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Abstract

Chocolate, a globally popular foodstuff, is becoming increasingly expected to meet consumer demands for health
and nutritional benefits. The objective of this study was to develop a functional chocolate product by incorporating
white glutinous barley and yellow rice in order to enhance its antioxidant properties. The chocolate was manufactured
with the incorporation of white glutinous barley flour and yellow rice flour, following the tempering and molding
processes. The findings demonstrated that the WY group (chocolate with white glutinous barley and yellow rice) exhibited
a markedly elevated total polyphenol and flavonoid content in comparison to the control (p < 0.01), indicating an
enhanced antioxidant capacity. Moreover, the WY chocolate demonstrated superior DPPH and ABTS radical scavenging
activities, indicating a robust antioxidant potential. In sensory evaluations, the WY chocolate was rated higher in terms
of aroma, taste, and overall acceptability, indicating a positive consumer perception. The enhanced flavor profile and
health benefits, attributable to the combined effects of white glutinous barley and yellow rice, indicate that WY chocolate
may appeal to health-conscious consumers seeking a product that is both functional and palatable. The findings of
this study illustrate the potential of grain-based additives to develop distinctive functional chocolates that align with
the increasing market demand for health-oriented confectionery.
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221 ) TH(Smit & Rogers, 2002; Scholey & Owen, 2013;
Ried etal., 2017). &kA] GAak3} 53-8 Z71A1717] &) 7
7}+Q 3HekS o] 7uk(Samanta et al., 2022), E-E-=}
(Yu et al., 2007), 0} 22 H7} 2F2(Lee et al.,
2019)0] 7= e}, sk, 4 174 7RA-S fl3)] Z=uto]
EAE HUIeE 2280 B9 JF= BHiEnt gtk
(Possemiers et al., 2010). 1 2] = |7 2] Be]o|A =

& ol aloft olFhAlo} 62 Eakek mAol4lf 22el

nIr= -1 W

A& efshax] sAldl Bts SEA1717] A AlEE
2, AelA 27k eF a7t HAF STkekaL it

Bl F2 59 syl sz gl(Hordeum vulgare
var. nudum)i= AL 659 ZA FE90 Ao} A S
AFuufete] §F S A% M2 FFolvh. Az
Hes Aol df7t b o g o] Jla, vt Hele}
H|ws}o] B2 gto] Yalal 27ho] 975k o] Qlrh(o]
%] 2], 2016). F1|(Oryza sativa L. )= T4 34 oA 2
AS3} wjolrt AA = 2] o} 2 o], HIekY] B, 34t

3} 43 5 i) ol vs) JRar} FHa
th(Ahn & Ha, 2010). =3}, 31241 g]o}
o] glo] 487} golalrh. olelat Fze

(Lee & Lee, 2024), 7](Jung & Chung, 2013),
2 (Kim & Shin, 2003) 5% 22 A%< t 4o = g
T7F XY = At
A& TAl8HE v EdE

ALE] 2njakEe] Ao gk a7 = E S5
& /e dart ik o
BE}RsE Jo)hes 5
2 At shik. T /b FEA1EE 22
F¥shel 71 ZFRT AH TEE o
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=

1. AlEx =

ZZ8 AxZE 98 =ZFZ(Barry Callebaut corp.,
Antwerpen, Belgium), 31225 2](Gunsan, Korea), 2}
1] (Gunsan, Korea)E AH8-3t3ict. 2128 H 2jof n]=
L SAstE F8 WE Y] & F walete] R R Alxet

of ARg-s} it

N

B =

19| M=

BN LTS FULTE PR 22

(£ 1) 2IZMESIJIFe}t En|JIRE HIlst Z2319| HligH|
75
Y
) Control WB YR WY
B 200 200 200 200
3zAH g5 0 2 0 2
o)} 0 0 2 2

