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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.
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This program selected six from ten Chinese herbs from the primary
program. For the first year, Radix Paeoniae 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 5um (4.6x250mm) column and Waters
Atlantis RP18 5Sum (4.6x250mm). 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 paeoniflorin 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
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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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B2 2k 1 (Tanshinone I ) &8 2kt i iak > 27
fe J&Eﬁﬁrﬁ 7 kR A~ % 5 0.1-0.05-0.025-0.01 2 0.005
mg/ mL o r 4R St aE G R BRI RIER > (TR E M T
FEF U AE TR LT X
3.4k &% %
BPASR 29 HEAT o ST AR 20mL B
PRIARIFEFZ S ABEERL O RGSE B
ik 20 ML R IETEAS X 0 EE T FREHFLED
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10mL> EB1mL %% 3 10 mL > 5 45 um JA B ih 15 -
[N R
B.7% jZ
R 47 % 4 ¢ Waters XTerra RP18 5Sum (4.6x250mm) Part
NO.186000496
Boadp o TR R(75: 29)
e Pl £ 1 245 nm
i 01 mL/ min
C.E LM%
WHREERERL PRI O EFZFRR MR- P2
ez 2 £4F a7 =2 > R H R REL o
D.w T & 55k
B it gte » ¢ R RPRESBZROTRIART F
BERT - 4 AT EE o TRIE 2 dp R A\i“éﬁffi_“f r4e
%ﬁ%ﬁ&@%i’%@1%EWé?ﬁ$OQW%*Q%%
B o B n e 2 ARM{EEZ R EIB R B AT PIER

Z_ AR SR R o

(5) " 52 B AR K AT 2 (47)
A¥ R & ¢ P Epe (Ferulic acid)
1A% S0 & 3R
B 4ps (Ferulicacid) #tpe* £ 5.5 10 mg » 7z
Ao 4 ? EEA A S 10mL (1 mg/mL) > 5 45 pm g%
WWipts @ BITHRESREE AR o
2. E R
Pfo .ft (Ferulicacid) &8 22 7% » B2 7 F ik
BAFES 2 FERA Y5 1:05-01-0.052 001 mg/mL -
MR L g G L EREER > TREAT RIH S
1w §F > A2 2 AR BE Tl
3.4k &5 R
PR R 209 0 R AT AR 20mL B
NTRAART BB MBS ERZ O ATHFE YR
Bk 20mLo bk EEAEA 0 L FRkEE R
10mL> 22 1mL % % 10mL > 5 45 um JhYiB a5 -

e o
T 5 &aR o
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PEFEESF 2T B 5P

B.» i
% 45 ¥+ 0 Waters XTerra RPI8 5um (4.6x250mm) Part
NO.186000496
#Be4p 1 7 5 0.05 Yook i3 7% (40 © 60)
KRl £ 320 nm
srit 0.8 mL/ min
C.{fmlLiF%

FHREERERL FRIP O ERZBER TR 2T

ez A £ EZ S 0 P ERAREREL -
D.w fc % ik %

o drie Fode » @ TR R ORR SRR RFART B
RERT - 4t #1T TR orRIF 2 g ik /,,\iégéti{% e
ot S e B I BB T S w TS o A ROt S Aok
BirfRE 2n i 2 A RIS SRR~ 0B B IER

2B S .

I

B) A 2 B »xiedp K 17 2 (46-47 ~60)
Agtpe st A (Hesperidin)
1A% S0 & 3 0%
¥ A4 3 (Hesperidin) $3p8 #* #2855 10 mg » 4 &
Fw o 4T iR 2 10mL (1mg/mL) > i 45 pm iR
Wil EIERESER B R
2T M
> 4 H (Hesperidin) % S55% 3% - #7 Fik
EAFfE+>7 FERE A% 5 1-05+01-0.05 % 0.01 mg/ mL -
AR L g G L ERE SRR > TREAT RIH S
1w §F 2 A2 2 AP BE Tk o
3.4 B R
PR R 209 AT e EEFR20mL 0 B
NREABRTBERZ LS BEERL CATHFE YR
Bk 20mLo b EEAEA 0 EH L FRkEEE R
10mL> A2 1mL 2% 2 10mL > 5 45 um Jg i g s
L3R o
B.7

