J Korean Soc Food Sci Nutr
39(3), 421 ~427(2010)

H=

i
4
o
or
ol
o 12
El

SF=- &) 3 o ok 3} 5} 5] %]
DOI: 10.3746/jk{n.2010.39.3.421

Comparison of Components between Mulberry Leaf Tea and
Fermented Mulberry Leaf Tea

Eun-Ju Ye!" and Man-Jong Bae®

IEﬁcacy and Safety Research Center for Traditional Oriental Medicine, Daegu Haany University,
{ Kyungbuk Technopark, Daegu 706-060, Korea
“)Dept. of Herbal Foodceutical Science, Daegu Haany University, Gyeongbuk 712-715 Korea

Abstract

This study was conducted to compare and analyze the active and general components between mulberry leaf
tea (MLT) and fermented mulberry leaf tea (FMLT). Among the general ingredients, the crude lipids of FMLT
contained higher than that of MLT, while the level of carbohydrates was higher in the MLT. Although free
sugar of FMLT was a lower concentration than MLT, the value of maltose was higher in the MLT. In FMLT,
maltose was not analyzed but small amount of lactose was analyzed. In addition, the level of total free amino
acid of MLT was higher than that of FMLT. The level of glutamic acid was highest in MLT, while that of
cystine was highest in FMLT. The value of 7 —aminobutyric acid (GABA) was greater in the derivatives of
amino acids, and the content was similar for both MLT and FMLT. FMLT also contained a lower level of
unsaturated fatty acids than MLT. In addition, the content of total mineral was higher in FMLT, and the level

of K was the highest and similar in both teas.
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Fig. 1. Preparative process of the mulberry leaf tea.
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Fig. 2. Preparative process of fermented mulberry leaf tea.

tem, Milford, MA, USA)E E43ATH14). Bz A
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37, mobile phase= acetonitrile : H:O(17:83, v/v)Z 3} .2
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t}. Flow rate= 1.0 mL/min, column temp.= 35°C, in-
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0.25 nmx 0.2 pm)< AF&3FA . Carrier gas= N», oven
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Table 1. The contents of general components in the mulberry
leaf tea and fermented mulberry leaf tea (%)

Fermented mulberry

Components Mulberry leaf tea leaf tea

Moisture 4.93+0.38 5.92+0.47
Carbohydrate 61.17+0.05 55.63+0.08
Crude lipid 4.81+0.02 7.28+0.01
Crude protein 18.43£0.04 18.81£0.03
Crude ash 10.66+0.02 12.36+£0.03

The results are mean=*SD.
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Table 29 2o #9xte] {292 fructose, glucose,

maltose, sucrose 5°] AEFNLH, 0|59 FF& zt7z}
42172, 376.85, 6,621.877} 398.79 mg/100 go] Rt} e g
ko] F] 22 fructose, glucose, sucrose, lactose ¢ A&
Hlon o]l59 g3 Z+z 149.39, 30.87, 73.73} 113.53
mg/100 g2 AZEF Ut} Fructose, glucose, sucrose= 2¢)
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Table 2. The contents of free sugars in the mulberry leaf

tea and fermented mulberry leaf tea (mg/100 g)
N Fermented mulberry
Components Mulberry leaf tea leaf tea
Fructose 421.72+0.74 149.39+0.37
Glucose 376.85+0.42 30.87+0.34
Maltose 6,621.87£5.16 ND
Sucrose 398.79+0.58 73.7+0.16
Lactose ND 113.53+0.33
Total 7,819.23+0.64 367.49+0.30

ND: Not detected.
The results are mean=SD.
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Tlo] Wty 2}9] fructose, glucose, sucrose &#Fo] #)
ko] 35, 8%} 18% 2 ZHAE At} Bl maltose”} 6,621.87
mg/100 g2 a9 & 1 el 718 =4 E4HAoH,
B & Aol A= maltoseZt A A Esteh 22 B
A A E lactose’t BEAIE A @gro} wolukg 3o A=
11353 mg/100 g2 HE= At olejgt A= vdEo] &