Y Control : Chocolate made without white glutinous barley flour or yellow rice flour; WB : Chocolate with 1% white glutinous
barley flour added; YR : Chocolate with 1% white yellow rice flour added; WY : Chocolate with 1% white glutinous barley flour

and 1% white yellow rice flour added.
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al.(2019)] W<
&l g <iE 1> #

iiﬁ} A, 2E

zFaste] ofg] 2] ov] AEe F
x2S 118 AAe 5 A=z}
200 g€ 90°C o] 250 FHFa}e] =2l
27°C7HA] 258 W5FaL vhA| 32°CE | 3 "stelt
dugo] 5 2Z5lo] SAREIF 2 g &
7} 2 g ujgH] o Bho] Yo 1R F Ao 2
Fsloey. el 2F3e A% A7]9) X
1C BRI A 2417 B¢t 122 231 5 20T Y&
2 271 20-30% ot 235 23 AdEkoln)

i%m

-

(o)

ZZ8lo pH 2 3= =42 Jungetal.(2017)9] HH-S
Zastgleh. $4E 98 2FU AR 1 g& FHFE 109
3493 ¥, 308 5 waeled U TN FHl5H3
t}. pHE pH meter(HORIBA, Kyoto, Japan, model
F-51)& ARgste] 7383len, 9ee tAd F=
28l PAL-2)E o] 85} 27

g Fotol 43 I ke AN

S

(Atago Co., Tokyo, Japan, &
g7, S gholl BAulr

EFA(MFDS 2024) 2] 417}
&

2lo] 992 30 om Bl Aol 7 0.2 2
0}03{1:]-( SM-M336K, Samsung Co., Ltd., Seoul, Korea).
ZZ5l o) A =4S Q8] Al5+=2.5%2.5%0.4 cm 7]

=
=

2 83kt AMAHA(CM-2600d, Konica Minolta.
Inc., Osaka, Japan)Z A&3te] 228l 9] HE(L:
lightness), &4 =(a: redness), 3= (b: yellowness) &t
< =Aalgrt. BF Ao 2= wMyk(L=94.47, a=0.01,
b=2.12)& ARSIt 28 o] MAFL(AE)2 2. 19| u}
2} Axke e, AL, Aa, 18] 3 Ab FHe th 27 213
T L, a, 28|31 b 3te] X}o| 2 AlxksFA.

WA (AE) =/ALT datab (A1)
6. ==zt

Z2Z38lo] 2Z7H2 Jeon et al.(2022)3} Lee(2023)<] ¥
WS EUI2 Rheo-meter(Compac-100, Sun scientific
Co., Ltd., Tokyo, Japan)Z A1-&-3}e] 431 g}, Aot 7%
%=(cutting strength) 42 93 A|5= 2.5%1.5%1.0 cm
2 FH|8la, =4 2712 Probe No. 8(7.5%38.3 mm),
penetration distance 10.0 mm, table speed 120 mm/min,
peak force 10 kgoldth. A7 SH o= 2.5%2.5%
1.5 cm =7] 9] A 85 A3} 931, A = (hardness), ¥
2] X (springiness), -3 Ad(cohesiveness), 123l 314
=439k =4 272 Probe No. 8
(stainless cylinder, ®@ 2.5 mm), penetration distance 10.0
mm, table speed 120 mm/min, peak force 10 kgo] it}

(chewiness)<

c 33

T ol A Y SR o= S E =
Z3l 3552 A=23FtHGodocikova et al., 2020). &
Ak A £ 0.25 g3} 80% ethanol 20 mL 2} E§H3+ 3 24]
2k E )t mukshe &3 o] % 2,325 xg o & 2027t

29 L 2FEE 00°Ce] 250 TR g

[

LEE FoT 2FUS 27°C7HA JA T, 29°C7HA) A

[

% AFEBIES} FUTE Yu £

[

43 AT ol FE F 1°CoIA 2421F STAZL F, 20°Col A 20-30% S3141717]
(03 1] BFeEsIRe HoiRE Hotet £330 HE 3
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ARSI 33t AT AS AFste] FEEZ AL
et & k-2 Godocikova et al. (2020)¢] B of u}

