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HEBEBEARER 26 FHNE RN EABEUETRE
BEEERRE LM RABMAERRERLE - Y ER
WEHENETE 2 AGAELPREAATER GRILLSEX2HY
RAEIALERATBEOE R ENRBAALTZ SR LS YEN
2 BAL AR BHE TR 0 BRI BEUT HIR T Bk dis
T HETRAALAUUB X E RN TR EBBEBT =+ — B 54
A AT BAA RO ARE R RO A SRR
S5 R A A R 5 e i o

BIGBRATHTEERAABURSERKEZH 4 RE
95 e ' PG HAL R A MR LA BIPAHE 2 BB K E
WARRZEY TRE R BB K% EAT 5 8 — %(2007-01-01 ~
2007-12-20) 64404731 & ¢ T BAAME R L MBI EAL T B S F

Ry S EXAPATT HANEIEREG ~ DL 455 LK 4R

E CBRE YRR WHE AR R B &

M R CMA S REBRYE A% LY B EN S -

BABHAE SR BE -AFH BALE - ZEamfohfaits

2T RENZ BRI ZEENVAE A RLERFHNEBL#
PRAB RIS BE T AE ) 0 4R 50%:4p 41 38 BE (ICso) ¥k B 3T+ 4 04 44 4 7k 3 Bk

A& ZEB(EDBRRIEREDHR N ED>AFHE)D
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AR R (RDEAEDBAL (EDWHH(EHEDIL(E)D
FMIC(H) - BRFAREAA GRS o 4R 50%H5] 2 & (ICso) 5k 5
AT AMEY KRR L BARE)> Z£7m(E)> RKTER
(R)> BB NE(EDAZEREDHELR(RE DB (2E)>4%
HAR(REHAE> BB (E+E)D> BAL () -
BTREGHERR  #IBHF7 B RE 98 £ 7 A 44 mm
r%ﬁ%@iiﬁ%ﬁ%&ﬁiﬁﬁﬁ@%%%ﬁﬁ(—)kﬁJ%
BEERZAMBR(FR * Agro8003)2 N B442E - Ak T A s
MBERE ) BRA2BRE 55 FAIL LRI A B2 8 2 F dep
ROAEEZBEEZEN R T EGABEEER A E b B 24
BRAREAREBRGH E R R L REE T B BELEETAAME
RATERAFIE NEZ — R ERF ARRLAEFLS B LS
HIRGH  ROBRAE T FERRAAL+AEALR —BEL+AEAR
=+—8,;
FEBRARLARBYGE BLERM AL RREN YT 3
Rt REM - BAENEREY AL TR ERIRESBIR LK
o 8 " RAEMHE — L FEEL 0 RA NN — KL IUT
e 27 FAEY 0 AT AAC A BARE S R AT (R —) -
R BARBELLEREMLEZN 10 A 10 B BABAT i E

SERER W REMRZLLE BEHABLE  RAEEMBESR
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WABHIE > BUBRERBEHRR  RERKRER 16 LEHY -
BRI mBLER - RIEEAM L RwFEE R > BLFREN 1L A
19 BE#ITE —REFHKRE - F_RRELKRED 9 EYHHE
ASHE NG T EAREN B HLA(ROE S-S BE S

Agro8002 #F A% 44 4 &M )






R()XHEREFHA LR GH S R

Bt iE BT EL HMLEE BTEEAE

A 3K A Gonostegia hirta (Blume) | 4= 34 gk Millettia reticulata
Migq. Benth.

3 Boehmeria nivea (L.) %+ |Mallotus repandus

AR Gaudich. Var. tenacissima =R (Willd.) Muell.-Arg.
(Gaudich.) Migq.

KEFHEE  [Polygonum Chinese L. |#]it#* |Zanthoxylum

simulans Hance

3 ¥ Mirabilis jalapa L. AF4+  |folyealajaponica

£ k% Tetragonia tetragonoides | ) s g+  [Helicteres augustifolia

&% (Pall.) Ktze. RS

S 3 Anredera cordifolia Rhodomyrtus

FER (Tenore) van Steenis Bk tomentosa (Ait.)

Hassk.
%ok la alba Lo o + |Glehnia littoralis
~ Basella alba AR Schmidt ex Migq.

8. Ak % Chenopodium 3% 3t + |Limonium sinense

ok ambrosioides L. ARE (Girard) Ktze.

e A R Achyranthes aspera L. |4, s Rubia akane Nakai

© 7~ 7 |var. rubro-fusca Hook. f. |

4% 4 % gp+|Chloranthus fortunei (A. | Vitex negundo L.

e Gray) Solms-Laub B

Z g Corydalis pallida BT H Siphonostegia

B (Thunb.) Pers. = chinensis Benth.

#F%*  |Scdum lincare Thunb. |dpfA%  [S2lvia bowleyana

ZEH KRS Melilotus officinalis (L.) R e Callicarpa formosana

B Pall. Rolfe

N Lespedeza cuneata E Callicarpa japonica

AT (Dumont d. Cours.) G. BALRH® Thunb. Var. luxurians
Don Rehd.

SEb3gie B Christia obcordata BWRE Setaria viridis (L.)

(Poir.) Bakh. F. ex Van
Meeuwen

beauv.

MBRT  F—RRER DB

*H—RIRE Y RIRE D MY SR







R(DDE_RBEEHHH R

B EHE | BT24L BmEE | RTR4L

¥E 3% W Gonostegia hirta (Blume) hER Mallotus repandus
Mig. (Willd.) Muell.-Arg.

I ] e

28 [Choopedum T luzg  floides

KEtm Achmile ol Tima (gl ionl:

i %)ﬁydglisppallida ,,% A Vitex negundo L.

unb.) Pers.
12 = Lespedeza cuneata ar Callica

4 P rpa

k7 (Dumont d. Cours.) G. il formosana Rolfe
Don

3 Dendranthema indicum Eyrpgs Scutellaria indica L.
(L.) Des Moul.

: rERX%)
5 Sigesbeckia orintalis L. B &4 i *|Onychium
japonicum (Thunb.)
Kunze
b AE* Talinum paniculatum 2 A h]* Cirsium brevicaule
- (Jacq.) Gaertn. ‘ A. Gray
B R Artemisia capillaris

Thunb.

FARBRI E R EAM Y IR

ARAERMBTHREAN BB AT ()@ SBmELLLY

(total phenolic compounds ) 4-&

. (Trolox equivalent antioxidant capacity

=8 ~ (=)Trolox &

g EIAILEE

» TEAC) (=) A B da A

#LALsE /1 (Oxygen radical antioxidant capacity ; ORAC) Z 38| & o

AEARNERB B EBRREZFn B

AAbhLss

Z@age Mt FIR SRELSBL RGNS GEAFMEBRER

oo /B B9 R

Mz SH o

wIf URBEITREF EMBMIF LR HHRAHS







ACHE

. ASHEXENRBISF10A 10 B& 11 B 19 8 /M EA HaF]
EERKRE  ARETIS MY CERAEMERET L &35 -
2. VAR BIEAE o BB B 0 BBIE ~ RRRIRME SIS R E Bt
HWRILIE AR - KEERAB 6.15% (HAR)E 29.7 % (4] 5EH)
AEBEEEE284% (FHE)E 35T % (BT E)R%E -

3. IR A I ENM A ERYZ B S HASERFLAILES -

(1) KERMNZE S BEF MBgicacid /8 WELKRAFE * b E
(212.56)>4847 F(174.24)>He 448 (169.26)> L ¥ Fi.(130.93)>3 & ik
(103.41) 5 /B EERMYZ 4L % By 5 F M gatiicacia /8 W ELIRF5 © &
FF £ (176.68)>4k 448 (167.47)> 4552 35(145.49)>3r & #£(123.79)> K &
B E(104.54) o

(2) ZEFEAALH Trolox & EEM(TEAC mM/g)Z Bl R LR » kX
WA ZAT 5 LARF 2 4RIF 7 (140.88)>% #1(140.45)>Hk 44 (140.02)>
HREFE(138.29)>3r £ #R(134.84) 5 EMEBRMZ AT S LKA S © Bt
% (140.88)> 4547 % (140.02)>Hk 448 (140.02)> 4t &r 5t (139.58)>3r &
(139.58)

(3)#p ] ABTS A w5 £ At 771[(%)/0.25 mg/ml): K EIMAT 5 LKA 5

#F 7 (100)>Hk 24#(99.39)>4r & #(95.72)> F4E 2. (72.46)>4m 3 57 7]






B (67.87) ; iBAR EEMAT 5 BLARF A ¢ BIFF(102.75)>% £
(100.31)>% 3R 1 (99.69)>4: #r 7£,(99.08)> 45 #5(99.08) -

(4) 8.8 I EFLAALEE S (ORAC; mM/g) : KEBRMZ AT 5 LIRS L
R FEHR(448.72)> 2 #) #(440.37)> 4k 4 4(406.96)> & 38 4 2k (386.54)>
KL BR(385.61) ; BAEERYZATS LIRF A - ¥EEMB32.71)>4
FLE (301.16)>4x & #(299.30)> 4z #hAF 3.(295.59)>4m 35 37 77 A%
(290.02) -

C)EEBAETFEAMEN () P KERM(025 mg/ml)Z AT 5 4RE 5 4
FLJ% (58.63)> B 48 £ 5 (52.99)> £ A £(49.67)>3r & #(46.13)> % 2 fn
(45.47) 5 B EBMZ AT 5 BARF B 1 F%3R(17.70)>5 B 2 (16.26)>

Kk B FE(16.04)>48 15528 E (15.71)>H R %(11.62) -

FLRALBE SR (R ERY)
¥k

1 2 3 4 5
Rim | AL | BFEF | RSB | LER | HER

TEAC EBFF ) BeedE | AR | A&

ABTS | ##% | fioik | &5% | Fny |95F7

X

Skt

i
=Y
Sms

ORAC R FEHR PR | HAER | LE4 B

EHRES | FIE | BREEHR| LAE | =FR | F

A

.I.







HLAALRE A BELRML (B EBRY)
7k

1 2 3 4 3

BEE | AL | MeR | HER | 2FR | XKREE

TEAC HAE | BFF | 4B | Bt | EFR

ABTS BFF | AL | XA | AL | BHEE

ORAC | #Kil | 35 | &R |« E ;H;;iﬂ

X
DHELS | Eu% | HARE |kpEE ‘gﬁi"?ﬁﬁg Bk

I

U ERERFETURE T ERE > RIFFLRERAERER SIS
B JREP B RS TORSBORR IO ERE IR AR

WAALES  EFE TR -
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A~ HHREFE

— YR ERER ARBOENZIHEG T EEIHFAFRARE
Rt & Fi L HAAF] 5 BITE IRE - TR E Y A B AR A
St BB AR LA E LR Z R XY FELR
DAt IE R

—HEHER:

W) B-AEMIREE oY) » B OUIRBR IR R R (348 R 48
AT RERE A 40C > EBJAKSE 48 /NBF) o BBTE E oy K AKIE
FEREAEW 200 gm > 5 BN I-L R EME O EEIERT » 55 A
#) 400 mL X 8-F oK - 7 100°C KA F Aok 30 548 > A5 R EINBE
A LB A% (2000 rpm) Bk s 20 448 0 B L E IR SUA R B R M

W2 R E A SRS E R BRI 0 BRSPS

o

Ao MEXRBRSBRER =R LLHERYKEE
(2) 5% LA 95%BE 4 B S BUA B » R LW IER KIS F Aedim iR 30 p48
%o REREATEES ~ RS~ SRR - SRR B A R -

=~ AL A AT

(—) 4 % 8y3E4i4-4 (total phenolic compounds) 4-& R &
ARERHY

(a) ZELHMHE

L=k F Tk B 0.1 mg/ml gallic acid 2 AZEE& » H L
11






ZREEEFAFEFER A F]EEO0L ~0.05~0.025 ~ 0.0125 ~ 0.00625 ~
0.003125 mg/ml » A4 E b4 2 B AF o A2 & LRE|E B EYLITHEN
BEMT o
(b) 10 % Na,CO; A&
FE]l gNa,CO; A—RE8FAKEZZEEIOmI -
B. % 5 B
4% #Sato and others (1996)F 7% » BR400 ul 2 R FRE

