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ABSTRACT

Chinese herbs tend to absorb humidity during preservation, which provides a favorable
environment for microorganisms and storehouse insects. Besides damaging the components of
these Chinese herbs, toxic materials may be produced. During recent years, many countries have
been enforcing strict regulations concerning the number of bacteria in food and in botanical
drugs. The technique of gamma irradiation on microbial decontamination has been widely used
in western countries for several years. In Taiwan, National Tsing Hua University and the Institute
of Nuclear Energy Research have performed several researches on the related topic, mostly on
the effective dose of gamma irradiation.

This program selected six from ten Chinese herbs from the primary program. For the first
year, Radix Paconiae Alba and Radix Scutellariae were chosen., for the second year, Fructus
Crataegi, Radix Salviae, Rhizoma Chuanxiong and Pericarpium Citri Reticulatae were chosen.
The herbs were exposed to the normal effective dose of gamma irradiation, which is 10 kGy.
Higher doses such as 15 kGy, 20 kGy, 30 kGy ,40 kGy were also tested. The amount of marker
component before and after the exposure of gamma irradiation were measured and compared.
Their anti-oxidizing activity were also evaluated and compared.

Radix Paeoniae Alba, Radix Scutellariae, Fructus Crataegi, Radix Salviae, Rhizoma
Chuanxiong and Pericarpium Citri Reticulatae were extracted with methanol with ultrasonic

device for three times and analyzed by Waters XTerra RP18 Sum (4.6x250mm) column and



Waters Atlantis RP18 Sum  (4.6%250mm). The content of Paeoniflorin, Baicalin Epicatechin ,
Tanshinonel, Ferulic acid and Hesperidin of the corresponding herbs before and after various
doses of irradiation were analyzed. For anti-oxidizing activity, a-tocopherol was used as standard.
The DPPH free radical scavenging activity were measured at 517 nm.

The content of Paeoniflorin, Baicalin Epicatechin , Tanshinonel, Ferulic acid and
Hesperidin of unradiated and radiated Radix Paeoniae Alba, Radix Scutellariae, Fructus Crataegi,
Radix Salviae, Rhizoma Chuanxiong and Pericarpium Citri Reticulatae were analyzed by HPLC.
After statistical analysis, the P value for Radix Paeoniae Alba and Radix Scutellariae were 0.39
>0.05 and 0.28 > 0.05 (n=3), no significant difference were found for the content of
paconiflorin and baicalin before and after several different doses gamma radiation, the
epicatechin content of Fructus Crataegi showed significant decrease after gamma irradiation.
Content of Tanshinonelof Radix Salviae, after statistical analysis, no significant difference was
found. The Ferulic acid content of Rhizoma Chuanxiong decreased after gamma irradiation
expect the 10 and 15 kGy dose. The Hesperidin of Pericarpium Citri Reticulatae, after statistical

analysis, no significant difference was found.

The antioxidizing activity of irradiated for DPPH free radical scavenging activity of
different dose radiated Radix Paeoniae Alba and Radix Scutellariae, after statistical analysis,
no significant difference was found. Fructus Crataegi and Radix Salviae all showed significant
decreased antioxidizing activity . Rhizoma Chuanxiong and Pericarpium Citri Reticulatae

showed lower antioxidizing activity, however, no statistic difference were found.

Key ward : Radix Paeoniae Alba, Radix Scutellariae, Fructus Crataegi, Radix Salviae,Rhizoma
Chuanxiong, Pericarpium Citri Reticulatae, gamma irradiation, Paeoniflorin, Baicalin

Epicatechin , Tanshinone I, Ferulic acid and Hesperidin , antioxidization activity.
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Mgk B R A DHE T CCMPI4-RD-010 Ao 5355 BAT ¥+ BH R B A
PER A SatE

Ha B RA8FAO) - AR R T AJAEA) fo & R4 4 a8
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HEMELREE 10KGy B FRA A LA MRS NSRS E RARR I
O B RERFEEBHABETAZERAI TR a8
Py E R SR BB REER B EED ) PRERBA RS OAE
O BAYAREEY BRABIIENAG LA RERAGHEEEA -
BINSEHER BT - F AN HARARFERY O T REHNBAER
BHFEF LI BHAAR B GAAT - CAF SR FHEE 2 B4R
BATRH - BB R T X R @@ (UNIDO) 1984 £ 2 0% » R B T2 ¥
BEREFMLZBABERS N IXI0'E > 4B B ERAKE SRES
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RPBUBAAEYERESERAAAKE P (EE) mEHS

D) 7EARBUZHUB ABAMREREL T KBEY
( Escherichia coli) © R48¥ & -

(2). & PIRARHE (Salmonella species) © R34 K -

(3). &4 8RAZ B (Pseudomonas aeruginosa) : RiF# ¥ o

4). €2 EH HKE (Staphylococcus aureus) : FRiEMH o

(5). ¥F E. ki 4 M4t (Total plate count) : & % R 454318 100,000 {8

(10°CFU/g)
(6) BE B M A (Yeast & Mould) ! # %, K545 100 1@
( 10°CFU/g) »

RBZ BT ERGFAARTENESE  AILSH A MAEHKRTE
CHELZAHRARERSEZ LN  HEFUBHBH 2 EREZD .
HIBXEERHRIEE I0KGy BB TERFRARE  BE 10
kGy #8444 » ¥ # = flavonoids ~ glycosides  anthocyans  triterpene saponins
RS BRAYN T 25 RA L BAABI - A E B Paconiae Radix &
I0kGy Bkt - AARRTRALERELAEHED - oBE LS
BEAZ2T2BELAAZBRAAME D ERTZHEHA Y2 BHREFAT
B~ 10 kGy #2408 B $ % 844 F = tannins - phenolic & B-carotene %4
ERCRRABANTE B D HMHYE 10kCy Bl EBHEL LR S BB
SEMMBEBRZIRLY  BANS BB KNS LHBHEN BY R
—RHAY  ERE BB TEAB LT M FEARE Al A -
EE B ABEAEMRRZFTHES I0KGy L 8T A 15kGy ~
£FBA3KGy BEABTALRBLZHEA TGy LR EHEEL
(FDA) #1986 $R@MAR LB AR - L P35 SR RMAN S F 3
REY > wFFHREZE RN > THEAI0KGy 22 B #7820 . F
¥ FDA &R AGBRTRAZRLERLY RAEERRBHD - A e
HLERBRAM SRFENABEADL KSR B4 (it
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F)RBLERES AR BTENBHRBZATY  wxs282
Ao £ 7E % (isoflavones) R 9p&hfAs (lecithin) » f£48 5kGy Ao & 4448 53
HARBRLEEBBREAY  EEAREAMYDE (b