2} Folin-Ciocalteu A& AHE-3Fe] S48t St 5=
100 pL | Folin-Ciocalteu A]2F 100 puL, 20% (w/v) NayCOs
1 mL, 28|31 75 8.8 mLE £33t ¢F4olA 30
B 2ot dlS A7l & 700 nmollA FH =S =A3FI0}.
gallic acid(25-250 mg/L; R>=0.9892)<& 522 AL&-
stglon, A= 223 100 g3 mg GAE(gallic acid
equivalents) 2 ZA|5}LE & R o= ke &
& 0.5 mL3} 10% (w/v) AICl3 ethanol solution 100 uL
1 mol/L sodium acetate 100 pL, 18|11 7543 mLE
ate] gharol|x] 3034 & RESAIZ] F, 415 nmellA] 58

Z43}93}. quercetin(0.01-0.50 mg/L; R>=0. 9939) x
TE AR AREsIgen, 49 223 100 g¢ mg QE
(quercetin equivalents) 2 FEA|5}FSITE

8 SHlst &M

= O

al.(2022)¢] WS Farste] Z431¢lct. DPPH 2tz
/\74 Ao _7_%% 5 mL
solution 0.5 mLE &§}5}¢] t}ioﬂ/ﬂ 157 59 uk-sAIx1
% 517 nmollA FFEE =450 80% ethanolS-
blank 2 3} 23 £ DPPH 2}t)z 47 8785 Al Ltst
k. trolox(0.02-0.16 mg/L; R>=0.9667)5 ZFEHZ
ARgE e, AE 223 100 g3 mmol TE(trolox
equivalents) 2 F A5}t ABTS 2ozt 24 Ao
%% 0.3 mLol 7 mM ABTS ethanol solution 2.2 mLZ
WAL F, 734 nmellA] &
7&‘6]— I‘/‘r 80% ethanol2 blankE 3} =33}
3 ABTS &tz &7 &4 AAsFadch. trolox(0.02-
0.16 mg/L; R>=0.9868)% Fx=d & Algalglon, 2
= 2F3 100 g mmol TE(trolox equlvalents)i
Alsheir

9 AH|X} 7|BE

2|2} 73 % R Sy st e 919 32
Flatoll AFEe|datel F548ke] $a3FIrh(1040117-
202410-HR-021-02). 2|2} 7|55 A= 200 o] d<]

' 567(: 291, of: 27%) S it o 2 Bl 22

o] 2} 7|3 A= 2024 11940 Fag3tgdet. 7}
F82 2 &gol TAE AT Wil g e,
o glo] Hrtel vl A= YT Hastetsltt. g e
2Z3L 7tEx A ZxEo] 72 ecm?] A7) & Fu]she] A
2] =2 7F A % 3 Aol F 244 Al E3E Al =2k
7 A2 A A ABE & Q] Al HrE g 9
ST AT F o A RS keSSt 94 7]
% A %(hedonic scale)E ©]-8-3}] 17342 ‘T e8] rh o
9%

x "01’ ﬂllO

k] FTp ) BB BAISHES Sk 97}
5232 ¢|&(appearance), 144/\H(alroma), H(taste), 227
(texture), 22|31 AFF] Q] 7]& = (overall acceptability)]
oIk, 7k % he] AT 2087 37k ARSI

