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Factors Influencing the Ultrasonic-assisted Extraction of Phenolic Compounds

from Mulberry Leaves (Morus alba L.)
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Abstract

Health products from mulberry leaves (Morus alba L.) are widely available in Thailand due to highly
containing bioactive compounds e.g. phenolic and flavonoid compounds. Extracts posses large amount of
bioactive compounds is required to develop a high potency health product. Ultrasonic-assisted extraction has
been exhibited as an effective method for a high yield of phenolic contents and time-saving extraction. A
central composite face-centered design was applied to investigate the effects of ethanol concentration (50 —
90%) and extraction time (20 — 40 min.) on total phenolic contents, which were determined using the Folin-

Ciocalteu method. It was found that concentration of ethanol played more important role on extraction yield
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than extraction time. The model was further fit with multiple linear regression analysis, and showed good fit

with high correlation coefficient (R2 = 0.937) and high reproducibility (0.932). The optimal condition for

phenolic extraction from mulberry leaves was 50% ethanol with extraction time of 40 min.

Keywords: Mulberry leaves, Phenolic compounds, Ultrasonication, Extraction
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Table 1 Experimental design level and total phenolic compounds from mulberry leaves

Total phenolic contents’

Exp No Ethanol concentration [%] Extracting time [minutes]
[ug GAE/ g]
1 50 (-1)b 20 (-1) 221.196
2 90 (+1) 20 (-1) 146.558
3 50 (-1) 40 (+1) 294.529
4 90 (+1) 40 (+1) 160.399
5 50 (-1) 30 (0) 280.471
6 90 (+1) 30 (0) 194.312
7 70 (0) 20 (-1) 223.587
8 70 (0) 40 (+1) 230.471
9 70 (0) 30 (0) 244674
10 70 (0) 30 (0) 238.152
11 70 (0) 30 (0) 220.761

@ microgram gallic acid equivalent per 1 g of mulberry leave on dry basis

° a number in parenthesis indicated; the low level (-1), the middle level (0), and the high level (+1) of the model.
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Figure 1 Scaled and centered coefficients of total phenolic contents from mulberry leaves (N = 11, R =

0.937, Adjust R2 = 0.875, Confident level = 0.95, %ET = concentration of ethanol, Ext = extraction

time)
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Figure 2 Observed values and predicted values of total phenolic contents with experiment number label (N =

11, R* = 0.937)
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Figure 3 Response surface plot of total phenolic contents from mulberry leaves as functions of ethanol

concentration (%) and extracting time (min)
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