OCo-y FHELRBRNEMNFIIAAR IS 5 AR RS BIF
I Aodh, HARGMEESARERZFR, BN 450004)

WE: B ZIRHMNTHFIRRALTASEAR., XERAFTRAE., WEF. BIFAHERF S AERA4F
WM E Tk, £ CCoy HEEBH G H A RS S THEN, FE KA Agilent-Cg &3£4(4.6 mm*250 mm, 5 pm),

RENADA LIE-0.5%FBR ik, B RN, #mlk K A 225 nm, #AikA 1.0mL-min™', ABA 35 °C, »AikEEEANS
2, 5, 8kGy S HFARANFAITIRE, MEIBAE TR T 5 ARSI OEE, FHTRA - BEFELTEE
W ER AERBRAR. FERFIZNE A EE AR IR FHEZF 95 7 0.060 6~3.032 5, 0.025 8~1.290 0, 0.037 3~1.865 0,
0.044 2~2.210 0 & 0.033 6~1.680 0 ug AN A BAF &, T3 mAERES S 4 100.6%, 101.0%, 99.7%, 100.2%F= 99.5%,
RSD % #14 0.5%, 1.3%, 0.8%, 1.0%%= 0.7%., 2t 2, 5, 8 kGy $#5/RJ5, HHRRKALI AU HEHR» KREZANE., £
ARFRNEE, A, BRFAFERTHYA T, 2RA -4, £>5kGy &, REZRNBR FAKRFRZ MBS R
WEAEH G FEN(P<0.05), it MBI EIRAIERRIMNE T EEOKES, TLHST. METH, THhA
HFERRIFEF %, BRBHAESKGY I, BERSELREE, HEHRANLEBERRE FERLET AE,

FEER: AHARAMN; CCo-yHE; KEBRAR; XAKRFRAB; METF; BESF; FEEF
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Effect of ®*Co-y Ray Irradiation on Five Active Ingredients in Xiangshazhizhu Pills

WANG Huipin, MENG lJie(Department of Pharmacy, The Third People’s Hospital of Zhengzhou, Zhengzhou 450004,
China)

ABSTRACT: OBJECTIVE To establish a method to determine the content of 5 active ingredinents of costunolide,
dehydrocostuslactone, naringin, neohesperidin and hesperidin in Xiangshazhizhu pills, and investigate the changes of the content
of effective ingredinents before and after °Co-y ray irradiation. METHODS The Agilent-C;5 column(4.6 mmx250 mm, 5 pm)
was adopted and the detection wavelength was 225 nm with the flow rate of 1.0 mL-min~'. The mobile phase was consisted of
acetonitrile-0.5% phosphoric acid with a gradient elution, and column temperature was 35 “C. The irradiation dose of 2, 5 and
8 kGy were selected to irradiate Xiangshazhizhu pills, and the content of 5 active ingredinents in Xiangshazhizhu pills before and
after irradiation was compared, and the significant situation was observed by group #-test. RESULTS The linear range of
costunolide, dehydrocostuslactone, naringin, hesperidin and neohesperidin were 0.060 6-3.032 5, 0.025 8-1.290 0, 0.037
3-1.865 0, 0.044 2-2.210 0 and 0.033 6—1.680 0 pg, and the average recovery were 100.6%, 101.0%, 99.7%, 100.2% and 99.5%,
RSD were 0.5%, 1.3%, 0.8%, 1.0% and 0.7%. After irradiation of 2, 5 and 8 kGy, the effective ingredinents of costunolide,
dehydrocostuslactone, naringin, hesperidin and neohesperidin were changed. Over 5 kGy, costunolide and dehydrocostuslactone
according to change of content before and after irradiation was statistically significant(P<0.05) by group #-test. CONCLUSION
The established method has a high recovery rate, good repeatability, is simple and practical and can be used for quality control
for Xiangshazhizhu pills. When the radiation dose is <5 kGy, the changes of each component are not significant, which can
provide a reference for the sterilization of Xiangshazhizhu pills.

