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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.
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 Radix Paeoniae Alba and Radix Scutellariae from
ten Chinese herbs from the primary program. The herbs were exposed to the normal
cifective dose of gamma irradiation, which is 10 kGy. Higher doses such as 15kGy,
20kGy, 30kGy ,40kGy 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.

The content of paeoniflorin and baicalin of unradiated and radiated Radix
Paeoniae Alba and Radix Scutellariae were analyzed by HPLC. After Scheffe’s
statistical analysis, the P value for Radix Paeoniae Alba was > 0.05, no significant
difference were found for the content of paeoniflorin before and after several
different doses of gamma radiation. However, the P value for Radix Scutellariae
was all <0.05. Significant difference were found for the content of baicalin before
and after several doses of gamma radiation. For DPPH free radical scavenging
activity of different dose radiated Radix Paeoniae Alba and Radix Scutellariae,
only Radix Paeoniac Alba at the dose of 40 kGy showed significant DPPH
scavenging activity. Radix Scutellariae receiving various dose of gamma irradiation
did not show significant difference in the DPPH scavenging activity.

Key ward * Radix Paeoniae Alba, Radix Scutellariae, gamma irradiation, paeoniflorin,
baicalin, antioxidization activity
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Fik ABEREZmERBHHRLEESE  BHTAWNHERE
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ER O EHTREMZEBHBABENGEAAIT - CH S SE RS
R 8480 #THE - B OB T ¥ # R A% (UNIDO) 1984 42
RE REMILZLBEFEEMSZFRBERE SR 1x10°48
SHBERAMATARF S5 100 18 > Bacilli AZ BN AHFHE S
7100 18 - BRAF2H KBAZ A (E. coli) ~ 4k R3K 8 (P, aeruginosa) »
BEECHERES awens)$# B ED - mBERB TR T ERE 94
FTR2Z BBARRHEZFLAS " PRMATRUBSEEHWER
ERERAQGARE, P (%) A