1,1-diphenyl-2-picrylhydrazyl ) [ 2244 %] & @340 ; KR4 3KkGy #) &
Bk BB RS BRBEA bl RH b £ BB AR
RFERMRMEHE - 242 A 1~2kGy R 0.1~0.6 kGy M ETEA B R - &
HEZBEFAFEARAAARBE RITHS - GR A4 Bt
RAAZNE S LB 56 T2 BB S LB BAL -
P4 CHARE-KE-4RIL -GE-af BB -E%F -BLH A
RO LRI - FE AR FFE - HE B R B &l
BAR - ALY ~ Bk - AP 8 MR- B -ELBEM - B &
BRFE - RHFARTEHRTEEAN R TR okl € 2
M MTRRAT BRZEIANRETETHNZIEBHAEAR - &R
PRI E 25~27T5kGy BEF B A AEELDRE > S8 £ 2 - Mk
HRAEAGREFD YT EM E U 15KkGy 2 B4 #] 8 5 > 24 10 kGy

MEHRRH  HEBTEMOARTORERR AHEPHERI &
ZE % Sl

A EMILBRETBAHBZ 10 kGy BANABH I IHER IS
fbsh o b HATAE S 3RBR > 3 A0 15kGy,20 kGy, 30 kGy,40 kGy 2 A & 4 &
BAdg  WREEZERSZSERICREHEILLE -

FAESVAERIAERIT AARRARBOER BT P BHWE
RBAZBE BATHEMF T B ERBE T EBAH ExR2 45
oA EREHEMERZHHAVEER T § S ERGYREL2
ERM B_FERRE NS - ALARLBEASEY > T LEY
2k 2 10kGy % 8 B 414 1847 15 kGy, 20 kGy, 30 kGy £ £ 40 kGy
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BB EZ o EHA RS BB AR LA ABRERSTEZIEL -

2 HPLC 4 #tb BB A28 8Lt E—F L BN A FX 2
EEM B EERANE - FE2RALBEFIHEEH ERE#E (10
kGy, 15 kGy, 20 kGy, 30 kGy £ £ 40 kGy) i 544 B 4% » R EE

MEE 2 LB o
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A~ ARk
= TRMHERE
(=) HPLC RIAALRBAZEM 6y - FX Lk A4 N ER
REMERE TG #47T -
(=) HRELCHKFE LC KT - Phosphoric acid » % # F 7 ~ DPPH -
(Z) HPLC##£&K : &% : HEY (Paconiflorin) » B & Sigma o
¥ 2% (Baicalin) > 88 8 Sigma -
L4 ¢ &S24 % (Epicatechin) » B & Sigma -
44 : /%81 ( Tanshinonel ) » # & Sigma -
N8 FTa%8% (Ferulic acid) » 8% A Sigma -
& - # & H (Hesperidin) » B4 Sigma -
DPPH & & B F PR AE /742 8 5% © a-tocopherol ~ Trolox » 8% & Sigma -
(m) &E: HHRAEBHH ° WATERS™ 2695 Separation Module with

S5d

22
H

autosampler 717" » {43 % : WATERS™ 996 Photodiode Array
Detector > # 44 | WATERS™ 996 Photodiode Array Computer

Intégrater °
—TRYE

(=) BERzEAY - FX - LB - AL NERARESHHR0 g &
RaFRT 0 BEFERPRA T R A AR A0
BB AHRE B4 EE 55 A 10kGy ~ 15 kGy ~ 20 kGy ~ 30 kGy
B 40kGy  H— B EHBEHHIR -
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(=) RER & B RBAATRZIERR Y RILILE
OEEEST T2 S
A # B & ¢ % & H(Paeoniflorin)
1A £ Sl AR

B %] & - (Paeoniflorin)#f B AR 52 4 10 mg » WM iw FELE
RER 10mL (1mg/mL)» & 45 um JEEEiBE 4 HAEZ 8 SRR -

2T

B % # i (Paconiflorin)42 # S H AR FERARERLE » 53 A4
0.01 ~ 0.0075 ~ 0.005 ~ 0.0025 A 0.001 mg/ mL - pA42 & Sk S dmEtb 1 E
RLBE VR EIgtREEgMHeaF X Rta01as -

3R LA

BRARBRA0S g HABE  WwTFEER20mML > ENBERE
BRER=Z+pEZBEZ REGHBUAFEER20mL ) B LRFEETHR
ML AHLELFRBREEEEIOmML AR ImL £E % 20mL » & 45 um
TR BIEL 0 EABSIERR

n)l:u

F i

J& ¥ &4 Waters XTerra RP18 5pum (4.6x250mm) Part
NO.186000496

#eta - FaEE K (30:70)

#RlK & 230 nm

iR ¢ 1 mL/ min
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C.HAHM A5

PRESREIKILEEAN BREFRE  WNE—BRARRAGHZXRE
MAMEZR S ELARHELE o
D. w5 i &3R5k

B DINC L REORRLER AR EAERRRAEE— 5
o pMAE AR ERR T ER U N EELSNE AR
ZHEEFBHEEE - FHUN AR EHBELERRABHES ZHD
BRAN o BAERERE AR EDIER
(2)% %2 B30 A8 B A o 1647550
AHEB & | & X3 (Baicalin)

LA SRR

BRBRAEABREBZYBHESALE _to Bl bz F X g
(Baicalim)# B AR 2L I mg HHEBL > BN I0mL R8> il &
Z PEAAE RS2 (0.1 mg/mL) > & 45 um BB IEH - HIFRER
A R <
2HESH

B A (Baicalin)i & S MIER BRI EERERFRENBEE S
%1% 0.1~0.075 ~ 0.05 ~ 0.025 & 0.01 mg/ mL « 342 % 2, 4 % & 54 tb S2142
BLRRE REHKEREGHEDEFEARAHGE -
AR B IBER

BAGMHRE 0S5 g HFEBE  wFEIER20 mL> ENBERE

MR A EARRELEE I0mL AR I mL EEZE SOmL » £ 45 ym
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TEHEREE  EAMRSIER -

B.% &
J& 4 & 4 Waters XTerra RP18 5um (4.6x250mm) Part

NO.186000496
#&t 0 02 WREEE AR ¢ TH(T5 1 25)
ALK E 275 nm
ik 0 1 mL/ min
C.H I AR

HEELRESZLEAN ERZHFEEE NE—BRAKREHZXRE
EoM&EZR HELEHREEL -
D. ey g 35

BOWARTGHANCHRENFELER W EAEZERAGEE—»

8 o EE AAFZIEER T ERUL LR ERRME » ATIF
ZHAFAHEDKRE - SHENCREGBRELEREARABABEBH ZAS
BRI > MR FREZAREBIER o

(3L ﬁz%ﬁi;‘&#g@ﬁj%mdn
A8 &b © & %% % (Epicatechin )
142 & S5k

B % 5,7 % ( Epicatechin )¥ B A2 R L 4) 10mg > BT > wFEE
AR 10mL (1 mg/ mL)» 48 45 ym B8R4 - R E MR
% o
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2mESR

& L% % ( Epicatechin 2 £ LB B RBBAREEE 23l A
1~05~0.1-~0.05 & 0.0l mg/mL - A2 % ik MAFLBAZE LEE >
i EGt Ry 2miai -

