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Abstract

The objective of this study was to compare antioxidant activities of green tea, rosemary, lemon and bamboo leaves
extracts using three different extraction methods (80% ethanol sonication extraction, distilled water autoclave extraction,
distilled water extraction at room temperature). As a result, green tea and rosemary extracts showed relatively high
antioxidant activities compared with those of lemon and bamboo leaves. These green tea and rosemary extracts
were subsequently added to soymilk and their mixtures were examined for antioxidant activities. Soymilk added
with 10% green tea distilled water autoclave extracts and distilled water at room temperature extracts showed relatively
high DPPH, 85.09+2.26%, 84.38+£1.97%, and ABTS radical scavenging activities, 73.43+2.78%, 81.34+4.78%,
respectively. On the other hand, soymilk added with 10% rosemary distilled water autoclave extracts showed remarkably
higher DPPH radical scavenging activity while their ABTS radical scavenging ability was similar to that of non-added
soymilk. In conclusion, our results suggest that the addition of green tea distilled water autoclave extracts, distilled
water at room temperature extracts and rosemary distilled water autoclave extracts to soymilk could contribute
to the development of added value soymilk products with increased antioxidant activities.
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Fig. 1. Effect of extraction method on the total polyphenol content
of plant extracts.

Each plant extract was prepared by [ll, 80% ethanol sonication extraction; |, distilled
water autoclave extraction; [l distilled water extraction at room temperature,
GAE, gallic acid equivalent.

GT, green tea; RM, rosemary; LL, lemon leaves; BL, bamboo leaves.

Values are meantSD (n=3). Means with different letters among the same plant extracts
are significantly different at p<0.01.
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Fig. 2. Effect of extraction method on total flavonoid content of
plant extracts.

Each plant extract was prepared by ll, 80% ethanol sonication extraction; |1, distilled
water autoclave extraction; [lll, distilled water extraction at room temperature.

RE, rutin equivalent.

GT, green tea; RM, rosemary; LL, lemon leaves; BL, bamboo leaves.

Values are meantSD (n=3). Means with different letters among the same plant extracts
are significantly different at p<0.01.
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Fig. 3. Effect of extraction method on DPPH radical scavenging
activity of plant extracts.

Each plant extract was prepared by [ll, 80% ethanol sonication extraction; |, distilled
water autoclave extraction; [lll, distilled water extraction at room temperature and used
at a concentration of 200 pg/mL. [, catechin 200 1M was used as a positive control.
GT, green tea; RM, rosemary; LL, lemon leaves; BL, bamboo leaves. CAT, catechin.
Values are meantSD (n=3). Means with different letters among the same plant extracts
are significantly different at p<0.01.
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are significantly different at p<0.01.
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Table 1. Correlation coefficient between total polyphenol and
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scavenging activity, ABTS, ABTS radical scavenging activity.
" significant at p=0.05, 0.01.
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non significant.

=Xel 2=olz| FEE2 It
_|_7.|: EX‘l

vl 7HA] A& F datst 24 Ol =2 ket 2=t
FEES A7 1%9 10% H7he & 55| H7bE T
©| DPPH 2}tz *7%33 3t om ol = Fg. 59 2
th H3} &g 259 FEES X%ISM Uz BE 3=
EollA 717t Tt Hlﬂo} 2 DPPH &tz &A%
= Btk 11 FdA /T 7}%‘ 1A} Lol A 12417

hﬂ =2t 55| £8¥ Ff¢ DPPH &tz 245
01 F=Ed B8l 7Y rEekith 52k SR 7R
71 %%%ﬁ 10% AH7}e Fh 85.1423%, 52 =75
e A Ta%a 10% Z7}8 T 84.4+2.0%°
DPPH 2} Hoj o5 F FEEo| T3 T
©] DPPH &7 &A5E 24 2fo|7F YehA] 229k
Thp<0.01). Z8]#= 3 2 DPPH o]z 27 %0] =&
52} oehE 250 FEES 7K 72| DPPH E‘rﬂ%
AT T Frek v st Oolﬂﬂ S 2AS
Btk ole A g 29 FEEE 53} %%?

=59/ DPPH 2iCjg




876 Sk Al F A A

75t 74 FEBOI} e B FEEE EARH] G
=3} JBSo] AZHY L 7HeAd S AlAKElL glom, o
213t Qs T AUt TR &3 Aloll £ o] At
3 g5S At 98 sl= Aow FuE. 33,

2zutg] 71t 7Hd FEES 10% HA71e T2 DPPH
P AASL 747+6.6% 2 S3F ZFHS FZE| o]

A $57% DPPH 2t 27sg HA.

oy

e

£ 100 | .