(). P8R BV HB > EMEMREZELT | ABEHY
( Escherichia coli) : Ri3#xH -

(2). P RAZHE (Salmonella species) : R -

(3). ¥xBRAT ) (Pseudomonas aeruginosa) : R4iF# &

4). 27 & H BB (Staphvlococcus aureus) : TG & -

(5). 4F B M 4 48 3t (Total plate count) @ & # R4iZ 4818
100,000 48 (10°CFU/g) -

(6). B4 B i i $14k (Yeast & Mould) © 8 % R4543i8 100
18 (10°CFU/g) o

RMZ BT EEFE BT ROE R R AR ENRIS L

CHMABEHBE AR E RN $EER AR B 2 FiERR 2
@ H B2 FBBHREBE 10 KGy BB4ETiE R 4F09R B
o B4 10kGy B 4t#% > ¥ 8 + 2 flavonoids - glycosides - anthocyans »
triterpene saponins % sk 4 A A4 T 25 R R > I R AAE B . 22
¥ # Paeoniae Radix % 10 kGy B 4t% 8% » RAMAE S EA S AR
EEHENED CRESABH 2T 2E8 AL BAMAME O
AT ZHAAMZBARAAR 0 BT 10 kGy 82518 A S S
+ Z_tannins ~ phenolic & B-carotene ¥4 F K¢ & RAMGLYE » 4
FAOBMHEME 10 kGy Bl EBAA LERIERLSEHBRZIBEL
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B RS SRFOCHBLILBHEH B HE- A
LREBETRMUBELT A PRS- wEX XA
B R B MR ZH TR EA 10 kGy - A4 ETHA 15 kGy »
£BA30kGy #EBTALBHEZRES TKGy - 2RRHEHFE
25 (FDA) # 1986 £B:BRIARLBAER » P BRI
K HFRFMY > B FHRBEEFSRFE > THEA 30 kGy 2
T RIEYY o FliF FDA &R ABREERAZASARLM R
FHHRRY - ANCHHSLERAH -  TEFEHABHA L
ek BAl - Bl (A EE) RELLAESHARDEITES
Bkt zmE o Ko 2 FERH5 E%8E (isoflavones) &
gpas A (lecithin) » f£48 5 kGy o B4 B R R AL BAEZE
EEREEAME (ko 1,1-diphenyl-2-picrylhydrazyl) K5 A3 4¢ &) & M
3840t ki k42 3 kGy B F BB A4 LBk R A S & AR 1k
AR TEEAMAYARBAREEREHHA » 2 5EMR 1~2kGy
B O01~06kGy Bl ETHREHRY - AN Z2BEHAFTERELA
BAHBRERIT RS AR A P -Hle - AS - NE %
LB EH A B B L BEE AL HRE
RE-eRE-GE-aR -BE -Z%F -BBES - KF FH- L
RE-FE R FE -HE - 84 a8 &5 BR
XL AN TR LE Y Y. § R ol R ) ) MR IE Y
I3 - AHE 46 BTEHRTELA M okibF A - ok &4 -
FTEM BPERT BRFEIAHETEI BB REAE -
HRBETRLH%HTE 25~275kCy BEB E S ERERE  HE
FE MR- ERAALTEF DS PEM TS5 kGy 2 B4 2 &
BHE S 0 10 kGy o B4R 4 > HE B P BM T H RFORE K
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A ERILBEN R B F 10 kGy BHATH BMH ZHER RS2
B LI - AR IERER 38w 15 kGy, 20 kGy, 30 kGy, 40 kGy
ZhmEHRRARE WBRAERA T2 ERLAFHSILER -
AESAUHNERIREFRIT AAARARBOER BT T EM WS
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Z GBSl BARHAY - SHEZRE  LUER T EMIRA
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HPLC BRI A bR A 2 &4 G R EXMA & PHFrkE

W% LC R FEE - LC & B ~ Phosphoric acid + ddwater -
DPPH -
HPLC #% % 5% -

DPPH & & & 7F MR sE 742 £ & & a-tocopherol » 8% 4 Sigma °
%8 Bakta B4k - WATERS™ 2695 Separation Module
with autosampler 717° » 4§ 8] 8 : WATERS™ 996 Photodiode
Array Detector » #% 2 4% : WATERS™ 996 Photodiode Array

Computer Integrater -

—~FRmFik

+

(—)BERZEBHARFTXSHINFR S0g BN oG » HEFLE

W

RERATCHFARRAMBRRA BT BLRBFRED B
5 B8 % B 15 kGy, 20 kGy, 30 kGy R 40 kGy > & —#l &
¥ B 4t AR o

(=) REEEmBELHRBHEATRIIER R, RICtbL -

(l)él Hz%ﬁiﬁi*ﬂﬁ&#ﬁ'j‘fﬂ‘:“"éz)

A B & 0 A % 3 (Paeoniflorin)

L% Sl VB R

B %) # 4 (Paconiflorin)# B A AR E 24 10 mg » #EEHE + fo
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FEEEARAER 10mL (Img/mL) » 48 45 um JERE:BE % - BIERE
Bt IR

2HRER

5.4 8 3 (Paconiflorin) % 28 5 i 4 25 M FE AR FIRLE © 451
% 0.01 ~ 0.0075 ~ 0.005 ~ 0.0025 & 0.001 mg/mL » LUI% & 5 i 4
MLARELRE  FREIKEREERMOEF 2K A48 M4
& -]

IR SBIAER

RALBR0S5g HEZBE > WwPEEER20mL > BRAEL
BEBBER=Z 984882 REWBERTFEER20mML > F)
LHBAEEHEBR AHLERRELELZ I0OmML BRI mL 25
E20mL > & 45 ym R BBIE % AR LIER -

B.7r %
& #1 & #£ © Waters XTerra RP18 5um (4.6x250mm) Part
NO.186000496
HEyta - FEE K (30:70)
R & K ¢ 230 nm
ik ¢ 1 mL/min

