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ABSTRACT

The purpose of this study was to evaluate the antioxidant activity of crackers made with
different concentrations of lemon balm leaf extract powder (0%, 2%, 4%, 6%, and 8% of the
flour quantity). The total polyphenol content and antioxidant activity increased significantly
as more lemon balm leaf extract powder was added to the crackers. The pH and moisture
content decreased as the amount of powder increased. The L (lightness) values and b (yellowness)
values decreased with increasing concentrations of lemon balm leaf extract powder (p<0.001),
whereas a (redness) values increased. According to the sensory evaluation, the 6% cracker
was most preferred in terms of color, flavor, taste, texture, and overall acceptability. The
results of the study thus showed that lemon balm extract has an antioxidant effect and is
useful as a functional food resource.

Key words: lemon balm, lemon balm leaf extract powder, cracker, antioxidant
activities, quality characteristics
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tfQle] 7HA o2 E8E T QItHHeo et al. 2010).
A ZHAC 7158 2NE F7IRE AtE=
El(Yu & Han 2018), &3(Lee & Han 2019),
EnlE 52M(Kim et al. 2017) °F7F(Lee 2019)
ol AUtk aHARY] a0 775/ AlEl o
Sk Aol B H Ot 71sA ARAAE 2
Aol H7Fet A+7F a5
S|B(Herb)= £, 9, 7] € 9 2% <l
oA §-&stH ABEoNA HA & 5 AU
Eo|thJu et al. 2016). FEo= A% &%
5} okg] Bl 7|LA AejeA EZo] 3he
S AE Akl HER] 59 75AS XY
(Kim & Choi 2008). =& 24| gt
SN FARR dY AREoIgon X
= 7164 17AEY AnRr gfstA AREE
3 JHJu et al. 2016). dBES F
(Lemon balm, Melissa officinalis)e ﬂ%ﬂ"’ﬂ
&ol= AEJAER F2 ER/Y FE A
of Ay, A AA K7 YW AL ‘31'31}
kS Y=t ARRE I It Choi & Kim 2020).
2 otAlof & FEHF FHolA ol A
o, 55, Vg, 23EF 9 H4 59 g A
257|% 3FKYang et al. 2009). £3], &t
< S0t AEo] o, 1 F E2ukd
A ZHE)AY, H291 So] R 1EQithRavindran
et al. 2012). #l&wfo] At APATR= H=it
FEE 2= st I 2 EEAIVA A
& AT-(Jeong et al. 2018), H=9F Tax
59 st 47 B EXN(Yang et al.
2009), cisplatin®] £/ tigt =g FEE9
FH(Choi et al. 2013), #lEH FE5° G4
A A4 G5(Kim et al. 2006), F=5F sH 4]
Z9] ¢ AEHA 87KScholey et al. 2014) 5
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29 552 TR Bk A %(Choi & Kim
2020), #H&HF A7 AEAACIA(Kim et al.
2019), &4 47} F7](Choi et al. 2020) 5]
H &t}

99} Zo], FEH s|EE o] L2 4
Nz A1Fo] A&sHH 7|25 E 5A1E
glEite] gt 71542 ofn] AFSE] 7]
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1. MBHE o Al
B Aol g %ig—ﬂra 3t )
3% LULEDS 5PH Feolerzold 79

A2 ™ 100% 3511/‘} oA &3 AS
ARg31tE F3HE(C] Cheiljedang Co., Seoul,
Korea), 22{CJ Cheiljedang Co., Seoul, Korea),
WAeHC] Cheiljedang Co., Seoul, Korea), 2]

2-%(Sajohaepyo Co., Seoul, Korea), &%
(Pulmuone Co., Eumseong, Korea)2 tfguf
EojlA Fysto] AREsllt. FAket Aol AR
3} 1,1-diphenyl-1-picrylhydrazyl(DPPH), Folin
and Cioclateau G2 AJ2fZ Sigma-Aldrich
Chemical Co.(St. Louis, MO, USA)9] A&
ARESER O T, 11 9]9] Aok 15 A|oFS ARES
At
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Table 1. Preparation of crackers with the addition
of varying quantities of lemon balm leaf
extract powder

Ineredients(e) Samples

I t

neredienss L1 12 13 14 L5
Flour 100 98 96 94 92

Lemon balm leaf extract 0 2 4 6 8

powder

Sugar 20 20 20 20 20
Salt 0.5 05 05 05 05
Soybean oil 20 20 20 20 20
Egg yolk 15 15 15 15 15
Water 20 20 20 20 20
Y L1 no lemon balm extract powder, L2: 2%

lemon balm extract powder, L3: 4% lemon balm
L4: 6%

powder, L5: 8% lemon balm extract powder.