R 7 ¥ 4L Waters XTerra RP18 Sum (4.6x250mm) Part
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NO.186000496
oA 0 PR 1 %mERpi-kid % (40 1 60)
e RlA £ ¢ 284 nm
i 1 mL/ min
IR
WHREEREIRZ PR OEPFZFER R P2
Fehz R g4 AL 20 P E A ApsR B L o
D.w Jz & x5k
el 37 M Fe A > 0 dvlk R iR B PITAL /P‘»F&f S
r')i:&_f AN IR 1’“'1‘/?]14\#]:‘1*{’3\'/”\&‘34“'&“%”&'fr
R SRS B TR BT S T o A B e ek R
SR SR R 2 A PR STR ST 4R SR R A~ oA B R R 2

*g"lg‘ r'r’/{a R oo

(Z) 2 BRE2ZFHRFE22IF L FRER TR
1L#EPZ2 S U 7
FeB~ 10 g fo et > 2ex 30mL T ER Y > AR R

%f+ == > r' & //,%/& }k\ﬂ'ﬁi' ST fLEK;H’ 14~ 100 mg
" e € % 1 10 mL > B 4 mg a-tocopherol 12 ¥ fz = % 3 10
mL> "EAF ST FERZESAR -

2.DPPH p o ﬁ}f?‘"‘ﬁ? it % (61)
L B25mL 7 kR ek &5 R
| #¢ 1 mL 1mM DPPH (1,1-diphenyl-2-picrylhydarazyl )
| =T 3R L1548 * 3 E8% 3044
L BIE 517 nm g E T ek g
Inhibition percentage (%)= ( 1-(Ab517 sample/AB517
control) J x 100 %

3.Trolox % f§ #§ - it 4 25 (62)
ABTSe+ p o A ki3 epd :
7 mM ABTSe +

( 2,2’-Azinobis-(3-ethylbezothiazoline-6-sulfonicacid) J i3

i > f 4c ~ Potassium persulfate ;2 £ 353 & ¥ k& 5 245
mM » &k § R T K 12-16 ) BF 0 gt R BRI /ﬁﬂ%ﬁ"
#o @ H A T734nmearxkiE i 0.70 (+0.02)% * -
| RGP EHRR ImL
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| 4~ 10 pL # ke ok B ehk 53 % 2 Trolox (& ¥ )
BEF
L1 24818 Rl H & 734 nm s k@

(2) 2RATE%RS | 2¢k

APHEETABIFEN 6L 6 5P RARRFELYC FE
ARELFRATERFEHR T HF L) FOgRTL AR
?’Uﬁﬂ%a**%7ﬁmo

S “rﬁ

£

- ~ 7 AR E A B SRR S ?éi#%%%—%\?&%ﬂ A g
(- )z R

AR Fle 2 BRI ERFET  FHEHA R EM I REN 0 e
aﬁim&’ﬁf’_%+%%WEww= AERCRICARE-S R P S I
Hpgd Rk kanizd » REFHE 4“',\7?.3 MILOgriE x5
ﬂﬂ\jff"";n_ Rwd o afgsfREfe > BEEI X7 P ESRE S LK
S S e ﬂi\ﬁ/ﬁﬁﬁ PR 0 g SR E‘]w ’ ﬁfﬁg A}i 28
Bp e g o

' T E——— v
N 10 kGy 15 kGy 20 kGy 30 kGy 40 kGy

Bl- ~dgsrpetan (o2 8 5o k=t 5 A RS SH  REHE 10KGY
15 kGy ~ 20 kGy ~ 30 kGy % 40 kGy -
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Bl= -8R 62§ %5 0 X 5 ARG~ REHE 10KGyY -
15 kGy ~ 20 kGy ~ 30 kGy % 40 kGy -