3 SBIER

&$&%$%2g’ﬁ$ﬁﬁ’m?ﬁ%%mhﬂ’ﬁ%ﬁiﬁﬁﬁ
ZHoa%iEEL  AGWEN T ERR 20mL F L4 €S

g}tﬂ

k’%ﬁi%ﬁ%%i%iNhﬂ’ﬁﬁlmLiﬁiwninéﬁum
BB S > FARSER -
B.7r %
J& #7 & 4x : Waters Atlantis RP18 5 zm (4.6x250mm) Part NO.186001346
Bota L TH K (151 85)
#RlkE :280nm
ik ¢ 1 mL/ min

C.HHEM R
PRESMREZLZHEEAAR > ERZEEE > WE—BRAFEHIAE

BAMEZR o St E LR RREE -
D. & i R R 5%

TR CLRENFERER PRI AEERRGER— &
o THMAE AR IBEEA TN ERAC B ELRNE » FFE
ZHEERAHDKRE FRMNCRENRELERRABHEH 24D
BN o MAERFIRE AR LIBR -
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(4)FF 2 2 3 3R AR B A ok (40T 589
A#HBL %801 (Tanshinone I )
AR ShEE R IBR
B+ %8 [ (Tanshinone] ) $ B AZEZY | mg > HHEMHE > hoF
AR RAE AR 10mL (0.1 mg/ mL) » 48 45 um R iBE 1% » BIEAZ 8 L4k
BRI -
2HES

B+ %8 ] (Tanshinone | ) 24 LeE# AR » BRABEEMHER
FERENR A 0.1-0.05-0.025 -~ 0.01 & 0.005 mg/ mL ~ JAAE & 5k &
BELEZELEE  HREKIER P EgH a2 R BHEAHR -

3R e BIR

BRASHRA2g BHET  mPEHEZE20mL ENLETEER
ARZ‘ o4 %0E2  RYMBEURTEER20mL A LR EHH

A

gﬁd

RSB EAFRRELEEI0OML ) AR ImL 2FZE 10 mL > 4 45 pm
BHBIEE 0 EARSIER -

B.7 %
J& # & #x : Waters XTerra RP18 5um (4.6x250mm) Part NO.186000496
#Heh4a ¢ FEE: K(TS:25)
R & 245 nm
Ak ¢ 1 mL/ min
C.H R M AR
PRESKRER/ZEBN > ERZFEE > WE—-BRAEHYZRE
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D. 5 5k

ﬁ%%*ﬁ*ﬁfmﬁﬂk&%ﬂfﬁ}iéﬁj%i SLURR %ﬁ%zﬁﬁﬁ%%é\ﬁﬁ——@\
S TWEFT > MABZIHERATHENERANCoMHBEL R E » /S
ZBALEP B TR o 5 3R S0 R A MR B R B UK B AHB 4 2 4
BRAIN © BAER FIR R ZARE DIER -
OUEERT- & TV -F 5 Ak
A ¥R ¢ FT#E: (Ferulic acid)

LR S fER

AT a8 (Ferulic acid) #158 A 2% 24 10 mg » BAME » Ao T BLE

A 10mL (1mg/mL) 48 45 um FERL@IA 1 - LAAFRRE SRRk -
2ARES

B8, (Ferulicacid) A2 LA R BRABEERBERALR
RENHNH1-05501~0.05 & 001 mg/ mL o 22428 7 0% & & #f bk 142
RRRE HRELEREEGH OB IR R MG -

3.4 RIBR

BRASBARG2g BHEBE  wPEER20mL ERRETEAESR
BER=Z+o84BE2 REYBERTFTEER20mL B LA EHH
R aHLFRREGLEEZIOML ) AR ImL £EZE 10 mL > £ 45 ym
TERBIEE > ARSI - |

B.7 %
J& # % #£ - Waters XTerra RP18 Sum (4.6x250mm) Part  NO.186000496
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#Beie - FEE - 0.05 %uiEE AE &40 © 60)
RN & ¢ 320 nm
ik * 0.8 mL/ min

C.BRMRR

PERELBRESZEEN  ER=ZMBEE AEA—BRAREHZLE
BoHE&EZR HERABHIZEE -
D. &k 3R

BT HIRDWANC B EHRERER PR EEEERRAESE—H
o SMEE A IERRSENERUNCONEEL A NE » AR
ZHEFAERE - FHUNCAREHRESERR LB ES ZHEL
BN e REAEREZAZRLIER -

(6)R & 2 & 2R AR B i sk (464760
AHBE & # (Hesperidin)
A28 Rt Ak

Bt & # (Hesperidin) #8BHAZE L4 10mg > HEBE > wPEE
RiER 10mL (1 mg/mL ) 48 45 um JERL:BE 1S » BEAERE BBk o
2HRES

BAs k # (Hesperidin) 2R SEBER  BRARNEEBERRE
RESH A 1-05-01~0.05 % 0.0l mg/ mL » 242 4 2, ik o do 45 Lb 9142
BRRE VM EfiREEGBREaR ARG -
IR B R

BRASHRA 2 HAEMBT  mFEEZZ20mL EAZTEAES
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B

BERZ 44 BR2  AEHBERFEER20mL > B Lk 4 &
R oHELFREELZEEZI0OmML AR ImLEEZE 10mL 48 45 gm
BEBESE  ARDIER -

x ik

R #7 &4 Waters XTerra RP18 5um (4.6x250mm) Part NO.186000496
Bopia - FEE 1 %uhERKIER (40 1 60)
wiRE & ¢ 284 nm
A% ¢ 1 mL/ min

C.AH MR

%ﬁﬁ%ﬁﬁﬁZ%@W’ﬁﬁiﬁﬁﬁ’%@*ﬂ&Xﬂ%iiﬁ
HAoMEZR  HEAMEEREE -
D. & i R 35

RN IR EORELER PREAEEZALER—»

P EE AR BRI RS R g ) G
ZHAFAHEUE - PHHACLREGZERBRRABHIESH D
BRAN c BIERFREZAREDIER

(AR EX 2R AR I AILER RIS
LR BB AR &b B4

FER 10 g B4 - ZFaN30mL FEY » ST RERERS X
SRR RIRGE RS ARB D 100mg A FELEE 10mL > B 4mg

o-tocopherol A FEERE A ZE 10mL > AU B R ARERE Z B DLIER o
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2.DPPH & e & % sE 1 1

v B S mL R ER B ek b B R

v A2 1 mL ImM DPPH (1,1-diphenyl-2-picrylhydarazyl )
VIRE( GRS ISH  RERFE 30 548

VRE ST7nm AR THRAEM

Inhibition percentage (%)= [ 1-(Abs,; sample/ABs;; control) J x 100 %

3.Trolox %1% 41 AALAE /7 R
ABTS* g i K5 % B ¢
7 mM ABTS®" [ 2,2’-Azinobis-(3-ethylbezothiazoline-6-sulfonic

acid) ) &% B hu Potassium persulfate J24- 3 4 R EE A 245 mM >

B ET R 12-16 /] 8F 0 sbRBRZ A BEHAHE > 2 A 734 nm #
BAE A 0.70 (+0.02)4 A -

ORIBRBFER P AR 1 mL

V oA 10 pl R BlIR B 694k sb i8R 3, Trolox (E#8 ) ®ITRIE
V1 48B4 734 nm YR A A

(W) BHATSHE A

AU EHEFREFHENICFOAS BBATH R EEAEZTRELB &
BHETZ%ESH AL BHELRFTENCETELRE S, 23
HEREEZBH -
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A &R
— > AF B EhEHERBAATRZIER R R -
(—)shiE R