extract powder, lemon balm extract

| & LS TR A9 et 2 ¥ EHEY 57
AH 5 =
Tz 2" &3

LEF 37l 2HAE &4t 0.5 g4 A9
A $EZ77|(MB45, Ohaus CO., Zurich,
Switzerland)E ©]-&sto] 105ToA Z+ A|RE 3
3] vHE A%t & P BEEAE UERIL

4. pH &3

LEF 7} 2#A 5 gofl 45 mLY] S7+E 7t
513, homogenizer(PT-MR 2100, KINEMATIC
AG, Littau, Switzerland)E ©]-&3l] +23}st &,
25CA 2087F 3,000 rpmO=E  U4lEE
(COMBI-514R, Hanil Science Industrial Co.,
e A7) 5 F

=Z] O
- O+

Ltd., Gimpo, Korea)&
sto] ARESEITE pH
pH 7110, WTW, Weilheim, Germany)E ©|-&
stelom, 7t AR5 33] Whg S45to] Ha
THAE A3

pH meter(InoLab

5. M =3

LEF 37} 79 A AAA(CR-300,
Minolta co., Osaka, Japan)& o|-&3lo] LgH(d
%), aft(AAE), b E)E 7 33 v 27
stplow Bt BFHARE YERH o] o ARE-
3 standard plate®] L, a, bgk2 93.28, 2.98,
0.950]1tt.

6. HXN =4

LEF ZA9 HAHA(spread ratio)2 Ho]
(cm)oll gt FA(mm)e] B2 UEde
AACC Method 10-50D(AACC, 2000)2] HJ%*;
Hygsto] 3t A S7gotoict. 2t AT 33] Bhe
Z7J5to]

Hav BEExE 7
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¥ A(spread ratio) = ZA 1712 H Yol
(cm?)/ZHA 1749 Fd FA(mm)

7. 4 54

LEF 37} 23AS] ZA=(hardness)= texture
analyzer(TA-XT2 Express, Stable Micro System,
Haslemere, UK)}E ©l&st =735kt 2.0
mm¥ cylinder probeE °]&3to] 103] HHE: =
e o BT BEHAE A Cycle
testollA] compression mode®Z Table 22} 20|

EELTC

Table 2. Measurement conditions for the texture

analyzer

Measurement Condition
Pretest speed 1 mm/s
Trigger force 50 g
Test speed 2.0 mm/s
Return speed 5.0 mm/s
Test distance 2 mm

8. st

LEF 27} %94 P57t ol Aoeh

AFGYst A3 208 R AHstglon,
oA Ao 542 dista HsB7el o

gt AR 85 ARl F HA] SSHES SHit
5719 Ame= SAlol Ao, Alg MEe
3R] S GFEE o] R3to] BASIY T
587k 98 A=HE &8st FE H ’\ﬂ
sloto] gristlom, B7igE2 M(color),
(flavor), YHtaste), Z&ZHtexture), A¥rA Q1 7]

£t} 934, of

=

S % (overall palatability)2 o
F UH: 1708 Z1gstelth

9. FE= MX

LEF &7} 237 5 gofl 70% oI&tZ& 45 mL&
7Ft &, shaking incubator(SI-900R, JEILO
TECH, Kimpo, Korea)ollA] 24A]7F <2t 100
rpm, 25T ZZA00A FE3I0Hh. 53 AR5
25TCoA 2087t 3,000 rpmoE YAEZ
(COMBI-514R, Hanil Science Industrial Co.,
Ltd., Gimpo, Korea)std] AEHZ oA
(Whatman International Ltd.)Z oj¥}3}gx
ANEHo g AT

10. & &

% Zd5s 2 Folin-Ciocalteu W
(Swain & Hillis 1959)0] &sto] S4s13lowH,
gallic acidE EFEHE o|&sto] AFAS 2}
dsto] g2 Fokith. 58 150 plol S5
2,400 uL, 2 N Folin-Ciocalteu A]9F 150 u«L
E A 91 wHketk & 387 vhEet F 1
N sodium carbonate(Na:COs) 300 xLZ 7}s}F
of 241t Bt o] T2 oA BESAIFTE 1 9]
Zofl UV/VIS spectrophotometer(T60UV, PG
Instruments, Wibtoft, England)Z 725 nmoll
A E7gstelon, Ad2 7t 33] RHEsio] Hitat