KEYWORDS: Xiangshazhizhu pills; **Co-y ray; costunolide; dehydrocostuslactone; naringin; hesperidin; neohesperidin
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R EA R .

HH 24 1) K T A2 R AIE H 2411 PR R 24 22 4 TR
BLEAT, AR B K 755 R A B8 gy
B AR o A= S e i K B 7 VR Tk
THEKHE S, THRKEE. BHRKEE. “Coy
Bt 3 TR K T R 45, ©OCoo-y S 2R IR K I A Sy
B2 KR I — PO B 718, B KB R G
BRAEMT B, R IRIEAT SR A, IR/ AL
FeARE® 1,

DRl e ASHIE 78 S ©Co- v S R4 e B R AR
FBATH R K, L FRE B AR AL S
P SR R EIRAEG . ZEREFRNE . fhRL
T B RO B A s A i, il AR
2, 5, 8 kGy 3 Fli He XA R/ & = 152,
PR IR AT 5 S Rk, JE e A R IR R
M, NEWHAR I AE = KRS E KR .

1 (YRR
1.1 {3

Waters €2695 /= RO AR (i (35 [ Waters 24
H), B3 2489UV Kl #s, Empower3 £ 43 R
4t); AUW-220D Byt 1R R 20k LY
2 3 T BT EAL QE-200 g, WRVTUZS. T5A
BRAT]); FE RSN CCo-y 5 2R 4R IR % (RN TH 4
WS AR IR B AR R A ]); KQ-250DB A %% 7+
WiHESH(BILBFAENXEARAA, h*E
500 W); LRH-150B BB A RAEEIT &
M) )s ZOZ-AB HLAE R A6 (LRt T 88
W) YI-875 B AR TAE & (TR R &
J7); ElectroluxBCD-211E VKA [ 3K 72 7 (h ) H
WHMRAA].

1.2 ¥k

X RERNEEES: 111524-201509;
FE: 99.0%). MEEALS: 110722-201613; &
& 94.3%). BEEFANS: 110721-201617; & &:
96.1%) i @S : 111857-201703; &
99.2%) 341 [ A 1 £ 5 24 i R e I AR, it B S
R, MHTEHE T ZEKRFRNBSGS:
477-43-0; F&: 98.0%)E T FigJEm AR A
BRAR: WIRHE GRS RS 170213),
JR IS K 2 B R 7R (5. 170322). pH 7.0 &
PAAEN- R AR S . 170307) 3 b &L
SRR AT AT BEE. SN EE Al
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KA AR RN A 4.

FERARRLE BRI R AR, b5
170321, 170518, 170729, 170912, 171117, 171224;
Hitk: 10 gx10 4%).
1.3 Giit2Erik

PL SPSS 19.0 AT G2 A0 HE, FEIE TS
RS PR A B BONT ¢ A58 EAT Ab 2E
2 HEk
2.1 KRk A

H O % TR A& b AR R ALk 2R (0 PO 5 9/)10 ¢
PEAR RS 0, RE\RPIEDRARI 10 g fE
FREIERT TR, 2 B pH 7.0 T8 B &AL Y- A
A 100 mL, BIEHH, AoIRRE, Hl
1210 Mk, B & i A 1 mL, EH
£ 90 mm FEHEFILF, Z3HlidEA 15~20 mL &
<45 CIEL MRS K G RB IR R R R LR E <
25 CHELHIVD IR R B IR B 3R 5L, TR AT, B,
IR IR, MAERERNERARE S, BH R
BB, SRR 1. NE1ATUEH, HERE
AR, FWHALNSHERERK, 7
. Co-y 5t £k 48 MR A8 AT R 2 B LR AL 7%
CXY/R
x1 BERANEEDRAALCHENTER

Tab. 1 Results of bacteria level in Xiangshazhizhu pills
before and after irradiation

LEp

i AU A B T AT B RS B
i)

