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Sensory Characteristics of Granular Tea and the Components of Mulberry Fruit
Extracts by Different Extraction Process

Il Hwan Ryu and Tae Oh Kwon'
College of Life Science and Natural Resources, Wonkwang University, lksan 570-749, Korea.

ABSTRACT : In the present work, mulberry fruit extracts by four extraction processes, namely wet pressing extraction
(WPE), hot-water extraction (HWE), enzymatic hydrolysis (EH), and lactic-acid bacteria fermentation (LBF) by Lactobacil-
lus plantarum TO-2100, were analyzed for nutrients and functional compounds. The sugar contents of extracts by WPE,
HWE, EH, and LBF were 12.0, 10.9, 14.5, and 14.3 brix, respectively, and the extraction yields by EH and LBF were 1.65
and 1.50 times higher than those by WPE. Among the organic acids, tartaric acid and malic acid contents were the highest in
the extracts by WPE. Acetic acid was best extracted by LBF, and citric acid was best extracted by EH. Lactic acid was
detected only in LBF. The extracts by EH showed the highest contents of all vitamins with an exception that the extracts by
LBF showed the highest contents of the folic acid, vitamin B12, and vitamin C. We also noted that vitamin B group was not
detected in the extracts by LBF. The extracts by EH showed the highest contents of all the amino acids, whereas LBF showed
the lowest. Polyphenol contents of extracts by EH and LBF were 3.05 and 2.51 times more than those by WPE respectively.
Anthocyanin contents were 7.66, 7.14 times higher for EH and LBF compare to WPE. We manufactured mulberry fruit
granular teas with different compositions and tested them for their sensory characteristics. We found that 15% mulberry
fruit extracts by enzymatic hydrolysis and 85% dextrin composition gave the most satisfactory result.
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Table 1. The comparison of extraction process on extraction yields.

Sample weight
Extraction initi(éﬁgs)t/l ar sEuX;rraci)tr:tc:rllt Yield
process contengt & (brix) (ke/30 brix)
(brix)
Wet pressing 5124  12.0 = 0.9° 1.75 = 0.14%d*x
extraction
Hot-water 5124 109 +1.0° 2.14 + 0.15
extraction
E”Zymatfc 5124 145+ 1.0° 2.88 + 0.13°
ydrolysis
Lactic-acid
bacteria 5/12.4 143 + 1.2 262 +0.13°

fermentation

*Each value represents the mean + SD (n = 3).
**Mean separation within each columns by Duncan’s multiple range
test at 5% level.
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Table 2. The composition of organic acids of mulberry fruit extracts by different extraction processes.

Organic acid (mg/g)

Extraction process

L-Tartaric acid L-Malic acid L-Lactic acid Acetic acid Citric acid
Wet pressing 2.04 = 0.14 3.03 = 0.21 ND** 4.02 =0.13 498 = 0.16*
Hot-water extraction 0.73 = 0.06 2.88 = 0.05 ND 3.19 £ 0.12 55.32 = 0.87
Enzymatic hydrolysis 1.97 = 0.05 0.17 = 0.01 ND 18.90 = 0.22 78.94 = 0.82
Lactic-acid bacteria 0.56 + 0.05 0.08 + 0.0 32.74 + 0.82 36.8 = 0.76 5.24 + 0.21

fermentation

*Each value represents the mean + SE (n = 3).
**ND: Not Detection.

Table 3. The composition of vitamins of mulberry fruit extracts by different extraction processes.

Extraction process

Vitamin Wet pressing ~ Hot-water extraction Enzymatic hydrolysis Lactic-acid bacteria fermentation
A (£gRE/100 g) 3.54 £ 0.25 3.22 = 0.24 3.97 = 0.24 3.24 + 0.24*
[3-Carotin (mg/100 g) ND ND ND ND**
D (18/100 g ND ND ND ND
E (mg-aTE/100 g) 1.12 £ 0.08 0.94 = 0.07 0.99 = 0.06 0.92 £ 0.09
K (128/100 g) ND ND ND ND
B1 (mg/100 g) 0.04 = 0.01 0.04 = 0.01 0.05 = 0.01 ND
B2 (mg/100 g) 0.01 £ 0.01 0.01 = 0.01 0.04 = 0.01 ND
B6 (mg/100 g) 0.10 = 0.03 0.15 = 0.03 4.27 = 0.09 ND
Niacin (mg/100 g) 0.86 = 0.05 1.15 = 0.07 435 = 0.10 1.25 = 0.08
Pantothenate (12¢/100 g) 1.95 £ 0.01 ND 3.29 £ 0.05 1.07 £ 0.02
Folic acid (1g/100 g) 80.36 = 1.30 93.46 = 1.34 102.67 = 1.42 247.84 = 1.45
B12 (1g/100 g) ND ND ND 45.24 = 0.70
Biotin (1:/100 g) ND ND ND ND
C (mg/100 g) 19.4 = 0.68 ND 22.40 £ 0.70 76.24 £ 1.40

