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Determination of Characteristic Components in Green and Black Tea

Made by Forsythia suspensa Leaves and Their Nutritional Comparison

LI Xi, ZHAO Shan, ZHONG L.ingli, ZHENG Xingguo, HUANG Shiqun, QIN Lin, LEI Xinyu
(Analysis and Determination Center of Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract: An HPLC method for simutaneously analysis of forsythiaside A, phillyrin, rutin and phillygenin was developed. 70% methanol
was employed to extract above components under 70 ‘C water bath reflux. The separation was performed at 277 nm on Waters sunfire C18
column with 0.3% acetic acid - methanol (95:5) as mobile phase. Good linear relationship, accuracy and recovery rate were achieved with low
LOD and LOQ. The method was suitable for the detection of the above four active ingredients in teas made by Forsythia suspensa leaves. A
comparative analysis of the nutritional components of Forsythia suspensa teas was carried out using standard methods and the method built
above. The high soluble sugar content (14.15% and 15.02%) contributed to the sweet flavor and aroma of the tea brewing. The contents of water
extract, vitamin C, total polyphenol, flavone, forsythiaside A, phillyrin and rutin in green tea were 50.62%, 48.63 mg/100 g, 11.06%, 2.39%,
8.77%, 4.98% and 2.19% respectively, which were significantly higher than those in black tea (p<0.05). And the contents of characteristic
component forsythiaside A and phillyrin in green tea made by Forsythia suspensa leaves were even higher those in traditional Chinese medicine
Forsythia suspensa fruit. Although the content of characteristic components of FBT was low, forsythin (2.88%) with easier absorption and
stronger pharmacological activity was produced during fermentation, and the content was much higher than that of FGT (0.10%). Besides, the
content of theaflavin in black tea was 11.83 mg/100 g, which contributed to the orange-yellow color of the tea liquor. Above all, both two teas
made by Forsythia suspensa leaves had high medicinal value, which provided huge market potential.
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Table 1 Table of gradient elution conditions
AE/mn 0 5 8 13 16 16.1 21
A% 80 80 45 25 25 80 80
B/% 20 20 55 75 75 20 20
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Table 2 Pretreatment methods
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Table 3 Regression equations, correlation coefficients, LODs and LOQs of four components
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Table 4 Compositions and contents of amino acids in green tea and black tea made by Forsythia suspensa leaves (%6)

F5 R — —
KIRRIAER B R KIRRIAEL B R

1 RITEARBL 1.37+0.03 0.08+0.01 1.17+0.05 ND

2 R 0.62:0.02 0.03+0.01 0.53+0.03 ND

3 “ R 0.65+0.02 0.09:£0.02 0.54+0.04 ND

4 BRER 1.77+0.04 0.12:£0.02 1.53+0.02 ND

5 H A 0.75+0.03 ND 0.69+0.02 ND

6 BEY 0.8+0.01 0.03+0.00 0.72+0.03 ND

7 R 0.82+0.03 0.02+0.01 0.75+0.02 ND

8 ERE” 0.2120.01 ND 0.19+0.02 ND

9 St 0.63+0.03 0.01+0.01 0.55+0.03 ND

10 FRE 1.23+0.03 0.01+0.00 1.05+0.04 ND

11 B& R BR 0.48+0.02 0.02+0.01 0.31+0.02 ND

12 EXCEY 0.74+0.01 0.02::0.01 0.61:£0.02 0.010.00

13 iE4 0.39+0.01 0.02::0.00 0.37+0.01 0.06+0.01

14 A 0.87+0.03 0.01:£0.00 0.16+0.02 ND

15 LENA 0.76+0.02 0.02+£0.00 0.45+0.03 ND

16 P 2B 0.640.02 0.01£0.01 0.58+0.03 ND
FABEF 12.73 0.49 10.20 0.07
Sk RULBR 3.14 0.20 2.7 ND
o BB 5.12 0.10 3.84 0.01
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Table 5 Contents of the nutritional components of green tea and black tea made by Forsythia suspensa leaves

E5g3) $AEC S w3 %58 1) odead,  EOAESE A BT My &MAEE
HMBGER 48.63+0.51° ND 11.06£042° 239+£0.11° ND 8.774039*  2.19+0.07* 4.98+0.13* 0.10+£0.02°
HEMLEIR 1.96£0.07°  11.832022  5.04+0.11° 033+0.03° ND 0.58+0.05°  0.46+0.02° 0.03+0.01° 2.88+0.17%

E BAE CARREREA mg100g, R AH%; FIFHE EAFRE DB FEATERFEE (p<0.05).
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