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Effect of two irradiation methods on sterilization of Carthamus tinctorius crude drug powder
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[ Abstract] Objective:To investigate the application of two irradiation sterilization techniques in traditional
Chinese medicine (TCM) crude drug powder in terms of scope of application, advantages, and disadvantages with
Carthamus tinctorius crude drug powder the research object,and to provide a reference for selecting appropriate ster-
ilization methods in the production of Carthamus tinctorius crude drug powder. Methods ; The methods of ®Co—y ir-
radiation and electron beam irradiation at different doses (0,2,4,6,8,and 10 kGy) were analyzed from the aspects
of their influence on properties, microbial limit, content of marker components, and fingerprint. The two irradiation
sterilization processes for Carthamus tinctorius crude drug powder were optimized based on the different irradiation
doses. Results : The samples of Carthamus tinctorius crude drug powder treated by irradiation with different sources

and doses were compared in terms of properties,bacteria content, content of components in Chinese Pharmacopoeia,
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and fingerprint,,and within the dose of 10 kGy, there was no significant change in the properties of Carthamus tincto-

rius after “Co—7y irradiation or electron beam irradiation. Low—dose (2 kGy) irradiation could meet the national

drug hygienic standard for total bacterial count,and after 3 months of storage ,the observation showed that total mi-

crobial count decreased with the increase in irradiation dose,suggesting that the increase in irradiation dose might

help with the storage of Carthamus tinctorius crude drug powder and that ®Co—y irradiation had a better sterilization

effect than electron beam irradiation under the same dose. Conclusion : After ®Co—vy irradiation or electron beam ir-

radiation at a dose of 2,6,8,and 10 kGy,there is no significant change in Carthamus tinctorius crude drug powder

within the dose of 10 kGy. There is a certain change in the content of hydroxysafflor yellow A after Co—vy irradia-

tion at a dose of 10 kGy,and therefore , the dose of ®*Co—y irradiation should be controlled within the range of 0—8

kGy.
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2.6.1.2 TR ZLAERES 2 T AR IR K
PR TR 51 ] G 24 it T A s 14 200 T 550 s TR )
4 kGy, (WF2)
x2 AUBTFREBKENGONA
EBIER (x£s,cfu + g™")

) T AR BWERE AR
KRG 430000.00+8.39  400000. 00+4. 75 A
2 kGy 8800. 00+9. 54 4800.00+7.83 KA
4 kGy 35. 000. 57 55.00+0. 32 ARG
6 kGy <10. 00 <10.00 A
8 kGy <10. 00 <10.00 A
10 kGy <10. 00 <10.00 A
2.6.2 K)a 3 MHAMAEDEN R BKEET

HEESRAT LA 2 4 .68 .10 kGy 4305 238 X T
P BIBAL TR B R TE 18 ~ 21°C , B0 1 I
FF 34% ~ 45% , G ¥ i FAT 3 4, B4 20g, 75
34 TR A B i

2.6.2.1 “Co-y il WK 3 NHZ)E, A
WG T AACTR AR A ORD R RE B RVEO N, £ AERE
22 Co—y 4 BRJS A765 5 24 ity T 26 s M 4 7T 504K
FrF N 4 kGy, (W 3)

2.6.2.2 TR W3 NHZIE LR
28T RS A G TR 5K 24 i TR A o 4 TR R AR
N 4 kGy, (W 4)

X3 O Coy BRRERT® 3 NMA
MEMIER (x£s,cfu + g7")

= ek B ERE
2 kGy 35000. 00+7. 34 10360. 00+£5.29 A
4 kGy 170. 00+2. 31 130.00+1. 12 Rt
6 kGy 120. 00+2. 00 30.00+1. 24 A
8 kGy <20. 00 <20. 00 A
10 kGy <20. 00 <20. 00 ARA

T4 dHBFRERBIXERIR 3 NH
MEER (vxs,cfu - gfl)

ik T A T R ERE
2 kGy 38000. 00+5. 31 <20. 00 ER oA
4 kGy <20. 00 <20. 00 A
6 kGy <20. 00 <20. 00 ARA
8 kGy <20. 00 <20. 00 AAr
10 kGy <20. 00 <20. 00 A
2.7 HRBHEASEFNE TEETEUABA