SIART RIS = I T
HE %%EU Eaa::)ﬁa B B/ %a::ﬁJ ?aa;.:}ha JE W
THE SEE %R/ L OBWEE BEWE K/ L
kGy o o cfu-g o O cfu-g
cfug™ cfug % cfu'g cfu'g %
2 193000 510 0.26 128 32 25.00
5 102 000 61 0.05 30 000 90 5 5.56 100
8 15000 4 <001 56 0 <0.01
2.2 WEREIE&
221 AR RSEBRASE S PR

WG, EEARERNES. MR R s
B T HEAIE B, P R S VA AR R R R
KREFRAN 01213 mgmL ™' EEKRER N
0.051 6 mg-mL™' ¥ 0.074 6 mg-mL™". 7
H 0.088 4 mg-mL~" FIHH E 1 0.067 2 mg-mL™
(AR A 0 R S VAT, VA IBOBE G AR AT

222 HEARERMEIE  BURSIEE, B,
RE, BUMALZ 0.5 ¢ KEMe, BHREMRLR
i, REEIINHEL 25 mL, %%, MERE, @5
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LREHE (T2 500 W, FiR 40 kHz) 40 min, 74,
FROEE, FH AR R, 4 0.45 um il
FLUEREIERE, HXZEgEd, RI7E.
2.3 kg pptt

& M N Agilent Zorbax-Cg ¥ (4.6 mmx
250 mm, 5 um): VBN LG (A)-0.5% B RV TR
(B), B FEBEML(0~24 min, 25% A; 24~35 min, 25%
—65% A; 35~50 min, 65%—>85% A; 50~55 min,
25% A); Kyl KA 225 nm; Wii# A 1.0 mL-min™';
R 35 Co J T HUTR A% R -5 A3k A VA TR
10 pL BRI E, SR WE 1, R &R
RS IR BT

4
A
2
W i
J b‘l‘L
0 10 20 30 40 50
t/min
B
12 4
kﬁﬂr—“nj!l'i“—_L—‘——ﬁ_‘ngﬁ'
0 10 20 30 40 50
t/min

Bl 1 ROl

ARG Bt I-MRH 2SR 3BT 4R
AT S-EEARTRAE.

Fig.1 HPLC chromatograms

A-mixed reference substance; B—sample; 1—naringin; 2—hesperidin;

3—neohesperidin; 4—costunolide; 5—dehydrocostuslactone.

24 JIEEEEE

240 ZMHERRFEL  SHIREERE “2.2.17 I
TR EX B 0.5, 2, 5, 10, 15, 20, 25puL,
& “2.37 WUR G & EATIE, il Eak A,
CAETH AR (V) R ALbR, DA XTI EFE (X, pe)
RREALAR, 43 9 42 ) 5% 4 o bn o 2R 5 k4T R0
HHE. SRSHSLHERRRL . BURE X BIE
W, FHW R D FRE, WRE 10 pL BHATI0 e, Hug
AR AE M LA 10 5 (S/N=10) 5 [ % 18 5 ¢ B2
EER(LOQ), [HIHJTHE A€ IR WK 2.
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R2 SHARERLSGMEXZfEER

Tab. 2 The linear relationship and LOQ of 5 active
ingredients
X IR/
iy EEE e Gl
pg-mL
AT J A T Y=22.47X+1.13 0.9999 0.060 6~3.0325  0.04

FEAARFRNEE Y=31.12X-2.08 0.9997 0.0258~1.2900  0.01

i B Y=17.24X+3.54 0.9996 0.0373~1.8650  0.01
R Y=11.09X+3.78 0.999 4 0.0442~22100 0.03
RS Y=12.84X+1.26 0.9995 0.033 6~1.6800  0.02

242 ISR EERE B “22.17 TUFRRSE
PRSI, R “2.37 TUR Bl R AE SRR 6
W, sk ik E, DUEmARTE, AEBRNEE. &
SARFIENE . MR R R R R
RSD(n=6)% 15 0.9%, 1.1%, 0.8%, 1.2%% 1.0%,
Ut ARG T B R I o