BAR AR Z BH MRS BARERZEM BRI G
AR e ERLBEHRAVERC RS AR AREL AHREL
REX RO E  BHARECHLHCHARAYICAR  RERAFH LA
%o AR AEE HBAAFABOAY  LE AL NBEEARA
RAFHREHER  ERAREL  EREAAARGEE

&

o

B— - a4 M ATRZGY  RKAXEHIES - BaEF 10KGy ~ 15kGy - 20 kGy
30 kGy & 40 kGy °

B a4 BEATEzR%5  RRALBHIEH  B4HH & 10kGy ~ 15 kGy ~ 20 kGy »
30 kGy & 40 kGy °
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Bz 83 BaiTh L KA LABHEY BHBHF 10kGy ~ 15 kGy ~ 20 kGy ~
30 kGy & 40 kGy -

BE S8 BETEZE  KRAKRBAES - BHBF 10KkGy ~ 15kGy ~ 20 kGy »

30 kGy & 40 kGy °

B 6 BHATHRZIE  RRAKBAHES - B4 A 10kGy ~ 15kGy » 20 kGy
30 kGy & 40 kGy -




K BHBHATRZRE  RRAKBHIES - BHAH F 10kGy ~ 15kGy ~ 20 kGy
30 kGy & 40 kGy -

0kGy 10kGy 15kGy

J
.»—'j

20kGy  30kGy 40 kGy

Bt BBz ayimeit LERRAKRBHEY - BB E 10kGy
15kGy » T &% 20 kGy - 30 kGy & 40 kGy °
15 kGy

20 kGy 30 kGy 40 kGy
B\ #24 R A AT 2 XM R LSRR AKBAHIEH Ba# & 10kGy 15 kGy>
Fi# 4 20kGy > 30 kGy & 40 kGy -
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B EBHBHTEZ LEMREIL AERRAKRBHES R
4 # % 10kGy ~ 15kGy » % #% % 20 kGy ~ 30 kGy & 40 kGy -

B+ -2 BATEZ AL RBIL AERRARBAES R
% # ¥ 10kGy ~ 15kGy * % # & 20 kGy ~ 30 kGy & 40 kGy -



B+— @Rkl S mei  AERRARKBH B R
4t # & 10kGy ~ 15kGy * & 4 20kGy ~ 30 kGy & 40 kGy -

B+ s BuaThImE MRSt 2 ERRARRSRY - KB
4t #| & 10kGy ~ 15kGy * %% 4 20kGy ~ 30 kGy & 40 kGy -
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(=) a4
1.Paeoniflorin standard = HPLC & #7 &

Paeoniflorin

'

0.004

000

0.0011

oo,

Minutes

R SEN il

Paeoniflorin

"

0.000-

50 0m 50 20 H0 00 BH® 00 400 00 B0 6
Mindes

3mERE

140000 [ R =0.999
120000 |
100000 [
Area 80000 |
60000 ©
40000 ©
20000 |

0

L 1 1 i 1 J

0  0.002 0.004 0.006 0.008 0.01 0.012
/& (mg/ mL)
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AMESFT RN

Standard Concentration( mg/ mL ) Linear regression R’
Epicatechin 0.001~0.01 y = 1x107x-1042.6 0.9990
5.4 &= Paeoniflorin 4 & (n=3)
BB E A B 3 34 Paeoniflorin
(kGy) Paeoniflorin | RSD(%) | Paeoniflorin 4 | RSD(9%) 4% (my g
Y | 4#%mge) #(mg/ g) ©
0 0.85 0.21 0.84 0.100 0.845
10 0.87 1.41 0.65 1.00 0.76
15 0.76 1.78 1.29 0.70 1.025
20 0.73 0.69 0.62 1.38 0.675
30 0.66 1.96 0.82 1.91 0.74
40 0.99 0.67 1.14 0.71 1.065
6.8 B 7% &5 4# (Paconiflorin 4 & )
kGy (NkGy | F£R(-]) B % 1 (P)
0.00 10.00 8.25333E-0.2 0.956
15.00 -0.18099 0.431
20.00 0.170233 0.500
30.00 0.108213 0.872
40.00 -0.221233 0.218

P>005 BB EMHEE 001>P>005 5 £ 2 P<005 ABASEMLR
A A-BRAD &3 RoHE 6 RGEFR  AEZ M

7.6 % HPLC z B 314 3R 5 (n=3)

Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.0025 1.9688 5.9973
0.005 1.2644 3.5757
0.0075 1.2934 6.9292
8. & i & 3K 5 (n=3)
4B R '
| s B S
%4 ob ik B (mg/ mL)
0.01 111.6 % 97.6 %
0.001 109.2 % 98.8 %
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(=) g%
1.Baicalin standard % HPLC B # B
Baicalin

'

0.15]
=1l
-

(.05

LA L Ot L B B I B L O ) DO T T T T

il III JI Il\
20 400 600 B0 1000 200 1400 1600 800 20
Minutes

YT T

Illll T 1
20 AN KO BO B0

22 R E

Baicalin

'

Y N

LU AL WAL NN L s e e e e e e e e e B e e e e B B e B
2.00 4.00 6.00 8.00 1000 1200 1400 1600 1800 2000 200 2400 2600 2800 3000
Mirntes

3R ESE
3500000
3000000 R? =0.9%
2500000
Area 2000000
1560000
1000000
500000

| 1 L Il Il J

0 0.02 0.04 0.06 0.08 0.1 0.12
B (mg/ mL)
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A THRF X

Standard Concentration( mg/ mL) Linear regression R?
Epicatechin 0.01~1 y = 3x107x-18983 0.9991
5.4z b Baicalin 4 & (n=3)
Fodt BB A B 9
G )E Baicalin 4 | RSD(%) | Baicalin 4§ |RSD(%) | Baicalin 4
Y #(mg/ g) (mg/ ) F(mg/ g)
0 46.14 1.78 45.06 1.98 45.6
10 36.09 0.23 34.19 0.01 35.14
15 35.28 0.23 35.75 0.59 35.52
20 38.53 1.66 36.37 0.13 37.45
30 39.91 0.61 33.62 0.06 36.765
40 31.36 0.27 35.10 0.37 33.23
6.5 B 74 B # Scheffe ;£ 4 # (Baicalin 48 )
DkGy (DMHkGy | FHEEA)) | BEAFHEP)
0.00 10.00 10.4058* 0.000
15.00 10.0327* 0.000
20.00 8.0044* 0.000
30.00 8.7778* 0.000
40.00 12.3085* 0.000
P>0.05 2R ¥ M 28 001>P>005 5 £E P<005S HEREM LR
A A-BRigSm £33 RGHEOCRAGER > FAtEZ5#
7% X HPLC 2 & .M 5% (n=3)
Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.025 4.0810 5.0170
0.05 0.3061 0.7983
0.075 0.8237 1.6790
8. B L & K E(n=3)
2, o R 0.075mg/ mL 0 B4 ba o
2R (gl L Btapg | TRHRMES
0.1 112.6 % 102 %
0.01 117.6 % 101.6 %
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(=) it
1.Epicatechin standard = HPLC & #7 &
Epicatechin

l

T T T T et m bttt ettt
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes

2 ah 2 A B
Epicatechin

0.035
0.0304 l

0.025

0.0204

0.0157

0.010]

