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Development of Mulberry-leaf Tea Containing y-Aminobutyric Acid (GABA)
by Anaerobic Treatments

Seon-Ho Lee*

Department of Food Science and Technology, Yeungnam University

Abstract To produce mulberry-leaf tea abundant in y-aminobutyric acid (GABA), mulberry leaves were subjected to two
distinct anaerobic conditions (N, and vacuum) for 12 h before the manufacturing process. Subsequently, changes in the
GABA content as well as that of other components were measured. In anaerobically treated mulberry leaves, GABA
content markedly increased by 436-472% compared with the control, while the glutamic acid content decreased. However,
few changes were observed in the contents of the general components (moisture, carbohydrate, lipid, protein, and ash) and
water-soluble solids. Free sugar, catechin, and total phenol content decreased after anaerobic treatment. However, the
sensory test scores were not different between the control and anaerobically-treated samples. Consequently, tea products,
manufactured post nitrogen gas or vacuum treatment of leaves after harvest, showed functional properties without sensory

loss.
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GABAE W2 79 2Edl 3Hf5o]
n2ko 2 FEEATHEA 7 7] § 4x(glutamate decarboxylase)]
z2kg-ol oJair FFE X H(glutamic acid)o] EEFIE O] A *35“:}
Tkt 2E A $o] Fold o B2 F/H| AEelM 2
EATHLA 7 7] 429 GABAS] 7171 #EETH14). ix}"‘g
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2 A7 Ase AFAY w7 Auigr 8 (mulberry
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HiE, 7HEZ ¥ FHmel &
ZF dlE TS Gutfigere] W 22)0 Wt EH A LA EdHE
A9 (Folin-Ciocalteu phenol reagent)®] F&&2| Z&sled 35
Eoll o3 FUE A¥ EYEd FAog dhls= dEE &
&3t =AUt AR 0.1 mLol 2N EHA| LA EH =A<
0.1 mLE 7Fste] SE7F AF2olA WEAIZl £ 0.7M Na,CO,
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=8 A5 Y. 2FEZ 2 ©d2kSigma-Aldrich, St. Louis,
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2F(y-Aminobutyric Acid, GABA) &&¢] =2 %

wolxte] Az 653
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Table 1. Composition of mulberry-leaf tea products with and
without anaerobic treatment (%)

Components Control nggﬁ:{t N,-treatment
Moisture 7.2120.38"" 6.22+0.28" 6.33+£0.34°
Crude lipid 3.81+0.10° 4.37+0.33® 4.53+0.40°
Crude protein 15.27+1.00 16.33+0.80 15.00£1.50
Crude ash 9.74+0.34 9.53+0.11 9.55+0.29
Carbohydrate ~ 63.97+0.52 63.55+0.80 64.59+1.89

All results are expressed as mean=SD for three replicates.
Different superscripts in the same row are significantly different at
»<0.05 by Duncan’s multiple range test.
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Fig. 1. Content of water soluble solid (WSS) of mulberry-leaf tea
by anaerobic treatment. Values are mean+SD of triplicate determinations.
NS: not significant.
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Fig. 2. Content of total polyphenol, catechin and caffeine of
mulberry-leaf tea by anaerobic treatment. Values are mean+SD of
triplicate determinations. NS: not significant. Different superscripts
on the same bars (a, b and A, B) indicate significantly differences
(»<0.05).
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Table 2. Contents of free sugars in the mulberry-leaf tea and
anaerobically treated mulberry-leaf tea (mg/g)

Components Control Vacuum- N,-treatment
treatment

Fructose 120.32+2.04"Y  48.67+1.53° 16.871.21°

Glucose 91.00+1.00° 27.67+1.53° 9.19+0.74°

Sucrose 162.1842.02*  125.10+0.85° 77.67+1.53¢

All results are expressed as meantSD for three replicates.
UDifferent superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 3. GABA and glutamic acid contents of the mulberry-leaf
tea by anaerobic treatment. Values are meantSD of triplicate
determinations. Different superscripts on the same bars (a, b and A,
B) indicate significantly differences (p<0.05).
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Table 3. Color value, browning degree and turbidity of mulberry-
leaf tea

Color values" Control N,-treatment Vacuum-
treatment
L* 47.59+0.53Y  40.42+0.72° 40.14+0.05°
a* -3.06+0.13° 0.08+0.06* -0.05+0.09°
b* 16.52+0.27° 7.95+0.20° 8.49+0.62°
Turbidity (Ag,) 0.16+0.01° 0.23+0.00* 0.23+0.00*
Browning degree ) 4.4 0 1.56+0.00° 1.56+0.00°
(Ayo)

All results are expressed as mean+SD for three replicates.

DL*: Measures lightness and varies from 100 for perfect white to zero
black; a*: Measures redness when plus, gray when zero, and greeness
when minus; b*: Measures yellowness when plus, and blueness when
minus. Turbidity (Ag,): Turbidity in (100-T%)

PDifferent superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

Table 4. Sensory evaluation of mulberry-leaf tea products with
and without anaerobic treatment

Attributes Control N,-treatment Vacuum-
treatment

Color 6.08+0.99" 5.88+1.31 5.84+0.88
Flavor 6.04+1.00 5.92+1.02 5.80£1.10
Sweet taste 5.88+0.83 5.64+0.95 5.68+1.03
Sour taste 6.08+1.00 5.92+0.91 5.96+1.01
Bitter taste 6.08+1.00 5.88+£1.01 5.92+0.91
Overall 6.16x0.99 5.96+0.89 6.00+1.22

YValues are mean+=SD of 25 panels evaluated from very low (1 point)
to very strong (9 points).
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H7HA dgte] v AR Btk Y w4 A3 27
P& o FEde] A A ddo] e Ao ek Al

we Rabk A BQATL 2F e A4E Aot fo7
Q) Foli= O™, FA BARS} viwALT) FAL FPol
57 itk ke TAEe vls) Pk A

e

G AAS A, A, F7) Sl 2 JFL T g0
o 4 BRI
O BARAN 72 Adagel fo82) Aol glelth, Wi
AN ASPPASe] ohn B LS Fhn Y
w
3]

i
=
R
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o

)

IS Axd= AL GABA

t}Eke] y-aminobutric acid (GABA)S H-3F WIS 7)) %3}
7] 98] e AFHste [y 2 FAURS x| WhgPo R 12
A7y Fka AP E STk ol F AE A XS GABA ¥ 1
vho] 9 Ao 3t HElE A Ay B Ak vk A
3xy] L AFHYES 3 AFFE ZF GABAY Fo] A
Al S7FIRIL(436-472%) FFHAS A, dibdE ¢
FEATYHEL A Wt gldled, Y, JHE 9 E5
= o] thh FAd Aoz el

wols ki HEshe T/ WY & dA 7t X3
2o} AFAFE PP vl GABAY FLAES| ke A
zto] 7t GiiTh AeF oA T Davks, A
o) zlel7t glo] FAka A E sl 71eAdo] A=A &
o YT FAakd 7 A E Sl BURE Axshke A
A9 FHE FAFIHEAE Bl V)5S AL &
T2 wholat AE )
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