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Abstract: To explore the effects of extraction method on the formation of green tea cream and the potential underlying mechanisms,
Yunnan “large-leaf” green tea samples were extracted using a water bath, a microwave, and ultrasonography. The colloidal properties of the
particles in original infusions and the green tea cream were analyzed using dynamic light scattering and other techniques, and corresponding
physicochemical profiles were determined with high-performance liquid chromatography. The linearity between the cream concentration and
infusion concentration in each fraction was analyzed by.stepwise regression analysis. The results showed that the number of the infusion
particles extracted by ultrasonography was only 53% that of the infusion particles extracted by the water bath. However, the ultrasound-assisted
extraction gave higher total cream amount and total creaming rate compared with those by water bath extraction. The amount of total cream in
green tea extracted with the microwave was linearly correlated with the ratios of gallated catechins to nongallated catechins and of gallated
catechins to methylxanthine alkaloids in the original-infusions (R? = 0.972). In contrast, the amount of total cream in green tea extracted using
the water bath was significantly correlated with the original concentration of methylxanthine alkaloids (R? = 0.969) in infusions.
Ultrasound-assisted extraction significantly reduced the diameters of colloidal particles in infusions and cream particles, but did not alter the total
cream amounts or total creaming rates relative to those of water bath extraction. Additionally, the amount of total cream in the
ultrasound-assisted extract exhibited.a weak linear correlation (R? = 0.632) with the concentrations of protein and methylxanthine alkaloids in
the infusion..In conclusion, extraction methods can not only affect the colloidal properties and physicochemical profiles of green tea cream, but
also alter the concentration-dependent mechanisms of cream formation.

Keywords: green tea; tea cream; water bath extraction; microwave-assisted extraction; ultrasound-assisted extraction.
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Fig.1 Light intensity distribution curves of the hydrodynamic
diameter (Dy) of colloidal particles in original infusions (a) and tea
cream (b) of green tea extracted with different methods
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Table 1 Physicochemical profiles of original infusions and tea cream of green tea extracted with different methods
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Table 2 Concentrations of major physicochemical components in green tea infusions extracted with different methods (mg/mL.)
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Table 3 Concentrations of major physicochemical components in tea cream from green tea extracted with different methods (mg/mL)
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Fig.2 Creaming rate of major physicochemical components in
green tea infusions extracted with different methods
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Table 4 Results from stepwise regression analysis of the linear correlation of the creaming concentrations of major physicochemical

components with their original infusion concentrations and relative ratios in green tea infusions extracted with the microwave

e 5 FHRE
TR R R - — — — - -
Kizkdy  ERAEDLEE  BRREARERAEDLEE  BRRULRE/AMB B AR

Kiz 4 0.972 0.26™ - 351" 1.19" -
BERLAE 0912 0.07" - 1.95™ - -
EEAILEE 0940 0.02" 0.02" - 9 .

Zam 0.984 0.05" - 1.20™ - 012"

& WAk 0.906 0.04™ - 0.99™ . -

Z: BB STRREEFAROR. A, FBERILRFTREABR AR IERORART R B F kAR K,
AR £ FHRE(p<0.01), “* RTLUREFRFE(p<0.05), “7 kLN £F R E(p>0.05).
* 5 BEKRRERTUERESRAREEXEZLEYISH
Table 5 Results from the stepwise regression analysis of the correlation between the creaming concentrations of tea components and their
original concentrations in green tea infusions extracted with ultrasonography

e 5 BRI
TR R - « — —
Kby ®EGKR AMEe BRRULRE ERAILEE  BEREEEREILEE  BARIAMR
Kz dy 0.632 - 0.38" 1.307 - - - -
BEALAE 0.889 - 0.15" 032" - - 0.81" -
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AR 0.815 - 0.09” % - - 1.45™ -
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RAH R) 5HEIHE ABE M, R R TR £ B MR (p<0.01), AL £ 5

Table 6 Correlation coefficient (R?) and parameter estimates of the 2F(p<0.05), “&RLIE £F KR E(p>0.05).
linear regression equation for creaming concentrations of tea HHE 5 A %1, ORISR R ITIEKIR Bk
componentsand their original concentrations in green tea infusions EESRHEAEEEEAMK, SAYKRE ST
extracted with a conventional boiling water bath EIEMSE, (HLVEASCRERE (% R 5 ROBL: O
R B)LFRRDUERE S R EE T VAR 25
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