F 3 o A maltose} sucroseS 3|51, lactoseS YA+
st Ao 2 FAHEY Lim2D)o] A3 Bt A&
9 o]glsly EAlo] T3 Aol HFUAL fructose,
glucose, sucrose $F&Fo] zZ+z}t 429, 4733 151 mg/100 gl
A} Blaws] 2 o) Bt fructose L HIZ=E QT
glucose= ¢F 100 mg/100 g AR S, sucrose= 247 mg/
100 g B2 AL & F AT 22t Choiét Choi(22)7}
A7eE HE Fro mE FuUAE ofAAEY o]3shE EAd o
A AF APl A HEE Bol Al ALFE AT T
o] Tttt AT itEE AoZ YEg.
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HH

o) to} WA Frelote]itn 1 FEA F
B BT A Table 3, 4% Lok LA F felob
v =4k &2 Table 39 7\1% Zo] 2,053.42 mg/100 gol A

W, Borojulieqbe] FHL 33456 mg/100 g2 EAHS

° =

o} frolu =2t Fol& glutamic acid”?} 822.95 mg/100 g
2 stgfo] 7} =9kal 1 tS- 0 & aspartic acid, proline,
valine, alanine, serine®] 0 2 eyt Bl g o] &
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Table 3. The contents of free amino acids in the mulberry

leaf tea and fermented mulberry leaf tea (mg/100 g)
Amino acids Mulberry leaf tea Fermented mulberry
leaf tea
Threonine” 62.92+2.10 13.54+1.23
Valine” 116.53+5.92 84.62+3.48
Methionine” Tr 7.06+0.69
Isoleucine” 64.96+1.36 37.01+1.75
Leucine” 23.71£1.62 54.46+2.64
Phenylalanine” 52.32+3.92 58.31+3.38
Lysine” 14.12+1.64 11.52+1.64
Serine 106.41 +2.66 9.01+0.95
Taurine 32.25+1.18 Tr
Aspartic acid 373.89+3.09 26.51+1.88
Glutamic acid 822.95+10.87 168.74+4.32
Glycine 19.10+2.05 28.72+1.59
Alanine 106.75+5.61 69.37+2.04
Cystine 39.51+2.66 287.41+6.76
Tyrosine 48.17+2.14 75.27+3.55
Histidine 6.42+0.75 Tr
Arginine 33.05+3.68 5.58+0.36
Proline 130.37+2.61 65.42+4.05
Total essential = 43, 55, g9; 26652713
amino acid
Total amino acids  2,053.43+34.58 1,002.55+46.19

“Essential amino acid. Tr: Trace.
The results are mean=*SD.

< 266.52 mg/100 g2 YEFST f-2 ot
ystine©] 287.41 mg/100 g& ko] 713
© 2+ glutamic acid, valine, tyrosine,
A 2 24500,
Lim(21)e] 73 Bslxte] A& % o|3tehz 54
| serine®] 623 mg/100 g2 F&o}v] =
A F 2 FEFe] M %o, glutamic acide 400 mg/

>
o,
o g_?i"
off

100 go] o). #lx = WUl g 219] serine©] 742} 106.41
2} 901 mg/100 g2 #A8 A v wff A28 ser-
ine $F&o] o =& AL & 4 JATh Glutamic acid=

A7} Azl vlsle] 28] ©]4 ol i°‘°ﬂ1 ‘-t%_
g M AZRE A Bste] ko] 42% B
Btk 282 Chung® Shin(23)¢] WA %Ex}-.,] o) 3}
82 Aol B3t ATl 2 L &2k glutamic acid7}
Z}7} 342,013 240.18 mg/100 g2 A o] HF AT o u}
2} glutamic acid®] $#o] ZHAd= AT FAFSFA T
Ao Bl g gz 7hz

we = o, =3t
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Aspartic acid®]
373892} 2651 mg/100 g2 A E AL 1

o} Exbol M= 2H7h 165329} 20345 mg/100 g2 % 3}7}
=219} E219] aspartic acidR Tt ko] =gy Woldt g
[e]

e Haket A FEFERTE A2 FEFS Atk &
ol I 4tk A F o QlojA] FFF TT R of g 2 F <]
gl = st A gk Foddte ofv4kS glutamic
acid, aspartic acid®]™, ©9-2 alanine, glycine, serine,
threonine, 252 arginine, histidine, leucine, methionine,
phenylalanine, tryptophan, valine¢] #&jsl= A Z H 1
5 0](24,25) & Aol A EAHE felotr=ibe] Ay} el
Zpol] Hlaf FALF O] HA frE|opr|mibe] ¢Fo] HdwhA
7 Haste FsAALe Aol E FEFS vE Ao R A
i=R21=
Bolap gl g axte] opn| et FEAE 6F0] HEH
RNe 1 A= Table 49+ 2o FAxF 2 2 %%ﬁz}f’/l
olu| = AF G o & 3FEke 7%L 205.159} 196.22 mg/100
2 EMFAY. I 5 y -aminobutyric amd(GABA) A&
o] ko] 7} =ron Mol W Wolulg xjo)A] z}z}