HEHAE 3

2HE oY =

1. & E22L0|E &2 &Y

Z EgHolE SRR Davistﬁ‘?é((?hang et
al. 2002)9] st} S4sIA o,
quercetin(Sigma Co., NT, USA)}Z o]-&sto] 4
FAE et T g2 Akt 229 1 mLof
90% diethylenglycol 10 mL, 1 N NaOH 1 mL
£ 718t &, 37C 9] water bathollA 1A]7F &<t
HESAIZTE. 11 Fofl UV/VIS £33 =A(T60UV,
PG Instruments, Wibtoft, England)& ©]&3]

‘:'700



ATuY FE U IS Tehrol GAE BY U BUSY 59
420 nmold FRES 21T, AR 738 oS Aselo] 4TS Vsl
whesle] BEst BERAS TH0,
I 23 9 3%

12. DPPH 2iCiZt 47 &4

DPPH g2tz 2752 Blios(1958) 4 1.+ 88
of Zoto] ARS Ageloich, 22 Az 3mL  NEUL 32 BUEDS) WS G 2
o] DPPH solution(1.5x107* M) 1 mL& 7}sp 7S] =2 T2 Table 33t At 2 92

1
o] BRIt 517 nm

7} 33] =gt

DPPH free radical scavenging activity (%) =
(1 - Sample absorbance/Control
absorbance) x 100

13. A

2 A7 B 33] ol HHESto] 57
a}oH, A= SPSS =213 25.0(Statistical
Analysis Program, IBM, Armonk, NY, USA)
ol-gste] EAHEA(ANOVA)IE AAsHAT
5% 2124 ztol7t yehd o] tisiAe v
HYA4(Duncan’s multiple range test)= A
Aottt &3, A= Pearson AFE -

age

o
=

Table 3. Moisture content, pH, and color
leaf extract powder

values of crackers

t=to] 5.25%, L5 3.45%= HlEd 559
A7Vgol STUNEEE adhke AT B
(p<0.001). &3 7} ZHA(Lee & Han 2019)
NN FHE H7EeE S8 o] Aot
2 A7 fARE A%E Byt ol RAlETt

2 YATR S]4o] JFS Fol R ERY
#A3E 2108 HQltChung 2009). &5
7F F719] AFolME FEe B Hriet
SE Rl gt 52 g Ho
k= zto]7} UAATHChoi et al. 2020).
BAg] A U EAE AA Q] YL,
o E 7t HE] T Ao|2 whekEn)
(Jung et al. 2019). == o] 10% H[To|m=
Hmj7F A3 27717ko] S7bE 4= Qo] Bsh]

Lo]gt Ao 7 7| 4= AtHLee et al. 2006).
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with varying amounts of lemon balm

. Samples
Properties F-value
L1V L2 L3 L4 L5
Moisture content (%) 5.25 + 0.27* 4.42 £+ 0.39° 3.95 + 0.21% 3.69 + 0.11° 345 + 0.21° 19.978™"
pH 6.08 £ 0.02° 594 + 0.01* 596 + 0.02°> 592 + 0.01° 588 + 0.02¢ 8845
| 80.19 + 0.09* 70.51 + 0.36" 62.61 + 0.52° 56.87 + 0.82¢ 54.85 + 0.22° 1437.245"""
Ca‘; “: -3.15 + 0.06¢ 330 + 2.67° 541 + 0.39° 638 + 0.21° 6.61 + 0.13* 845813
valu
30.15 £ 0.13" 31.77 + 0.31° 32.22 + 0.36° 30.09 + 0.36" 29.08 + 0.31° 53.607""

All values are mean = SD
U Refer to Table 1.

9 Values with different alphabet letters within a row differ significantly by Duncan’s multiple range test (p<0.05).

p<0.01, “""p<0.001
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2. pH

LEF &7} 289 pH ¥ @& Table 331}
Zt. 3879 pHE 5.88~6.082 LEFS] M7l
o] Z7FIE sk AFE EATHp<0.001).
i 7R ARA|Alo]H Ao A= FlERt
9] 7ol S71dol wet AHA|A 0|29 pH7L
dastalon 2 Add fARE 23E B
(Kim et al. 2019). dEHol&= malic acid,
oxalic acid 59| F714te] 9hFEo] pH7}F A
< UEhlen o2 <l LEF 7t ZHAY
pH7} 4% Aoz AZEHPereira et al
2015).