Z IR S22 s R R ARG - REEE 10 kGy -
15kGy ~ 20kGy ~ 30KkGy % 40 kGy -

Bl ~ f 8¢ sta0 (52 & % > R=0 5 ARSTEE S - BRETHE 10 kGy -
15 kGy ~ 20 kGy ~ 30 kGy % 40 kGy -
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Bl ~fgstREtm (e "y o k= 5 ARG - REEE 10 KGY ~
15 kGy ~ 20 KGy ~ 30 kGy % 40 kGy -

Bl ~fg 8RR 82 A > 2=t 5 ARG - BREHE 10 KGY -
15 kGy ~ 20 kGy ~ 30 kGy % 40 kGy -

OkGy 10kGy 15kGy

#

. | 4 Fh\'
4

o

T am—

20kGy  30kGy  40kGy

B—= SRS 0 BBt > Pk L ARG - B
#E 10kGy ~ 15kGy » T # 5 20 kGy ~ 30 kGy % 40 kGy -
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0 kGy 10 kGy 15 kGy

( U7 ; el -'.‘3‘-"] ta ké_{;i

N
=0 G L.(.,-_’ 2N

20 kGy © 30kGy ~ 40KGy

Flr SRS (L F B R o LB 3 A B SR S RS
# £ 10kGy ~ 15KGy » = # 5 20 kGy ~ 30 KGy % 40 kGy »

Bl4 ~ {56t @stm a2 L meic > 28k 5 ARG - B
i+ € 10kGy ~ 15kGy » + ¥ 5 20 kGy ~ 30 kGy % 40 kGy -
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Bt R is 2 2 2t > 2R ARG H R
A€ 10kGy ~ 15kGy » + ¥ 5 20kGy ~ 30kGy 2 40 kGy -

Bl - ~fgst@atmis 2 TR > RS L AR R
s+ £ 10 kGy ~ 15 kGy » - i % 20 kGy ~ 30 kGy % 40 kGy -
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@¢;\ﬁ%%%ﬁ@zmﬂﬂﬁ%ﬂ:ié@ﬁé%%%ﬁi\%
s+# & 10 kGy ~ 15 kGy > + ¥ 5 20kGy ~ 30 kGy # 40 kGy
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(=) e &
1.Paeoniflorin standard 2. HPLC % +7 [l

Paeoniflorin

!

0,00
0,003
2 0002

0.0019

0.000

L LA A e s e e e e L LA AL  INL S
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00

Minutes

2.4 &2 K 17 W

Paeoniflorin

00021 l

5
<0001

00

T T B e L e o T R B e e B
500 1000 1500 2000 2500 3000 3500 40.00 4500 5000 5.0 6000
Mnutes

3. £ LR

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

0

|

0 0.002 0.004 0006 0008 001 0012
#E (mg/ mL)
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44 & > A3t

Standard Concentration( mg/ mL) Linear regression R?
Epicatechin 0.001~0.01 y = 1x107x-1042.6 0.9990
5.% & Paeoniflorin 7 & (n=3)
i3 515 A 5 o
M (ké ) Paeoniflorin | RSD(9%) | Paeoniflorin | RSD(9%) | Paeoniflorin
0BV 5 £(mylg) 7 £(mg/ g) % £(my/ 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
6.5 ]+ % £ #ic~ 47 (Paeoniflorin 2 £ )
(hkGy @) kGy | =z 2(-) 57 % 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 & ¥+ 428 - 001>P>005+% £ % > P<005 % s ¥ |24}
f* ABathi» & 3%AHE 6chidh » #riE A4

7.6 % HPLC z £ i+ 355 (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
8.7 Yz & 5k (n=3)
S ITA R
B A U Y T
£ 2ok B (mg/ mL) R &ig i
0.01 111.6 % 97.6 %
0.001 109.2 % 98.8 %
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(=) %%
1.Baicalin standard 2. HPLC % +5
Baicalin
0.157
20‘10*
0.057
0.001 :

RN N N U U U
200 400 6.00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Minutes

2.4k &2 K 17 W

Baicalin

'