(0.003125 ~ 0.1 mg/ml) % gallic acid 42 # F KR R & FEMH M2 K E
By %, B A 2 B4 A% (0.5 mg/ml) » e A 400 pl Folin & Clocalteu’s
phenol reagent > &3k &R 4% %% & 3 min> H Ao A 40 pl 10 % NayCOs
ko B8 10min 48% — k1 hr 44 W4 % % B 3 (Spectrophotometer
DUS530 USA )48 735nm X R AME - BRI ALEERI R R

HF R0 E 348 $ IBAR 2 o SR s 3R B B 3 U F A4 gallic acid

%= % % (mg/g, as gallicacid) *» BAMEA S E T EERMATAZ LS B
fibeheERS -
(=) Trolox ¥ & H. £ t# 7ZF ¥ (Trolox equivalent antioxidant

capacity s TEAC) : 2-# Arnao% A #) % 7% » #50.25 mL peroxidase (4.4
U/mL), 0.25 mL 2, 2-azino-bis[3-ethyl-benzthiazoline-6-sulfonic acid]
(ABTS, 100 uM), 0.25 mL HyO, (50 uM) A & 1.5 mL 3 & -F /K435

4 R ABIOmng £ R EELLEX T A G (E B MR
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#) > #£0.1 mlx ¥ B8 (0.25 mg/ml ~ 0.5 mg/ml & 1.0 mg/ml)
12 & HL AAE | Trolox (0 ~ 5.0 ~ 10.0 ~ 15.0 ~ 20.0 ~ 25.0 ~ 30.0 ~ 35.01
40.0 uM)#20.9 mlZ TEACR #'R 444 > N ERKE10 min > A5k
Bt ERETIAnMZRAE - A d— 4% FRE S Trolox LR LB &
ZHGBEER  SEKOH RKFREGE  BEEEEMERYMERR
JEB A RNE Ty 42 X Br T #4524k L X TEACHE - & E B2
TEACR| sA5 %, 448 & 7 Trolox 2 £4 3 @ 2 & 5= (uUM/g) - sboh » &3
B ¥p #|ABTS & & & 2 & %4 tb(Inhibition %)& F 5| AR 3+ E :
#p#| & 4 tb(Inhibition %=[1-(Sample Absorbance at 734 nm/Control
Absorbance at 734 nm)]*100% > &4k 5t &9 F 3 F1 B E1Cso B & 7B B Hig

#E LR ARFEEETRE -

(2) £.8 B EHLAILsE AN (Oxygen radical antioxidant capacity ;
ORAC) Z AR : £#0u, B.5 A% & 89 XKk 15
1 E AR

5 5 4 #77% (PBS) 10 mM (pH: 7.4)

AAPH : 240 mM

Trolox : 0.2 mM

Fluorescein-Na : 10 nM

ARk oRECE ¢ B AW FE B LAPBSHEL # 52250 ug/ml - F B AT ££10,000
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Xg BEO 10448 > BR BB -

3. 4& % 5 1 A 96-well fluorescence microplate reader (Synergy HT,
BioTek)
4. FE#AE

(DL EACEIIZ R s sp 2 B 4
& T #&4% A PBS##0.2 mM Trolox;Z& & # & A42.5~5.0~10~20~30 ~

40 ~ 60 ~ 804100 (LLM)KK%L/&/&°

43 |0.2 mM Trolox & (L) |#FE&E&RUL) |& & Troloxik B (UM)
1 100 100 100
2 80 120 80
3 60 140 40
4 40 160 40
5 30 170 30
6 20 180 20
7 10 190 10
8 5 195 5
9 2.5 197.5 2.5
10 0 200 0

(2)Aa 25 pL Trolox ##Ei& Sk st im ik # 96-FL&E F > ANB—FL T v
A 150 pL Fluorescein-Na J&7& » 2434 » H37C3x &4 F32F 30
S BUANMERE S & oA 25 uL 69 AAPH 8k o mdig
3 Bp & 7 Fluorescence microplate reader(78 %3% & 4% % & 480 nm >
KKK 520 nm) F 0 B S e R R BRARAE —

Gt & AR ERACEES 5 S8 ATZRAGE(Y ) H 5 (5

-X #)1E B 0 TR T 5] R K4F AUC (Area under curve) :
14






AUC=1+ RFUl/RFUO & RFUQ/RFUO a3 RFU3/RFU0 + .. ..+RFU59/RFUO
+ RFUg/RFU,

RFU, : O s Rigs 2 Aa st % kM 5 RFU.: 2 —rfrissz ey B k@
Fl#kib » & TEH 2 A %2 AUC -

B3 Trol ox4% # ik # &Ik £ X RFUE 1% B By 7T 45 2] B] R ORACE 1 %
BREBGE - S ERMZORACHEPTUARFUK NG L BIZ £ &

HAE

(m) E4EEBETRNGAR

&8 BT IR EALE R &8 R ¥R s ’gi&i&éﬁi%% A
redoxcycle RJIE> REVENLEHETFRETAEAAETA & Fhoik
FEH fACtisT - £S5 BERBET T F' BN AREYE N8
fALE] iR Rs E AAL/E A ey i4T o A1 A Fe"'$t ferrozine #948
4562 nm X 2ERE > TRFHRBH FBRTHELSEN - &

%% S Fe 8 T85> €38R 562 nm RSB 4E 84 P

Fe’" + ferrozine — ferrozine-Fe*" complex (4 &,)
BMRAMEH R » BRAEBAAREEZ TR RS DL ES F 8 T4 H A4

3% 0 LA R AL -

1. R&EFREF
() 2mM £t T4 (FeCl, - 4H,0) ik

FE 994 mgFeCly 4H,0 sk E#FKEEZ25ml » ABER
15






FKBHER -
(2) 5SmM Ferrozine
#E 61.56 mg Ferrozine A =R Z8FKEEZE 25ml > B &P

KR -

AE % %# NAGULENDRAN, KR. % A (2007 ) 2 3KEF & Ao
U B 05ml RERBFZAKE T o K F oA 1.6ml T
A &01ml 2mM #AbZEm4k (FeCl,- 4H,0 ) ik » ¥4 RA
30 #+4 » HAwA 0.1 ml 2 5 mM Ferrozine , 34 4) R4 i R 10 4%
B AER AR 562nm R KA RAEBARKETHRSES
on SR EE T ) AE ) ARGR -

HHE
AN W=(Ao- A1)/ Ay x 100
Ao #EHB(EE, REERY) A ERYARBRBRLE

o H FAE A 1.8 ml &) —R & B-FAKH0.5ml R HBHRF KR
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B~ &R
—  HEHRERER

ARES L RRENE S REHTURR(FEREARNIHA) 2

REFBF(REZEEARLYE)ERMEA AN L e R REFRE

#ARE 98 £ 10 A 10 B BMAL B EFEHY, > @O THBBURE

WA EWE RGBT AR M RGN LB L=

AREEBHRABRERHRET » ks ~ b5

H£IRE 16 4 o

WwR(Z) > AH 19 EEMI AR _RIRE TR0 -

RE)E—RT R EHHYHE
HmLiE | BTEEL HmAERE T 2L
£ phpn Boehmeria nivea (L.) sk ap Millettia reticulata
el Gaudich. Var. tenacissima A Benth.
(Gaudich.) Migq.
XK pEE [Pl Chinese L. |pk44  [Rhodomyrtus
KBAF OYBOTUM LAnese B tomentosa (Ait.)
Hassk. .
R H Mirabilis jalapa L. 4r jif7 3 |Rubia akane Nakai
PR Anredera cordifolia B3 Salvia bowleyana
7 (Tenore) van Steenis g Dunn
45 spes w  |Christia obcordata & s 4oz |Callicarpa japonica
AHbshiE (Poir.) Bakh. F. ex Van BERH Thunb. Var. luxurians
Meeuwen Rehd.
Achyranthes aspera L. |34 2 % Setaria viridis (L.)
E * £
P B B var. indica L. beauv.
: %8 ¥ B 7] |Ixeris debilis (Thunb.) A.
A B 25 %
HEERE Psychotria serpens L. B (4 3 )* Gray,
5t % Peucedanum japonicum * Plens erceta Thoub,
B 3 Thunb 44m45*  |var. beecheyana

(Hook. & Arn.) King

*IERITIREAR A
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\ |

%

S

B

R

RIxG Y A 2

35 7’F§ ’ ‘kﬂf{(@)

H IR 2 BAB AR EHREHE D LA -

(W) MmERHRFEZEY DR

REHBKENILAI9OBBERLERT EEITOR R
c BRI EZHAEAZNEY LIBELEE 194 0 wwE(Z) o juth

“" 23 fﬁ%}?“*i‘#ﬂim

WHhLRE BT HmLERE | WMTEAL
#2p Boehmeria nivea (L.) EHik Millettia reticulata Benth.
Gaudich. Var. tenacissima
(Gaudich.) Miq.
KRFE Polygonum Chinese L. g Rhodomyrtus tomentosa
(Ait.) Hassk.
EEH Mirabilis jalapa L. sriifpy  [Rubiaakane Nakai
S Anredera cordifolia &AL Salvia bowleyana Dunn
(Tenore) van Steenis
55 336 32 Christia obcordata (Poir.) | g Callicarpa japonica
ik Bakh. F. ex Van Meeuwen shat iy Thunb. Var. luxurians
Rehd.
& 8 4 Gonostegia hirta (Blume) BARE Setaria viridis (L.) beauv.
Migq.
Tetragonia tetragonoides Mallotus repandus
ki (Pall.) Ktze. =ER (Willd.) Muell.-Arg.
% Chenopodium R M Zanthoxylum simulans
ambrosioides L. Hance
L Achyranthes aspera L. var. NS - Helicteres augustifolia L.
rubro-fusca Hook. f.
Y Corydalis pallida (Thunb.) EHR Glehnia littoralis Schmidt
Pers. ex Migq.
=2 Lespedeza cuneata #i Vitex negundo L.
B w (Dumont d. Cours.) G. Don A
Achyranthes aspera L. var. Callicarpa formosana
E * ST
PEAEY  lindicaL. ke Rolfe
. tm ¥ 3] 7] P%|Ixeris debilis (Thunb.) A.
B2 %
HEERE Psychotria serpens L. (4 35 Gray.
Passisasini, sk Ficus erecta Thunb. var.
Ty 2% Jap H-dm A beecheyana (Hook. &
Thunb. .
Am.) King
3+ Dendranthema indicum 2 Scutellaria indica L.
/E’? K, * #
A (L.) Des Moul. Sk
((rER%)
B Sigesbeckia orintalis L. B A4S+ Onychium japonicum
"~ (Thunb.) Kunze
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A Talinum paniculatum Yy L Cirsium brevicaule A.
~ (Jacq.) Gaertn. ‘ Gray
R Artemisia capillaris Thunb.

*RBRRATERE S IR

PRk M &R TR AR E £ B 44 AGEY 8] H 3% oLf
RHEREFTHRG HRSERMEAEN L L EREETREKMEY
TR ZHHPIRI > L RBEL I KRBUTAEIATZ T HaaEY
%, - T8y kit | 9 TFlora of Taiwan I~VI | ¥ frie#
MFBEE R LEHART A RENHEMN T EFTEAUE ALY -
—~HHER

B AEAE AR R R BGT & UK ROBAE B PR R A E R 53] 5%

&R (B)EER(GR

19







R(E) ARBRAEDKERY I ZELESR

% AN LAE AEY AR & RHEWEL |AE A
1 |F%m 320g [16.00%| 19 |HAA %z  [3.10g [15.50%
2 | KRBH 3.60g [18.00%| 20 (A E 3.24g  [16.20%
3 |4k F 421g [21.05%| 21 [ # 3.89g  [19.44%
4 |FEK 5582 [27.90% | 22 |4FLE 3.57g  |17.82%
5 |&% 229g  [11.45% | 23 |[$AEHE 4.84g  [24.17%
6 |BE4B  |5.12g [2560%| 24 |@EE AL |5.45g [27.26%
REx) 2.16g |10.80% | 25 |pyik 4.98g [24.92%
8 |-k 3.84g [1920%| 26 |[FPE4B  |477g  [23.84%
9 [RIFEHR 594g  [29.70% | 27 |#&:kiE 4.49g |22.43%
10 |\LZ R 4.54g |22.67%| 28 |& H 5.46g (27.30%
11 |pkdig 5.03g [25.12%| 29 |FiEHE 3.03g  |15.15%
12 |78 B )& 5.83g [29.16%| 30 |&# 497g |24.85%
13 |4z fFE 3.60g |18.00% | 31 |#m%: 1.63g  [8.15%
14 | & #) 556g |27.78%| 32 |B R4k [251g [12.53%
15 |&f+% 500g [25.01%| 33 | A% 567g [28.35%
16 |47 = 429g (21.41%| 34 |#EA R 1.23g  6.15%
17 |45¥3ki2 ¥ 3.70g |18.50%| 35 |HM % 2.11g  [10.55%
18 |ALEr it 1.62g | 8.12%