2y, (P NRILRE 250 - —3R) 1 4 A 25 0
FLEENE S TR EOR A MILZE
iy 5 I RE 907 1% 5 R T O A N RS AN 24 3 -
—FRY LT R B R MR A
FILZRE AT & B E . /IR 4 Co—y AT
THRBEMEA A 0,.2.4,6,8,10 kGy ¥ A, K H
“2.3 T RLIAE A I E I BRI R A
FNLIAS By EAT & 2, &5 R Bow, & =
FE AR IRAZ M R I W AR A A
AR Y Co—y 8 NN fL 1 o0 8 I8 K T 5 38
=T 1.0% 0. 050% , fF & thie N R L ANE 245 8 -
— Y AR, AR IR K BT, TR R ST AR
A LA EY S KT A4 AR 5, FLR G R IR
R AN s, (WFES5~8)

2.8 ILHEHR

2.8. 1 FREUENEME  BOR [ 56 IR R [ 5
B LT ARAE R REAS HE A7 48 B0 BT 5T, B AR
Ivi) 8 VRS ) 4 e 0 4T AE 35 SR RS Y ATA 5K
Pt SCUF N P 2 £ 3 5 S0 S A LR BF M R
Hi72012 AR A RURBLEE 3K | SR I 2 RE AR -1
BUR B 5 AV R A B R o, I 1R) 5 B i A
0.10, Z S IEJG, B2 16 4~ F B A A 3% KR fiF
W | 35 B0 T AR A K Y 10 5 I 1 R 2 R I 1T
A, 385 U5 1) R B 3 B R KT A B I ] 5 R R e TR
H, (LA 3.4)



557 1]

ke RN S SR LR VR LR U EAR A S D LR AL - 193 -

K5 “Coy HLEHERELAUEREA

SEMELR (vts,%)

JhX KER 26y dKGy 6 KGy 8 kGy 10 KGy

KT “Covy HEEHRELEHESE
MELER (x+s,%)

Jili ARl 2kGy 4 kGy 6 kGy 8 kGy 10 kGy

GH 4M015 3895006 387008 391000 3.880.05 3852013 Ei g;‘?ggi ggg(ﬁ g j‘z“g (1)? gzz*ggg g ;‘;g g;’ g;*ggi
4302 35005 359:0.00 347:0.0 348:0.04 351010 "l‘; X 27*0‘09 0‘22*0‘06 . 2;0‘ ) 0‘23*0'05 X 2:0' ; 0‘23*0'07
Wil 4195003 281019 2790.03 280:019 281:0.00  284:0.09 . 0.0 0.2:0.00 022005 0.25:0.050.23:0.0 0.23¢0.

D009 020,00 02000 00006 02010 0,20,
SRR 4 170,06 3656010 3.660.06 3.60:0.09 350.04 3442006 ;;ig B 025:009 02600 0004 0.23:006 01012 02800
— - 3 ATRHEREELEMEE
8 ALY
F6 BETRNBEHEEEOANEEEA ?u Ti e B&&
A Z +
BEMNELER (vts,%) E MELR (vzs, %

- X H 2k 4k W Sk 10Ky
= G ML N1 LT ijﬂﬁ; oi]ﬁo 06 0% ?)}05 0.3 f)ym 0364 ((;)y04 054 ?06 03(31 (?ym
ZH 4009 39005 35160 3.86:0.08 398001 381006 E - £l '22* § ‘22*' o £l o 0 '24* ;
Bl 413000 317:0.06 318010 3.52:0.08 3.370.00  3.49¢0.01 ”I‘; g 2?823 2'2;2'26 g 2;2' 34 giziig'?o g ;g, gz 8'2;2'02

Wil 419:0.07 24013 140,09 279009 2956001 2834003 Q .03 025006 0.23:0.04 0.23:0.10 0.2240.06 02320
FEREE L0 01 L1005 150005 3AR006 300 %ﬁiﬁum 0.05:0.04 0.2420.07 0.2420.06 0.2420.08 0.24:0.09  0.230.08
hi il

