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Components and Commercialization of Mulberry Juice

Satoru WATANABE*, Hircko HOSHINO*, Naoko SHINOHARA*,
Wataru N. ** and Hiroshi SAKAG, ok

We analyzed components of the mulberry juice, of which the biological activities are recently
watched with interest, and developed the functional mulberry juice drink.
(1) The mulberry juice was rich in protein and dietary fibers, in comparison with the other fruit juices
and poor in carbohydrate.
(2) Iron and vitamin K contents of the juice were high in comparison with other fruit juices.
(3) The amount of polyphenols in the juice was relatively lower than that in green tea. The main
polyphenols were chlorogenic acid isomers and cyanidin-3-glucoside.
(4 Amino acid analysis demonstrated that asparagine, alanine and ¥ - amino butyric acid were rich
in the juice, that seemed to be one of the reason of anti-stress activity.
(6) The functional drink was developed by mixing the mulberry juice with apple juice, which is more
popular drink, to reduce the precipitate without losing so much iron, but rather adding refreshing
taste.
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Table 1. Components of straight fruit juices.

per 100g
Straight fruit juice
Mulberry  Satsuma  Valencia  Grapefruit  Pineapple Grape Apple
mandarine orange '
Energy (kcal) 33 4] 42 40 4] 55 44
Moisture (g) 91.5 88.5 87.8 887 882 84.8 87.7
Protein 09 0.5 0.8 0.6 0.3 0.3 - 02
Lipid trace 0.1 trace 0.1 0.1 0.2 .1
Carbohydrate ' 73 10.6 11.0 10.3 110 - 14.5 118
Ash 03 0.3 04 0.3 04 0.2 0.2
Na (mg) 4 1 1 1 | 1 3
K : 143 130 180 180 210 0 71
Ca 13 8 9 9 22 3
Mg 11 8 10 9 10 14
P 17 11 20 12 13 7
Fe 2.0 0.2 0.1 0.1 04 0.1 04
Zn 0.1 Tr Tr Tr 0.1 0.1 Tr
Cu 0.02 0.02 0.04 0.03 0.03 0.02 0.03
Mn 0.08 0.03 - 0.02 0.01 0.87 0.13 0.03
a -Carotene (pg) 0 2 7 0 0 0 0
B -Carotene (pg) : 11 53 12 0 9 0 0
Retinol equivalent (pg) 1 35 3 0 1 0 0
Vitamin D (pg) 0 0 0 0 0 0 -0
a-Tocopherol (mg) 0 0.2 0.2 0.2 trace 0 0.1
Vitamin K (ug) 12 0 0 frace 0 trace 0
Vitamin B, (mg) 0.02 0.06 0.07 0.04 0.04 0.02 0.01
Vitamin B, (mg) 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Niacin (mg) 0.6 0.2 02 0.2 0.2 0.1 0.1
Vtamin B4(mg) 0.03 0.03 0.06 0.03 0.07 0.05 0.03
Vitamin B,,{ng) 0 0 0 0 0 0 0
Folic acid (pg) 4 15 25 11 9 1 3
Pantothenic acid (mg) 0.26 0.14 0.14 0.23 0.19 0.06 021
Vitamin C (mg) 0 29 22 38 6 trace 3
Dietary fiber (g) 1.1 0.0 0.3 0.1 0.0 0.1 trace
soluble 03 0.0 0.2 0.1 0.0 0.1 trace
insoluble 0.8 0.0 0.1 0.0 0.0 trace trace

Components except for dietary fiber in mulberry juice were analyzed by Japanese Food Research Lab.
Data of other juices were derived from the standard tables of food composition in Japan, Fifth Revised and Enlarged Edition."



Table 2. The amounts of Amine acids in mulberry jnice.

Amino acids nmol/mL mg/ 100 mL
Asp 1060£17 14.11
Thr 31744 3.8
Ser 160018 16.81
Asn 7499189 99.08
Glu 5366 7.89
Gly 118+1 0.8
Ala 234324 200
Cit 16£12 0.28
a-ABA 11526 1.19
Val 442+10 5.18
Met 17442 2.60
cysta 8+0 0.18
Tle 25349 3.32
Leu 574+8 7.53
Tyr 88449 16.02
p-Ala 112£7 1.00
Phe 471x12 7.78
GABA 161322 16.63
MEA 93£10 0.57
Om 8x0 0.11
Lys 28+1 0.41
Arpg 4444 7.04

Table3 Anti-oxidafive components in omlberry juice.

Arti-oxidantive companents mdrl.  mg100nl
Polyphenols 152.06
3 Caffegylquinic acid 151 54
S-Caffecylquinic acid (chlorogenicacid) 03 2487
4-Caffecyleqiimic acid 3 1.8
Cyanidin 3-gucoside 1495 67.19
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Fig. 1 LC-MS spectrum and structure for ¢cyanidin-3-glucoside.
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Fig. 2 Indication for the developed drink.
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