3. M

LEF& 7Kt F3## 9] M=+ Table 33 &
th BEE Uehles L2 diRwollA 80.19,
8% A7kto] 54.852 LEF9] H7}Eko] Z713ho|
w2} 7H45tHp<0.001). °l= LEF7} ZXS
Yello] H7iege] 71 HEHo] o FHA
et a2 Boltt. AT E Uehfe= aghe
tixto] -3.158 (-9 #tol UL, LEFE &
7¥st FANAM = 3.30~6.61 HAQL H+H) gt
< YJEATHp<0.001). o] Zu] vl 7] A
7 AR A75E BE99H(Joo & Choi
2012), & A+ Zdxe= g9 2520 Ay
ZAo] oJsff AMEE UepH Ao R Helch &4

L5 YeRiE b3S LEF H7kEolA 13 32.22,
12 31.772 &£%°om 15+ 29.082 7H¢ ¥ &
= HAtKp<0.001). LEF A7HE4E F879]
L33 bgko] 43k, aghd EoA = A2 g
Hol 22| Mof| oJgt Ao F =, o]
3 AR BEAs A7PF A Mo IS
71 Aog APzt

4, HEA

LEF 37} 379 |4 A= Table 49
2o Z#A #HyYAHY A= L1, L2, 13, L4,
L50] 247t 4.69, 4.42, 3.50, 3.14, 2.91% LEF
A7HE B gRFED f9302 dolx: 7
FE BUtHp<0.001). gxtdo= 45 o=, wF
A4 9 g 2 A FFE HA
ZAoZ deA JrHPark et al. 2018). HIA
39 &5 ¢ EHAdol W A w9 A
L7t sl wet 9 A s 7HRIA] £S5
I 5582 42 o AAsHA AchDoescher &
Hoseney 1985). ¥t=59] /43t & =2 wt
= U 29 FH7E AR EA6H W=
/g0l oA P Ap7t oAl AR
AT A9l B9 AAE EEA F8f wHd
d Ag7F Wobd 4= et WEol S5k &
o] A=l et B3 Aa= tEA YERdt
(Lee & Jeong 2009). w2tA] LEF 7t ZhA=

o rlr An

BN

<

Table 4. Spread factor, hardness of crackers with varying amounts of lemon balm leaf extract powder

Samples

Properties 5 F-value
L1 L2 L3 L4 L5

Spread 469 + 0360 442+ 017 350 + 013 304 £ 017° 291 £ 031° 30915

factor

Hardness 1,106.87 + 60.72¢ 1,168.93 + 100.72¢ 1,353.73 + 178.88" 1,382.77 + 37.60° 1,848.93 + 102.87* 22.013"""

All values are mean *+ SD

Y Refer to Table 1

*9 Values with different alphabet letters within a row differ significantly by Duncan’s multiple range test (p<0.05).
"p<0.05, "**p<0.001
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6. #sE7t

LEF 227 9] ¥5871E HARF 2= Table

5 8k 5¢F 2t AL Mo tigt 7| Sk Hxol
LEF 37} 327 9] A& A= Table 49 2 4.50°02 7P W2 H4E HYow, 6% A7k
oh XA F A £ 43 R 1106.87 o] 6.2002 7} =2 AE EHp<0.001).
g/em’o& 7P wgkon, HlEnt 255 H7kE ol LEF A7Ph 24E Yetdo] dizgEct A
2 1168.93~1848.93 g/cm?2] HYZ 7ol 55 Zo=& Helth gl tfst 7|5 E Lol

meh S718ks @S HAtH(p<0.001). Z#HAS]  4.000% H7RE] 4.50~6.102% HEiHG
e FAR 7 2 ¥ ARA dF ool w2 @2 HtHpd0.001). &2 FHEA
T wor, 53] HAR $7 gFol 2§ ol Fot 715=olM SHHR] IS L %
F2 vAE o7 HuEQItHKwak et al. o HE 7IS%oA 6% W72 L7 7Y w2
2002). & H7F G#A(Lee & Han 20192k & 55 E9low, Llo] /Mg W2 Hes Bt
il H7F Z2ANu & Han 2018) 7oA & (p<0.001). FEHE H7IE A2 A7olAe o
Aze] Hrtdo] S7FdE BRIt S7koke =S