: 0 (S) 1
™ ; - A 1 524(16)
b~ . J i .. A W TN § TS e " S -
e il s e R . P § PN ,_,“l -A.ﬂ!"“ . - ~ ﬁl". ————t e B22YE)
b - S S N N O W [ e WRmpe T & | " NL.,..______L_, 521(16)
< m Uil T St e .._...~.;-.~...~,... T O T at_,.___r__ 520(16)
“.’ E—. N oy N, S 2 nast o/l e Axkkl : e
e i I i : #. 4 .
-A;: ) o § " A o_tts, .15, - ‘*\.- N la &
e 4 PR B " A PR TR & = . 1816
o | L ‘h PR RN | ! b 09
;‘“ Y T " Y "X % ¢ - m -t . . B
.:, i i 2T R A Fg "L 8 ol ad 513(16)
w43 K . & N A aA_a_dis $ 1 R e .o B120%6)
— R e e i AR R i . = e
0 é ob ook Bhesas oA Aot A, B 510(16)
o - .n.‘.-l ‘~M0 /A SR . aleoea___ SN16)
3 4 “ 4
2t H H 2 Bolinn g TV N . we *~
- ia_1i TR (R L T .. s a_Bind LL- . Sl \L 56(16)
:: i, R ..l._..hl ’~u;~./ \ oo AN B ——_ “‘\. - s%(16)
15 .u.!. o h o -;...j,‘ “—”‘“M—"‘ e ntole o SUIG)
= ode FEDR DU § [T ;| QD LN § NN, (TN o« USCOT GR =L
® .5..ﬁ- el e L L, \"J PPN ..w‘ — OSSR S S2(16)
: ate) FE OO § | VO SR §NPVTS .

T U N MDD NN RMNENMNER

I R EEEEE NN EENEREE R

nYsRMER

i)

7E.S1~S4 A RFBIB;S5~S8 H A RAE 2 kGy;S9~S12 4 43 B )

S20 A %R Z 8 kGy;S21~S24 H 4B A = 10 kGy,

&3 Z:IE‘I%IJEWCO—’Y R

2.8.2 Ak2EREHUN BT SRH it oAk
4 SIMAC 14. 1, #E 47 ”*%‘ﬁ*ﬁrhéﬁzﬁk%éﬁﬁ
(PCA) FIERZE T (CA) . LA 24 HELTAEHE S RFAE
PI % v JT A5 %) A DA 0 1T FHOR A8 B R 2416 1Y
DG BCH R R |, B T b BE 5 R H Pareto Scaling,
53] PCA 190 I LI 5.7 ARAEE K 7 22 Tk R R
W9 10, SR 5 FFRFEME R T 1 480 3 sy, SR
FH Ward JRISEIEFT CA 1SRN Z0 48 2561 1 43 25 25 21
(WE6.8),

F 4 kGy;S13~S16 % 48147 & 6 kGy;S17~

1L HPLC 6 49 EiE

2.8.2.1 “Co-vy &M M3 9 A%, PC1 PC2 Al
PC3 WA > 1, H B 2 5Tk E o 86% , fig 4

I B FRAE LR B 5 ., LI PCA Sy Bt AU vfE
Wi, M PCA 1543 KT ,S21 ~ S24 FE 5 HAAE
SR W o g L ATRE S TE 95% B AR X
[N (ULIE 5) A ZELLAEY Co—y B R ER 2843 B
EH,S21 ~S24 “Co—vy HE MR 10 kGy 7 41 2 B
A2 UBAZTAE Co—y 4R BEFF & A N KT 10 kGy
(W 6) .



- 194 -

WaFER L

2023 4F45 39 H4 7 W (B 293 31)

L
e EF A EREFHNNESNNNRREAREERENTOERERANER

2]

."-

Avcolence F .A-.Akoihnns-.-

L] - [ —.—

Y

N SN GEDT SN (AU |\ RpOUSar - (T | ¥ S "
.l-oot'“"h-o.._ A B i T T ————

W- ‘L s | Asotocnarl Bnennce. /) S LER FO. -
y, ¥ —— fe M - [ e A TR T -
AL s = T e Sl s o i WA T W &
Vs o A S - N L A ' " -"
A Sy v 1 M | e . [ ¥ /| .ll*..l.' L
“'\L . . L . "’\.H. - a 205 -
r. .’, alfiias " . ol '!w_-,.,_ . =T .
..‘L et P | A Ao Bann S
Y PSP IETIRS RGeS N B Soemee P A
aad | P S T A e e RN T
. kool Rennacs "-... -