0.0054

0,000
— —— ——r—t—r— T ————— ———
200 400 600 B8.00 1000 1200 1400 1600 18.00 Z0.00 22,00 2400 2800 28.00 30.00

Minutes

3R E SR

8000000
6000000
[+
o
2 4000000
2000000
0 ¢ '
0 0.2 0.4 0.6 0.8 1 12
R (mg/ mL)
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dmER RN

Standard Concentration( mg/ mL ) Linear regression R?
Epicatechin 0.01~1 y=7x10°%-4751.4 0.9999
S & Epicatechin 4 & (n=3)
A H § A B 3 Epicatechin
G Epicatechin | RSD(%) Epicatechin | RSD(%) N %p
(kGy) 4 B(mg/ g) 4§ (mg/ g) & &(mg/ g)
0 0.048 438 0.049 15.06 0.049
10 0.045 1.13 0.046 14.66 0.046
15 0.035 5.48 0.037 2.46 0.036
20 0.035 3.66 0.035 3.73 0.035
30 0.024 5.37 0.023 0.92 0.024
40 0.020 6.36 0.019 3.22 0.020
6.% B 14 Z#54 (Epicatechin &)
(O kGy () kGy 352 R (1)) B & H(P)
0.00 10.00 2.022E -03 907
15.00 1.148E -02* .000
20.00 1.251E -02* .000
30.00 2.387E -02%* .000
40.00 2.812E -02* .000
P>0.05 S8 ¥ ER > 001>P>005 F£8 »P<005 HBAEMER
FHA-BHRG > &3 RGHEL 6 RGER - FtEZ N HF
7.L# HPLC 2 #3125 (n=3)
Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.05 1.2542 0.9382
0.1 0.2220 0.2202
0.5 1.0009 0.4981
8. E ik & B (n=3)
g, %o B IR 0.5 / mL
gt EXETE T )
42 % 5 i A (mg/ mL) T
1 105.6 % 105.9 %
0.1 111.5% 106.6 %
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(=) A%
1.Tanshinone | standard = HPLC E#E

Tanshinone |

!

0.30]

0.20
2 015
010

0.057

0.00

—r T

e e T T
200 400 GO0 BOD 1000 1200 1400 1600 1800 2000 2200 2400 | 2600  ¢Bg0 | 4000
Minutes

2 BZ RITE

Tanshinone [

0.02

0.0157 l

0.610

AU

0.005

D.DGO‘—J

'0.0054||r|l:;[‘|||

i T T T I T T T l T T T I T T T | T T 13 T T T ‘ T T T I T T T T T T ' T T T | T T T ] T T T
20 40 600 BN 1000 1200 1400 500 1800 2000 200 400 2500 280 %000
Mnutes

3R E 4

7000000
6000000 |
5000000 |

5 4000000 -

< 3000000 -
2000000 +
1000000 |

. , . . . . ,
0 002 004 006 008 O0I 012

=& (mg/mL)
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AimEH IR

Standard Concentration( mg/ mL ) Linear regression R?
Tanshinone [ 0.05~0.1 y =7x10"x-78542 0.999
5.4 & Tanshinone | 4 & (n=3)
g A B I #5 Tanshi |
éﬁ(i‘]LGﬁ)% Tanshinone I | RSD(%) | Tanshinone I |RSD(%) ¥ ;g~ s mon)e
Y | 48myp & B(mg/ g g
0 0.0042 0.41 0.0043 5.27 0.0043
10 0.0044 0.68 0.0045 0.9 0.0045
15 0.0046 0.26 0.0041 0.19 0.0044
20 0.0045 0.17 0.0043 0.84 0.0044
30 0.0044 0.32 0.0044 0.80 0.0044
40 0.0042 0.14 0.0043 0.22 0.0043
6.8 B +% Z# 54 (Tanshinone [ 48)
DO kGy (J)kGy I35 £ £ (1-]) A 1 (P)
0.00 10.00 -1.976667E-04 227
15.00 -6.833333E-05 969
20.00 -1.260000E-04 700
30.00 -1.560000E-04 482
40.00 1.6000000E-05 1.000

P>0.05 A% HER > 001>P>005 5 2R »P<005 HoAEMEE
AR ABaRE &3 ROMHE6RNER > bz 5 M

7.7 % HPLC 2 5 3.1 3 5% (n=3)

Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.01 1.5714 0.8087
0.025 1.2420 0.5783
0.05 0.6887 0.9813
8.1 Wi & X 5 (n=3)
SRl R 0.05mg/ mL
oyl AR SRS
1% 2% % B (mg/ mL) LR
0.1 100.2 % 103.0 %
0.005 95.5 % 96.6 %

35




(=) =

1.Ferulic acid standard = HPLC /2 #7

Ferulic acid

|

1.807
1.60]
a0
1.203

2 1003
0.80]
0.60]
040
0.20]

0.003

2 ez B A

——— —
14.00 1600 1B.00  20.00 22,00

Minutes

—T T T T T T 7
8.00 10.00 12.00

Ferulic acid

'

T
24.00

— e
26.00

— T
28.00

T
30.00

o.01e]
0A014-*
0.012
0.010]
% 0.008
0,006
0.004-:

0.002]

0.000]

3R Z 4B

70000000
60000000
50000000 r
40000000
30000000
20000000
10000000

z

L b e
8.00

—T T T T
14.00 16.00 18.00 20.00 22.00

Mnutes

— T T
a.00 10.00 12.00

R% = 0.9999

0

0.2 0.6
BE(mg/ mL)

0.4 0.8 1 1.2
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AIEHFTERX

Standard Concentration( mg/ mL ) Linear regression R’
Ferulic acid 0.01~1 y=7x10"x-438584 0.9999
5.4 = Ferulic acid 4 & (n=3)

A B -
BHBE Ferulic acid | RSD(%) Ferulic acid | RSD(%) I35 I:eruhc acid
&Gy | s gmy g 4 (mg/ g) sEmy g
0 0.0186 1.83 0.0187 0.88 0.0187
10 0.0176 0.41 0.0186 0.86 0.0181
15 0.0169 0.32 0.0180 1.81 0.0175
20 0.0163 1.02 0.0176 0.75 0.0170
30 0.0160 0.48 0.0168 1.68 0.0164
40 0.0137 1.91 0.0162 0.54 0.0150

6.3 B -+4% E# o4 (Ferulic acid 4§ )
D kGy (NkGy | FHE£EI]) B3 % 4 (P)
0.00 10.00 5.448333E-04 .903
15.00 1.176500E-03 237
20.00 1.677000E-03* 028
30.00 2.210667E-03* 002
40.00 3.621667E-03* .000

P>0.05 £8EMHEE - 001>P>005 5 £ 8 P<005 HHEEMLE
FAA-BhRd £3R5HEO6RGER k¥

7.1 % HPLC 2 & 8,1 #58 (n=3)

Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.05 0.6778 1.0931
0.1 0.8090 2.3974
0.5 1.1460 4.7177
8. Bl F & (n=3)
FELP 8 0.5mg/ mL 03 &4 da o
A2 % iR R (mg/ mL) REZBR i
1 106.1 % 96.6 %
0.1 98.5 % 100.1 %
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(=) RE

| .Hesperidin standard = HPLC /& #7 .

