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ABSTRACT: Objective To analyze the content of main bitter and sour components and antioxidant activities of 9

kinds of specialty coffee beans and 9 kinds of commercial coffee beans of 2 different grades of coffee beans, and

investigate the differences between specialty coffee beans and commercial coffee beans. Methods Water extraction

was adopted to isolate the major bitter and sour components from coffee beans. High performance liquid

chromatography was applied for their qualitative and quantitative analysis, and the antioxidant activities of 2 grades of

coffee beans were determined simultaneously. Results

The content of trigonelline, oxalic acid, quinic acid and

chlorogenic acid in specialty coffee beans (the content was 5.61-7.91, 3.12-4.67, 203.30-456.10 and 3.83-9.33 mg/g,

respectively) were significantly higher than those in commercial coffee beans (the content was 1.56-5.43, 1.67-2.16,

37.17-230.31 and 1.03-6.66 mg/g, respectively). The content of caffeine (excluding decaffeinated coffee), lactic acid

and malic acid in specialty coffee beans (the content ranged from 10.28 to 13.00, 6.35 to 7.94 and 10.38 to 15.20 mg/g,

respectively) were significantly lower than those in commercial coffee beans (the content was 13.62—15.00, 7.82-9.22,

and 15.78-24.41 mg/g, respectively). The total phenol content in the 2 kinds of grades of coffee beans ranged from 20

mg/g to 30 mg/g. The flavonoid content of commercial coffee beans (30.30-52.12 mg/g) was lower than that of specialty

coffee beans (42.64-69.11 mg/g); some commercial coffee bean samples exhibited flavonoid content above the lower

limit of specialty coffee beans. In addition, the antioxidant capacity of specialty coffee beans was higher than that of

commercial coffee beans. Principal component analysis revealed that trigonelline and quinic acid were the

physicochemical indexes most closely correlated with coffee bean quality. Correlation analysis indicated that total

flavonoids and total phenols were the primary substances responsible for the antioxidant capacity of coffee. Conclusion

Specialty and commercial coffee beans exhibit significant differences in their primary bitter and acidic components.

Compared to commercial coffee beans, specialty coffee beans demonstrate slightly superior antioxidant activity. Based

on these compositional differences, the 2 types of coffee beans can be effectively differentiated.

KEY WORDS: coffee beans; different grades; high performance liquid chromatography; bitter components; sour

components; principal component analysis; antioxidant activity
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Table 4 Content of alkaloids in coffee beans of different grades (mg/g)
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Table 5 Organic acid content in coffee beans of different grades (mg/g)
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Table 6 Total phenol and total flavonoid content in coffee beans of different grades (mg/g)
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ATl T, AT 20~30 mg/g Z 0], 28 2s FARRT HI1E B
FHIR, 020259 FAe e & A3 i A7 7 H AR 2/KEH 70+ 663
SR . TEREZSY) A B r T, R b ol BRA  E sol \
BARTR S MES, SR & S e AR Y E 4 sol
HAAH BT, JE—%F AR = s S oneE & ] 7, 7 m 40l
152 0 L 7 T 5 B 4 S, 4 = 0]
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Table 9 Comprehensive evaluation of principal component

analysis
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Table 10 Antioxidant resistance analysis in coffee beans of different grades
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Fig.2 Correlation analysis of various components and antioxidant
properties in coffee
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