RA-—-(1) &3 20 L RAKER
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R(N) AEBRHHENBHRERYIREER

% AEMAER AE AR G RHEMEHE AET AR
1 | F¥m 1.06g |530% | 19 |H %z [1.72g [8.57%
2 | KEFEE |1.77g [886% | 20 |HAEAE 1.84g  [9.21%
3 [EXA 127g  1635% | 21 &% 0.92g [4.60%
4 |FEEKX 1.76g  [8.79% | 22 |43.5& 0.57g ' [2.84%
5 |24 0.88g [4.38% | 23 |¥HEFHE 2.95g  |14.74%
6 |HLEFB (077g 3.83% | 24 |mEF JIRK [2.28g |11.39%
7 | & 0.97g |4.84% | 25 |mmit 4.16g  [20.78%
8 |[IFH & 094g [4.73% | 26 [EFE 4B |191g [9.55%
9 |[RIFEHR np - 27 |48 ki@ 253g  12.59%
10 |\ Jk np np | 28 |& % 3.73g  |18.58%
11 |BkeiE 248g |1241% | 29 |HiEHE 1.17g  |5.87%
12 |& A np np | 30 |[FE 5.96g |29.77%
13 |4ig4FE  |1.51g  (7.54% | 31 |%%%& 1.03g  |5.14%
14 |3 #] 431g [21.53% | 32 |B R&¥ik [1.04g |521%
15 (&4 % 791g  [39.57% | 33 | A% 2.09¢ [10.45%
16 447 F 150g  [7.51% | 34 |#A#) 1.96g [9.80%
17 |4Hbsk3EE (1.63g  [8.14% | 35 |HRE 1.02g  |5.10%
18 |#&r it 221g  |11.03%

TR E-—-(2) &I 20 %5 A LA B R
np: $R B R K AT
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(—) &% 8.4 (total phenolic compounds) 4% 7%

2 Gallicacid (A& FEVMEAL LB 2 EREXAZEL  RERTH
BEMFE OB EBR R B ()T  WREBRZEEFIEXS

Y=21.2905 X +0.0302; A8k % & 1°=0.9995 - BEmH B 4tk R4F -

| Y=21.1465 X +0.0326
*=0.9998
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Gallic Acid Concentration (mg/ml)

Calibration curve for the determination of
total phenols in the extract of plants

B(—) A fFE(gallic acid) B2 & LAT/F B YK E B 4
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& REBMR B IR PTRIF 2 48 % By A 2 7N R ()2 & (N\)

i(‘l‘:) é’m;ﬁ% ﬁ@ﬁ%*ﬁﬁ"%iﬁ@; Eﬁ"é‘i(l«l mg gallic acid /g iﬁ:)

B DAL RBERRAHE ERR | ¥R (REBCE
1 2 | 3 | #H|RAE" RES| (mg/g)
1 (&5 0.332|0.293| 0.31| 0.312 0.005| 0.307 26.002
2 |\ kEpBE 0.700{0.694| 0.699| 0.698 0.010{ 0.688 61.793
31 EFH 0.487| 0.58]|0.482| 0.516 0.021] 0.495 43.663
4 1%k 0.221(0.223|0.217| 0.220f 0.015| 0.205 16.420
5 (&% 0.224|0.212| 0.209| 0.215 0.004| 0.211 16.984
6 |HE4m;m 0.541|0.542| 0.554| 0.546 0.000| 0.546 48.454
T | EZ#E 0.337(0.296| 0.291| 0.308 0.007| 0.301 25.439
8 | &k 1.149| 1.13| 1.14| 1.140 0.009| 1.131 103.408
9 |#m it 0.548|0.544| 0.55| 0.547 0.013] 0.534 47.326
10 |\, ¥ mr 1.437|1.431| 1.435| 1.434 0.010] 1.424 130.932
I P 4 1.816{1.806| 1.789| 1.804 0.008| 1.832 169.259
12 |55 55 8, 0.144|0.135/ 0.139| 0.139 0.007| 0.132 9.563
13 |33 0.238(0.232| 0.241| 0.237 0.013] 0.224 18.205
14 3% # 0.907|0.908| 0.942| 0.919 0.008| 0.911 82.741
15 |/ % 2.362|2.382|2.406| 2.383 0.009| 2.293 212.564
16 |#47 F 1.892(1.876| 1.912| 1.893 0.008| 1.885 174.237
17 |égubsgeg ¥ | 0.190[0.180] 0.184| 0.185 0.008| 0.177 13.790
18 |Atrit 0.632{0.635| 0.646| 0.638 0.009| 0.629 56.250
19 |B4a %k 0.482{0.485| 0.492| 0.486 0.011] 0.475 41.784
20 R E 0.174{0.172| 0.179| 0.175 0.018| 0.157 11.911
21 5% 0.479(0.487| 0.486| 0.484 0.016] 0.468 41.126
22 438 0.258(0.267| 0.267| 0.264 0.004| 0.260 21.587
23 |3Eege 0.995/0.992| 1.007| 0.998|  0.004| 0.994|  90.538
24 |wmi BT 7% | 0.567|0.569|0.583| 0.573 0.012| 0.561 49.863
25 |y 0.163(0.172| 0.169| 0.168 0.009{ 0.159 12.099
26 (EpE 4k 0.364(0.365| 0.389| 0.373 0.010{ 0.363 31.263
27 |¥E k4@ 0.530]0.533| 0.531] 0.531 0.011} 0.520 46.011
28 | % & 0.160{0.185| 0.173| 0.173 0.011| 0.162 12.381
29 | B4z 0.655(0.661| 0.667| 0.661 0.011] 0.650 58.223
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30 |1 ¥ 0.171(0.167| 0.174| 0.171 0.012( 0.159 12.099
31 %% 0.775/0.801| 0.789| 0.788|  0.020{ 0.768 69.308
32 |g K4k | 0.685/0.703/0.692| 0.693| 0.016] 0.677 60.759
33 | A% 0.270{0.271{ 0.267| 0.269| 0.015] 0.254 21.023
34 |z R 0.115|0.115| 0.116| 0.115| 0.007| 0.108 7.308
35 |1HmE 0.506|0.513{ 0.510{ 0.510] 0.007| 0.503 44.414

R IER(500 png/mly R =-(—)-B.ay B8R F BIRAE 0 48] 735 nm 2R E(A)
b B 3B 75k 400 pl AuA 440 pl £k FoK 0 MRl 735 nm 2 % 5 (B)
¢ BEE(A)-REEB)
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%(/\) é‘m%ﬁ éﬁ*ﬁ%ﬁﬁﬁﬁ*%—tﬁ&} Eﬁ"%‘i(l«i mg gallic acid /g i

)

AL R R REBRBEFE ERR | % BB E
1 | 2| 3 |34 |REE"| KE (mg/g)
1 | &5 0.522/0.517| 0.52| 0.519] 0.201| 0.318 27.036
2 | kpEE 1.385{1.389| 1.398| 1.390| 0.247| 1.143 104.535
3 |4 ¥ 1.200{1.062| 1.125| 1.129|  0.029| 1.100 100.496
4 |E## 0.585[0.573| 0.599| 0.585| 0.315| 0.270 22.526
5 &% 0.418/0.411| 0.42| 0.416| 0.172| 0.244 20.084
6 |%&4mpm 0.205/0.206( 0.211| 0.207|  0.026] 0.181 14.166
T |Z# % 0.547| 0.53]0.552| 0.543 0.064| 0.479 42.160
8 |Ix&F ik 1.380{1.394| 1.383| 1.385| 0.037| 1.348 123.792
9 (] itH np | np | np | np np np np
10 | B np | np | np np np np np
11 |hp44 1.886|1.892/1.901| 1.893| 0.080[ 1.813 167.474
12 |%&B5 R np np | np np np np np
13 |wigir s 0.647(0.638| 0.656| 0.647| 0.294| 0.353 30.323
14 | &3 0.9070.928| 0.911| 0.915| 0.074| 0.841 76.165
15 |4 1.923|1.932| 1.94| 1.931 0.020{ 1.911 176.680
16 |s%37 1.256|1.244|1.250| 1.250f 0.235| 1.015 92.511
17 |453b35g 2 | 0.517/0.523]0.532| 0.524| 0.102{ 0.422 36.805
18 [}t drit 0.952| 0.96|0.962| 0.958 0.167| 0.791 71.468
19 | &8 %2k 0.709|0.711{ 0.709| 0.709]  0.156] 0.553 49.111
20 | #RE 0.566(0.547| 0.556| 0.556] 0.204| 0.352 30.229
21 b % 0.690/0.707| 0.685| 0.694| 0.212| 0.482 42.441
22 (435 1.087/1.073| 1.063| 1.074| 0.517| 0.557 49.487
23 |$REEE 1.613|1.636| 1.614| 1.621 0.042| 1.579 145.492
24 i 7px | 0.369/0.374]0.386| 0.376] 0.095] 0.281 23.560
25 |py 3% 0.292{0.304| 0.318| 0.304/ 0.081| 0.223 18.111
26 |EpFE 4ps 0.361{0.365|0.377| 0.367| 0.097| 0.270 22.526
27 |53k 4m 0.467|0.463| 0.469| 0.466| 0.073| 0.393 34.081
28 | % % 0.453]0.458| 0.461| 0.457|  0.185| 0.272 22.714
29 |FixE 0.879| 0.88]|0.885| 0.881 0.158| 0.723 65.081
30 |2 0.185{0.179/0.189| 0.184| 0.024] 0.160 12.193
31 %% 0.518]0.521| 0.518| 0.519| 0.087| 0.432 37.745
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32 g K4k | 0.635(0.619]0.622| 0.625] 0.178| 0.447 39.154
33 A A% 0.641/0.623| 0.638| 0.634| 0.278| 0.756 68.181
34 %/ R 0.504{0.510{ 0.508| 0.507| 0.042] 0.465 40.845
35 |[HmE 0.887|0.876/ 0.880| 0.881 0.093| 0.788 71.187

B IER(500 pg/ml)fk =-(—)-B.#) T8 H iR E o A 735 nm 2 B E(A)
® BRI AR 400 pl hoa 440 pl £ T K - KR 735 nm 2B K (B)

¢ BRKE(A)-RAE(B)

np: FREEREREAT
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(=) Trolox ¥ B £ 1b#|7Z M (Trolox equivalent antioxidant
capacity ; TEAC)

LAR B HLAAL16 A4 Trolox #4744 ABTS B &3 AFFIF XA E dh 41
Yo B(Z) R B (W)AT T o £ RAZRQED ) R ERWY LB ERG 2
TEAC R EHBRZ ER/EFH BT EEAELABERD

Trolox X% E R mM/g &7) » k()R E(F) °

Absorbance (A734 nm)
o o
: o e
2] o
= T
/

o
a
o
T
4

0.05 r o

0.oo—|11l||)1v|1|r|||v|\||

Trolox concentration (uM)

(=) & &5 A4 Trolox (0~400 pM)#r4] ABTS B &
PR 4% Z AR GE- o 43

B B (=)8 % 2| > Trolox B Z 4 300 uM Bp:g 2|k KipHR & >
o AFERANEE LY E Iz TEAC 1583k A & Trolox /&

JE 0~300 uM PR #EE a9 AR E b 4E > 4o B () o
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q Y =-9.279 * 107 + 0.3268
030 [ r’=0.9992

015 F

Absorbance (A734 nm)

0.05 |

000 Loee v v v v b v b
0 5 10 15 20 25 30

Trolox concentration (pM)

B () B2 E IR TEAC Z K E &
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() &R AHEMAKRERYZ TEAC A (mM/g)