0.08
o.oe{
2 0.04{
0.02{

0.00

T S e B e T L S B S B e B B e S S B S S S B e L ML B S S e
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

3.4 £ SR
3500000 [

3000000 B
2500000

Area 2000000
1500000

1000000

I

500000
0

| |

0 0.02 0.04 0.06 0.08 0.1 0.12
B4 (mg/ mL)
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44 & > A3t

Standard Concentration( mg/ mL) Linear regression R?
Epicatechin 0.01~1 y = 3x10"x-18983 0.9991
5.% & Baicalin 7 & (n=3)
A A B T ia
q 1 . -
iﬁ’(k)rek”)& Baicalin 7 | RSD(9%) | Baicalin # # | RSD(9%) | Baicalin %
)l g (mgl g) (mg/ g) £ (mg/ )
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 7]+ % £ #c Scheffe ;2 » #7 (Baicalin z & )

kGy ()kGy | i@l | BwEREP)
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>005 &85 %1 4% »001>P>005% £ 8 »P<005 % s ¥ |+ 4 8
% ABathi & 3XA4E 6 chidS o write A4

7.% 3 HPLC z £ R385 (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

8.7 4z & 5k (n=3)

¢ AR R 0.075mg/ mL iz brit

L8 20k B (mg/ m 0 50 R A PSR SR
0.1 112.6 % 102 %
0.01 117.6 % 101.6 %

422



CEEEE K 2H F 50

(=) JLih
1.Epicatechin standard 2. HPLC & +7 [l
Epicatechin

l

0.301
0.25—5
o.zoé
2 0.155
0.10—5

0.05-

0.00-

—— T
2.00 4.00 6.00 8.00 10.00 12.00 1400 16.00 1800 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

2.4 &2 K 17 M
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0.035-
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0.020-
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0.015-

0.010-

0.005-]

0.000]

—— —— —— ——————7————7 T T [ T T T T T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

8000000 5
R*=10.9999

6000000

Area

4000000

2000000

0
0 0.2 0.4 0.6 0.8 1 1.2

% (mg/ mL)
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44 & > A3t

Standard Concentration( mg/ mL) Linear regression R?
Epicatechin 0.01~1 y = 7x10°%-4751.4 0.9999
5.#% & Epicatechin 7 & (n=3)
5 5471 # B 5
ﬂ(ké ) Epicatechin | RSD(%) Epicatechin RSD(%) Epicatechin
=WV 5 #(mylg) ¢ £(mg/ g) £ 2(mg/g)
0 0.048 4.38 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
6.5 ¥+ % £ #~ +7 (Epicatechin 3 & )
(VkGy ()kGy | T4 2 (1) 5 ¥ 14 (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>005 &85 1+ 4% »001>P>005% £ % »P<005 % ¥ |+ 4 8
f* ABatha» & 3%AHE 6chidh » #riE2z A4

7.0 44 HPLC 2. £ {4325 (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. % T F % (n=3)
R St
; 0.5mg/ mL b A
¥ B rg'ri i BT SR
L& 2ok B (mg/ mL)
1 105.6 % 105.9 %
0.1 111.5% 106.6 %
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(=) *%
1.Tanshinone I standard z. HPLC £ +7 [l

Tanshinone I

|

0.30
o.zsé
o.zoé
2 o.15€
o.1o§

0.05

0.00

—— 7 T T T T T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

2.4k &2 K 17 W
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0015 l
0.010-
5
< ]
0.005-
0,000

00051

o e e e L B e e e L e L e s e
200 400 6.00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
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7000000
6000000
5000000
4000000
3000000
2000000
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0
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44 & > A3t