(2)% B 2 53 % 48 8 ¥ F7 £ (46475356)
A B © & % H (Baicalin)
142 8 S HER

BRATNEBZEBHBEENEE =Tl b2z K3
(Baicalin) # BB 2 £ %4 | mg> HHEHLT > TN 10 mL X5

i3



hoiB &2 FEEAME XS 2 (0.1 mg/mL) > 445 um B BIR%
ﬁ’f’?*?ﬁi%faﬁ%fgﬁ °

2mE S

R X 3 (Baicalin)iZ £ S SR BARAEREFBERRE
ERESR A 0.1-0.075+0.050.025 & 0.01 mg/mL 2L &k %
ML EAZ R R E . kgL R A G R a2 ARS8 HA&
ﬁ 2
3ARMIER

BRALDERG0S5g BEME WmFPEER20mL ENEE
BREBRERZ 484082 RYMBUTFTEREKR 20mL > [F
TERAEEERR  AHLFRBELEEZIOmML ) AR 1 mL 25
Z50mL > #& 45 um JELiBIEE > FAKRBIER ©

B.¥ %

——
—
—

J& ¥ % #x © Waters XTerra RP18 5um (4.6x250mm) Part
NO.186000496

FEp48 1 0.2 QRhER © TRE(T5 1 25)

A& Kk - 275 nm

ik ¢ 1 mL/min

VAR B Bz g 4tm B g2 A LEE RIS

132 B Bt o B 4

FRER 10 N pran it > 2N 30mL FEET » MBEERIREE
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REZR SHERIRER I ARG EH 100mg UFEEERE 10
mL » R 4 mg o-tocopherol JA FEZ €A E 10mL » M B R AR F A
BEZAR IR o

2.DPPH & & & &R /07

b B 5 mlL R BRE 693 iRk

v /o 1 mL 1 mM DPPH (1,1-diphenyl-2-picrylhydarazyl )

VIRBEM ARG I5F RNERFTE 0 44

VRlE 517 om kR TFoIREME

Inhibition percentage (%)= [ 1-(Abs,; sample/ABs;; control} ] x 100 %
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58X
UTFZERYAHMERAB EZHEKD 25 #4733 T4 5%
kA 6 RRBIRETHRIT 247 ©
—~AEEEEHRRBAATRZIEAZ RS FICLR -
(—)hm£ER
BEHABRZBH MR RANRARE N ELRER
HRBAMAREREE  ABEARAL  HRALIRAB R RN E
BAHELHABREBMANCHM RERAFHEZRFE £ 4
WE% HBACRA ARG AR -

B -S4 Rbtzes L4257 % 401001520030 %
40 kGy °
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0 kGy 10 kGy 15 kGy
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Paeoniflorin

|

0.004]
£.003]
2 o.o02]
¢.00t]
0.000]
“Tsp0 | 000 1500 | 2000 2500 W0 | 3500 4000 4500 5000 5500 6000
Minutes

B & ~ Paconiflorin standard %z HPLC /& i1 B

Paeoniflorin

0002, l

LISNLISL ALY L N N Y I N Y N ) BN O B | LI LA B B L B B B L B B e MM M L B

171 T | T 1 T T I T T 1
5.00 10.00 15.00 2000 2500 3000 .00 4000 45.00 5.0 56.00 60.00
Mnutes

B

N aikSz HPLC B B

140000 ,
120000 R =0.999
100000

§ 80000 F

< 60000 |
40000 |
20000

0 ! . . . .
0 0.002 0.004 0006 0008 0.01 0.012

AL (mg/mL)

B 4+ - Paeoniflorin standard # & 4. B
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# — ~ Paeoniflorin standard # & 4% # 52 %,

Y=aX+b
Compound
Y=peak area » X=conc. (mg/mL)
( Paeoniflorin )
Linear range | Slope (a) Intercept (b) R?
W 0.001~0.01 1x10 -1042.6 0.9990

% = - 8 Y% Paeoniflorin 4 &

(n=3)

