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Abstract

Introduction and Objectives: “San-Bai-Tang”is a traditional Chinese medicine (TCM) polyherbal formulation
historically administered orally to harmonize Qi and Blood, tonify the spleen, and improve skin complexion from within.
It consists of four medicinal herbs in equal ratios: Baizhu (Atractylodes macrocephala Koidz.), Baishao (Paeonia lactiflora
Pall.), Fuling (Poria cocos (Schw.) Wolf), and Gancao (Glycyrrhiza uralensis Fisch.). This study aimed to evaluate the
phytochemical composition and antioxidant capacities of extracts of San-Bai-Tang and its individual herbal components,
using solvents with different polarities to assess their potential use as active ingredients in herbal cosmeceuticals.
Evaluations included total phenolic content (TPC), total flavonoid content (TFC), and antioxidant capacities via DPPH

radical scavenging assay and ferric-reducing antioxidant power (FRAP) assay.
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Methods: Individual herbs and the San-Bai-Tang formula were extracted using two extraction systems, i.e., water
decoction and agitated maceration in 95% ethanol. The resulting extracts were analyzed for total phenolic content (TPC)
and total flavonoid content (TFC). Antioxidant activity was evaluated using 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging and ferric reducing antioxidant power (FRAP) assays.

Results: The 95% ethanol extract of the San—Bai-Tang formula contained higher TPC and TFC content (52.60 £
3.48 mg GAE/gand 47.16 = 1.77 mg QE/g, respectively) compared to its water extract (28.11 + 1.31 mg GAE/g and 20.41
+1.06 mg QE/g, respectively). In contrast, water extracts of both San-Bai-Tang formula and individual herbs exhibited
significantly higher antioxidant capacities in both DPPH and FRAP assays than their corresponding 95% ethanol extracts.
For the formula, the water extract showed DPPH and FRAP values of 297.18 + 1.03 and 154.33 + 4.68 mg TE/g extract,
whereas the ethanol extract showed 217.40 +2.47 and 127.05 + 1.45 mg TE/g extract, respectively. Notably, water extract
of Fuling possessed low TPC (8.12 + 0.65 mg GAE/g) and TFC (2.44 + 0.40 mg QE/g), yet demonstrated high DPPH
(305.33 +0.85 mg TE/g) and FRAP (215.35 + 4.84 mg TE/g) activities, while water extract of Baizhu demonstrated the
highest overall antioxidant capacities. These findings highlight the significant contribution of non—phenolic/non—flavonoid
water—soluble bioactive compounds, such as f—glucan polysaccharides, to the antioxidant potential of the decoction.

Discussion: Although the 95% ethanol extracts of the San—Bai-Tang formula and its individual herbal
components contained approximately two—fold higher total phenolic content (TPC) and total flavonoid content (TFC)
than their corresponding water extract, antioxidant evaluations via both DPPH and FRAP assays revealed that the water
extracts exhibited significantly superior activities. This reflects that antioxidant capacity does not rely solely on phenolic
or flavonoid compounds but is strongly driven by other water—soluble non—phenolic bioactives—such as polysaccharides
in Fuling and Baizhu, monoterpene glycosides in Baishao, and triterpene saponins in Gancao—which readily dissolve in
water and efficiently donate electrons or hydrogen atoms to neutralize free radicals. The polyherbal combination within the
formula thus fosters synergistic effects among these diverse antioxidant constituents. Consequently, these findings support
the potential of San-Bai-Tang remedy as an antioxidant active ingredient for the formulation of herbal cosmeceuticals,
suggesting that water—containing solvent systems are more appropriate for extraction than high—concentration ethanol alone.

Conclusion: The San-Bai-Tang formula demonstrates strong potential as a natural source of antioxidants.
Although 95% ethanol yields higher total phenolic and flavonoid content, hot water extraction exhibits significantly
superior antioxidant capacities, driven primarily by water—soluble non—phenolic bioactives. These findings provide a
scientific rationale for selecting water—containing solvent systems when formulating San—Bai-Tang into active ingredients

for herbal cosmeceuticals.