10. SAIEM

207} 73 % H7HE A3 BE AL 33] o4} ul

E3lo] 2183} ct. 23 da= SPSS Statistics(ver. 27,
IBM Corp, Armonk, NY, USA)E o| &3} H} 55
A2 e Sle. A= 7he] fro9S AF3t7] S18) &
2REAE AAIEERAL, AlsE FHagkel digh folde
Duncan’s multiple range testE 2 A|g}o] E4351300) 7
Zr B4 7l dubAd3 w2 d(General Linear Model,
GLM)< ARg-ahe] ZF 7} ()2, AN, o, =23k, A
bRl 713 x)ol ek A& 7T Hit Z}o|E Bt
GLM¢] vFE-=A d 7| (Repeated Measures Design) S |
|3to], Jriakso] BE AR el Yt S vk
o 2 grlal dlol8e & A 2l3FJtt. & 3 (main effects)
ARE Gl 4 A 57 s A 549, WA, o, 223,
ARl 715 &) el v A= FEFe] o3-S HESHIH

%2319 pH, B%=(Brix), B & 3 34 A=
< 2> AAJEHSITE. 228l o] pHE YR A3 T0] 6.60
O 2 thZar(6.53) 0l H]3l -2 X o2 =2 kS Ve
th(p<0.05). G %("Brix) 274 A3}, 23 A3 2

52.00914 52.33 ¥l 9]o)| <=3 -2 & el xFo]7}
B2 ek =4 Aiboas YR A3wo] 1.77%=

=
BX

w©
50
oy

TRV 2
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SENESDIRS E0DIRE Holet =25 WY 5

(1.72%)0l v]3l =2 #-s B vk vk, WB A3 th(Afoakwa et al., 2007). b, WY A@rolA vepd
WY AT2 217F 1.64%9} 1.65% = tlwol Hlsf vhe B2 o ohahe 23380 34 B SHelr Sl
FE IS B o= A g & ol wet e JI¢S E Ao 7| En) thih, 2 dAqtol ARg-E 3 EA
Wk xpolet AzheEnt, 2 E 2] o] 43 FHEe 0F 9%, ml=re] Ko} Sl sASHE AX ME Y] F A E e
T e FE wet 11~12%20 Ao A ok Holx Al 5] 3 3= dlolel7F 3= A ettt
(Leeetal.,2017; Jeong etal., 2022). &, A H o2 8 =317} Yot o] 23 A ES B3] ¢J8), &5 o+
shefo] vhe AR SV 2 S M7 WB AETFH WY oM 343 B S AR F59] F8 IS A5
Aol thxzwd WY A3del vlal] @ 5 oS Agata FFH L vlolHE AAIE Fart

Hol Aozt ) 3, SR Sk e 2 FElo) HEA

I F4o Fagk alo = Z-gatn, At e v A 2 ol

—

M

Eo S FX8ke] Fgolot Aol A st

ZFA A= Y 5 Aok(Kimetal., 1997). w=3H 2Z 8l g E 2F89 o)F2 [ | 2]0 AAEFE e, 2F
o] R gL 2A7h ool x JFS wHE FTedt o B AR 4 A= <k >3 2 A% 4 43
28 SR xZel Ao Ae Ao AHE 7 E WY A3 W 3k 33752, Ul 2w(33.44) 7 v g
E(Sugar bloom) /& F1sle] &S ASAIE 430 = vl F-o5HA =3k eh(p<0.001). o] = WY ZZ3lo] th=

[3=13

(E 2) SZAEIIITe} EO|JIRE HIIEH ZEAQ pH, 2k, ¥ & &
AT pH 2= (° Brix) TE TF (%)
Control 6.53+0.05° 52.33+0.58" 1.72+0.03%
WB 6.65+0.01° 52.000.00* 1.64+0.05°
YR 6.60+0.02° 52.33+0.58° 1.77+0.09°
WY 6.56+0.03% 52.33+0.58° 1.65+0.03°

Values represent mean+standard deviation. Values followed by the same letter in superscript within the same column were not
significantly different (p<0.05), according to Duncan’s multiple range test.
! Refer to table 1.