Hesperidin

!

0.35‘3
0.30‘2
0.25‘3
0.20]
0.15"5
0101

0.057

0.00]

22 B ¥ B

......

Minutes
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|

0.12
0107
o.oaé
0.06—3
0.04]

0.021

0.004

T2h

3HRERE
20000000
15000000

<
8]

£ 10000000

5000000

0

U L L e e B s e B s e o e B B e B B e B e
.00 6.00 8.00 1000 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
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4 EGF 2K

Standard Concentration( mg/ mL) Linear regression R
Hesperidin 0.01~1 y=2x10"x+5874.3 0.9999
5.4 & Hesperidin 4-& (n=3)
B8 E A B 434 Hesperidin
(kGy) Hespenidin 4+ | RSD(%) | Hesperidin 4 & | RSD(%) 4 E(my o
Y | #mge) | (mg/ g) i =
0 0.29 0.31 0.34 0.27 0.31
10 0.22 0.24 0.32 0.41 0.27
15 0.27 0.45 0.24 0.75 0.26
20 0.27 0.07 0.24 0.47 (.26
30 0.27 042 0.30 0.88 0.28
40 0.25 0.60 0.29 0.84 0.27
6.8 B 7% R # 454 (Hesperidin 48 )
(DkGy (NkGy | FH£EI)) BE £ M (P)
0.00 10.00 4.22627E-02 334
15.00 5.87438E-02 068
20.00 5.79981E-02 074
30.00 3.15097E-02 652
40.00 4.43365E-02 283

P>0.05 8% ML R - 0.01>P>005 K £ 8 'P<005 HBREMER
FIAA-BEgd E3R0HE6RGER BHEZ S

7. & HPLC 2 & 3,1+ 5k (n=3)

Conc. (mg/ mL) | Intraday R.S.D % | Interday R.S.D %
0.05 0.6207 2.1666
0.1 0.3509 3.1175
0.5 0.4714 2.4426
8. B Wi % R 5k (n=3)
En’ﬁﬂfg-ﬁ 0.5 / mL
?gﬁﬁﬁ & B8 41 35 41 4% 2
12 % 2% & (mg/ mL) e
1 104.3 % 96.8 %
0.01 101.9 % 96.7 %
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= REB EZ R RERZIRAMCFE LR ITE
(—) DPPH & s A F MR EEA
1. Scavenging effect (%) of the o~tocopherol

80 r
2_

— 60 | R"=0.9961

=

Bo40

iy

ﬂimv— 20 L

0 | i
0 100 200 300 400
yapr (ug/ml)
2.DPPH & g & Ak %
. = DPPH 34 % (%
3 49 %] & 8 B A2 FHFEmRE%)
(kGy) a3 F & b A 4 nE R A
(Img/ mL) (0.5mg/mL) | 2.5mg/mL) | (1 mg/mL) | (10 mg/ mL) | (10 mg/ mL)

N 64.15 58.9 48.62 24.15 39.81 11.75
10 64.7 58.05 38.81 19.08 34.67 13.55
15 65.4 57.45 38.54 19.32 33.22 11.03
20 63 51.65 35.20 19.26 31.63 12.76
30 64.7 53.85 33.12 19.38 31.62 13.51
40 58.9 53.2 32.80 19.10 29.68 11.60

3. R -F4% B ¥ Scheffe ik 4547 (DPPH A & FR %)

(1) 4%
MkGy (OHkGy | -F3H£EID) BR M (P)
0.00 10.00 -0.3100 1.00
15.00 -1.0450 0.993
20.00 1.4467 0.969
30.00 -0.2617 1.00
40.00 5.6717* 0.038

P>005 SEREMEE - 001>P>005 5 £E -P<005 FRAEMER
FAA-Bligd E3RGHELCCRAER  AtEz 54
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(2) %%

MHkGy NkGy | F3H £ R (L)) B2 % 1 (P)

0.00 10.00 1.1805 0.999
15.00 1.7810 0.994
20.00 7.7644 0.190
30.00 5.4766 0.561
40.00 6.1494 0.433

P>005 BBAEMER »00I>P>005 F£E ' P<005S FRAEMEE

FAA-BiiRd &3 RFHHO6RNER  AEZ ¥

(3) L&

DkGy (DkGy | F3£ &) B8R 1E(P)

0.00 10.00 10.1067* 036
15.00 10.1517* 035
20.00 13.5117* 002
30.00 15.4950* 000
40.00 13.6050* 002

P>005 2882 M £8 - 001>P>005 HL£E P<005 FREEMESR

HMAA-Bildh > &3 RgHE6RNER  fkz ol

(4) #%

(DkGy O)kGy | F342E(-) 8% M (P)

0.00 10.00 4.6433* 017
15.00 4.7517* 014
20.00 4.8450* 011
30.00 4.6150* 018
40.00 4.3017* 033

P>005 #BAEMER 00I>P>005 L8 P<O05S FBaEEMER

A ABhd 3R E6RGER - AIEZILH

(5) n3E
(DkGy (DHkGy | P34 £EJ-D B 2 M (P)
0.00 10.00 5.0083 523
15.00 6.6967 211
20.00 8.2833 066
30.00 8.2600 067
40.00 7.6417 109

P>0.05 B2 M EE > 001>P>005 HEE P<005 FEEMHER

FIRA-BhR® ' F3RTHE6RNGER » ik od
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(6) RRE

MkGy (DkGy | FHE£EI)) AR ME(P)

0.00 10.00 -1.8055 432
15.00 0.7222 975
20.00 -1.0111 900
30.00 -1.7573 463
40.00 0.1444 1.000