Keywords: antioxidant, herbal cosmeceuticals, phenolic compounds, polyherbal
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Fanal 6 widadnensaranelndeslanson e
1 M U531@5 0.5 8adaas wazdSudSanasitn
3 fadansenesntneaniosan nanlidiu
wdhliadmaganaunasd 510 wiluaes
el Lﬂ%a\‘] UV-Vis spectrophotometer (Biochrom,
England) themaganauussiildanadanav
FudUeNN TR e A M TR TS
(linear regression equation) SL%?;‘}J WUUy=ax+b
(fla y fa einmgandulasiinnaeniadu 510
nm, x Ao anNdadusasaeiv (lulasnsy
GoNaaanT), a o ANNTUTEINTIN LA b Aa
AGALN y)

SMSUMIIeNieiaehs thansazaeans
&M@ (10 mg/mL) Y331613 0.25 mL snvihdgnaen
A LADTAYANMEA NG LsizshaEns
neFaLThEN 3 A5 udNheMIgANAWLES (7) 7
:Sewvl,éﬁ)lﬂme@hsluasmﬁmemm@wﬂ'aﬁwmm
NN AT U057 (x) PR
M NUSINUENTNA U EATIN WaR
A I he e AnSuaNyaT0 T AusaNTNENT
§N¢ (mg QE/g extract)

2.5 N15A1WI0 Molar ratio 289 TFC : TPC

euBuifuuinBnansmla v das
dusnsngaituasnefioniedidedudaiuiay
sz lsveaslSrnamnsngaiuainan vhlae
waLuee89 TFC way TPC Wfumiiendeni
W1 molar equivalent %38 umol/g extract e
m’i%ﬁﬂ'%ﬂg&l‘nad TFC ¢38 molecular weight
289 quercetin (302.24 g/mol) LLas%’l’iﬂl’lLagﬂ
289 TPC ¢ molecular weight 2983 gallic acid
(170.12 g/mol) A shsndwai molar

ratio loe/ldgmactsit
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mg QE/g extract

TFC Molar
302.24 g/mol

mg GAE/g extract
TPC Molar

170.12 g/mol

x 1,000 = umol QE/g extract

x 1,000 = umol GAE/g extract

TFC (umol QE/g extract)

Molar ratio of TFC/TPC (%) =

x 100

TPC (umol GAE/g extract)

2.6 N1TNadaUNITNIdnauYADHTL
2,2-diphenyl-1-picrylhydrazyl (DPPH)

mﬁwwaa‘uQwéﬁﬁ@awgaﬁaimm%%
299 Sanjukta warame™ laeld Trolox win
MINNTTIU L'%Nmﬁm‘sa%wamwdmmﬁmsﬂad
Trolox (Trolox calibration curve) PEMTHEITEIN
19989514 Trolox Fansdadusg o
1éwn 10, 20, 40, 60, 80 way 100 ulasn3uea
HaaanT ﬁmﬁazmmmmﬁmu@iagmmLG}’IN}’I%
130195 0.1 mL WENAUATRCAILUYNDFTY
DPPH Tivnuas aadaudi 0.3 mM 1531613
0.1 mL waaliidme udnihlaluisie w
qumnAtaaduna 30 wifl antusaeins
@J@ﬂﬁuuﬁdﬁmmmmﬁu 517 nm @nELA3a9
UV-Vis spectrophotometer (Biochrom, England)
Aurndosasmamdnayyadass (% DPPH
radical scavenging) 289uearANNINTY LAD
i ldaenmnidsufuansdndusas Trolox
Lﬁ@ﬁ?uﬁMﬁ?ﬂNﬂ?iLﬁumid (linear regression
equation) lugUluL y = ax + b (o y fa Youay
MaMAnaUYadass DPPH %30 1aNe192a9
MIGANAULES, x A9 ANNDNTUDDI Trolox