Control? WB YR WY

[O% 2] SlFAEEIDIEL En[JIRE HIlst 2239l 2lztnl ThH AR
D Refer to table 1
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ol vlal o] He Al wl Al Q)-S5 VEbdIth v A3 Aet

(WB2} YR)Z} Bl 3l& v v]523t g B gjon), A Z2Z3lo] A o= AlZHA F43 AR S x| &
WA o 2 Ago) 2T Ee WEE HolE Aol 83k S w|F 4 Qlrk. oW ATl WY AL
ANTE WY A3Te] A= 6452, th2a(6.37)% Ztol H]3) frolA o2 er) ol vhe M-S wal 915
H WS wf F-olah] =2 i UERATHp<0.001). WY ERI3}3ITE 22 510] Bh2 Ak A An)apol|A| 2ladat
AAT A, ANEE FolE F7tRel Hes 7 3L Ag2des I 5 AN 2s A 2FElS
A71E AR et Agete] 53 M2 EAS UERd  AE8hes 2HAER o] W e s w o 2fo7} 3l
Ao g M Hct Furtres AAsE /M= 2 & 5 tH(Pathareetal., 2013). 2F 3l o] Ao} AT =
A= Agsiglovt, dadnes X o2 e Al Hryhsd wl gebd 4 Jlth(Afoakwa et al., 2007). WY 4
= wol Az o] AAHRI HeE S7MYIE g9Ee st Ao tiEwol Blal U FaL vk S B AR WB A9
o} o]t F A5 FE g2 HAwe} ATt BE o HEiME duides 9 Hil Y e g Bt
froH o2 FrbetHAM E eyt Sol A2 ol 08| ¥ WY A2 WL, Ao} S w5 A -5 2k A4
A FAEE AARE 2 A2 Bdvk o= v7]eb A 2 dizwdte] apEstE 5402 S1E gt}

Zo YEFS VA= 95 5 e v L AR a2

ARE g Ak £, WB 2926177 Mads W, 3 xmzt

WY 2Z8le wghdlo] d ZFxH M2 Wrpal & 5 9]

th. MXHAE) 24 A3, WY A3 iz 7he] Ank ZZ30 2A7 A A= <® 4>91 2T WY A9
Z o] A zto|7} frojm]ElA UEREoH, AE Fho] 02882 T8 Hek FEr) 54222 g/em?E, thE AT hE2T
ZAEQJr}. ol WY AdTo] ol vlal] dutzle o vj3)] fodoz 7P =2 3he e Ath(p<0.01).
2HAL, Fa, oftte] bl gl W MEE Yed S Al ol WY 2Eslo] v Aol vial o] Audk d7s

(£ 3) SZUESDIRS #o|JIFE okt &3 M

T3 8= (D) A% (a) FAE (b) A2} (4E)
Control 33.44+0.04° 6.37+0.02¢ 5.76+0.04° 0.05+0.03°
WB 33.71+0.01° 6.71+0.04* 6.17+0.06" 0.39+0.03"
YR 33.7440.05 6.64+0.0° 5.96+0.08° 0.32+0.03°
WY 33.7540.02° 6.45+0.04° 5.87+0.06™ 0.28+0.02°

Values represent meantstandard deviation. Values followed by the same letter in superscript within the same column were not
significantly different (p<0.05), according to Duncan’s multiple range test.

! Refer to table 1.

? L: lightness(100=white, O=black), a: redness(+100=red, -80=green), b: yellowness(+70=yellow, -70=blue)

(E 4y SRYRIITS HoPIRE Hoks 2230 TXY

Control" WB YR WY
Ak A= (gem?) 435.56+15.39° 488.89+7.70° 478.00+4.06° 542.22+34.21°
AE () 5,453.33+109.70° 6,373.33+100.66" 5,836.67+126.62° 7,236.67+56.86°
ket 52.84+1.02° 49.12+0.38° 49.35+0.03° 43.05+1.60°
24 51.59+1.14° 48.04+1.56 48.36+1.29 43.52+1.35°
A4 (») 1,721.95+179.56° 2,353.66+86.49™ 2,154.72+116.14° 2,613.90+22.30