*Each value represents the mean + SE (n = 3).
**ND: Not Detection.
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Table 5. The amounts of total polyphenol and anthocyanin of
mulberry fruit extracts by different extraction processes.

Total polyphenol Anthocyanin

Extraction process

(mg/100 g) (ppm)

Wet pressing 250.5 + 22.2° 508 * 12.4%Ck*
Hot-water extraction ~ 380.2 = 14.8¢ 516 = 13.8°
Enzymatic hydrolysis ~ 763.5 + 32.5° 3,890 + 27.2%
lacticacid bacteria (7 g . 3700 3677 + 23,6

fermentation

*Each value represents the mean + SD (n = 3).
**Mean separation within each columns by Duncan's multiple range
test at 5% level.

Table 4. The composition of amino acids of mulberry fruit extracts by different extraction processes.

Amino acid Extraction process

(mg/100 g) Wet pressing Hot-water extraction Enzymatic hydrolysis  Lactic-acid bacteria fermentation
Asp 40.25 = 0.21 37.63 £ 0.25 55.33 £ 0.32 6.07 = 0.21*
Glu 43.97 = 0.37 38.99 £ 0.26 140.81 = 0.39 63.67 = 0.30
Ser 148.19 = 0.82 164.46 = 1.07 230.80 = 1.58 98.68 £ 0.94
His 4.24 £ 0.15 3.62 = 0.27 15.54 + 0.28 4.59 = 0.38
Gly 8.89 £ 0.07 10.80 = 0.05 16.80 = 0.14 1.89 = 0.05
Thr 3542 = 0.16 40.04 = 0.21 54.05 £ 0.16 4.69 = 0.20
Arg 7.29 = 0.55 6.09 = 0.49 37.25 £ 0.77 1.42 £0.18
Ala 342.36 = 1.29 278.93 = 0.83 388.60 = 1.67 37.13 £ 0.50
Tyr 8.99 + 0.64 8.05 £ 0.60 30.50 = 1.09 1.25 = 0.27
Val 6.36 = 0.51 3.89 = 0.09 23.24 £ 0.72 9.86 = 0.57
Met 9.26 = 0.42 7.99 £ 0.37 10.23 = 0.32 298 = 0.27
Phe ND ND 9.96 = 0.57 ND**
lle ND ND 6.18 = 0.50 ND
Leu ND ND 8.03 + 0.39 ND
Lys ND ND 11.02 = 0.27 ND
Pro 2.82 = 0.32 4.86 = 0.50 83.24 £ 0.95 8.50 = 0.32

*Each value represents the mean =+ SE (n = 3).
**ND: Not Detection.
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Table 6. Sensory characteristics of granular tea by different amount of mulberry fruit extract and dextrin.

Sensory characteristics (1-9)°

freat Color acceptability Odor acceptability aScVZ:Sttatgisltify Sour taste acceptability ~ Overall acceptability
51 5.33 + 0.40¢ 5.07 +0.38" 6.67 +0.23° 4.07 =0.319 5.67 =+ 0.39*0%x
S2 6.50 = 0.30° 5.60 = 0.37° 6.83 = 0.27" 4.17 = 0.47¢ 6.20 =+ 0.30°
S3 6.92 +0.28 5.95 = 0.33° 7.00 =0.29° 4.42 +0.28° 7.17 + 0.44°
S4 6.00 + 0.34° 5.90 =+ 0.40° 7.13 +0.25% 4.92 +0.47° 6.55 +0.47°
S5 5.43 + 0.25¢ 5.68 + 0.48 7.35 = 0.29° 5.92 =+ 0.30° 6.00 =+ 0.45%

*Each value represents the mean = SD (n = 3).

**Mean separation within each columns by Duncan's multiple range test at 5% level.
'S1, 52, S3, S4 and S5 represent that extract: dextrin are 5:95, 10:90, 15:85, 20:80 and 25:75% respectively.
§Sensory characteristics were tested with 3g of each sample in 100 m¢ of distilled water at 80C.
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