L AL R RERBHE " E®R% | %% | TECA

1 | 2| 3 |3 |2EE"| AE°| (mM/g)
1 | &5 0.353 [0.337/0.339| 0.343| 0.041 | 0.302 10.691
2 |kpgE 0.292 10.293(0.293| 0.293| 0.035 | 0.257 30.089
3 |4 0.26 [0.281]0.255| 0.265| 0.040 | 0.226 43.453
4 |Eu% 0.209 |0.232| 0.24 | 0.227| 0.037 | 0.190 58.972
5 &% 0.253 |0.238/0.241| 0.244| 0.039 | 0.205 52.506
6 |4&¥4m,  [0.172]0.166]0.169| 0.169 0.033 | 0.136 82.250
T 0.194 10.199[0.199| 0.197| 0.033 | 0.165 69.749
8 %k 0.044 |0.065|0.045| 0.051| 0.038 | 0.014]  134.842
9 |HitH 0.148 | 0.19 [0.116| 0.151| 0.035 | 0.116 90.872
10 |\ % g 0.243 |0.246|0.242| 0.244| 0.036 | 0.207 51.643
11 |pps42 0.041{0.042| 0.04 | 0.041| 0.039 | 0.002|  140.015
12 |35 &R 0.264 |0.256|0.264| 0.261| 0.036 | 0.225 43.884
13 e e 3 0.214 |0.211[0.192| 0.206| 0.037 | 0.168 68.455
14 & # 0.038 [0.039(0.038| 0.038| 0.037 | 0.001]  140.446
15 |/ % 0.238 | 0.24 |0.253| 0.244| 0.034 | 0.210 50.350
16 |47 % 0.04 |0.037/0.036| 0.038| 0.037 | 0.000]  140.877
17 |4#xbspesE | 0.195(0.213|0.204| 0.204| 0.034 0.170 67.593
18 |4t dr it 0.163 [0.142|0.164| 0.156| 0.039 0.117 90.441
19 |58 %3k 0.122]0.163{0.163 | 0.149| 0.038 0.112 92.596
20 mRE 0.232|0.227(0.232| 0.230| 0.041 | 0.190 58.972
21 |4 # 0.312]0.321]0.321| 0.318| 0.041 | 0.277 21.468
22 |43 0.225(0.241] 0.24 | 0.235| 0.038 | 0.197 55.954
23 |pEEge 0.037 |0.038(0.059| 0.045| 0.039 | 0.006]  138.291
24 |wm397 7788 | 0.143(0.152]0.139| 0.145| 0.039 | 0.105 95.614
25 [ 0.2870.286|0.277| 0.283| 0.038 | 0.246 34.831
26 |EpE 48 |0.346(0.347|0.354| 0.349| 0.034 | 0.315 5.087
27 |¥% k48 0.3590.351/0.356| 0.355| 0.036 | 0.319 3.362
28 |% % 0.204 |0.209(0.173| 0.195| 0.036 | 0.160 71.904
29 |EypH 0.1230.125(0.121| 0.123| 0.033 | 0.090[  102.080
30 |2 0.36 0.355/0.351| 0.355| 0.039 | 0.317 4.225
31 %% 0.161 [0.172]0.179| 0.171| 0.042 | 0.129 85.268

30






32 g A4 |0.2610.26 |0.258] 0.260 0.041 0.218 46.902
33 | L A% 0.336 |0.346|0.344| 0.342 0.040 0.302 10.691
34 g ) 0.221]0.221| 0.21 | 0.217| 0.039 | 0.178 64.145
35 |HmE 0.224 (0.217/0.224| 0.222| 0.038 | 0.184 61.558

a .

R B R Q250 pg/ml)ik A-=-(=).64 F %5 24 #on 734 nm 2 % 58 K (A)
b B ERA R 100 pl Aua 900 ul 2T o 48] 734 nm 2 R % 5 (B)

¢ RBEE(A)-RKEB)

nd: HKEERL
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k() & RRAHEYIERERYZ TEAC & (mM/g)

oA LA BRERBRAKE " E®R®%k | %% | TEAC
1 | 2 | 3 |8 |RAEE" AE| (mM/g)
I 0.217 [0.212|0.221| 0.217|  0.041| 0.176 65.007
2 | kpEE 0.065 [0.055/0.052| 0.057| 0.038] 0.020]  132.256
3 |%%H 0.035|0.036/0.037| 0.036]  0.035 0.001 140.446
4 |E#H% 0.254 [0.231/0.264| 0.250|  0.040[ 0.209 50.781
5 &% 0.226 |0.268|0.243| 0.246|  0.035| 0.210 50.350
6 |%¥ 43 0.219 |0.217(0.222| 0.219|  0.039| 0.181 62.852
7 |2k 0.148 |0.152|0.146| 0.149|  0.035 0.114 91.734
8 &k 0.041 |0.042(0.039| 0.041| 0.038| 0.003|  139.584
9 |Hit np np | np np np np np
10 |\ B np np | np np np np np
11 |pr448 0.043 [0.042/0.041| 0.042|  0.040| 0.002|  140.015
12 R np (np | np | np np np np
13 |4rjpqrd 0.224 [0.236/0.225| 0.228|  0.041| 0.187 60.265
14 & 0.148 [0.152/0.146| 0.149|  0.039] 0.110 93.458
15 |42 0.035 10.037(0.037| 0.036| 0.037| 0.000|  140.877
16 |4547 7 0.053 {0.062]0.056| 0.057| 0.055| 0.002]  140.015
17 |4EuhskeeE | 0.257 (0.257]0.242| 0.252|  0.041] 0.211 49.919
18 (At drit 0.053 |0.055| 0.06 | 0.056| 0.053| 0.003|  139.584
19 | 5in %% 0.144(0.172|0.187| 0.168|  0.058| 0.110 93.458
20 (pRE 0.229 [0.236| 0.24 | 0.235]  0.043| 0.192 58.110
21 &g 0.183 (0.227/0.202| 0.204| 0.043| 0.161 71.473
22 |43 0.26 [0.239(0.234| 0.244|  0.043| 0.201 54.230
23 |ymriE 0.045 [0.043|0.044| 0.044| 0.041] 0.003|  139.584
24 w778 | 0.26 0.236]0.248| 0.248|  0.041| 0.207 51.643
25 |k 0.23 0.198/0.202| 0.210| 0.037| 0.173 66.300
26 |epfE 4k 0.254 [0.249/0.196| 0.233]  0.039| 0.194 57.248
27 |¥5 k48 0.1750.177]0.169| 0.174|  0.038| 0.135 82.681
28 |55 0.158 |0.159/0.165| 0.161|  0.047| 0.114 91.734
29 |BipE 0.241 (0.247|0.244| 0.244|  0.037| 0.207 51.643
30 | &% 0.269 |0.269(0.267| 0.268|  0.039| 0.229 42.160
31 % 0.28 0.282/0.277| 0.280|  0.039| 0.241 36.987

32







32 |@ A4 |0.205(0.21110.211] 0.209] 0.039] 0.170 67.593
33 | A% 0.133(0.241]0.225| 0.200] 0.043| 0.157 73.198
34 |z R 0.164 |0.179(0.159| 0.167|  0.035| 0.133 83.543
35 [HmE 0.227|0.239(0.237| 0.234|  0.036| 0.198 55.523

*ERMIERQ250 pg/ml)ik £-=-(2). 80K B BIRAE MR 734 nm 2R K E(A)
® EE Rk 100 pl s 900 pl 28Tk - 4R 734 nm 2 9% % & (B)

¢ BIE(A)-BRKEB)

np: #H%EERR KT
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R(+—) B RRGHEH KR ER Y04 ABTS B 5 EF 4t ICs

% | M4 | RE % % E (A734 nm) Beowik | #R|#pHI*| ICs
| &4 |(ug/mD| 1 2 3 | Y |REE| £E | (%) |(ugml)
250 0..353(0.337|0.339 [0.343 | 0.041 | 0.302 7.59
1 |F¥ M |500 0.281 [0.295/0.263 [0.280 | 0.038 | 0.241 | 26.25/>1000
1000  |0.203 |0.213]0.212 [0.035 | 0.035 | 0.177 | 45.84
250 0.292 [0.293|0.293 [0.293 | 0.035 | 0.257 | 21.36
X & &
2 |, 500 0.143 |0.150(0.143 [0.145 | 0.036 | 0.109 | 66.65| 404
1000  [0.038 |0.041[0.037 [0.039 | 0.040 | -0.001 [100.31
250 0.260 |0.281(0.255 [0.265 | 0.040 | 0.226 | 30.84
3 %A |500 0.171 |0.172|0.176 [0.173 | 0.037 | 0.136 | 58.38| 422
1000  |0.095 |0.081]|0.085 [0.087 | 0.038 | 0.049 | 85.01
250 0.209 |0.232]0.240 [00.227| 0.037 | 0.190 | 41.86
4 |F %3 500 0.143(0.153|0.112 |0.136 | 0.040 | 0.096 | 70.62| 315
1000  [0.079 |0.071{0.085 [0.078 | 0.037 | 0.041 | 87.45
250 0.253 (0.238/0.241 [0.244 | 0.039 | 0.205 | 37.27
5 |8% (500 0.145(0.170/0.163 |0.159 | 0.040 | 0.120 | 63.28| 370
1000  |0.077 [0.084/|0.099 [0.087 | 0.042 | 0.045 | 86.23
- *250 0.172 [0.166/0.169 [0.169 | 0.033 | 0.136 | 58.38
6 i 500 0.037 (0.037|0.037 [0.037 | 0.033 | 0.004 | 98.78| <250
1000  |0.043 [0.040/0.041 [0.041 | 0.039 | 0.002 | 99.39
250 0.194(0.199/0.199 |0.197 | 0.033 | 0.165 | 49.51
7 |#H## 500 0.040 [0.038/0.039 [0.039 | 0.039 | 0.000 [100.00| 252
1000  |0.039 [0.041]0.038 [0.039 | 0.041 | -0.002 |100.61
250 0.044 |0.065(0.045 |0.051 | 0.038 | 0.014 | 95.72
8 [#=&F & |500 0.038 [0.039|0.036 [0.038 | 0.037 | 0.001 | 99.69| <250
1000  |0.038 [0.041]0.039 |0.039 | 0.040 | -0.001 |100.31
250 0.148 |0.190(0.116 [0.151 | 0.035 | 0.116 | 64.50
9 |RiEH |500 0.038 |0.041/0.040 [0.040 | 0.038 | 0.002 | 99.39| <250
1000  |0.045 [0.042/0.044 [0.044 | 0.042 | 0.002 | 99.39
250 0.243 (0.246/0.242 [0.244 | 0.036 | 0.207 | 36.66
10 (L Z AR |500 0.067 [0.074/0.056 [0.066 | 0.032 | 0.034 | 89.60| 318
1000  |0.035 [0.037/0.037 [0.036 | 0.034 | 0.002 | 99.39
250 0.041 [0.042/0.040 [0.041 | 0.039 | 0.002 | 99.39 556
11 [#k44& (500 0.038 [0.038|0.040 [0.039 | 0.039 | 0.000 [100.00
1000  |0.041 [0.036/0.036 [0.038 | 0.042 | -0.004 [101.22
o 250 0.264 [0.256/0.264 [0.261 | 0.036 | 0.225 | 31.15 -
500 0.214 [0.190(0.204 [0.203 | 0.038 | 0.164 | 49.82
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1000 |0.114 |0.130]0.182 (0.142 | 0.033 | 0.109 | 66.65
i B 1 250 0.214 |0.211(0.192 |0.206 | 0.037 | 0.168 | 48.59

13 |, 500 0.139|0.155/0.163 (0.152 | 0.037 | 0.115 | 64.81| 265
v 1000  |0.076 |0.061(0.076 |0.071 | 0.041 | 0.030 | 90.82
250 0.40510.423|0.359 |0.396 | 0.042 | 0.354 | -8.32

14 | = #) 500 0.210 |0.240(0.229 |0.226 | 0.036 | 0.190 | 41.86| 578
1000  |0.053]0.051|0.042 |0.049 | 0.034 | 0.015 | 95.41
250 0.238 |10.240(0.253 |0.244 | 0.034 | 0.210 | 35.74

15 @ % |500 0.039|0.042(0.083 |0.055 | 0.037 | 0.018 | 94.49| 310
1000  |0.043 |0.043(0.043 |0.043 | 0.044 | -0.001 (100.31
250 0.040 |0.037(0.036 |0.038 | 0.037 | 0.000 (100.00

16 |#3FF |500 0.034 10.04 |0.037 |0.037 | 0.037 | 0.000 |[100.00] <250
1000  |0.039|0.036|0.039 |0.038 | 0.040 | -0.002 |100.61
5 b %% 250 0.19510.213|0.204 |0.204 | 0.034 | 0.170 | 47.98

17 . 500 0.065|0.077(0.096 |0.079 | 0.041 | 0.038 | 88.37| 262
1000  [0.041 |0.043/0.047 [0.044 | 0.040 | 0.004 | 98.78
250 0.163|0.142|0.164 |0.156 | 0.039 | 0.117 | 64.20