Values represent mean+standard deviation. Values followed by the same letter in superscript within the same row were not
significantly different (p<0.05), according to Duncan’s multiple range test.
D Refer to table 1.
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SIZERSDIFe &

A3 9 AR H

AR VM2 H7kek WB
YR A@7RG fofvlatr] E2 & HArk(p<0.001).
Hhd, g et 3 elM =
Frefulsh v ghe Halrh T

Fhe 717} 52,849} 51.59%

Z

=

Hol M= WY 23

Ad2w EHM_

wY

O
\_
A=

=

Aol tizuch
of kel ot 544

ol the A ] atste]
362 UERITHp<0.01).

ZA)7e] B $EH L 7l 2o]

AR WY o] e &

S} FA AN Kol =2

s & BAAE 27

=
WY dgwof =2 A

SHA| A H A = A A 5

dl, ol2igh 54 e ul ula

hul

(Afoakwa etal., 2007). WY A&+

ia_/] )\]71—oﬂ

(Bertelsen & Kristensen, 2009)

I LR Ho| =& ;‘2q7LJ2-L+E}

S amgﬁiﬁdﬂe 3 247}‘
13 7o v
7h zoh T 9l 2A S HERf AT

o] gv)7HERt 471k YR A

(£ 5) SFUESTIFRS &o|ot&

[‘:E

)
P
iy
)
o
é
=
it

[e)
= “
3 YR 4B205 fsls) e A @ e

v
o
BN
o)
N
N
o

L L
=2
)
old
o,

ol X o
2 |or

_D' H of HU }'N'

on o ot O L o 4l

bt R

oX.
i

g #is =339

e g rlo

Do o op M Ay o T U

o

=
91 mg GAE/100g 0. =2, t) 27 (21 28 mg GAE/lOOg)
ﬂlsﬂ el =2 3h& Ethp<0.01). & Set =
= oM e WY 2E72 26.02 mg QE/100g2 &
o) Z(15.84 mg QE/100g) 2.t} 251 2 7S 2o
(p<0.01), WY =Zo] 973t ksl 545 Ad A2
2 A=A WB A 94 vl z7hn =2 289
B3} Zebr o= ks Hyloy, WY A3o] Hat
20 2 Tl 12 ks HolFo] gksl e iy S
A 7P =& ol it

el Eecel =t 4

=

=
ZetE o)t ke 2 FElo ksl 5 EE Fo, 24
AR RIS AIE E4-& FolaL =3h A 9w As)
o] 7118 &= 9ltk(Lee et al., 2003). =434 & H S

vs. 1.49 mg/g) ¥ Z2}H o] = §H2(0.43 mg/g vs. 0.56
mg/g)o] B =& o2 HuEYrhe3 £, 2016). &
gk, Sl AAS o] AR A AdeolH, duk #e] 3

9, EAE} F2RFE ol U Behrio] =
o] Z7}eke o] Atk 21, 2004). B Aol
£ 2290 ABERE} IR FA0] e

A TEo R SolRt AR ls) Fatst 75 o] FE
= A3%E B

Egjmlz { SEEL0|E B

T8 % Zg9% = mg GAEY/100g) % Zgtricol= 3 (mg QE’/100g)
Control 21.28+0.90° 15.84+0.90°¢

WB 25.7940.67° 20.35+0.67°

YR 23.96+1.59* 18.52+1.59*

WY 29.91+3.71° 26.20+2.88°

Values represent mean+tstandard deviation. Values followed by the same letter in superscript within the same column were not
significantly different (p<0.05), according to Duncan’s multiple range test.