PUPSN B NP

s 11
.1

—saste g Al '—-‘--'- vt o b

R

s T «
&"“" ‘:_&__;_.A, .\_‘A.-._k _LMM_A—

€ 8 ¥ G M % § 3 D N N N N ¥ N 3 B 6 O M 8 & %N E BN S 8 C 68 8T NS NS QNN

7E:S1~S4 A REBIR;S5~S8 A 4B BAF 2 kGy;99~S12 K 45 B A& 4 kGy;S13~S16 H %5 B #1 & 6 kGy;S17~
S20 A% B A =Z 8 kGy;S21~S524 A EBFF 10 kGy,
B4 ARFIEERFRIERBLIE HPLC FEHEIE

15 S8
5 [
S| @s13
1 0s1
o517
0.5 Sh
57 | g%
S3@S5 °3 )
0 +— E— STZS10
. S15 S
siuee " Qsis
0.5 S1%p s309
-1
1.5
-2 >
-3 2 1 0 1 2 3
1]
R2X[1] = 0.46 R2X[2] = 0.271 Ellipse: Hotelling's T2 (95%)

E:S1~S4 A K45 ;S5 ~ S8 A 45 A A F 2 kGy;S9~S12
A %3 BB
BAIE 8 kGy;S21 ~S24 %5 18 A% 10 kGy,

Bs5 a#Co-yERERSBIE

123 4)

12

10

o

a

-

w

A

s211

1% 4 kGy;S13~S16 A 45 B & 6 kGy;S17~S20 A 43

PP E PP F P EEPEF
L - I e T T T rrw

7E:S1~S4 A k488 ;S5~S8 A 45 IR A & 2 kGy;S9~S12
A 45 B # 4 kGy;S13~ 51675%93 ¥ 6 kGy;S17~S20 445
B & 8 kGy;S21~S24 4 45 & 10 kGy,,

6 LIFE"Co—y FRBRBESE

[}
1.5
1
S7
05 SUMPY
_ S0 o 0sis @ S
g " L
o519 ¢ 03
-0.5 Y
-1
-1.5

25 2 A5 1 05 0 05 1 15 2
1]

R2X[1] = 0.481 R2X[2]=0.274 Ellipse: Hotelling's T2 (95%)

B7 AEBRFRERERSESE

S20
S24
S8
S12
S1
S16
S9
S2
S4
S23
S13
S21
S22
S3
Ss
Si1
S15
S6
s7
S10

HRETFREREEXIN

I3
oo
o
IR

Si4



557 1]

ke RN S SR LR VR LR U EAR A S D LR AL - 195 -

x9 A Co—y 1EE PAC HIEERFERMME

Moy FHIEE TETURE/ % BT TR %

1 7. 36000 0. 46000 0. 460
2 4. 34000 0.27100 0. 731
3 2.07000 0. 12900 0. 860
4 0. 85200 0. 05320 0.913
5 0. 41000 0. 02560 0.939
6 0. 29600 0. 01850 0.958
7 0.20300 0. 01270 0.970
8 0. 19200 0. 01200 0.982
9 0. 11900 0. 00743 0.990
10 0.07910 0. 00494 0.995
11 0.04510 0. 00282 0.997
12 0. 02920 0. 00183 0.999
13 0. 00606 0. 000378 1

14 0. 00293 0. 000183 1

15 0. 00170 0. 000106 1

16 0. 00104 6. 52e-005 1

2.8.2.2 HLFEEIE B 10 A1, PCL,PC2 I
PC3 RRIEME > 1, H BBy 22 5Tk %l 87. 2%, fiE
B I FRAE LG A 15 B, I PCA Ze AT A 5
HEW, M PCA 1350 EIE (WL 7) , Br A R s 47
95% 1) B A5 X [8] P, T HH TG 5 R it osi Tl 8 R R
AR AR AN 2 25 R 5 PCA — 3, Rk n]
INH 24 HEYRZTAEAE St Bl 77 " 31X — PR R TE A 1
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