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Quantitative Analysis of Free Amino Acids and Free
Sugars in Steamed and Roasted Green Tea by HPLC
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ABSTRCT

Changes of free amino acids and free sugars in steamed and roasted green tea were determined after
heat treatment at 110°C. Sixteen kinds of free amino acids and four kinds of free sugar were analyzed
by HPLC. Free amino acids isolated were aspartic acid, threonine, serine, glutamic acid, proline,
glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, histidine, lysine and
arginine. Free sugars were sucrose, glucose, fructose, and raffinose. After the heat treatment, free

amino acids and free sugars were decreased considerably.
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Fig. 1. Process of green tea manufacturing
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1) Chromatograph : Waters Liquid Chromatograph
: Waters Model UK
: Waters Model 420AC

110828

2) Injector
3) Detector
4) Sensitivity

5) Column : Waters Amino Acid Column

E : 3.9 mmX 30 cm(Strong Cation
Exchange-Styrene Divinyl
Benzene Copolymer)

6) Solvent : Pump A : Waters Model 6000A

Pump B : Waters Model M 45
7) Column temperature : 62°C

8) Mobile phase
Buffer A : Sodium citrate pH 3.05
Buffer B : Sodium nitrate pH 9.60

9) Chart speed 1 0.25 cm/min
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Solvent Delivery System and
Model U 6K Injector.
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Detector : Waters Associates R-401
Refractive Index Detector
Column 1 300X4(id) mm p-Bondapak/
carbohydrate
Mobile phase :80% acetonitrile(HPLC grade)
Flow rate : 1. 0 ml/min
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Table 1. Amino acid analysis of steamed
roasted green tea with heat
treatment for 30 min at 110°C.
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Contents of amino

11;%:11{ Amino acids 3Cif1 (%) _
Steaming Roasting
1. Aspartic acid 1.07 0.76
2. Threonine 10.92 10. 62
3. Serine 1.00 0.79
4. Glutamic acid 5.93 5.15
5. Proline 1.26 0.72
6. Glycine 1.40 0. 97
7. Alanine 1.44 0.99
8. Cystine none none
9. Valine 1.41 0. 96
10. Methionine 0.24 —
11. Isoleucine 1.07 0.72
12. Leucine 1.98 1.31
13. Tyrosine 0.59 0.22
14. Phenylalanine 1.04 0.67
15. Histidine 0.99 0.38
16. Lysine 1.92 1.27
17. Arginine 1.82 1.18
Total(%) 34.08 26. 68
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Fig. 2. HPLC chromatogram of amino acids
in steamed green tea with heat
treatment for 30 min at 110°C.
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HPLC chromatogram of amino acids
in roasted green tea with heat
treatment for 80 min at 110°C.
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Table 2. Change in the contents of sugars in steamed and roasted green tea after heat

treatment according to time.

(mg/g sample)

Crude Green Tea 10 min 20 min 30 min
Components " . .
Steaming Roasting Steaming Roasting Steaming Roasting Steaming Roasting
Sucrose 14.6 14.4 12.5(14) 11.9Q17) 7.0(52) 6.2(57) 4.8(67) 4.8(66)
Fructose 4.4 4.8 3.7(16) 3.8(21) 3.0(32) 3.0(25) 2.9(34) 2.7(44)
Glucose 5.7 5.5 4.0(30) 4.1(26) 3.8(33) 3.8(31) 3.2(44) 3.2(42)
Raffinose 10.2 10.6 9.4 (8) 9.2(13) 6.0(41) 6.4(40) 3.8(63) 3.6(66)

*Numbers in parentheses indicate percentages of loss.
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