P>005 e M E£E 001>P>005HL£H P<0.05S HBEEMER

FAABhiRd > &3 R HO6RGER > FIEZ 54

(=) Trolox %1 fibte

1. Trolox equivalent antioxidant capacity

60 r
50 L R?=0.9959
S 40 +
2ot
ym 20
10 +
0 . . . . . .
0 20 40 60 80 100 120
wpe (ug/ mb)
2.
35,94 1 B Trolox % & L G AbiE /1 2 3% R £(%)
(kGy) a3 F 5 L 4% 4 ng R
(0.25mg/mL) | (0.125mg/mL) | (0.5 mg/mL) | (0.5mg/ mL) | (2 mg/mL) | (5 mg/ mL)
N 61.15 48.01 34.40 27.36 35.93 47.41
10 50.33 44.82 31.23 16.75 34.81 46.09
15 39.48 46.03 30.92 16.10 34.98 4538
20 47.18 45.08 29.41 16.16 34.64 | 44.79
30 50.26 45.51 28.42 15.97 3440 | 44.83
40 4527 52.07 2443 15.21 34.35 42.36
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3. BB -F% & # Scheffe ;&4 # (Trolox %18 L f1L4E /1 345%)
(1) 8%
() kGy (J)kGy £ E(0) B 2 M (P)
0.00 10.00 10.8267 0.088
15.00 21.6722% 0.000
20.00 13.9715%* 0.012
30.00 10.8912 0.085
40.00 15.8808* 0.003

P>005 &85 M£ZE - 001>P>005 H£ 8 »P<0.05 FEAEMER
FIMA-Blitgd 3R, EL6RAER  FiEzZ 0¥

(2) &%

(OkGy (DkGy | F#H£EID B8 2 1 (P)

0.00 10.00 3.1887 0.901
15.00 1.9730 0.987
20.00 2.9291 0.929
30.00 2.4942 0.963
40.00 -4.0563 0.768

P>005 &85 £ 2 - 001>P>005F £ 8 P<0.05 FEAZEM LR
FAA-BRited &3 R90HE6RAEE Atk o#r

(3) L

(D kGy (J)kGy T35 £ £(1-]) B8 % 14.(P)

0.00 10.00 3.6901* 020
15.00 3.9922% .009
20.00 5.3722* .000
30.00 6.3660* .000
40.00 10.3582* .000

P>005 B8 FMHLE »001>P>005F£E -P<005 FEAS M LR
FAA-BiRgdh &3 k5L 6RHEE » EZ 08

(4) %
(DkGy (MKGy | F34£B@) B % 14 (P)
0.00 10.00 10.6817%* .000
15.00 11.2667* .000
20.00 11.3283%* .000
30.00 11.3300* 000
40.00 12.2150* 0060

P>0.05 B84 M £E > 001>P>005H£8 »P<005 FRa2 M £ R
FIAA-Blild » &3R5 EL6RBABR > FiEZ 0¥



(5) N3

(DkGy (NkGy | F32E{]) R (P)

0.00 10.00 0.8633 931
15.00 0.8217 943
20.00 1.3583 667
30.00 1.3400 680
40.00 1.3950 641

P>005 £8aEM £ 82 001>P>005 H 28 P<O0SHAEEMHER
AAA-Bhtad E3RFHEORGER - AitEZ5¥

(6) i

D kGy MkGy | FHEEI) B % M (P)

0.00 10.00 1.3213 995
15.00 2.0299 963
20.00 2.6255 894
30.00 2.5852 900
40.00 5.0556 332

P>005 &BAEMER > 001>P>005 F£R P<O05S FEAEM LR
FIAA-Bilitad &3 RGHHE 6 RGER - Az oh

Z-BHATR%E TR

AHEASRMBFHENICEOAS ABITHGHAFT PERLE
CEHETRGRETH  ANELEFERPEL SR FRERLE > UiF
BHFTREEZXEN -F -GN F9A I ABILAHBARERT F=
HAWOSEI12 A 10 BBEET LN B REIT FZHMNIEG6H58
BATHIR B A EFPRBEZE QBT Fwiin 00 £ 128 4 aBETHE
RERF T CEMZ > FREHABAwHE— -
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=]

ERMERMARBNRGE  FEMARER) FAHAERELLEDH
B A - “Co A RBHRBEGA—BHNEERB I & CHEALE
B, 6B EANUBLRF AR EAERRCETEAH PER Y B 0R
RAR LEHERN BHEPEMRELSRD ZR BT @EARML-
CTRANCLREHOTRBHERD  RETHBE LA REH
# THETHRGTE  2CCoy R\ AB 3 AEH FREHLE
B EMERGEE ARATHENEERLTER BUR B ER
BEAMABRR  RABBHIE -

PERERZVYEMONRFTL BN ER#ZHERERHT O
HARBEZES  F—BHEEE5 3 BAARBEK - ZRA KHHA
FEFASEROBITARAERER BREBXZBREE AR £
FAGERBEH T AT BHFTEERERSVEY KL L ATAZH
RBHAGHE  BEXHAFERKEALLGR > REFTHE  EHAK
BREBENBEH 223 SR EAARBHELN AT LR B4 8BS
BZHBEFLERILRAAHENAEY > AR ER T % E HScheffeik o
o8 RBHEN AR BHBABELRZPEN>005 it Lms o
ARHEHABRAENBAB X LAMYEF 2 ERLAABENY
ZE -RETHEIRBERSFLHE  EE2FNAZRRH b4
FEFAAO2 XM AERBLEFARSMBIT ) BHNARESL
AHERZH 248 SRERAKXABHES ISR BFHAER T
R HSchefferz o #1% » TEAF M BAE TP <005 &
Bt LT RABHBEHABRH TR EHBEX LB T X F S ERLE
BEFEMGER  HPUuBHOKGYH KR BESEXH S EARIK -

ERAALFNRT @ - EAE HPLC BRI Z R L84 B RE R
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HEBRAAEL - GNAFTEHNATHEFLEBROBETATERRE
Bo@BRBESLBEEARL LB ALEABARETREHHERLE
ZE s £ DPPH B AFREN T BAFFRELHEIAE
&3 W79 B8 Scheffe k447 » B R 40kGy 4tk Rz > P
<005 DPPH B a R AR A BAE MR AbBHBERFHEN
z %R 5%k DPPH B AFREN TG RABFEAHECAEY 2
BA@naakeygBRARBaEsdnkai SERTEEH - &1
BT E AR R A BB a2 PE>0.05 KAKRBS A AL R
Fl42 4t B2 2 &2 DPPH & &3 A F R AE 4 H B S £ 2 - Trolox
FHRAACEARE £ TEREEBTHE ABTS a7 ad AR
PREHATHEZMEY > @FERFHEH Scheffe % a4 > &RE7 10 &
30kGy BB i B2 G AFEBEEZHMNEE - 1520 40 kGy 885K &
BzaYABEENER  FEXTHRBEBETHR T 40kGy 7 Hibdg
$EF2 ABTS Mt FEMARRENE THRIMEY CERFHAER
Scheffe k5 #7114 » ERBEF XL BHBNEH A FBRENZLE -

