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The Influence of Dilution Ratio and Opacity on the Particle Size

Measurement of Yogurt

YANG Lihua, ZHANG Chunjie, GUO Minggang, YANG Yun, LIANG Fengling,
GUO Bairu, CHEN juan, CUI Yongjing, ZHANG Pengpeng
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Abstract:
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[Objective]The particle size distribution of yogurt significantly affects its taste,

Ltd., Jiaozuo Henan 454000

stability, and
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used as the extraction medium instead of traditional dichloromethane. By optimizing the pretreatment process
( sample weighing, extraction, concentration and reconstitution ) , combined with the Prognosis enzyme-linked
immunosorbent assay ( ELISA ) kit for detection; the recovery rate, relative error and operation efficiency of
the method were systematically evaluated by verifying spiked samples with different concentrations such as limit
of quantification (LOQ ) , 2-fold LOQ and 5-fold LOQ. [Result] In the optimized method, the recovery rate of
AFM, was stably between 70% and 120%, which met the requirements of GB/T 33411—2016 General Rules for
Enzyme-Linked Immunosorbent Assay Kits; the relative error was controlled within +25%, which complied with
the standard of SN/T 2775—2023 Evaluation Method for Commercial Food Detection Kits.The pretreatment time
was shortened from 70 min of the traditional method to 25 min, and the operation steps were simplified from 4 steps
to 2 steps. [Conclusion] The optimized methanol extraction-ELISA detection method has good extraction effect,
detection accuracy and efficiency, can meet the batch detection needs of dairy enterprises, and provides accurate
and reliable technical support for the detection of AFM, content in cheese sticks.
Keywords: methanol extraction; aflatoxin M, (AFM,) ; cheese stick; enzyme-linked immunosorbent assay;

method optimization
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digestibility, while the measurement results of laser particle size analyzers are susceptible to sample pretreatment
conditions.[Method]This study systematically investigated the effects of different dilution ratios (1 : 1~1:20)
and obscuration levels (0% ~25% ) on yogurt particle size measurement, aiming to establish a standardized
detection method.[Result]The results showed that at a dilution ratio of 1 : 10, the D50 average value was closest
to the true value (20.766 um ) , with the smallest relative standard deviation ( RSD=1.52% ) and the most
concentrated particle size distribution ( D90/D10=2.28 ) .When the obscuration level was within 5% ~ 10%, the
measurement precision was optimal ( RSD=1.50% ) .Based on these findings, a standardized operation protocol is
recommended, including sample homogenization by glass rod stirring, a 1 : 10 dilution ratio, and an obscuration
level of 5% ~ 10%.[Conclusion]This study provided a reliable methodological reference for quality control in dairy
enterprises and academic research.

Keywords: yogurt; particle size measurement; dilution ratio; obscuration; laser particle size analyzer;

standardized method
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