O 3T AA—
69.237% 63.59 mg/100 gol At A=H ] 9 308 mg/

F:‘

Table 4. The contents of amino acid derivatives in the mul-

berry leaf tea and fermented mulberry leaf tea (mg/100 g)
. . L Mulberry Fermented
Amino acid derivatives leaf tea mulberry leaf tea
Sarcosine 61.78 £2.98 53.92+2.87
a-Aminoadipic acid 8.49+0.45 12.58+0.63
B-Alanine 14.31+0.39 8.69+0.34
B-Aminoisobutyric acid 7.09+0.36 10.79+0.39
y —Aminobutyric acid 69.23+2.64 63.59+1.64
Carnosine 44.25+£2.58 46.65£2.42

Total 205.15+10.48 196.22+9.41

The results are mean=*SD.
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Table 5. Fatty acids contents of the mulberry leaf tea and fermented mulberry leaf tea
. Mulberry leaf tea Fermented mulberry leaf tea
Fatty acids - ;
Content (mg/100 g) Ratio (%) Content (mg/100 g) Ratio (%)
Palmitic acid (C16:0) 37.39 155 61.26 25.4
Palmitoleic acid (C16:1) 0.48 0.2 1.45 0.6
Stearic acid (C18:0) 6.03 25 10.37 4.3
Oleic acid (C18:1) 3.62 1.5 4.10 1.7
Linoleic acid (C18:2) 23.64 9.8 22.43 9.3
Arachidic acid (C20:0) 1.21 0.5 1.93 0.8
Linolenic acid (C18:3) 160.40 66.5 120.60 50.0
cis—11,14-Eicosadienoic acid — — 0.24 0.1
Behenic acid (C22:0) 0.72 0.3 1.45 0.6
Erucic acid (C22:1) 0.24 0.1 0.72 0.3
Lignoceric acid (C24:0) 1.21 05 1.21 05
DHA — — 0.24 0.1
Saturated fatty acids (SFA) 46.56 19.82 76.46 33.83
Unsaturated fatty acids (USFA) 188.38 80.18 149.54 66.17
Total 234.94 100 226.00 100
100 g@ A¥} vlwd u] AZ®J o] GABA AE ko] ¢ acid $F%Fo] 61.26 mg/100 g& A A X+ 25.4% 0] A aL,
2o AoZ Yeiytt, WAzl Weldtg 2} 7ke] GABA stearic acid 3FFe]| 10.37 mg/100 g& 14%] R Fake] 4.3%0]
AR e FAR Aoy EHEAY oA W AAF AU ATt
Bole) BisIo] A, WA FEAE AAE AFD LimEDo] A7 AR 4T D olHaA 5y
GEZZ 4873 GABA AL Chung® Shin(23)e] A+ S AFS AgoA dAxEA 9 TR Lbe] 63.39%, B
A Az FAAMESG B, Fd € 7HEAE 38 S B} A Ako] 3660% 2 B E Aol Ao|stA B AY Ax
gol gao] 373 adAtit ARl AT AFOT oL A U AW BAAE Fpo] x3)
e T 8O f ik g ate] fEotu| A f=A $ A upakel gafo wis] o A JeElsth Shin(26)0] A3
2o BT GABA, sarcosine, carnosine &9 2 A& it St zpe] g AT AR Hsle} g &g Bk A
B)ak = : : : 0
x|ebArO] ZAY ol A] vl 2| A EEZ 3R] WAFO] linolenic ac1d7]—L6O.1/o,
; = 0 0 0]9) O uhE %
A%s Wolx) W Wl g Ao AW A A hnole1c_eic1d\_ 18.6%, oleic acid”} 5.1%°]3 o™, 2§ X}
A BE 3} A HAEo] linolenic acid’} 47.2%, linoleic acid=
Table 59} 2t} #Ate] 23 A4S 46.56 mg/100 g, . . oo magel A W 5] 2] HALO
BESAALE 18838 mp/l00 g2 BESAPA] Q0% o e O AT A0 BHE QA EEA TR
el 0o et o] 1 248 % 43 FA oz BaTgen, i
e AR RS ZRE '
e AR EHHAT. XA 2 linolenic ojsto] B sl A are] Shabo] B Zrasle A% SALS
acid= 160.40 mg/100 g, linoleic acid= 23.64 mg/100 g, Aoz Uehdd
oleic acidE 3.62 mg/100 g, palmitoleic acid: 0.48 mg/100 o o
g =22 YJelyt o linolenic acid’} 66.5% 2 A A x| WAk Fo1& et
3 R Fol FFol A wRT, linoleic acid7h  BAAsH BwEA TI1A FFE BT Ave
98% = EXZIA WA Fol FFo] F HARE =2 HAo= Table 63} 2t} 23 Z71d FoA K9 o] 714 =
B2 5At E3}A AR palmitic acid”} 37.39 mg/100 g grom wolz 9 ol g Ao A 247}k 1939.163 2081.60
2 AA A A Feko] 155%0°] 1L, stearic acid7} 6.03 mg/100 g2 ¥R Edwta 27} 14244 mg/100 g ©
mg/100 g2 HAAHEAke] 2.5%°] AT B Ao BAEo T AR 719 Aole HlH|g Hog
olulg xpo] E3}A AR 7646 mg/100 g, B3R etttk #7138 5 F 1AZ g 22 3L Mgolde