18 (##ric |500 0.03710.036(0.036 |0.036 | 0.035 | 0.001 | 99.69| <250
1000  |0.042|0.039|0.042 |0.041 | 0.037 | 0.004 | 98.78
., |250 0.122{0.163(0.163 [0.179 | 0.038 | 0.112 | 65.73

19 }Z ks 500 0.044 10.043(0.067 |0.051 | 0.041 | 0.010 | 96.94| <250
1000  |0.041|0.039(0.04 |0.04 | 0.039 | 0.001 | 99.69
250 0.23210.227(0.232 |0.230 | 0.041 | 0.189 | 42.17

20 [# RE (500 0.155]0.155(0.155 |0.155 | 0.042 | 0.113 | 65.42| 318
1000  |0.080 |0.074/00.087|0.08 0.060 | 0.020 | 93.88
250 0.31210.321{0.321 |0.318 | 0.041 | 0.277 | 15.24

21 [ # 500 0.223 |0.241(0.221 |0.228 | 0.039 | 0.189 | 42.17| 594
1000  |0.099 |0.133(0.102 |0.111 | 0.041 | 0.070 | 78.58
250 0.22510.241(0.240 |0.235 | 0.038 | 0.197 | 39.72

22 435 |500 0.110 |0.082(0.117 |00.103| 0.041 | 0.062 | 81.03| 312
1000  |0.043 |0.043|0.079 |0.055 | 0.044 | 0.011 | 96.63
250 0.258 |10.360(0.353 |0.357 | 0.036 | 0.321 1.77

23 |#%EEAE (500 0.073 |10.036(0.045 |0.041 | 0.035 | 0.006 | 98.16| 378
1000  |0.038|0.038|0.037 |0.038 | 0.039 | -0.001 (100.31
L. 1250 0.143 |0.152{0.139 |0.145 | 0.039 | 0.105 | 67.87

24 i?}if g 500 0.043 |0.043(0.043 [0.043 | 0.041 | 0.002 | 99.39| <250
1000  |0.039|0.045/0.044 |0.043 | 0.041 | 0.002 | 99.39

25 (B % 250 0.28710.286(0.277 [0.283 | 0.035 | 0.246 | 24.72| 805
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500 0.226 {0.224/0.230 |0.227 | 0.035 | 0.192 | 41.25
1000  |0.1890.184(0.171 |0.181 | 0.036 | 0.145 | 55.63
- ¢250 0.456 0.447|0.454 [0.452 | 0.034 | 0.419 |-28.21

26 " 500 0.327 |0.395|0.390 [0.371 | 0.039 | 0.332 | -1.59|>1000
1000  [0.296 |0.283/0.260 [0.280 | 0.039 | 0.241 | 26.25
250 0.406 |0.414/0.424 |0.415 | 0.036 | 0.379 |-15.97

27 |#F K4 (500 0.200 [0.201{0.188 [0.196 | 0.035 | 0.161 | 50.73| 498
1000  |0.1810.175|0.166 [0.174 | 0.035 | 0.139 | 57.47
250 0.204 |0.209]0.173 [0.195 | 0.036 | 0.160 | 51.04

28 |&4F  |500 0.168 |0.180[0.163 [0.170 | 0.037 | 0.133 | 59.30| 248
1000  [0.116 |0.105[0.087 [0.103 | 0.068 | 0.035 | 89.29
250 0.1230.125/0.121 [0.123 | 0.033 | 0.090 | 72.46

29 |B4EE (500 0.037(0.039/0.037 |0.038 | 0.036 | 0.002 | 99.39| <250
1000 |0.042 |0.042(0.041 |0.042 | 0.041 | 0.001 | 99.69
250 0.360(0.355/0.351 |0.355 | 0.039 | 0.317 | 3.00

30 (7% |500 0.288 |0.286(0.257 |0.277 | 0.036 | 0.241 | 26.25| >1000
1000 - (0.223(0.220 [0.222 | 0.036 | 0.186 | 43.08
250 0.161(0.172/0.179 |0.171 | 0.042 | 0.129 | 60.53

31 |F% |500 0.043 {0.042/0.047 |0.044 | 0.044 | 0.000 |100.00| <250
1000  |0.048 |0.049(0.046 [0.048 | 0.049 | -0.001 [100.31
5 4{{%250 0.261 [0.260/0.258 [0.260 | 0.041 | 0.218 | 33.29

32 i 500 0.195 |0.204{0.198 |0.199 | 0.037 | 0.162 | 50.43| 502
1000  |0.036 |0.035]0.036 [0.036 | 0.035 | 0.001 | 99.69
250 0.378 [0.373/|0.381 [0.377 | 0.040 | 0.337 | -3.12

33 |[EAZ 500 0.336 (0.346|0.344 (0.342 | 0.040 | 0.302 7.59| 912
1000  |0.183|0.170[0.178 [0.177 | 0.037 | 0.140 | 57.16
250 0.425(0.421|0.423 |0.423 | 0.035 | 0.388 |-18.73

34 (# AR 500 0.367 |0.394/|0.389 [0.383 | 0.038 | 0.345 | -5.57|>1000
1000  [0.372|0.286(0.367 [0.342 | 0.042 | 0.300 8.20
250 0.224 (0.217|0.224 [0.222 | 0.038 | 0.184 | 43.70

35 |BMR%& |500 0.085 [0.088{0.077 |0.083 | 0.038 | 0.045 | 86.23| 288
1000  [0.040 [0.041[0.040 [0.040 | 0.039 | 0.001 | 99.69

(%) ¢ [1-(R BB N34 nm /A2 5B A E M734 0m) ¥100%
ICso : e fF3t
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Z(+o) SEM RGN BER ERYIpH ABTS 8 A B 4R ICs

% | A% | RE | MEE(I34nm) ik | A [WH | 1Cx
% | &4 |(pg/ml)| 1 2 3 | MAEE | RE | (%)* |(ug/ml)
250 0.21710.212 |0.221 [0.179 | 0.041 | 0.138 | 57.77
1 |[F% A [500  |0.115]0.133 [0.093 [0.114 | 0.045 | 0.068 | 79.19| <250
1000  |0.070 {0.074 |0.066 [0.070 | 0.062 | 0.008 | 97.55
w1250 0.065 |0.055 [0.052 |0.057 | 0.038 | 0.020 | 93.88
2 i\R&SOO 0.146 |0.125 |0.055 |0.109 | 0.077 | 0.031 | 90.51| <250
1000  [0.044 [0.048 [0.047 |0.046 | 0.039 | 0.008 | 97.55
250 0.03510.036 [0.037 |0.036 | 0.035 | 0.001 | 99.69
3 % KA [500  [0.045(0.038 |0.041 |0.041 | 0.041 | 0.000 [100.00| <250
1000  |0.034]0.036 [0.035 [0.035 | 0.036 | -0.001 |{100.31
250 0.25410.231 |0.264 |0.250 | 0.040 | 0.209 | 36.05
4 |#%3 |500  |0.185]0.162 [0.173 |0.173 | 0.049 | 0.124 | 62.06| 380
1000  [0.100 [0.093 [0.105 [0.099 | 0.060 | 0.039 | 88.07
250 0.226 |0.268 |0.243 |0.246 | 0.035 | 0.210 | 35.74
5 &% 500 0.17510.196 |0.186 |0.186 | 0.040 | 0.145 | 55.63| 425
1000  |0.094 |0.108 [0.245 |0.149 | 0.050 | 0.099 | 69.71
" 250 0.219(0.217 (0.222 |0.219 | 0.039 | 0.181 | 44.61
6 " 500 0108 [0.109 |0.085 [0.101 | 0.038 | 0.062 | 81.03| 286
1000  |0.05210.046 [0.079 |0.059 | 0.033 | 0.026 | 92.04
250 0.148 (0.152 [0.146 [0.149 | 0.035 | 0.114 | 65.12
7 |EH A (500 0.089 (0.087 |0.082 [0.086 | 0.050 | 0.036 | 88.98| <250
1000  |0.056 |0.059 [0.056 |0.057 | 0.064 | -0.007 |102.14
250 0.045 [0.058 |0.045 [0.049 | 0.042 | 0.008 | 97.55
8 |4 F# (500 0.041 {0.042 |0.039 |0.041 | 0.038 | 0.003 | 99.08| <250
1000  [0.048 |0.041 |0.040 [0.043 | 0.050 | -0.007 |102.14
250 np np np np np np np np
9 [®lfeH |500 np | np np | np np np np np
1000 np np np np np np np np
250 np np np np np np np np
10 WX ER 500 np | np | np | np np np np np
1000 np np np np np np np np
250 0.043 {0.042 |0.041 |0.042 | 0.040 | 0.002 | 99.39
11 |Bk&4& 500 0.063 10.062 |0.074 |0.066 | 0.062 | 0.004 | 98.78| <250
1000  |0.09710.100 |0.078 |0.092 | 0.077 | 0.014 | 95.72
250 np np np np np np np np
12 |ABR (500 np | np | np | np np np np | np
1000 np np np np np np np np
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e, i, 22 250 0.22410.236 |0.225 [0.228 | 0.041. | 0.187 | 42.78

13 |, 500 0.118 |0.180 [0.147 |0.148 | 0.050 | 0.098 | 70.01| 318
T 1000  ]0.115]0.117 |0.105 |0.112 | 0.070 | 0.043 | 86.84
250 0.148 |0.152 [0.146 |0.149 | 0.039 | 0.110 | 66.34

14 |&#  |500 0.043 [0.043 [0.043 |0.043 | 0.042 | 0.001 | 99.69| <250
1000  [0.045[0.052 |0.047 [0.048 | 0.046 | 0.002 | 99.39
250 0.035 (0.037 [0.037 |0.036 | 0.037 | -0.001 {100.31

15 (&£ {500 0.049 |0.046 [0.044 [0.047 | 0.049 | 0.003 | 99.08| <250
1000  |0.051(0.054 [0.047 [0.051 | 0.047 | 0.003 | 99.08
250 0.055(0.046 |0.046 [0.049 | 0.058 | -0.009 |102.75

16 |&4FF (500 0.053 |0.062 [0.056 [0.057 | 0.055 | 0.002 | 99.39| <250
1000  [0.089[0.071 |0.073 [0.078 | 0.080 | -0.002 {100.61
2 itbg%250 0.25710.257 |0.242 [0.252 | 0.041 | 0.211 | 35.43

17 5% 500 0.154 (00.167|0.175 [0.165 | 0.044 | 0.122 | 62.67| 382
1000  [0.099[0.115 |0.107 [0.107 | 0.052 | 0.055 | 83.17
250 0.053]0.055 {0.060 [0.056 | 0.053 | 0.003 | 99.08

18 [A+¥rit |500 0.075 |0.070 [0.063 [0.069 | 0.067 | 0.002 | 99.39| <250
1000  [0.0980.095 0.102 [0.098 | 0.110 | -0.012 {103.67
R 250 0.144(0.172 |0.187 [0.168 | 0.058 | 0.110 | 66.34

19 500 0.048 |0.056 [0.041 [0.048 | 0.043 | 0.006 | 98.16| <250
* 1000  [0.053|0.072 |0.049 [0.058 | 0.060 | -0.002 {100.61
250 0.229 |0..236 [0.240 [0.235 | 0.043 | 0.192 | 41.25

20 |#HRE |500 0.163 |0.145 |0.152 |0.153 | 0.051 | 0.103 | 68.48| 328
1000  |0.119/0.108 [0.110 [0.112 | 0.073 | 0.040 | 87.76
250 0.183 |0.227 |0.202 {0.204 | 0.043 | 0.161 | 50.73

21 /%H 500 0.105(0.106 |0.061 |0.091 | 0.050 | 0.040 | 87.76| 248
1000  [0.067 |0.065 |0.067 [0.066 | 0.064 | 0.002 | 99.39
250 0.260(0.239 [0.234 [0.244 | 0.043 | 0.201 | 38.49

22 |43L5% (500 0.121[0.164 [0.152 |0.146 | 0.049 | 0.096 | 70.62| 336
1000  |0.071 |0.074 |0.074 {0.073 | 0.066 | 0.007 | 97.86
250 0.045 |0.043 |0.044 [0.044 | 0.041 | 0.003 | 99.08