& HolA N EiE w59 H7t 297
HKim et al. 2017)= H7lFo| Z71EE
=7F AAshe A Btk s5de FHEG
2 @go] ot Ao Arides et @
oFRAIt Fuiet = FANRS BUE WUt
F oAl FARS HrtEe] solviA ¢E 4
9 Fag Hof 22gho] gl ol= A7t

5RO $5 W SE o] vet Awo] v

o,

re
i
b

HAHYu & Han 2018). 237 7|5%
A3, 155 At HF7kto] RET =2 7|
3T 5 EUHp0.001). o= ZA7 ZAilolA
A7kgol S7VEEE Aot Skt Lo
A 7V w2 BEE EtHTable 4). LEFE 8%
ol M7t Al BTt F7Fste] 7] ko] Bl
FFS 7IFtr wdEn ARERl 7Sk

A N BN
LEF 7kl AdRkE ez 943t H7hg HA2

o,
i)

Table 5. Sensory characteristic of crackers with varying amounts of lemon balm leaf extract powder

Samples

Sensory characteristic 5 F-value
L1 L2 L3 L4 L5

Color 450 + 053 490 + 074" 600 + 0.67° 620 + 092° 460 £ 0.52° 1352177

Flavor 400 + 0.67° 490 + 0.74° 610 £ 057 6.00 £ 0.67° 450 + 053* 21.025

Taste 430 + 0.82° 500 + 067 610 £ 057 630 + 095 480 + 1.03°> 10920

Texture 440 £ 0.70° 490 £ 0.57* 550 + 097 640 + 0.84° 430 + 0.88°  11.213""

Overall acceptability 420 £ 079 510 £ 074" 620 £ 0420 630 £ 095 530 £ 0.82° 127817

All values are mean + SD

U Refer to Table 1

*9 Values with different alphabet letters within a row differ significantly by Duncan’s multiple range test (p<0.05).
""p<0.001
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H(p<0.001), #2d LAY N 7Fs/d= &
AT = otk EHIE 559 H7t I#A A=
5% A7HES 2 7|3 % B7HE jOkA 10%
7} 4ol EUlE ER9| o] FTIokL AR
Aol o] =LA I 7|3 E HATHKim et al.
2017). ©EbA] 2FETHE LEF H7kEelA H
L2 7|35 S HT LEF 6% F7Ist A7}
HE PEoA 2 F4E wol, 6% A7 FF

A ol AR 7S & 4 AU

7. & E2lnis F

LEF &7} 28A9] & Ed]¥= &2 Table
63 Ztt. HE3RME2 hydroxyl7]E 7H4 A
AE ER M I+, Y 59 BYg
4 7= AY okl A UArkNozaki
1986; Nakatani 1990). & A 23}, dZ+9]
Z EZ99& T2 90.83 mg GAE/100 gol}
1, 7RE2 112.80~133.36 mg GAE/100 g2
HYE e tHp<0.001). LEF F7Fgo] S71%t
o et & EdHE el SRt s &

Q1% %= 919l ol el FgEloIE B

=< rosmarinic acid, lithospermic acid &
9] ko g HOltKEngel et al. 2016). tHRZ
oM & EZHE dFol SAHE A2 T7IF
335 phytochemical A&0] &3t 202 B

AtHAdom et al. 2005). &R FE2EE
7Vt Waslu] Az A3k HER FE2ES] HUEF
o] I7ILTE & EUE Tl S5k B
= H3on, E A1}t FARE B3R HI
(Choi & Kim 2020).

8. & EEL0|= &

LEF 7l Z##A & ESfEiolt 39
Table 63 Zt}. EdfH o|Ex LhY E
FAS Ueli= HleA SRER I35, 34
a7 5ol SHSHA =oAL 4
HHetog et al. 1993). & ET}R o= d=F
I}, 0] 55.75 mg RE/100 g2 & 7 ¥k
o 8% H7HEQl L57} 64.29 mg RE/100 g©
2 7 B FES HAHp0.001). &S
A7FeE AR A|Z9] At Ao RS
10.33 mg QE/100 g, #l=8F 72 13.00~

o

2odn rr
M 3o wE ofl rfo

Table 6. Total phenol content, total flavonoid content, and DPPH free radical scavenging activity of
crackers with varying amounts of lemon balm leaf extract powder

Samples
L1V L2 L3 L4 L5 F-value
Total polyphenol
content 90.83 + 8149 112.80 + 4.66° 116.13 + 0.31° 125.10 + 0.73" 133.36 + 3.95° 45871