Standard Concentration( mg/ mL) Linear regression R
Tanshinone | 0.05~0.1 y =7x% 10'x-78542 0.999
5.% & Tanshinone I z & (n=3)
15 S+ A B - }2 Tanshinone
- (kGr ) Tanshinone I | RSD(9%) | Tanshinone I | RSD(%) . - Mg/ 9)
Y| 22 (mylg) 2 £(mg/ g) PR
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
6.5 7]+ % % #1447 (Tanshinone I 7 &)
(D kGy (J) kGy Tiaz 2 (1) k¥ 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 % ¥ 1248 >001>P>0057% £ & »P<0057 }g¥ L4 2
1" ANBAfE & 34172 6xehidd o friF2 A4
7.2 % HPLC z_ £ B3 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. % T F 5% (n=3)
|AER | 0,05mg/ mL
#ﬁfﬁ% K 6 5415 55 5
28 50k B (mg/ mL) T P
0.1 100.2 % 103.0 %
0.005 95.5 % 96.6 %

426




CEEEE K 2H F 50

(=) "
1.Ferulic acid standard 2. HPLC % +7 [l
Ferulic acid

|

1.80;
1.60;
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1207

1.00
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2.4 &2 K 17 R
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0.000-
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44 & > A3t

Standard Concentration( mg/ mL.) Linear regression R?
Ferulic acid 0.01~1 y = 7x10"x-438584 0.9999
5.% & Ferulicacid 7 & (n=3)
15 544 A B - 33 Ferulic
- (kGr ) Ferulicacid | RSD(%) | Ferulicacid | RSD(9%) | acid % & (mg/
=BV 4 £ (mgl g) 4z 2(mg/ g) 9)
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
6.5 7]+ % £ #ic~s 47 (Ferulicacid 7 &)
(VkGy ()kGy | T4 2 (1) 5 % 14 (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>005 @4 ¥ 1248 »001>P>005% £% »P<005% & E{+ 4 &

1]* A~Ba 5>

5‘_3, :)KA\"]:‘-?—# 6:(@%-% ’

7.5 HPLC 2z £ #4325 (n=3)

AR

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 47177
8. % T F 25 (n=3)
¢ x| 0.5mg/ mL e e
12 50 B (Mgl ok e | TR S
1 106.1 % 96.6 %
0.1 98.5 % 100.1 %
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(=) mA
1.Hesperidin standard 2. HPLC % 4% H&l.
Hesperidin

'
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44 & > A3t

Standard Concentration( mg/ mL) Linear regression R
Hesperidin 0.01~1 y = 2x10'x+5874.3 0.9999
5.# & Hesperidin 7 & (n=3)
e | Hesmerid B ey
iﬁ’(?gﬂ)g* fsge(rr:]g;/n RSD(%) | Hesperidin | RSD(%) Hesperidin %
y ¢ 0 ¢ 2(mg/ g) £ (mg/ g)
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 0.26
30 0.27 0.42 0.30 0.88 0.28
40 0.25 0.60 0.29 0.84 0.27
6.5 7]+ % £ #ics 47 (Hesperidin 7 £ )
(VkGy @) kGy | T4 2 (1) 5 ¥ 14 (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>005 &85 1243 »001>P>005% £ % »P<005 % s ¥ |+ 4 &
f* ABatha » & 3%AHE 6chih » #riEz A4

7.7 £ HPLC 2. £ {4325 (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. % Jz F 3#% (n=3)
S ITA R
T eI | xmstiasti s
£ 2ok B (mg/ mL) L Rl
1 104.3 % 96.8 %
0.01 101.9 % 96.7 %
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S RRBZ IR FS I PSRRI TR
(- ) DPPH g ¢ ftk‘},ai",f A 7
1. Scavenging effect (%) of the a-tocopherol

80 [
2_
_ 0| R*=0.9961
e
22 40 t
iﬂ,@ 20 L
O 1 1 1 ]
0 100 200 300 400

g (0 g/m)

2.DPPH ¢ d i %

fe 3B DPPH f o k2 T 35514 5 (%)
(kGy) 0 Fr A4 Y g AL
(Img/ mL) | (0.5mg/mL) | (25mg/mL) | (I 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. H 7] % B dic Scheffe iz 4% (DPPH A d % %)
(1) s &