Ak 149.54 mg/100 g2 E3}A|HHAbe] 33.83%, B X 3FA| W
ko] 66.17%%1 AL 2 FAH AT EX Ak 27
Z+Z} linolenic acid”} 120.60 mg/100 g, linoleic acid= 22.43
mg/100 g, oleic acid= 4.10 mg/100 g, palmitoleic acid=
1.45 mg/100 g =22 Vel ™| linolenic acid’} 50.0% =
A e Exst At Fo gkl 7 =%, li-
noleic acid7} 9.3% % B X 3}x| 4t S0 o] F HAZ
Eo Aog RBARQT agla EIFAHARE palmitic

KR
p=

W, 7 ek wolx 9 woldgaolA Zhzh 142529
14960 mg/100 g2 7 A& ol h&Fo] Mg Ao #4
H Ak Ca 81.313% 101.66 mg/100 g2 B2} Th Bolut
FEA7F 20.35 mg/100 g O B A2 EA4FT 1 9

B4 HE AL Fe, Znol 3Rt BAVEAT o ¥

A A0 1 Aol a4 geith F F1A0 g
2937} 217951 mg/100 gol 93, BWE A A&
2351.61 mg/100 g2 A= oA BAdBFA7} 1721 mg/

KN
L=
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Table 6. The contents of mineral in the mulberry leaf tea

and fermented mulberry leaf tea (mg/100 g)
Mineral Mulberry leaf tea Fermented mulberry
leaf tea
Na 5.58+0.09 5.44+0.01
Ca 81.31+0.32 101.66+0.80
Fe 6.46+0.04 8.21+0.07
K 1939.16+6.95 2081.60+6.67
Mg 142.52+0.56 149.60+0.40
Al 2.12+0.07 2.54+0.08
Cu 0.58+0.01 0.65+0.01
7n 1.52+0.01 1.64+0.01
Co Tr Tr
Li 0.20+0.01 0.23+0.01
Mn Tr Tr
Se 0.06+0.01 0.04+0.01
Total 2179.51 2351.61

The results are mean+SD. Tr: Trace.

100 g o & AL & & AUTH

o]9} Ze AT+ Chung Shin(23)9] FUA+ W& x}1<]
o]3}sta AR B AFA Ko B84 =371 73
mg/100 g, F2E 73.11 mg/100 g, EX}= 94.41 mg/100
g A vus)] B of B9a @ B g A= S}t FAp
o] K g4#rct of 260 B Ao g BAH, TAHT
oF 208 7heF gHeFo] Eokth Mge] 2 =) 143 mg/100
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