i
W

6 FEBRZZFTEMLE-FL - NERRE - £SZRAEMF
EP O URARFEALBFHERARS  BEFANAZHEE L5
o EBEANRCHEBRAKEL RSB REFTHBR RABBERIEREX
REAFZLE - BRYRABARBHEHZAS LS BHBHAB2ELR
FEERMMERABEASE S EIRMN > EA A ER T R H Scheffe
EaVBRBL LB AR B RAE EEM 2 P EK 10kGy P 4 >0.05
REBEMNERN RO EfdRE2 PEH <005 st Lms » B4
$5 41 B 4t 15kGy ~ 20 kGy ~ 30 kGy - 40 kGy B2 4 B &2 S @ & %
FLERLABMENMGER Y RAOKGY AR FLEARE 15
FTHIEREBERRF L] BELTNAZARF U EHE  EXHA
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KEFEEARSMETE EHAKESELAASW ][ 220E- 4
REFEABGEH IR LB 2 TRLB M ERAABTZEY &8F]
¥ B -F 4% B3 Scheffe sk #r#h » AL TR B BHETAM 2 PA>
0054 BBEERLRE - N BEFPERHBRTSAFTRE B4 TAIHAR
BhosifEantg » BEFA FER 005 %A KERES RS IE » RiBsT
wE EAAREREEATRBL S F -ERATLTRESEHER
HEEASGEASEAM &9 H LB T2 R Scheffe 245471 » N ER
g4t R4 B EAM 2 P AR 10 kGy & 15 kGy 4% E P #E>0.05 &
BEMERS HuiesBEx PAH<0.05 st Ly kBHE
5t 8884 20 kGy ~ 30 kGy ~ 40 kGy #2541 Bl T 2 S R T 2 FH#1LH
BAEMOMERL  BEFURA0KGYy EFREBLZTAHARMB -RATPEERGA
BEY BEENAZMEBAREHEL  SEAA TER | %shbKE
RAFABAGMA SRFABHEBHARBHBH IS ILE SRR
NEEFE LAY BF A EE TR E Y Scheffe ‘E 74t » REFF
BB EAMZPE>00SHEHELER -

AREACENF & > EAE HPLC 482 k8854 B 4 R &R E
HEERHAORDL - LB -FL N BEREAAFEEABRRSLT
BEBBERER SRBERBEARS - LLBRAEHEH B RETFE
HBERHEZ LkS &£ DPPH BaAEREA T & A SRS
Bz ERHNELRELFRILEL RA0KGCy ARE > BER T4
£ 3 Scheffe & o4 & RBATHESRAZZT LAEP00S FEAEMHEE
E ¥ XX 40kGy K888 - 54 DPPH B R AN T @ FAF L
BBz ROMERNELSEFRAQCEZ ECEEHBEH EERD
MAA0KGy Bk RER FREHSY @ ERETHA LR B4 B4 E
Fafz P <005 RAABHABHABSAREHEEZSAMZ
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DPPH B s A F e h ABEM £ E ) B 4£ DPPH 8 S R AN F
W AR REHNRBHEzRREERHEASEARARE S L40KGY AR
B SERFELEHS;H ERET)NEBHAFESFEZ LM P
B>005 KARBEEAHREL 105152030 & 40kGy 24 B T2
DPPH E s R AN R A BEMSEZE R4 DPPH 8 h R FMRAE N &
BABNERA —R2MY BT MERBTREBSAFREH B EZ
Z@Mz PE>005 REKBH@EHERS 101520~ 30 & 40 kGy
58 E2 DPPH 8 G R FREN A A BEE N £ B -Trolox £EH AL
AEN1RER  BLBTRERBBHE TR LR B 2T E ABTS ik
FamAEFREHATHEZAEE » 8 DPPH 2 & 3485 GRERNFHE
$% Scheffe 3447 > & £ 8857 10~ 1520~ 30 R 40kGy #24t8 Bk 2.0
BABEMRGER L2 T RBEETAA EEH B A b HE ABTS
GHTAAEAFTRENEFTHEZIMAY MEFRFHEICZLFRERLE
S A40kGy ARk S E B F4% E# Scheffe ;544 ERBAA L4545
SEEHRRARBATEMALFREFLEZEZRE > (LS RE DPPH A 5%
Rz BERAFE - NE2TREEHT > £ ABTS BT adAInE
B ARBHBEHIIRBRF R EARBEIARSLBEERAX  BEH
T4 £ 8 Scheffe E o4 > ERE TN EZBHB SR RLBHEA LA
FHEMEZR -RE ABTS kT B AR EMERMABELRLE
R E G BR TS A Scheffe sk 47 BETHREBH KBB4 H &
2 A5EM2 PE>005 RAKBAHEHHEBA 102152030 & 40kGy
BHBEX ABTS e T AR FTRERABREHG LR -
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BN FELits A S B R 4 10 kGy, 15 kGy, 20 kGy, 30 kGy
B 40kGy F B Bl 24 B At > HAr4 2 3548 % 54 B 4 Scheffe i 4 #
BrABAEHNREBHRHEMN Y8
HEEHLAFHENMER %%%%ﬁ" 5 0 BARAES AL
MABEMERL ALBARFEFLEN Y BrABHEN R LT A
ERZARRFLERILR 10KGy S EMBFBEERMER | A 2745
[a23r BMARBHEHALBHBEMI AL ] 282/ P>005
HBBEREZR NS FP2FTHRESER 10 R I5KkGy b - iy fas
MER REFIBEHSEPIL B 7 RBAIEAH LB HE 2
KRHESERILP>005EBEHRER -

HBAFRREX AR B RACEMNRERM Fis L4 ¥ DPPH
B aAARIEAIEAE LS Trolox £ B A A TE  BhER
FHE B Scheffe 75 40kGy 25 B B4 2 &% DPPH 4 iR 5 rh & 4
BEMGER A BgBELAEENZ LR  EXmABRMB Y
DPPH & a A F IR AE N L B BEH M2 £ B - Trolox B AL N KRB &
BB R -F#E$5H Scheffe 7% 0 1520 40kGy BBz oS H 8BS
MHER RARANARTHE LA BB EH ABTS BT a8 &
AFARELEHEINEL - WBRAFLMARHBE24 5 DPPH 8 5 4
AIRAEN A ABTS B8 F A b R F MR EMBARH Z R ROIK - & 25
TRHBHZ LA KRB RN A  MABEEMSLE - ) S DPPH 4
BAFRAE A R ABTS 58T 8 b A4 B398 A B8 5 2 M0 b R BO1R > 48
8 B B % E 247 Scheffe sk 047 45 RET R B A 384 2 4 4091 K 18 41 85
S4B R AEEMGEER - Bk DPPH B i £ 5514 /7 & ABTS B
FadaAFmE  &dE AT RN Scheffe ik 447 4 R B-7 k18 4 88
Sz BmmRBAiz4iatt MR FHEMGER -

—MEBHA IOKGY FEPTHERAZ MR » KEHRLEREZ 10 kGy
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BIERHTZEMN  AHBAIRESABRIROR D29 ey B
HERBENNEERE - ARBILEATERT LA AL FESI R R D
Z5h o B BT EACR N A A BERGER - Bk 10kGy #5384 5
EAREH -
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AVYHRGETEHE A BBRE TN EERMIZETTUIS > BH4AE
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1. BB 3%
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