(aulasnSueafiadans), a Ao anuduaInT v

way b An AFAWNK y)

fwmSumsienzicieths sthasasmeas
&ne (10 mg/mL) U331$15 0.1 mL snvihnaen
HUsn3azant DPPH madunnuuasaninfienii
196 Faenmaganaunasfl 517 nm vhnaiile
VLULmuﬁﬂuﬂwmiﬂmwmmgmt,ﬁ'aﬁwmmm
FhaMMdNEAEIYN Trolox (x) MNTasThsn
@iwmmwmw%ﬁﬁ@amﬂaﬁms WEANINA bAvITE
RafinTuauyare9 Trolox FaNTNATENA (mg
TE/g extract) LsiasdaEmagaLYe 3 At
mia@awaami@@ﬂﬁuumﬁ 517 wilaesiiu
dadwlaunsetiulSanuwaseyyadsss DPPH
ﬁgﬂﬁﬁ@

2.7 NISNANILAINIAITAIWNIST A
wassnlesan (FRAP)

AINAFALAINEINITO bUAITH IN 1%
It R RRPAERT T CATTERIESICE R

2 Toen193ie91eh as

Benzie 8¢ Strain
M0 UM g rasanIBsFon ferric-tripyri-
dyltriazine 11%Lﬁu ferrous tripyridyltriazine ﬁfl
2w Tne/l¥ Trolox Hussanasgu
L'%mmmia%’mmwwmmgmsﬂm Trolox

(Trolox calibration curve) FEMSIFtINaNTazATR
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3613314 Trolox Aomaddiuens ) 1éun 10, 20,
40, 60, 80 waz 100 lalasnSusaladdes nmi
WENENTASMUINATULSRE AN NTULSN S
0.1 mL L5106 FRAP (Usgnaueie 300 mM
acetate buffer pH 3.6, 10 mM TPTZ b 40
mM HCI 4@y 20 mM FeCl, « 6H,0 luaeanain
10-1:1) 153195 3.0 ml. waslsidnn v lusad
aumnni 37 senwalds [Wia 30 7l Laaas
ﬁﬁ@hﬂwa@@ﬁﬁmmﬁmm&m@%‘u 593 nm 61
L@‘%ad UV-Vis spectrophotometer (Biochrom,
England) vhemaganauussd iganaanam
P aad ad Y09 Trolox DA WITAY
ANMILEUNTI (linear regression equation) sl%
UL ¥ = ax + b (o y Ao dngenauues
fRNNENINAL 593 nm, x @8 AN RTUYD9
Trolox (lulasn3usinfiadans), a fio anuduaas
NI 1as b Ao 9eFiaINn y)

frSunmsieeridnage ihansazane
19810 (10 mg/mL) 351619 0.1 mL sWaNmL
MIaras FRAP 1381615 3.0 mL UNtaz Inenns
@@ﬂﬁmmﬁmmmmﬁu 593 nm WeIaLFaENs
VARG 3 50 PNHTURDULAL ARG T
196 shemagenduuss () ATaldluunw
@h&Luamﬁﬂiw\lmmimtﬁaﬁwmmwmmm
ey Trolox (x) ANt haNEWIDL
WA R0 IMsIedmasanloaat wams
WA I e RaANSNENYAYDI Trolox FonSNans
§N¢ (mg TE/g extract)

2.8 MeuLEuaZayALazNITUsENIANG

Winsandnathesm lwsudazaialuma

Anwil S umedaRamnunasdsBadenie
9 g 2 2 02.// =3 1 (=1 1
NMIAANIDILIDIEIU TayaTI IMNEAILEAIAITU
Wiy + dudeuusnaIgIu (Mean + SD) A1
MINARDITIMINATA 3 @59 (n = 3) FIAATIEN
LA TLNEANNLANEITIUSHN Toeraniae

neeqUNayataRnIaUReTaIT UG DN

NaNSANEN

3.1 dsanuasiluadingan (TPC) uagas
walauaadsan (TFC)