- A B .34 P flori
%TG@IQ Paeoniflorin | RSD(%4) | Paeoniflorin 4+ | RSD(%) * ;‘ ﬁaeom orn
Gy | 43mgy) #(mg/e) S
0 0.85 0.21 (.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 {01 0.74
40 0.99 0.67 1.14 0.71 1.065
= aiSERFEEH oM (Paconiflorin 4% )
(M kGy (OWkGy | F#HEE(I)) BA % M(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 Ba M E2E 00I>P>005HLE P<005 HFBASEMEHR
FIAA-Bhd &3RoHE0RMER > k254
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Baicalin

;

0.15]
=il
-

0.051

00

L2 B e A A B N B I N N N L A L L L L Y I L L LY (L LI

200 400 8O0 BOO %000 200 400 1800 1800 2000 200 M0 2600 280 AW
Mautes

B -\ - Baicalin standard = HPLC & #7

Baicalin

v

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2600 3000

Minutes

A~ F X2 HPLC B A1 B

|k

3500000
3000000
2500000
8 2000000
E 1500000
1000000
500000 [

0 | ; ; ! ! |
0 002 004 006 008 0.1 0.12

PR (mg/mL)

<+ ~ Baicalin standard # & 4
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# v ~ Baicalin standard 4% & & £ R,

Y=aX+b
Compound
Y=peak area * X=conc. { mg/mL)
( Baicalin)
Linear range Slope (a) Intercept (b) R?
wE R 0.01~0.1 3x10’ -18983 0.9991
£ F ~ ¥ X # 5 Baicalin 4 &
(n=3)
st B B A B 4
‘”(k‘ G )i Baicalin 4 | RSD(%) | Baicalin 4% |RSD(%) | Baicalin 4
Y #(mg/g) (mg/g) $(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 0.27 351 0.37 33.23
FN 0 FRR L ER T4 2 # Scheffe 7544 (Baicalin 48 )
(DkGy (OkGy | F#H£RBJ-)) | BEEHEP)
0.00 10.00 10.4057833* 0.000
15.00 10.0326556* 0.000
20.00 8.0944389* 0.000
30.00 8.7778222* 0.000
40.00 12.3084611* 0.000

P>0.05 @BEEMER »00I>P>005 A £ 8 P<00S H8EnLE
A A-BEid > &3kt oRaER  mtEz oM
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=~ ARBEZRARERZINAACE LR IL TS
(—) DPPH & s &5t H

100 T

80 [ y=0.2899x - 1.0145
R? =0.9996

%
40 [

I 1 I | 1 )

0 50 100 150 200 250 300
t g/ml

B + — ~ Scavenging effect (%) of the a-tocopherol
£+t B DPPH A A Hm %

1mg/L 6% DPPH A ik %

kGy A B I-34
0 63.9 64.4 64.15
10 62.4 67.0 64.7
15 67.3 63.5 65.4
20 61.2 64.8 63
30 65.2 64.2 64.7
40 60.0 57.8 58.9

ZN~®w X DPPH g iFm %

0.5 mg/mL & % DPPH g k5 %
kGy A B I35
0 53.6 64.2 58.9
10 57.3 58.8 58.05
15 63.0 51.9 57.45
20 50.7 52.6 51.65
30 53.1 54.6 53.85

40 337 50.7 53.2
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EA-BHERTY R Scheffe 44 (DPPH B i &% %)

(DkGy (J)kGy -3 £ £ (1)) B8 % H(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

------

FIRA-Baigd ' &3 R5HE 6 RABR > Atk o4

&+~ RXERFY E Y Scheffe i 54 (DPPH B A &)

(DkGy (J)kGy T35 £ R (1) BE M (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>0.05 #BAEMEZR »001>P>005 5 £8 P<005 HBaEMER
FMAA-BERtkbt B3R E6RGER > FitEZ 54