L3

Q aga *

2 a

s 80t

]

o0

g

gj; 60 - . - - l
g adx aa b

5 a

S 40 a b
v

= 20t

Tt

=

& .
(=] NAS GT1S GT10S RM1S RM10S CAT

=
0

. 5. DPPH radical scavenging activity of soymilk added with
green tea and rosemary extracts.

Each extract was added to soymilk at 1% and 10%. , NAS, non-added
soymilk; [, 30% ethanol sonication extract added soymilk; , distilled
water autoclave extract added soymilk; MMM, distilled water extract ‘at toom
temperature added soymilk. , CAT, catechin 200 pM was used as a positive
control. GT1S, green tea 1% added soymilk; GT10S, green tea 1% added soymilk;
RMIS, rosemary 1% added soymilk; RMI10S, rosemary 10% added soymilk.
Values are meantSD (n=3). Means with different letters among the same plant extracts
are significantly different at p<0.01. *Means indicated significant difference in comparing
control (NAS) at p<0.01.

tet =2=nj2| F&E=2 /IRt 79 ABTS 2tH#

b
A
r o

e

oo |

N
)
NI

o, I A
o,
ol
o

% 7P /-5 AHESlo] ABTS 22 27
< ] A7 Fig. 67 2o} 53 SHS
I SRS 7 HE FEES 10% z47}
TS 2tz 2750l 7P Fdom 72t
8%, 73.4+2.8% ABTS &}tz A%< Bt =
i%lﬂr 252 1%, 10% A7le T+ oﬂ*ﬂ“
26%, 27.o+3 9% A%< Hol 481+ 42% Jﬂ
S HET} ABTS 2]z *ﬂ l

°]+& DPPH 22 &A% ﬁﬂr«@r

oz ix} dets 2539 FEEE Tl

X o ox off
W g Mo o
-lk :{O
lo, X m
2% o
i,
o tlo

N
=2
I+ m}o

%—%%E 1% %7}6L
10% 74713k F-frell A Tﬂﬂ TRl feld Aol B
(P<001). o3, 22ve] SFF 71 718 FE25S

£313]2] A244d A6Z (2017)

10% 7}t <] DPPH 2t 2A 52 F37F T
o el wod 2avke] SR I 7 e
10% ZA7¥ek Ffel ABTS eto|Z 275 73 7F et
H] 223 ABTS 2t 2 2752 Bth o] ABTS 2]z
&75< DPPH 2HH 23} 2] =43t w54 22 =5
o} ukS3E Aof] 71918 Aoz AlgHET) Lee 5312 AT
AN HAAFE AT 7R F dtAeE & 45 At
Ae]a7] 23 -] DPPHSE ABTS 2it]Z 27159 2}
7} YERIA] ekt B ualel o) Choi S4(32)9F Dewant
5(33)9] Aol = dAe] oA 22 AgE o]
e AHY dsstdEe] #2ld HEddER HeH
Zd %, .—_L_{QFE_L__O]T: 3tk g galks) shdo] 98|E =
7HIhaL Hagk vp glty, o] 21§ @?ﬁ e Tl T
7k Al 2zt %%%% AN 5 AE @ A Fel=
gop\@r Aol ZAAe gukslx] S Aoz 7]1‘4%&@

?Oﬂﬂi Zﬂ? l—?'} u}a %HIE ZEM

i}

oo £ f“l°

gr%%"ﬂ gk ks :—J‘é% % O}i’i—ﬂﬂ, C’]
£ Frell A7kl

e} & lsiitt. =z=vhe] +

A7V Fhe sl 24 S71E AR e R Tt
e} FH AlFe] tegsiel ]04@_' 74% 7]oh
© 22ukg] FEw0] 37k Rl

S o é TN

o

[<]
mul ol Qe A8 BT J&%zg/\}, g}lot
& A7E B3 2z=ule] WlERe] JRE v
& 9lg Aoz AR

ofN Pob et (i of mfe 2 ofy O ko
olr ?i?.:
:

N
N
>,
)

ABTS radical scavenging activity (%)

NAS GTI1S GT10S RM1S RM10S a-tocopherol

Fig. 6. ABTS radical scavenging activity of soymilk added with
green tea and rosemary extracts.

Each extract was added to soymilk at 1% and 10%. , NAS, Non-added soymilk;
I, 30% cthanol sonication extract added soymilk; , distilled water
autoclave extract added soymilk; [, distilled water extract at room temperature
added soymilk. ﬁ, a-tocopherol 200 1M was used as a positive control.
GTI1S, green tea 1% added soymilk; GT10S, green tea 1% added soymilk; RMIS,
rosemary 1% added soymilk; RMI0S, rosemary 10% added soymilk.

Values are meantSD (n=3). Means with different letters among the same plant extracts
are significantly different at p<0.01. *Means indicated significant difference in comparing
control (NAS) at p<0.01.
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