 16 scans acquired for each sample. Results

Method validation indicated a good linear relationship

within the concentration range of 7.5-300.0 pg/mL: ¥=0.01019X+0.36268, +*>0.99. The limits of detection and limits

of quantitation were 2.5 pg/mL and 7.5 pg/mL, respectively. The recovery rates ranged from 81.8% to 102.6%, with

relative standard deviations of 0.69%-5.27%. Conclusion

This method features simple sample pretreatment,

accurate results, and significantly reduces detection time. It is suitable for rapid, high-throughput analysis of sorbic

acid in beverages and shows promising potential for practical applications.

KEY WORDS: beverages; sorbic acid; 1H-quantitative nuclear magnetic resonance; deuterated water;

3-(trimethylsilyl)propanoic-2,2,3,3-d, acid sodium salt; chemical shift
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SA (CAS: 110-44-1, 4l =99%, ¥ 2L T &
JEABRATD); EIK(D,0, CAS: 7789-20-0, fiftZ =99.9%,
f# % Sigma-Aldrich 23 w]); 3-(= F FL k3L RAC N BREH (CAS:
24493-21-8, 4l =98%, EEGFFRNMELRE).
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1.2 XWFFE
1.2.1 HSaTaE

B BANIRFE 500 pL BT ¢=5 mm i &, e
A 50 uL D,O, TFEFENRS), FHLIE
1.2.2  AR/A &R B

W SA RIIRIER I 1500 pg/mL, FIKZHAMFE,
REFRWE N 7.5, 15.0, 30.0, 75.0, 150.0, 300.0 pg/mL
HIARHE R YA, 2> BIREL 500 pL, #ERTHIA 50 uL D,O,
TRAIREI
123 MEEH

BZHRIE: 298 K; 'H-qQNMR HARHiR: 600 MHz; kb
B: zgpr; FHHREL: 16 ¥K; 1T (spectral width, SW): 20 ppm;
A HLC: 4.7 ppm; BFIEE B 65536; IERATH]: 2.0 s,
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Table 1 Chemical shifts of common methyl
CH;-X
AES
X=-Li X=-Si(CH;); X=-H X=-Et X=-OH X=-F X=(-C=CH,)
o/ppm -1.94 0.0 0.23 0.91 3.39 4.27 1.72
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Table 3 Determination results of real samples
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1 ND ND / e ROk
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Fig.5 Comparison of real sample and standard solution
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