23 |#EEFE (500 0.042 |0.042 [0.041 |0.042 | 0.043 | -0.001 {100.31| <250
1000  |0.046 [0.04 [0.041 |0.042 | 0.040 | 0.002 | 99.39
250 - |0.236 |0.248 [0.242 | 0.041 | 0.201 | 38.49

tm 3 A 336
24 1 " 500 0.157{0.079 [0.173 [0.136 | 0.044 | 0.093 | 71.54
1000  |0.098 |0.050 [0.109 |{0.096 | 0.056 | 0.040 | 87.76

55 gt 250 0.230|0.198 |0.202 {0.210 | 0.037 | 0.173 | 47.06 -
500 0.132]0.109 |0.152 [0.131 | 0.038 | 0.093 | 71.54
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1000  |0.076 |0.084 [0.068 |0.076 | 0.050 | 0.026 | 92.04
. 250  [0.2540.249 |0.196 |0.233 | 0.039 | 0.194 | 40.64

26 - 500  |0.156]0.160 |0.165 |0.160 | 0.046 | 0.114 | 65.12| 350
" 1000  |0.080 |0.068 [0.072 0.073 | 0.055 | 0.018 | 94.49
250  [0.175/0.177 [0.169 |0.174 | 0.038 | 0.135 | 58.69

27 |#3k4® (500  |0.044 |0.041 [0.045 |0.043 | 0.048 | -0.005 |101.53| <250
1000  |0.047 [0.042 [0.045 [0.045 | 0.045 | 0.000 [100.00
250  [0.220/0.223 [0.214 {0.219 | 0.038 | 0.181 | 44.61

28 %%  |500  ]0.158(0.159 [0.165 [0.161 | 0.047 | 0.114 | 65.12| 312
1000  [0.077|0.102 [0.093 |0.091 | 0.061 | 0.029 | 91.13
250  [0.2410.247 [0.244 |0.244 | 0.037 | 0.207 | 36.66

20 |[F4EE (500  [0.097[0.094 [0.126 [0.106 | 0.039 | 0.067 | 79.50| 328
1000  [0.055 [0.057 [0.060 [0.057 | 0.055 | 0.002 | 99.39
250  [0.269|0.269 [0.267 |0.268 | 0.039 | 0.229 | 29.93

30 % [500  [0.194(0.191 [0.187 [0.191 | 0.040 | 0.151 | 53.79| 462
1000  |0.084 [0.077 [0.090 |0.084 | 0.041 | 0.043 | 86.84
250  |0.2800.282 [0.277 {0.280 | 0.039 | 0.241 | 26.25

31 |#%  [500  [0.213(0.223 [0.212 [0.216 | 0.047 | 0.169 | 48.29| 548
1000  |0.168 |0.160 |0.154 [0.161 | 0.064 | 0.097 | 70.32
250  [0.205/0.211 [0.211 {0.209 | 0.039 | 0.170 | 47.98

32 E} ;ésoo 0.081 [0.050 [0.065 [0.065 | 0.045 | 0.020 | 93.88| 262
1000  |0.046 [0.043 [0.046 [0.045 | 0.048 | -0.003 |100.92
250  [0.459 |0.458 [0.462 [0.460 | 0.041 | 0.418 |-27.91

33 [ A% [500  [0.362/0.361 [0.377 0.367 | 0.039 | 0.328 | -0.37| >1000
1000 |0.215(0.231 {0.289 |0.245 | 0.051 | 0.194 | 40.64
250  [0.1640.179 [0.159 |0.167 | 0.035 | 0.133 | 59.30

34 (g% (500 0.042(0.043 [0.043 |0.043 | 0.041 | 0.002 | 99.39| <250
1000 |0.050 [0.044 |0.043 |0.046 | 0.042 | 0.004 | 98.78
250  0.2270.239 [0.237 |0.234 | 0.036 | 0.198 | 39.41

35 [HME [500  |0.105(0.089 [0.133 [0.109 | 0.041 | 0.068 | 79.19| 322
1000 |0.045 [0.045 |0.044 |0.045 | 0.044 | 0.001 | 99.69

¥41(%) © [1-(Gk & 56 B M3a nm /A2 2 55 B 6 N 734 nm) ¥100% ]
ICs : 4B 153t
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BN EEY M ERZ TEAC BB ZBA BR VAR ZEE
$[E (Bp 250 ~ 500 £2 1000 pg/ml) # s I Ay M 5 T3 & > B
ICso< 250 pg/ml - & F B4 R B B AF 235 Bdly 4 75 Mo - 4 K 3E
Rk
(=) &8 s AILAALIE S (Oxygen radical antioxidant capacity ;

ORAC) zZ A%
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&(+=) AEIREH Trolox % &t R E#H 48 ¥ & % £ (Relative
Fluorescence Unit) & 4& 5 8 1L

44

;Fnllrﬁg Trolox Concentration (uM)
0 2.5 5 10 20 30

0 7654.333 | 8607.667 | 8756.667 | 10164.333 | 7453.000 | 8643.000

542.667 | 1893.667 | 2850.333 | 6352.667 | 6383.333 | 7600.000
10 23.667 286.000 644.333 793.667 | 3171.333 | 2392.667
15 222.333 237.000 340.667 267.667 375.000 321.667
20 219.667 238.333 237.667 255.667 326.667 230.333
25 221.000 236.667 231.667 257.333 234.000 229.667
30 223.667 240.000 231.667 256.000 223.000 226.333
35 224.333 236.333 231.333 253.667 228.000 229.000
40 221.333 241.333 233.667 253.667 225333 232.000
45 221.000 240.333 232.000 253.000 229.667 231.000
50 229.333 243.000 231.333 255.667 232.333 228.000
55 224.000 244.000 236.333 261.333 231.667 229.000
60 224.667 239.000 235.333 252.000 232.000 229.333
Time Trolox Concentration (LM)
(min) 40 60 80 100
0 8073.000f 9145.333| 11457.000] 7353.333
] 7978.000 7035.667| 11350.000f 7345.667
10 6376.667| 5979.667| 10413.000| 7273.333
15 3012.000f 4060.000] 8790.000| 6962.667
20 1207.333] 2940.500] 6498.000 5680.333
25 345.000 487.000] 3909.000 4217.000
30 228.000 227.000] 1032.667) 1773.000
35 233.000 219.667 497.333 405.333
40 230.667 218.000 408.000 314.333
45 226.333 219.667 392.000 320.000
50 232.000 224.333 392.333 325.000
55 232.000 222.333 390.333 333.667
60 229.333 222.667 381.667 328.000
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& (+m) 3y E R (K ERBEHRE)Z ORAC (mM/g)

(a)k
3% |55 R (min) 0 5 (10 |15 {20 |25 |30 | 35|40 | 45| 50 | 55 |60 |AUC &RI\,IA/E)
1 |F¥R 7595|6524(4063|3018(2156| 446| 358| 322| 306| 305| 309| 301|301|3.42 {173.09
2 | kErBE |6413]6492(5051(4621(3780(2564(1902|1328| 540| 396| 312| 305|309(5.30 |347.56
3 |EXA 7365(5217|4782(4333(3542(1265| 560 362| 345| 332| 313|306|301|3.94 |221.35
4 |HFEH® 6814|6866(4498|3856(2884|1650({1039| 694| 465 37| 325|302(302|4.36 ({260.32
5 |&% 6569|6568(4414|3918(2774|1564|1074| 560| 446| 428| 335| 306|302(4.45 |268.68
6 |%E4B |8123]|7466(6654|5633|5021(4152|3560(2245|1953| 496| 397| 351|322|5.71 |385.61
7 | Ak 6773|6523(6015|5331|4561|4201(3331|2564|1654| 578| 436| 342|332|6.30 |440.37
8 |IFik 6932|6424(5954(4230(3996(2754|2006(/1565|1102| 587| 435| 332|312|5.28 [345.71
9 |H i 7227|7369(6954|5781(4430|3654(2564|4980(1352| 694| 463| 362(330|6.39 [448.72
10 WL ¥ A 6153|5954(5642|4452(3650|2655(2017|1658|1136| 542| 326| 305|302(5.65 |380.05
11 |Bee4k 6121(6106{5950(4567(3657|3145|2804|1650| 876| 531| 342| 301|302|5.94 |406.96
12 AR 7452(6525(5687(4723|3101|2564|2012|1104| 698| 432| 342| 307|302|4.73 |294.66
13 | ikfFE  |7422|6333|5331|4523|3306(2072|1658| 892| 433| 376| 342|321|303(4.49 |272.39
14 |&H# 6970|5210(4256|3864(3214|2400(1564(1212| 320| 321| 303| 302|303|4.34 |258.47
15 |daFAE 5914|4464(3761(3015(2513|1654| 780| 564| 365| 325| 306| 302|302|4.10 |236.19
16 4837 F 6150(5680(4364(4096(3562|2896|1652|1006| 537| 442| 380| 326|322|5.11 |329.93
17 |443t3k48 ¥ |7034|6423|5465|4985|3560(2867(1653| 652| 356| 332| 321|304(302(4.87 (307.66
18 |#Lrit 6275(6132(5950(4063(3310|2649|1763|1006| 542| 432| 336| 326|305|5.27 |344.78
19 |HiKz%  [5906(5520(4783|4125(3542(3002|2654(1897| 836| 562| 334| 305|302(5.72 |386.54
20 MERE 6542|16002(5213(4325(3806{2600({1653({1103| 762| 443|3328| 307|302|5.56 |371.69
21 B H 6399|5443|4536(3550(2662(1326| 648| 336| 320| 325| 321| 302|306| 4.14|239.91
222|435 7525|7003(6124(5406(4632|3564|2108|1165| 664| 334| 326| 304|302| 5.24|342.00
23 |HRAEERE 5861|5154|4368|3666(2655|1645| 896| 697| 354| 327| 320| 305|302| 4.53|276.10
24 W= EW18%|6161|5996(5233|4557(3562(2698(1847|1065| 386| 342| 326| 306|304| 5.32|349.42
25 |3k 7368(5423(4040(4465|3723|1657|1032| 564| 346| 326| 328| 304|306| 4.06|232.48
26 [EPEFB  |6194|4885(3654|2658(1878|1035| 666| 326| 320( 308| 316| 306|302| 3.69(198.14
27 |#5kAE 7884|6888(6021(4463(3864|2264|1165| 472| 432| 354| 325| 320|306 4.41|264.97
28 |5 6518|6003(5320(4265(3467|2478|1444| 552| 431| 326| 320| 320|304| 4.87|307.66
29 |H4rE 6558(6010{5523|4565|3480(|2469|1356| 896| 493| 369| 327|326(302| 4.98(317.87
30 | ¥ 7416|5677(4012|3550|2754(1906|1124| 496| 325| 320| 304| 306|302| 3.84|212.06
31 |Fi% 7225|6206(5157|4443(3536|2674|1658(1066| 396| 342| 306| 308|302| 4.65|287.24
32 |BAREHHk|6825|5817|4794(3720(2699(1624| 587| 419| 378| 324| 326| 324(302| 4.12|238.05
33 | A% 6653|4750(3715(1670| 670| 436| 354| 332( 325| 304| 306|302(304| 3.02(135.96
34 |FA R 7726(5718(4703|3686|2632|1570| 443| 340| 336| 324| 320| 308(303| 3.68({197.22
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35 |EMRE 7462|6466|5426(4361(3302(2260(1188| 590| 465| 342| 330| 320|306| 4.40|264.04
(b) E#k 3%