D Refer to table 1.
? Gallic acid equivalent.
% Quercetin equivalent.
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(¢
QE
el
LOL
o
z

gy 6. 2H|XF 7|2 ZHA

ZZ3lo] st 84 45 9J3] DPPH 4! ABTS 2} 2R 7|5 S8S FE 223 o WA, uh =
Uz A Ge SHsen, 1 A= <g 6> 2k 27k dukEel 7|EeE HrRRE AdeE <3 7> 2k
DPPH #t)Z &7 @AoA] WY AL 4857 mg WY Eo|A] ok A3 o2 v
TE/100g0 2 t}2 HATEF v u P& vl FrolaiAl =2 8 a8 3 th WY A3 WA Vs es
e 1tk 53], ABTS &zt &7 A= WY 2 7.092, th27(6.63) 2 WB 23 7(6.30)0] H|&f 723}
#o] 97.49 mg TE/100g 2, thZ7(91.82 mg TE/ 7 =& 32 JERAATHp<0.05). Bt 7S =M T WY
100g)°ll B3l F-2f 3| & B4 B Ark(p<0.01). AFFL 6,630 % t 270 v]8] 5o H o 7 =) )

ol Fatsl -2 AE &35 F0)aL, =3k W vk AHARI 7SR WY AFE2 6.59%, thxr
A, AR g e U Ees E (5.77)°ll Bl o3l T2 HE ot ol WY £

° 2l

o}
4 FHo] AAAR WL SHAMNE T AR F7HE B
o
X

A% ol
32

%l
(Steinberg, 2003). WY A& ollA] Bl =2 ksl &
2 )} Sl g7} detsto] AlUA| 295 33 o, ZHAEC] WY HET& 2T Blatste] O 4l

7Fe S veRdch Zhzte] HrtEo] ZelvE ¢ et TS ofnlg)

rol=o} e ghkel RS TUIAA, dEo R MU o] oIttoll w2, 2F3le) L vt g7 T3 7]
< wuc} o] Ak ksl 84S B Itk Heim 3% 2% Q9102 #8311, gFo] FHILE Lu| Ao
WY 23] =& DPPH 2 ABTS 2 Al 3442 A4S £ & Urh(Ares & Jaeger, 2013).
ikl 7)o AstE 2F 029 A} vto] Hojd A|F-L LA RS FolE Ul T8
7V ANE, A v AE oA ApEEtE g 98-S S (A, AR, 2020), o= WY 2ZE0]

7HE AT AAH 2 2u e SHFAE AFoR Wk

o

(E 6) HFWEIIITY Ho|7IRS Mt 2| YAk BY

&2 DPPH #tizt &7 &2d(mg TE?/100g) ABTS 2tz 27 @X(mg TE/100g)
Control 45.25+0.45° 91.62+0.85°

WB 46.30+0.45° 94.3441.19°

YR 45.82+0.24% 92.77+1.62%

WY 46.57+0.73" 97.49+1.30*

Values represent mean+standard deviation. Values followed by the same letter in superscript within the same column were not
significantly different (p<0.05), according to Duncan’s multiple range test.

! Refer to table 1.

? Trolox equivalent.

(B 7) SZRESIIRe 2o|JIRE oIS X239 AH|XL 7|12 (n=56)
Control WB YR wY
o VE% 6.70 £ 1.41° 639 + 1.68° 627 + 1.71° 6.61 + 1.63*
WA 7EE 6.63 + 1.54° 6.30 + 1.56" 6.71 £ 1.44™ 7.09 + 1.31°
g kA 5.66 + 1.79° 5.98 + 2.05® 6.43 + 1.92° 6.63 + 1.67°
ZA 73 6.05 + 1.92° 5.54 + 2.20° 527 + 2.13° 5.79+ 1.95°
A9l 7ae 577 + 1.58° 5.89 + 1.86™ 6.23 + 1.64" 6.59 + 1.64°

Values represent mean+tstandard deviation. Values followed by the same letter in superscript within the same column were not
significantly different (p<0.05), according to General linear model multiple range test.
D Refer to table 1.
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