AN Table 1 waasAFuNmMIaTashIULn
muvl.ﬂﬁqLLazaag‘uvlmﬁLﬂuaqﬁﬂizﬂaué”;mawmaa
95% LASsnasnsiuednuazansmalmouags
ﬁdwmiaﬁ@é%mﬁwaa’w%@mﬂunﬂﬁaama

AnSuansaiaauemues 95% MI§A
U%mmTchaﬁqw(Ggls12.78mgGAE/gemact)
s09a9NAadFuena il (52.60 + 3.48
mg GAE/g extract) Lagnia) (31.91 + 4.50
mg GAE/g extract) lwiuaafentiu U3
TFC Tussafiaemuan 95% wuai klgaengs
‘17{1’63@ (54.69 = 0.20 mg OE/g extract) 30983
fadSuena il (47.16 + 1.77 mg QE/g
extract) 2mfinAsTUSIU TPC way TFC
Gﬁwﬁthﬁg@amﬁaﬁmsaw dafundouas
sasdodruluarivasanainaluasausams
AupANIIN (%TFC/TPC molar ratio) Wu?1
IFTANILLDYIUDS 95% LNaUYNG (BNLIn
Qmﬁa%uﬁuﬁqmmméam) JUSTmwanIngu
walmesdszanuasmilsnasssfuadn

N (48.7 - 52.8%)
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Table 1 Total phenolic contents (TPC), total flavonoid contents (TFC), and %TFC/TPC molar ratios of water extract

and 95% ethanolic extract of San—Bai—Tang remedy and its herbal components

Baizhu Baishao Fuling Gancao San—-Bai—Tang
TPC TFC TPC TFC TPC TFC TPC TFC TPC TFC
Water 31.05 27.01 5.33 4.18 8.12 2.44 22.05 1557 28.11 20.41
extract*® +0.30 +0.82 +0.87 +0.38 +0.65 040 +090 +043 +1.31 +1.06
Content in
Y t 182.52 89.37 31.33 13.83 47.73 8.07 129.61 51.52 165.24 67.53
umol/g ex
%TFC/TPC
| i 47.9% 44.1% 16.9% 39.8% 40.9%
molar ratio
Ethanol 63.16 54.69 18.34 15.65 10.87 2.95 31.91 29.94 52.60 47.16
extract* +2.78 020 201 +£1.36 +1.86 +0.14 +450 +0.61 =348 +1.77
Content in
y v 371.27 180.95 107.81 51.78 63.90 9.76 187.57 99.06 309.19 156.03
umol/g ex
%TFC/TPC
48.7% 48.0% 15.3% 52.8% 50.5%
molar ratio

* TPC and TFC were expressed as mg GAE/ g extract and mg QE/g extract, respectively. Data are shown as mean + SD of 3 replicates

# TPC and TFC were expressed as umol GAE/g extract and umol QE/g extract, respectively

3.2 qwéé’maan«%m%’u (DPPH waz FRAP
assays)

mamwmamm%ﬁmmﬂ%m%ﬂu Table
2 uEmsu AT NS N0s TPC uay
TFC nanfe ssafadioringnsdnsuaeu
iﬂﬁdLLﬂBﬂSﬂ%\lWiLéH’Jnﬂ(ﬁ’l A A
0oNTATuiI3s DPPH uay FRAP FINNENIFN®
AEEYNUDR 95%

satadeivasdiisuenawlvissien
DPPH winfU 297.18 +1.03 mg TE/g extract Lag
M FRAP whnU 154.33 + 4.68 mg TE/g extract

ZIGINNANIFTAA L0V IUBA 95% (DPPH =

217.40 + 2.47 mg TE/g: FRAP = 127.05 + 1.45
mg TE/g)
faatadastigadllfudasgnidiu
aan%m%uqaﬁqw‘luﬁzdaaﬁ%wwaau (DPPH =
516.24 + 0.81 mg TE/g; FRAP = 355.04 + 3.00
mg TE/g) Wavdadunadeyfa afndeh
v09pwae Zeusfazdl TPC wag TFC ¢hann (8.12
LAY 2.44 mg/g MNSIGL) Wenaule1 DPPH
uaze FRAP g4fl9 305.33 + 0.85 mg TE/g Way
215.35 + 4.84 mg TE/g M~Na1AU %@qaﬂdwm
DPPH 8¢ FRAP 2898138106138 ua8 95%