243 FEEMRE WA -#EDARA LGS
171117), #% “2.2.27 WUREFATHIS 6 17, 1%
“2.37 TN OISR REAT 0T, IR EIGE. 4
RAFREAN, REARERNB. MR, BE
B LOHE B 5 Bl &5 N 0.511 6, 0.572 4,
0.597 1, 0.932 4 % 0.7133mg-g”'s RSD 435 H
1.1%, 0.8%, 0.9%, 1.0%F1 0.7%(n=6), FHELF
PERGF

244 FEMRLE  HUR—HEAEHS A S
171116), 4%+ 0, 4, 8, 12, 16, 20, 24h W%
HUBEIRWE 10 uL, 4% “2.37 100N il 45 AT 0 #r s
sk Bk, Mg mi, SRAFERAME. £
SARFIENEG . MR R RO R R I
RSD(n=7)% %15 1.0%, 1.2%, 0.9%, 1.1%#1 0.8%,
T A S I RAE 24 h WARE .

2.4.5 FEREMCERRLEE  BUR —REE AR R
T 171117) 6 4, BHZ 025 g, KEEWE,
SR 25 I N BT B 1) P X L U R (K A R Y T
0.250 4 mg-g™', EAAREFRENEE 0291 1 mg-g ',
MR H 0.303 2 mg-g ™', BB 0.467 4 mg-g™' KT
PR 0361 0mg-g ™) 0.5mL, 4% “2.2.2” Wi R /7
EH SRR, 1% 4237 TN Rk &R AT
SR, WROIERE, RS ERE. KRER
Wl ZEKREFRNES. MR T BRI s
FeFF I BIER A 98.16%~102.96%, “F-H [AIUS K 4y
N 100.6%, 101.0%, 99.7%, 100.2%F1 99.5%,
RSD 7354 0.5%, 1.3%, 0.8%, 1.0%#1 0.7%.
RN 3.
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®"3 HFE KR S R (n=0)

Tab. 3

Analytical results of recoveries(n=6)