4 3% |9 ] (min) 0 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 |AUC mlcg)
1 |F¥mR 5416|4438|3326(2210(1095| 973| 759| 451| 304| 304| 302| 302(302(3.73|201.86
2 | KEHEF  |5871|14926|3922(2962|1983|1093| 562| 336| 326/ 330| 324| 326(302|3.96(223.20
3 |FXA 5588(4610(4547(3524|2469|1413| 377| 335| 326/ 320| 306| 304/|302|4.37|261.25
4 |[FEH 5361(4405(3380(2354(1299| 789| 546| 443| 324| 320| 306| 304(302(3.76/204.64
5 [#F 6909|5634(4452(3323|2206|1156| 605| 445| 356| 324|321| 306|304|3.81/209.28
6 [FEFB 16696/5578|4455|3311|2175|1081| 450 356| 336| 326|320 304(306|3.84(212.06
7 | B 6474|5546|4484(3394/2359|1358| # | 627| 331| 320| 311| 302|303(4.15|240.84
8 |&=Fik 6854|5512|4958(4260(3796|2770| # | 737| 633| 456| 328| 302(304|4.78/299.30
9 |RiEHx np |np (np |np |np |np |np |np |np |np |np|np |np|np| np
10 |WL2 R np |np |np (np (np (np |np |np |np (np (np | np |np| np | np
11 |[Bhak 4878|3899|2906|1915| 923| 932| 492 310| 308| 306| 302| 302(302|3.64[193.50
12 (AR np |np | np |np |np |np (np | np |np | np |np | np |np| np np
13 |&iffr ¥ |7063|6788(5624|4508|3437(2298| # | 825| 472| 396| 347| 306(304|4.74/295.59
14 & # 6182]5201|4442(3086(2012(1925| 861| 461| 462| 320| 305| 306(302|4.18|243.62
15 |&AE 5373|4403|3395|2364(|1350( 830( 312| 310| 311| 306| 304| 302|302|3.70[{199.07
16 |47 7 5860(4860(3833(2873|1830| 812| 773| 464| 320| 324|320| 306|302(3.90|217.63
17 |$h¥bshia % |5713|4819(3782(2806(1820| 857| 457| 354| 326| 324|306 302|303|3.88|215.78
18 |Atdrit 6324|5155|4979(3816(2704(1616| 523| 323| 320| 316| 304| 306|304|4.27(251.97
19 |HaEfEx  16129|5152(4104|3061(2011(1941| 884| 526| 378| 306| 306| 302|302|4.14/239.91
20 | MRE 6200|5057|4006{3098(2240(1278| 653| 592| 398| 349| 305| 304(302|4.00(226.91
21 [m# 5978|4954|3856(2773(1733| 669| 531| 387| 320| 308| 302| 304(306|3.75(203.71
22 |F35 6967|6013|5885|4732|3543 (2463 |###| 648| 443| 394|327 312(302|4.80|301.16
23 |#REERE 5159|4222|3223|2220(1207| 594| 480| 350| 313| 308| 302| 302(302|3.68(197.22
24 W= ¥ 1% |7372(6216|5066(4971|3835|2759| # | 661| 525| 421|383 302|304|4.68/290.02
25 B 6378|5383|4326|3220(2085({1988| 830| 676| 483| 327|320 304(302(4.17(242.69
26 |FPELHRE  |6382|5198|1020|3872|2751|1677| 569| 484| 384| 364|352 304(302(3.71(200.00
27 |#ERAE 8007|7227|6346(5302(4213(3992| # |1455| 787| 442|326/ 308| 30|5.14(332.71
28 |&F 6634|5382|4219|3099(2999(1888| 780| 568| 395| 368|323| # [304|4.55[277.96
29 |HizE 5671|4755|3690(2602(1549| 874| 389| 327| 321| 328| 324| 304|304|3.78|206.50
30 |®E 7556|6747|5380(4231|3150({2096| # | 969| 694| 613|357 338(312|4.43(266.82
31 |Fi% 5632|4620(3584(2501(1458| 931| # | 357| 343| 314|304| 302(302|4.62(284.45
32 |BAEHH|6879|5678|14397|3171|2994(1829| 745| 634| 526| 465|391| 348|305|4.12(238.05
33 A% 5739(4547|3432|2380(1226| 537| 420| 340( 332| 326|306/ 304(302(3.52(182.37
34 |FEAR 5147|4180(3771|2143|2128|1115| 570 507| 470| 342| 326| 306(306|4.14/239.91
35 [BMR& 6418|5402|4293|3176|2088(1023| 598| 529| 366| 325| 323| 322(304(3.92(219.49
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(w) ¥4 DEETREANRE

2(+38) ARBROHEDRERDZEEESN

% | Y | RE % & (A734 nm) ik | #R | EoN*
% | &4 [(ugml)| 1 |2 3 |3 (BRAE| RE (%)
250 0.556 0.539] 0.550| 0.548| 0.056| 0.493| 45.465

1 |F A (500 0.451| 0.426| 0.413| 0.43| 0.070| 0.360| 60.177
1000 | 0.244| 0.299| 0.24| 0.261| 0.126| 0.135| 85.066

L |250 0.565| 0.548| 0.546| 0.553| 0.040| 0.513] 43.252

2 ;Rﬁsoo 0.564| 0.46] 0.512| 0.512| 0.042| 0.470| 48.009
1000 | 0.202| 0.208| 0.224| 0.211| 0.077| 0.134| 85.177

250 0.752| 0.747| 0.708| 0.736| 0.039| 0.696| 23.009

3 % XA (500 0.690| 0.759| 0.714| 0.721| 0.044| 0.677| 25.111
1000 | 0.625| 0.511| 0.552| 0.563| 0.065| 0.498| 44.912

250 1.484| 0.862| 0.691| 1.012| 0.070| 0.943| -4.314

4 |F %3 (500 0.763| 0.608| 0.671| 0.681| 0.087| 0.594| 34.292
1000 | 0.483| 0.496| 0.594| 0.524| 0.139| 0.385] 57.412

250 0.708| 0.961| 0.691| 0.787| 0.041| 0.745| 17.588

5 &% |500 0.707| 0.686| 0.696| 0.696| 0.059| 0.637| 29.535
1000 | 0.466| 0.517( 0.500| 0.494| 0.075| 0.419| 53.650

s g *250 0.684| 0.689| 0.677| 0.683| 0.046| 0.637| 29.535

6 " 500 0.633] 0.610] 0.625| 0.623| 0.049| 0.574| 36.504
1000 | 0.441| 0.404| 0.376| 0.407| 0.073| 0.334| 63.053

250 0.699| 0.675| 0.635| 0.670| 0.050| 0.619| 31.527

7 |ZH & (500 0.599| 0.620| 0.617| 0.612| 0.063| 0.549| 39.270
1000 | 0.306| 0.370| 0.315| 0.330 0.092| 0.238| 73.673

250 0.530| 0.514| 0.567| 0.537| 0.050| 0.487| 46.128

8 |4 F# (500 0.374| 0.337| 0.324| 0.345| 0.058| 0.287| 68.252
1000 | 0.271] 0.279]| 0.290| 0.280| 0.092| 0.188| 79.204

250 0.774| 0.766| 0.780| 0.773| 0.044| 0.730| 19.248

9 |HFEHR |500 0.685| 0.857| 0.724| 0.755| 0.047| 0.708] 21.681
1000 | 0.562| 0.594| 0.585| 0.580| 0.063| 0.517| 42.810

250 0.813] 0.767| 0.737| 0.772| 0.045] 0.727| 19.580

10 (L Z R 500 0.684| 0.68| 0.753]|0.7056| 0.055| 0.651| 27.987
1000 | 0.544| 0.463| 0.495| 0.501| 0.098| 0.403| 55.420

250 0.843| 0.972| 0.844| 0.886| 0.049| 0.837| 7.412

11 |Bk44& (500 0.912| 0.806| 0.894| 0.871| 0.055| 0.816] 9.735
1000 | 0.753| 0.825| 0.799| 0.792| 0.077| 0.715| 20.907
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250 0.786| 0.785| 0.773| 0.781| 0.041| 0.741| 18.031

12 | B R 500 0.758] 0.779| 0.764| 0.767| 0.045| 0.722| 20.133
1000 | 0.725| 0.688| 0.705| 0.706| 0.059| 0.647| 28.429

e 1 250 0.648| 0.638] 0.637| 0.641| 0.043| 0.598| 33.850
13|, 500 0.604| 0.648| 0.654| 0.635| 0.048| 0.587| 35.066
i 1000 | 0.370] 0.386| 0.354| 0.370| 0.096| 0.274| 69.690
250 0.777| 0.78] 0.901| 0.819| 0.038| 0.781| 13.606

14 |&#  [500 0.821| 0.778] 0.796| 0.798| 0.044| 0.754| 16.593
1000 | 0.732| 0.697| 0.677| 0.702| 0.078| 0.624| 30.973

250 0.872| 0.847| 0.728| 0.816| 0.070| 0.746| 17.478

15 [&F+ % |500 0.851| 0.867| 0.855| 0.858| 0.094| 0.764| 15.487
1000 | 0.830[ 0.825| 0.839| 0.831| 0.169| 0.662| 26.770

250 0.847| 0.818| 0.829| 0.831| 0.049| 0.782| 13.496

16 [4&37FF |500 0.825| 0.829| 0.794| 0.816| 0.054| 0.762| 15.708
1000 | 0.889| 0.791| 0.807| 0.829| 0.074| 0.755| 16.482

" hjgi%250 0.667| 0.748| 0.692| 0.702| 0.042| 0.661| 26.881

17 53 500 0.603| 0.551{ 0.609| 0.588| 0.057| 0.531| 41.261
1000 | 0.368| 0.414| 0.435| 0.406| 0.067| 0.339| 62.500

250 0.610] 0.597| 0.584| 0.597| 0.043| 0.554| 38.717

18 |[A#rit [500 0.484( 0.533| 0.547| 0.521| 0.050| 0.471| 47.898
1000 | 0.292| 0.288| 0.290| 0.290| 0.086| 0.204| 77.434

L. [250 0.509| 0.432| 0.492| 0.478| 0.052| 0.425| 52.987

19 ;; B 500 0.318| 0.412] 0.391|0.3736| 0.070| 0.304| 66.372
1000 | 0.214| 0.348| 0.245| 0.269| 0.095| 0.174| 80.752

250 0.761| 0.731] 0.645| 0.712| 0.041| 0.672| 25.664

20 (¥ RFE |500 0.761| 0.765| 0.789| 0.775| 0.050| 0.725| 19.801
1000 | 0.725| 0.777| 0.761| 0.754| 0.100| 0.654| 27.655

250 0.677| 0.742| 0.700| 0.706| 0.072| 0.635| 29.757

21 /%H (500 0.637| 0.649| 0.616| 0.634| 0.090| 0.544| 39.823
1000 | 0.510] 0.504| 0.503| 0.506| 0.158| 0.348| 61.504

250 0.424| 0.436] 0.422| 0.427| 0.054| 0.374| 58.628

22 |4%LE |500 0.287| 0.272| 0.256| 0.272| 0.062| 0.210{ 76.770
1000 | 0.237| 0.228] 0.241| 0.235| 0.138] 0.097| 89.270

250 0.864| 0.852| 0.870| 0.862| 0.042| 0.820| 9.292

23 (#-BFHE 500 0.825) 0.921| 0.879| 0.884| 0.052| 0.832| 7.965
1000 | 0.856| 0.836| 0.903| 0.865| 0.070| 0.795| 12.058

0y |4 3 37/250 0.834| 0.837| 0.837| 0.836| 0.050| 0.786| 13.053
A% |500 0.800| 0.791| 0.792| 0.794| 0.057| 0.737| 18.473
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1000 | 0.788| 0.755| 0.774| 0.772| 0.082| 0.690| 23.673

250 0.752| 0.767| 0.763| 0.761| 0.038| 0.723| 20.022

25 |BF3 500 1.351] 0.751] 0.758| 0.953| 0.040| 0.913]| -0.996
1000 | 0.630] 0.642| 0.636| 0.636| 0.057| 0.579| 35.951

- ﬁlLzso 0.630| 0.608| 0.655| 0.631| 0.055| 0.576| 36.283

26 " 500 0.616| 0.589| 0.624| 0.610| 0.070| 0.540| 40.265
N 1000 | 0.499| 0.440( 0.468| 0.469| 0.107| 0.362| 59.956
250 0.832| 0.688| 0.714| 0.745| 0.041| 0.704| 22.124

27 |#KAE 500 0.673| 0.832] 0.655| 0.720| 0.049| 0.671| 25.774
1000 | 0.453| 0.444| 0.468| 0.455| 0.091| 0.364| 59.735

250 0.591| 0.581| 0.582| 0.585| 0.045| 0.540| 40.265

28 |&F (500 0.601| 0.575| 0.616| 0.597| 0.055| 0.542| 40.044
1000 | 0.421| 0.395| 0.412| 0.409| 0.083| 0.326| 63.938

250 0.609| 0.586| 0.584| 0.593| 0.059| 0.534| 40.929

29 |F4EE (500 0.511| 0.581| 0.500| 0.531| 0.071| 0.460| 49.115
1000 | 0.382| 0.366| 0.389| 0.379| 0.117| 0.262| 71.018

250 0.780| 0.755| 0.767| 0.767| 0.041| 0.726| 19.690

30 |%E  |500 0.687| 0.723] 0.710| 0.707| 0.043| 0.664| 26.549
1000 | 0.550| 0.607| 0.560| 0.572| 0.059| 0.513| 43.252

250 0.803| 0.748| 0.750| 0.767| 0.073| 0.694| 23.230

31 |F%& [500 0.628| 0.710] 0.681| 0.691| 0.106| 0.585| 35.288
1000 | 0.748| 0.770| 0.740| 0.753| 0.202| 0.551| 39.049

q j&ézso 0.778| 0.815| 0.839| 0.811| 0.063| 0.747| 17.367

32 i 500 0.778| 0.799| 0.810| 0.796| 0.081| 0.715| 20.907
1000 | 0.666| 0.675| 0.639| 0.660| 0.146| 0.514| 43.142