()kGy @)KkGy | Z32% (1) 5 ¥ 14 (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 &4 ¥+ 4% »001>P>005% £ % »P<0051 & E{+ 4 &
f* ABAfE & 3AY 6ihsh o ot A
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(2) % %
() kGy ()kGy | =T3% B (1) 57 12(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>005mé ¥+ 28 »001>P>005% £ % »P<0057 s %48
JI* ABAaf&» & 34452 6chid » #1iv2 A5
(3) Lk

(DkGy (DkGy | *3=4 2(1-) B FE(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 &85 %1 4% »001>P>005% 2% »P<0057% (-4 3
% ABathi & 3XA4E 6 chids o wrive A4
(4) > %

(DkGy (O)kGy | +33=ZL R (1) 5 FL(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 &4 %8 »001>P>005% £8 »P<005% ¥ |+4 8
f* ABAfm & 3AY 6 wriv A

(5) "%

(DkGy (hkey | *3=% 2 (1) A F1E(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>005z% ¥ 4% >001>P>005% £ 8 -P<0057% ¥4 2
fI* A-Brifes 234178 6%, rivz & 47
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(6) mA
(M kGy @) kGy | T=% E(1-J) B E 14 (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 &A% 48 >001>P>005% £8 -P<0.057% ¥+ 42
1% ABathg & 3XA4E 6 chiddk » it A4

(= ) Trolox % i g it 4 3%

1.Trolox equivalent antioxidant capacity
60 1
50 F R*=0.9959
S 40
30t
4&% 20 |
10
0 . . . . . .
0 20 40 60 80 100 120
s (W g/ mL)
2.
15 5+ Trolox & i 2§ it i 4 2 L3257 5 (%)
2
(kGy) LIl 15 b th = "yt M A
(0.25mg/ mL) | (0.125mg/ mL) | (0.5 mg/ mL) | (0.5 mg/ 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 45.38
20 47.18 45.08 29.41 16.16 34.64 44.79
30 50.26 4551 28.42 15.97 34.40 44.83
40 45.27 52.07 24.43 15.21 34.35 42.36
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3. H 7]+ % & #c Scheffe ;2 ~ 47 (Trolox & % 473 1t v 4 385%)
(1) v &

(VkGy @()kGy | T%2(1-) 5% 14 (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 &k %1248 > 001>P>005% £8& - P<0.057% s % &
L3S mArE 6k o AriE 24T

]* A~Ba 5>

(2) 3 %

() kGy @) kGy | Ti2(1-) 5 E 14 (P)

000  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 %1 4% »001>P>005% 2% »P<005% |- 4 3
1% ABA RS &
(3) Ltk

KIEWAR T k=L SIS L = AR

(4) * %

(M kGy () kGy | Ti (- 5 F 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 &% ¥+ 48 - 001>P>005+% £% > P<005% s ¥ |24}
fI* AvBat&E > 37415 6=xnigsh » #7iF2 & 47
(kGy () kGy | Ti2(1-) 5 F 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* 000

P>005 @A E %8 > 001>P>005% £ 8 -P<0057% AgEHLE
L3k 6k o

]* A~Ba 5>
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(5) "%
(VkGy @()kGy | T%2(1-) 5 ¥ 14(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>005z% ¥ L% »001>P>0057% £ 8% P<005% Bg¥ 412

FI* A-BatE 23041 60k » #7iF2 247

(6) MR
() kGy ()kGy | T%B(1-) 5 F 1 (P)
000  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>005mA ¥4 8 > 001>P>005+% £ 8 »P<0.05+ s ¥+ 48
F* ANBAatsE > & 3XA4E 6 ik » friva A4

CLBATHERE )RR

AVFHETABFPFEN B E 6 5 pRAsiFEL R FE
TEREFFATRERFER VAl FoegniLiky
Yo NP KT e EZ P - F3 05 # 97 9 p kR
CEEFFoH 05 # 120 10 pEg R 2R F e o §
=SHW 06 # 6 S piRiAstird FY FELR T e N
96 # 127 24 p BRZ 7ESF R CEPRL > §REEE R A

Kiﬂ» T;_L — o
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