2NN 2 W
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Table 2 DPPH radical scavenging and FRAP reducing activities as mg TE/g extract of water extract and 95% etha-

nolic extract of San—Bai—Tang remedy and its herbal components

Baizhu Baishao Fuling Gancao San-Bai—Tang

DPPH FRAP DPPH FRAP DPPH FRAP DPPH FRAP DPPH FRAP
Water 516.24 355.04 150.25 108.28 305.33 215.35 203.13 155.71 297.18 154.33
extract +081 +£3.00 +199 +180 +0.85 +484 +£150 +£531 +1.03 1468
Ethanol 326.70 220.12 80.62 91.23 115.37 86.05 183.87 114.95 217.40 127.05
extract +1.51 +£523 +289 009 +1.27 236 £137 +£440 +247 1145

Data are shown as mean + SD of 3 replicates

=Y
anilsana

NSUTLLABENENIWYRIFITEN OGNS N
muvl,ﬂﬁaLLazasguVLWiaqﬁﬂ'ﬁzﬂauLﬁamsﬁ@m
[~ ! .:.4' = .:'Z = a 9 6
WU ﬁsmawmmmammw%wammm
naasasulns (herbal cosmeceuticals) S
FRINNTINANNTNNUDILI9UIERNBMNTDS
fvhazay YFsnmansngniiadl WALNA NS

1-3]

FupanFeduiinanrans™ annamsane
mawrmwmﬁ%slﬁt,ﬁmw FINaEaILEMIUDS
95% flsrArsmwlumsatinansUsznaufuedn
393 (TPC) wazasiwaliuesd s (TFC) 6N
A MsaEtadsTtTEanm 2 W 91 luenFuen
ERNGI DR LLazaHu1W3L§aanﬁ%ﬁ® lauansaia
OYBEA 95% 289615U JUSuew TPC Wiy
52.60 + 3.48 mg GAE/g extract g TFC wihnu
4716 +1.77mg QE/g extract I safade
vhBanas TPC Whity 28.11 + 1.31mg GAE/g
extract kag TFC Wy 20.41 + 1.06 mg QE/g
extract E'E}ammLmﬁ@mﬁfa%mavlé’mﬁﬂmauﬁﬁ
IMuMWaseRTadvharas laeeymues
95% ﬁmmmﬂu%’mmﬂam (medium polarity)

R R 1 o 6 A (= a
QQ%NN’]%NMJL‘Hﬂa‘WﬂﬁLLﬂ‘éJa&jaWHﬁ'ﬁﬂ@&lwuaaﬂ

17
v R

wazlalhnesdiiflasssieioidads luindles
b2 Tymsineit WUNEINGNAUDEN
Ussanoinasmilefisinaensndieiamuas 95%
Wusnananmaluasd

WHAENTENALENIUES 95% ALAMINGH
TPC uay TFC sluﬂ%mmqqﬂdwaﬁaﬁ@é”;mjh
Lm'mﬁ‘m@ﬁauqm%é’fmam%m%ﬂ%ﬁ% DPPH
(Ma3nayaadasy)” ey FRAP (Madanin
SidnesewALoTiaT Fe® in F2)™ ndumu
Uiﬂﬁ{]mimiélyauﬂi (inverted correlation) 9819
6"5@Lzauiﬂaaﬁaﬁ@ﬁwﬁmaw‘h%umLLazﬁsguvLWi
Lamnﬂfﬁﬁ@LLﬁmqw%é’ﬁuaaﬂ?ﬁm%uqaﬂ’iwaﬁ
sriEIaa 95% athaiiiedéy laeludmaag
¢n¥uen snaareRinglen DPPH whifu 297 18+ 1.03 mg
TE/g extract ag FRAP Wihfy 154.33 + 4.68
mg TE/g extract g4nINFITENADMUDN 95%
(DPPH = 217.40 = 2.47 mg TE/g; FRAP =
127.05 + 1.45 mg TE/g) Naﬁwﬁﬁﬁzﬁaudmw%
druoonedulalladuagfudGanmsnsiuedn
Wamanalhusadiiesatnafen usanafiaan
miaaﬂqm%mﬁumwﬁluﬁmmaﬁwﬁiﬂﬁﬂuaﬁﬂ