250 0.496| 0.540| 0.502| 0.513| 0.058| 0.455| 49.668

33 | EA% (500 0.462| 0.370| 0.436| 0.423| 0.066| 0.357| 60.509
1000 | 0.222| 0.282| 0.285| 0.263| 0.107| 0.156| 82.743

250 0.897| 0.834| 0.848| 0.860| 0.047| 0.812| 10.177

34 (# AR |500 0.821] 0.874| 0.807| 0.834| 0.048| 0.786| 13.053
1000 | 0.812| 0.770| 0.757| 0.780] 0.065| 0.715| 20.907

250 0.833] 0.821| 0.803| 0.819| 0.052| 0.767| 15.155

35 |HR& (500 0.729| 0.752| 0.718| 0.733| 0.061| 0.672| 25.664
1000 | 0.595| 0.552| 0.551| 0.566| 0.09| 0.476| 47.345

FE S N1 (%)=[(Ao-A)/AJ* 100, &8 &

4§ %0 A¢=0.904
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Z(+X) AEBRAHEDBERERDZEHBELN

| ¥ | RE R % B (A734 nm) Wik | FR | BEHH*
% | &4 |(ugmD| 1 ]2 3 [ PHIRAE| RE | (%)
250 0.846 0.860(0.851| 0.852| 0.048| 0.805 | 10.951
1 [F% M |500 0.913| 0.912{ 0.84| 0.888| 0.048| 0.840 7.080
1000  0.969| 0.93|0.845| 0.915| 0.193| 0.722 | 20.133
. 1250 0.844| 0.947(1.028| 0.940 0.181| 0.759 | 16.040
2 LKR-&SOO 0.954| 0.903/0.989| 0.949| 0.224| 0.725 | 19.801
¥ 1000 |1.091] 1.079|0.978| 1.049| 0.440| 0.609 | 32.633
250 0.873| 0.985/0.876/ 0.911| 0.034| 0.877 | 2.987
3 |FXAF |500 0.891| 0.964/0.901| 0.919| 0.046| 0.873 3.429
1000  |0.886| 0.947|0.876| 0.903| 0.120| 0.783 | 13.385
250 0.851| 0.865[0.858| 0.858| 0.114| 0.744 | 17.699
4 A% |500  |0.893| 0.875/0.913| 0.894| 0.178| 0.716 | 20.796
1000 |0.859| 0.939(0.937| 0.912| 0.294| 0.618 | 31.637
250 0.840| 0.943|0.882| 0.888| 0.051| 0.838 7.301
5 &% 500 0.867| 0.907|0.838| 0.871| 0.195| 0.676 | 25.221
1000  [0.899| 0.918|0.864| 0.894| 0.231| 0.663 | 26.659
. 4’_250 0.956| 0.940(0.877| 0.924| 0.044| 0.880 | 2.655
6 " 500 0.869| 0.867|0.886| 0.874| 0.071| 0.803 | 11.173
1000  |0.886( 0.913|0.917| 0.905| 0.102| 0.803 | 11.173
250 0.974| 0.932(0.924| 0.943| 0.082| 0.862 | 4.646
7 |EA A& (500 1.019] 0.989]0.971| 0.993| 0.141| 0.852 | 5.752
1000 1.108| 1.110(1.076| 1.098| 0.273| 0.825 8.739
250 1.069| 0.904| 0.849| 0.941| 0.067| 0.873 3.429
8 [#&F B |500 0.927| 0.889|1.069| 0.962| 0.070| 0.891 1.438
1000 1.165| 0.928/0.966| 1.020| 0.164| 0.856 5310
250 np | np np np np np np
9 |RlFEH {500 np | np | np | np np np np
1000 np | np np np np np np
250 np | np np np np np np
10 (WL Z AR (500 np | np | np | np np np np
1000 np | np np np np np np
250 0.984| 0.983(0.981| 0.983| 0.154| 0.829 8.296
11 (Bka%& (500 1.042| 1.062|1.105| 1.070| 0.178| 0.892 1.327
1000 1.137| 1.104| 1.161| 1.134| 0.328| 0.806 | 10.841
12 s A 250 np | np np np np np np
500 np | np np np np np np
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1000 | np | np | np | np | np np np

ey 250 |0.930 1.026]1.032| 0.996| 0.181] 0.815 | 9.845
13| 500 [1.050| 1.119]1.122| 1.097| 0.256] 0.841 | 6.969
¥ 1000 [1.299| 1.277|1.266| 1.281| 0.416| 0.856 | 5.310
250 |0.958| 0.894]0.939| 0.930| 0.061| 0.870 | 3.761

14 [¥#  [500  [0.905| 0.843]0.947| 0.898] 0.095 0.803 | 11.173
1000 [1.021] 0.9120.934] 0.956| 0.094| 0.862 | 4.646

250 |0.894| 0.980|0.905 0.926| 0.050| 0.876 | 3.097

15 @A % 500  [0.991] 0.967|0.942| 0.967] 0.065 0.902 | 0.221
1000 [0.929] 0.9481.017| 0.965| 0.131] 0.834 | 7.743

250  |1.156| 0.987|1.046| 1.063] 0.176| 0.887 | 1.881

16 |#4% % 500  [1.002| 1.002]1.002| 1.002] 0.224] 0.778 | 13.938
1000 [1.231] 1.135/1.091| 1.152| 0.441] 0.711 | 21.350

g s 5230 [0778] 0.892/0.927) 0866 0.104] 0762 | 15.708
17 | gy [200_ [0.971] 0.917/0.902] 0930 0.149 0.781 | 13.606
1000 [1.014| 0.978/0.968 0.987| 0.247] 0.739 | 18.252

250 |0.877| 0.878/0.978 0.911| 0.067| 0.844 | 6.637

18 [#£#rit (500 [0.911] 0.9420.915] 0.923] 0.088] 0.835 | 7.633
1000 {1.001| 1.009|0.967| 0.992| 0.164| 0.828 | 8.407

& 3220 |1012] 1.037/0953/1.000 | 0.150] 0.850 | 5.973
191, 500  [1.082| 1.000| 1.039| 1.040| 0209] 0.831 | 8.075
1000 |1.278| 1.263|1.183| 1.241] 0.430| 0.811 | 10.288

250 [0.897| 0.900| 0.885 0.894| 0.137| 0.757 | 16.261

20 |#HRE 500 [0.995) 0.9920.975| 0.987] 0.150] 0.837 | 7.412
1000 [1.205 1.177)1.223| 1.202] 0.289] 0.912 | -0.885

250 10.956| 0.916]0.908 0.927] 0.072| 0.855 | 5.420

21 W% 500  [0.947| 0.925/0.925| 0.932] 0.098] 0.834 | 7.743
1000 {0.988| 1.076/0.996| 1.020] 0.176| 0.844 | 6.637

250 {0.993| 0.985|0.971| 0.983| 0.056] 0.927 | -2.544
22 |44% [500  [1.081] 1.152|1.100 1.111] 0.071] 1.040 | -15.044
1000  |1.190| 1.358|1.562 1.370| 0.193] 1.177 | -30.199

250 [0.964| 0.957|1.050| 0.990| 0.064| 0.926 | -2.434

23 |#BHE (500 [0.971] 0.928/0.947| 0.949] 0.084| 0.864 | 4.425
1000 [0.957| 0.997|0.938 0.964] 0.143| 0.821 | 9.181

250 [0.949| 0.935/0.928| 0.937| 0.066| 0.871 | 3.650

24 i?};f Hl500  [0.994] 0915 1.005 0.971] 0.083| 0.888 | 1.770
1000 [1.025| 1.081|1.061] 1.056] 0.172] 0.884 | 2.212

25 |3 250 [0.877| 0.879]0.903| 0.886] 0.062] 0.824 | 8.850
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500 0.919| 0.907|0.902| 0.909| 0.095| 0.814 | 9.956
1000  [1.001| 0.945|0.967| 0.971| 0.180| 0.791 | 12.500

o & 4__250 0.894| 0.867|0.907| 0.889| 0.080| 0.812 | 10.177
26 # 500 0.886| 0.901|0.926| 0.904| 0.071| 0.833 | 7.854
" 1000  |0.914| 0.940|0.925| 0.926| 0.144| 0.782 | 13.496
250 0.879| 0.877|0.903| 0.886| 0.065| 0.821 | 9.181

27 |43k 48 (500 0.917| 0.927/0.882| 0.909| 0.074| 0.834 | 7.743
1000  [0.951| 1.050(1.026| 1.009| 0.190| 0.819 | 9.403

250 0.844| 0.867|0.901| 0.871| 0.065| 0.806 | 10.841

28 |&F  |500 1.037| 0.915| 1.011| 0.988| 0.107| 0.880 | 2.655
1000  |1.065| 0.970|1.009| 1.015| 0.306| 0.708 | 21.681

250 0.894( 0.922]0.961| 0.926| 0.120| 0.806 | 10.841

29 |E#HE (500 1.053| 0.953(0.951| 0.986| 0.169| 0.817 | 9.624
1000  [0.960| 0.982|0.941| 0.961| 0.263| 0.698 | 22.788

250 0.865| 0.850/0.927| 0.881| 0.035| 0.846 | 6.416

30 % [500 0.991| 0.967|0.865| 0.941| 0.040| 0.901 | 0.332
1000 |0.929| 0.944|0.904| 0.926| 0.068| 0.857 | 5.199

250 0.820( 0.911]0.945| 0.892| 0.089| 0.803 | 11.173

31 |#% |500 0.927| 1.014|0.955| 0.995 0.127| 0.868 | 3.982
1000 |0.945| 0.942/0.992| 0.960| 0.229| 0.730 | 19.248

. 4:@250 1.013| 0.984/0.938| 0.978| 0.094| 0.884 | 2.212

32 . 500 0.954| 1.019|1.032| 1.002| 0.134| 0.867 | 4.093
1000  [1.081| 1.096| 1.113| 1.097| 0.241| 0.856 | 5.310

250 0.874| 0.904/0.914| 0.897| 0.086| 0.811 | 10.288

33 | A% [500 0.962| 0.949|1.010| 0.974| 0.136| 0.837 | 7.412
1000 |1.059| 1.101|1.034| 1.065| 0.254| 0.810 | 10.398

250 0.882| 0.892(0.833| 0.848| 0.041| 0.807 | 10.730

34 (3 /4 R |500 0.896| 0.897|0.901| 0.898| 0.054| 0.844 | 6.637
1000 |0.963| 0.970|0.934| 0.956| 0.094| 0.862 | 4.646

250 0.941| 0.913]0.908| 0.921| 0.121| 0.799 | 11.615

35 |H R E (500 0.947| 1.005|0.906| 0.953| 0.188| 0.764 | 15.487
1000 |1.069| 1.056|1.094| 1.073| 0.315| 0.758 | 16.150

FE A 71(%)=[(Ag-A1)/A*100; 88 B Bai5%n A=0.904
Nd: #k &£ &R B R #AT
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BRELME S BRRAAENE

BEBE BRI

# % A 3% © Hitachi LaChrom Elite (L-2450)

1R8] 35 © — A& 5|44 8 % (Diode Array Detector)
DR

%4x (Column) :7& B Merck LiChrospher 100 RP-18, 5 um, endcapped,
4 mm x 250 mm

#% ) 48 (Mobile phase) : 0.05 M Phosphate buffer (A) : Acetonitrile (B)

ik ¢ 1 mL/min

EI%I-]E) 0.0 | 5.0 {20.0{20.1{30.0{30.1{40.0{40.1|50.0{50.1{60.0{60.1|80.0({80.1| 100

%80 80 |80 | 75|75 |70 | 70| 65|65|60|60]|40 |40 20|20

3220 20 20 [ 2525|3030 (35|35]|40|40 |60 | 60 | 80 | 80

EEER

Pump A Sclvent A £5.0%

Solvert B 35.0%
Solvert C 0.0%
Solvent 0 0.1%
Flow Rate 1.000 mLemin
Event 43.4 min
Time [min)
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