100

a3

80 +

60 o

40 1

20 4

T v r T v
0.0 02 0.4 06 0.8 1.0
mg/ml

B+ —- 43 DPPH B A FEMREH



¥ B
8O -
B0 -
&®
40 -
20 -
] T . . .
0.0 0.2 0.4 0.6 0.8

mg/ml

B+ = - 22X DPPH e s A4 H
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A

SHBERHAARENAE  TEMAORGAARS  FHAEREAL
Ay S A - CCo yHRBERAREL MBI H EFRAFE
CHUALERBEL  SRBBHLERET LR EXEALCEE
EHTBRBEBOREMR  AHHBEHN - BEBTEMAREAL
WA E > RRHCHEAN CTRANC LK EHS T RE N FK
B RESTBEERAGREHEE THETHERFE 2%Coy
MR d e RENTRESCERTEMTHOEL AR
AP ENEREFTER BRI ABI TR RRAREAR
RIZEESH LY -

AEBERZPEMONARE BBt 2 FERERH
POUBHARE EZIESH  Fl—RBHEEF>HEH AR B &K -
ERAKHHNAFTEAEAERRARBETREIBRER BREX
ZBEEEARD - AFASHRARW I EF @5 F X545
BB BES g REENAZAEB0RIEMHE  EXHA T
BER KR AR A REFL R BARAKELEFEEY B2 S
o BRBPAREHEHGZARDILE B4 EHBZIHEFLE
BILAFBEHMEY - BHAERFY EH Scheffe ka4 &£
HEYRE RN BHBERM 2 P/H>005 et Lms o
ABHEHABRAARBHBN T2 L AR BT RILAAE
EFMHAHZE FETFTHERERA»RLE  BETHAZHARA
ha i E5tg o BEAAR 02 Sz uiB KB T B BRSBTS
O BAABRESEHE ALY 24T - SRERAABHERZ
Hhohtbér @A A B R FE R Scheffe 04718 » FXRE L4
WAt H E a2 P4 <005 st b s kA8 4t S BN R
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Fléa Bl g2 Sl A X4 RrBEHn iR Eyoamg
0kCy e R EH S EHRIA -

B EM B AR HPLC MElZ A G HH BHRER
FliEst B ERH S - ONERFTEHA TFEAAZB RGBT
BRABRER SRGBELBHFARS - REBHABIAHRE
AMERMEZRARES > Y 1 mgmL 2 AEHNBER
0.225 mg/mL . a-tocopherol * 3 % 0.5 mg/mL Z 3 § L5 /1 48 &>
0.207 mg/mL Z a-tocopherol » LI KBS 4 BH R B X FE 825 B 8
Bahkza ik A DPPH G K FREN T BARAEREEY
YALAR % > & B H 7% B # Scheffe j: 04 » # £ B8+ 40 kGy #2 4t
Bk zal > P=0.038<0.05 ¥ DPPH & dy & H M 4 & 1Ka
MY R BHBERAREN2 2R - X4 DPPH g A #H
REAFE BRAMREHNLIAAEEIBAREHASBMEZHE
FHEHEILEYE  CRAGERANERSHBABHEHS AL
B BERFREHGN ERETREIAFABHABAE TN
PE>005 XEAABHELHARH T EEHH T2 &4k x DPPH
BaRAFRENRAABELSGEE -
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18 ~ &%

& 4 824 K48 10 kGy, 15 kGy, 20 kGy, 30 kGy & 40 kGy & ] #|
TRMNEHE  EmezhRERFEH S F Scheffe Lo #ik4F
ﬁ’&%%%%%%%*ﬁﬁ*%%%%ﬁ%%%%%@i%%%@

TR ABENGER  REXH S EN M S ABHEMHILSA
BEEMER AP 40kGy B4t Bz w2 H BRI KE -
LA BB & Z 24T B R RS8B4 R IR B4 T 8846 4% » ¥ DPPH
BEAFRENREAFTHSIITE @b £ R T 9 R H 547 Scheffe
% S EIRE 40kGy 24T % 2% P=0.038<0.05 ¢ DPPH
BERRAFREARAROEY R BHBEAABHEHRZLE &K
P>005 A #A R EH DPPH A R FrithE RoABEE R -

BULERET AHREXABTHEINEHNRBHTRAE

H) e
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