Fearananan lGe umaatadunaein i 2
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fenndasiumsfnmaeiniemaniuasans
Frusandieiuzasehsummliie WeRamon
asguvl,wm?wlm WUIIEIETO A7 m’iwaﬂﬂ@:
(Atractylodes macrocephala) LL’d@dQ“ﬂ%é’ﬁ%
aaﬂ%m%ﬁuqqﬁq@ (DPPH = 516.24 + 0.81 mg
TE/g; FRAP = 355.04 + 3.00 mg TE/g) W3¢
Flosmnr¥ausnansnsiinsnweduanen lsdadia
avanuh (AMPs) aonsn luFanoigs® %ﬂmimju
’iﬁQmamﬁmumiﬁﬁwamgaga@asmasﬁ ferric
reducing power q\ilzzl hﬁmmnﬁmﬁu N e
FremmaarwAs (Poria cocos) ufiasil TPC uag
TFC 6inann usilieh DPPH Lay FRAP FInNaT
affayuaaiiu 2 wh daunitahaudissanans
&ényPameduane lseings B-glucan (pachyman)
fafian aawqu%éﬁma%gaaaiwasﬁ NAFDA
MaNT0 M3 aFNTREne FRAP assay™ s
AIETARN &Jﬁwaﬂﬂ V81 (Paeonia lactiflora)
WaenNwa (Glycyrrhiza uralensis) A3189m
fansngusalumeasiulnalaless (paconiflorin,
albiflorin)® usmlwdin (glycyrrhizin) wazalivuee-
1nalelss tiquiritin)™ dailasaaarignedanu
sidnemawmden lfouyadassilmduluanad
et

Flatsuifiuen BAWIEINTLTEYNG b b
AAMNNITNNTH DN ﬁggiuvl,wsﬁzq 490 3L

lovislesumsussyogludhuenuamdneadia”

wazldsumssusaslundaensudnty snvesl
Muaunsdsrend 1 lunaasueinrda1s®
Toefuwangielifianszaslawazanmasniay
Lﬁaammw%mmﬁﬁ liquiritin, isoliquiritigenin

wae glycyrrhizin™ ™ lliagraU3udRL 7

AhENaLazUnosnannaNNAI A NTLAT
N3 paeoniflorin kag albiflorin® pnAITILAA
MITEMELABILALFNUMIANEUHNUENS pachyman
waznIn nsmaiin ez lilgunilasaad
ﬁamﬂamjaﬁmzﬁw AMPs Way atractyleno-
lides®* m3TanasmlnaadiausIuaaLFa’
o A -
219%8 WIAAMIIERNOMS (synergistic effect)
PpIEnNITURaNTI T U THe ! Vi liaaarie
W99 5ULNFIAIS NN UTEANT A lbn 13
auad sz lusEdugs
| @ Py He Ay o o A

penslsfeny msdnmisfidasiadiasan
Ussiliuanigiasameaniegadidasrio
(INTOULALLEEIUDE 96%) DNVITNTUIsAWn D
STALANIZNIITNAFIUNIILAN lnaaanaaad
(in vitro chemical assays) LLﬂﬂ%’?@]Q@UﬂH%VLWi
AMNLARITA ALY FIT LN NS ENT 1L
IiWisgnandusinsdasssmlinsmeldngmany

% waa A v [4-5] Ao ‘1
wazwse ity aninenaad™® matduluamae
- e . X

miﬂﬂwﬂﬁﬂsﬁmamqmguvlmmmumﬂﬁmmﬂ
NALUNES UAZ YAz aBNEN 1 WYNUDE
50% (50% v/v ethanol) WNaaNaVIeaIsNeHTL