(mg GAE?/100 g)
Total flavonoid content
(mg RE?/100 g)
DPPH free radical
scavenging activity(%)

+

23.80 + 1.81¢ 2829 + 0.53°

55.75 + 0.06° 58.00 + 0.28% 59.77 + 0.27° 62.49 + 0.17° 64.29 + 0.21* 660.260"""

3453 + 2.17° 40.15 + 1.30* 42.81 + 1.99° 67.827""

All values are mean + SD
U Refer to Table 1

9 Values with different alphabet letters within a row differ significantly by Duncan’s multiple range test (p<0.05).

2 GAE: gallic acid equivalent
¥ RE: rutin equivalent
"p<0.001



16.07 mg QE/100 g& #=8F A7igo] et =
7Vl AL HYHKim et al. 2019).

9. DPPH 2iC|z

LEF F=H#9 DPPH =z 4AA 24
Table 63} Zt}. DPPH 2tz AAYEL
3t B2 Ad A=y =4l 9fsf ghrdol
SHeE o g A Hepo] SR = Ao wet g
A5t §I3HE &45k= WHoltRe et al. 1999).
A DPPH &z &4 &4 &4 2% o

T2 23.80%F YERWSRILL, M7 28.29
~42.81%2] B4 HEFHATHp<0.001). #l=4t
< A7 Frle "R 2.8500H, HUEE
4,998 oF 28 2 SHEE Hof 2 At &
ARt 3RS HtHChoi et al. 2020).

a7 &g

2 rlo

ol ok} omg} /o] LEF 7Fgel vld|
sto] F7telgitt. & Eels, & Eetilcolt,
DPPH 2tz 2AZGE S74% AF 479 4
WA= Table 73 2t &
ZelHolt 3, DPPHE r=0.897~0.973
(p0.00NE ¥ ¥ FHHAE Bt 77

o 7}7Fel SATE H7IFE Aol E T E2

Table 7. Correlation between total phenolic
content, total flavonoid content and
DPPH radical scavenging activity of
lemon balm leaf extract powder

Factor” TPC TFC DPPH
TPC 1.000 0.936" 0.897"
TFC 1.000 0.973"
DPPH 1.000

Y TPC: total phenolic content, TFC: total flavonoid
content, DPPH: DPPH radical scavenging activity
"p<0.01

L

Ie7ie) gitet B Y BESY 63

vz 9 STt o= ok, AS 849 A
AE EA% A7} r=-0.808~0.984(p<0.0)E ¥
O] JHTAE Hol 2 A9 A¥et fARHRH
(Kim et al. 2021). o]= sRglEA o] F= AR
o] Eduls AJ&o)7] HEoE wEriGheldof
& Engeseth 2002).

T
11

o
J

V. 8oF 4 A&

2 Aol g2dd 5 BEE 0%, 2%,
4%, 6%, 8%S H7Ist AMAE Azt A
9] gAbst &g 9 FHEALS BA5t Hl=ht
A FE IS AR’ IHAY BEELL R
o, pH, M, B3, 27 S 3
A9 8 F2 H7lEo] Hlgf dixdto] &
UEbkon] M7k o2 |93t Ajolg E itk
(p<0.01). pHE &9l & 29 Hlgo] &
7FRE FHache 4TS BATHp0.001).
A9 M FE2gY 3& B Hrigo] S
S5 L3137 bak2 Ao, agk 7ok 2
= YR ATHp<0.001). HPA T 22749] 4
L= 71l HlEsl woAlE AT EME}
(p<0.001). Ak}t Ad 23} F E9dls
o] 90.83 mg GAE/100 gl & 71 W@k

0 H

o
iﬂ

3, 8% F7HES 133.36 mg GAE/100 go& 7}
d w2 TS HAHp0.001). & &= 0]
T e BE H7REOlA dixdtE o w2 3
= H%low, DPPH vz 44 &4 23.80~
42812 FHEHS] 5 £9 Hrio] 37K
= ZAo] Z7IBHATHp<0.001). HE2HIA &
£ 6% J7F AIPATE BE FEOA w2 7%

£ HIHp<0.001). ¥ A+ A7= F&25 +
259 g8 715448 3olsty 1, s A
ST ATE Ho iﬂiﬂ Az A A=
slof] 7]ofd 4= & AoE AL FF Y=

m[o
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