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Abstract: Objective To compare the efficiency and purity of ultracentrifugation, precipitation and size-exclusion
chromatography for extracting exosomes from serum. Methods Three methods were used to extract serum exosomes. The
number of exosomal particles, particle size distribution, morphological characteristics and protein concentration were detected by
using nano flow detector, transmission electron microscope and Pierce BCA protein detection kit. Analyzed the number of
exosomal particles, the ratio of the number of exosomal particles to total protein and the changes in the number of exosomal
particles before or after Triton X-100 treatment to evaluate the yield and purity of exosomes extraction. Results The particle
size of the exosomes which had been extracted by ultracentrifugation, precipitation and size-exclusion chromatography were all
distributed in the range of 40 ~ 150 nm, and the bilayer membrane with obvious saucer-like structure could be observed under
transmission electron microscope, but the exosomes extracted by precipitation were mixed with polyethylene glycol polymers
and large protein particles. The results of Western blot showed that the exosomes extracted by all three methods had expressed the
tag proteins. The number of exosomal particles extracted by precipitation was higher than that of ultracentrifugation and size-
exclusion chromatography [ ( 1.11+0.07) x 10" particles/ml vs (2.54 +0.04) x 10" particles/ml, (7.51 +£0.89) x 10"
particles/ml], the differences were statistically significant(all £<0.05), and the number of exosomal particles extracted by size-
exclusion chromatography was higher than that of ultracentrifugation (£<0.001). The purity of exosomes extracted by size-
exclusion chromatography was higher than that of ultracentrifugation and precipitation [ ( 5.66 +0.45) x 10" particles/ . g vs

(7.65+0.42) x10° particles/w g, (3.18+0.45) x 10° particles/w g], and the purity of exosomes extracted by

ultracentrifugation was higher than that of precipitation, the differences were statistically significant(P<0.05).
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Conclusion Ultracentrifugation, precipitation and size-exclusion chromatography can extract the exosomes of Xueqing.

Ultracentrifugation is cumbersome, time-consuming and the yield and purity of exosomes are low. The precipitation method is

simple and time consuming, and the extraction yield of exosomes is the lowest, but the purity of exosomes its the lowest. Size

exclusion chromatography is simple and time-consuming, and the purity of secretes is the highest. In contrast, size-exclusion

chromatography is obviously better than ultracentrifugation and precipitation.
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