16-17!

waanIEigeeanINSanIT Tavinaday
qnsanayyadassmelugad Aavilaaysd
(cell-based reactive oxygen species (ROS)
assays.) ﬂizl,ﬁurméﬁué’uauvlfﬁajﬁlﬁm%’mﬁu
mm?ﬁamﬂmwmaaﬁ’g 537} collagenase, elastase,
Wae hyaluronidase 3’33J5@miLLEJﬁmi‘ll%’s‘jVéﬂ’st
wWoRuanen 3¢ (AMPs Lag pachyman) 910 41§
LLaw_J‘wﬁdLﬁ‘aslﬁsﬁl,‘f’luaﬁaanqw%wé’ﬂhgm@iﬁu

Glla\l‘ﬂ 8,10,22]
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14
vodsll
d L X v e a

msdnmeSeiiaqUledn dsuedulusm
“anupllvie” wazanulnIasdlarnauii 4 e
(115 e fwids uazrime) Adnanwgslumah

< 1% ) o
Wauduaulsznausannnauaan ey
MIBITHNREMSUNAAT A ITE 98U INg
(herbal cosmeceuticals)
a 6 ¥ @ 1 o ! v

namAAeTEALEaslfiiup o ulin
afindnadvharasonuoa 95% azlilFanm
MIuaANTIN (TPC) uazmalmaedan (TFC)
FINIINIENaeLLIEaNm 2 Wi welanIarie
@281 (water decoction) 2aIdISULILAY
sgulwaidendinlng ndusitssindna lumsdnu
oUADETE (DPPH) LALANNENMID 33 aad
wasn (FRAP) gunhianssiindieiamuas 95%
pehafiTiua ey

- I g9 o o

FadunuiaFidiuh grsdhusantindures
ghSuenameliiia sl @ seanBanaensiiuedn

A 6 A ! a =
wiamahussaiiesathades uaifunasnain
L o ¥y o
UNLmMYnsEsoenadmMEanmiiazaeni e
\lsﬂﬁﬁm’ﬁ?\l%aaﬁ (non-phenolic water-soluble
bioactives) Zsgnaraaann dadehou lae
wrnzneduane lsdrinaraiei (AMPs) Tu
03 wedusnenlsdings p-glucan (pachyman)
Tusmas salumesivlnalalsdlulin waglns
[ a A 3
wasAnuglnwinlunien Fssansnioznas
lalesaunaraanandidnasounnoyyades:
4 1 a a A 24’ o
I¢nehesitseaniamn uonanit msvhasulns
Y4 a da Lo - o VA T
VedrieARnnsiuaaniedusns iy
v €

REEA IRl IO RO PN R R E b e 1S F Nk 7 ah )

(synergistic effect) 1eanene

Naﬂ']ﬂﬂ?iﬁﬁﬁ?‘ﬁﬂ%ﬁﬁﬂﬁ?%ﬂﬁ%% ENENANTN
drelumeAensvharme s nyaNd S LI
ssateferldifudindsznausnsnandueitaz
Fanniu leowuhmeldearaafisnindugon
U’izﬁa‘]_lﬁluﬂ’l’iﬁ‘ﬁ/@ (hydroalcoholic extraction) 8
ANMNMRIZENEINNIINT orueaanud gy
Failesnenaiiien (alcoholic extraction) waglu
T T TP VAR VR E e - PR Araees PV E VY
qw%imzéﬁwméﬁwﬁd ManeFUANNUaaA
warmyIsuLaiRngnIshunTamesasng

quainaTnise

naanssNilsgme

POV AUNNINENA LN MAWF MY
MIFRVFUUAIUY U wazia U IAN13v09
auiianssaasulnsaTIRTs RSN IE s

Y A oA o ao g X
OULAIDINDNIIVIINIUIR ﬂi‘%@’iﬂ%
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