WwEY bR/

BEfh S/ IR e R [/ P E1El RSDY
mg

2.5 FESLIGE Fogh B
AR AL 6 L5 170321, 170518,

mg  mg %  KE% % 170729, 170912, 171117, 171224), 4> 5HLLF] &
303 0miT 02:32 99 0. 2. 5. 8 KGy IBILFLR, % 2227 SUF
KA 0224 0191 02847 10031 B GRRIE  “237 U G & R T
e 0are 10040 T, RO, SR EATRAN. £4
02558 01309 02575 10109 AP R 18 R KW R I
02503  0.143 3 02888 99.92 L 4
s 12 G0 oo R, -
TN (550 orsee 1456 0h030 11 1010 13 SEREION, FEERATE A . B O
" 02574 01473 0.294 1 100.79 FHERSERAAR, MAFREANEEMEAKRE
ot e Ts 6 O B P4 I <5 Gy I & BEFRICR B &2, 24
02509  0.1498 03008 99.59 FIEIEINE] 8 kGy I, & &EHBIHE R FEHE,
Mt 2 ey 01516 a0 907 08 U B IR KA R R R R R P G
0.2574 01537 0.305 4 100.07 BEAR, SN RUR AL R &R, “Co-y 5 £k 48 [ 71
02558  0.1527 0.304 8 100.34 o
02503 02334 0.470 0 101.26 # A E>5 kGy.,
02509 02339 0.469 6 100.86 3 it
e 02524 0235304693 10014 o o WY
02532 02361 0.4699 100.03 3.1 e KER
R TR IR BB, & AN,
02503 01785 03565 95.63 BR80T R TR T I 4 0, AR A
Sl 00 01500 o e o, DAD 200-400 nm i KT, 4R
# 02532 0.1806 03595 99.13 IR B o e pE, 4E B SR 225 nm &b 5 b
02574 01836 03624 99.07
02558 0.1825 03627 99.86 % YA B A R, W B 225 nm AE R K .
T4 HRONZEERHN])
Tab. 4 The determination results of the samples(n=3) mg: gfl
N AT A FAAER M il
e i BT 2 kGy 5 kGy 8 kGy i BT 2 kGy 5 kGy 8 kGy iEHET 2kGy 5kGy 8 kGy
170321 05289 05007 04523  0.1469 05902 05669 05516 01211 06112 05812 05536 05217
170518  0.5304 04993 04611 0.1426 05895 05514 05326 01347 06079 05901 05647 05503
170729 05123 05012 04513  0.1349 05701 05412 04752 01199 05972 05633 05517 05147
170912 05031 04869 04472 01534 05688 05436 05113 01208 05811 05639 05502 05297
171117 05116 04738 04402  0.1513 05724 05339 04987  0.1114 05971 05582 05410 05273
171224 05138 05002 04644  0.1506 05523 05436 04893  0.1227 05756 05503 05217 05119
BIME 05167 04937 04528  0.1466 05739 05468 05098  0.1218 05950 05678 05472  0.5259
i - 5.19 3.36 2.02 - 6.01 3.04 2.16 - 7.62 1.56 1.16
Pt - 0.35 0.21 0.01 - 0.16 0.06 0.04 - 0.54 0.84 0.36
N T ik B A
i T 2 kGy 5 kGy 8 kGy 4 T 2 kGy 5 kGy 8 kGy
170321 0.951 1 0.923 6 0.873 6 0.8519 07311 07111 0.683 3 0.6617
170518 09327 09117 0.8817 0.809 7 0.7159 0.7102 0.690 1 0.673 9
170729 0.9412 0.910 3 0.858 9 0.836 9 0.703 4 0.6913 0.6822 0.667 8
170912 0.930 3 0.907 9 0.867 1 0.824 7 07156 0.700 9 0.680 7 0.6557
171117 0.9324 0.901 2 0.8517 0.8126 0.713 3 0.701 2 0.679 8 0.660 3
171224 0.930 8 0.910 1 0.8916 0.856 3 0.7519 0.734'5 0.7119 0.700 9
#MH 0.936 4 09108 0.870 8 0.832 0 0.7219 0.708 2 0.688 0 0.670 0
(1t - 12.89 9.09 4.73 - 6.73 8.63 4.62
P1iH - 0.81 0.82 0.34 - 0.69 0.37 0.13
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3.2 UBIHIE 5

ARSEEG Ay AR T T - KRG LIE-K RS
CIE-HRRK ARG HWRE-BERK 248, RIUNAR
RGN ANAR 73 B ROR T, WG 5 Mo i)
WAPEARZERCK, WO R RS . 2 it — i
UG LR, B8 LA 2 5-0.5% 00 B2 A vt S A 2k AT 6 1
VeMLI, 25 oo 5 58 4 TR X AR, JELRFasE .
3.3 FREUE N KO ik

AU R LW 0% FE . 80%HEE. H
RE SRV FAREAT PR, &5 R EEAE N SR BUA IR, 5
P R & B . RIS 5T M. #
FEPEAL LA R ZR IRER AU SR AR, 25 R BN+ &
WPRRAR LA USRS IR, e i 7S SR 0,
I I LA [F) B B 8] T 68 P S AT 5 Moy
(PR, f 20 B 1 71168 75 $2 Y 40 min.
3.4 FERBIRAE

KERNEMEEAREREAEEIEARE T
FREVERLSY s R TR B R A, MR
AR, WG, NG A EARAT -

A S IS 5% OCo-y B L IR A D ARR
FuA 5 FEVERC D S AR, R I R R R
HIE 5 kGy I, REH RO B R AR AL 5 K ,
[ B AN 52 1) ) &, WTOR S JE % R AR H
OCo-y HH LRI K H IR S %,
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