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Effect of ®*Co-y ray irradiation on five active ingredients in Infantile Qingfei Pills
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Abstract: Objective To establish HPLC method for simultaneous determination of five active ingredients of cucurbitacin B,
cucurbitacin E, praeruptorin A, praeruptorin B, and praeruptorin E in Infantile Qingfei Pills (IQP), and study the contents changes of
the five effective components in IQP before and after ®°Co-y ray irradiation. Methods The Agilent-Cis column (250 mm x 4.6 mm, 5
um) was adopted and the detection wavelength was 230 nm and 321 nm with the flow rate of 1.0 mL/min. The mobile phase consisted
of A (methanol: acetonitrile) and B (0.5% glacial acetic acid solution) for gradient elution, and column temperature was 25 °C.
Irradiation does of 2, 4, 6, 8 kGy were selected to irradiate IQP respectively. The contents of five active components in IQP were
compared before and after irradiation, and the significant condition was observed by #-test. Results The linear range of cucurbitacin
B, cucurbitacin E, praeruptorin A, praeruptorin B, and praeruptorin E were 0.049—1.247, 0.079—1.973, 0.056—1.406, 0.028—0.705,
and 0.028—0.693 pg, The average recovery were 101.2%, 99.7%, 99.9%, 98.9%, and 100.5%, and RSD were 0.6%, 0.5%, 1.2%, 1.1%,
and 1.2%, respectively. After irradiation of 2, 4, 6, and 8 kGy, the effective components contents of cucurbitacin B, cucurbitacin E,
praeruptorin A, praeruptorin B, and praeruptorin E were changed. After ¢-test in groups, the content change of cucurbitacin B was
significantly after irradiation over 6 kGy (P < 0.05). Conclusion The established method has a high recovery rate, good repeatability,
which is simple and practical and can be used for quality control of IQP. The changes of each component are not significant with the
radiation no more than 6 kGy, which can provide a reference for the sterilization of IQP.
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Table 1 Results of bacteria level before and after irradiation

iRHR A/ TR S (TAMO)

BFREABERE S (TYMC)

kGy RIS H E/(cfug™) fRBE S E R/ (cfug™) liER/% BRI E R/ (cfug)) BRESEE/(cfug") RiGHR/ %

2 199 000 486
4 165 000 85
6 121 000 1 <0.01

HMR E. AERTF R, AT ZMALER
tHE E XTHEIER, MBS HGIR SR B
0.997 8 mg/mL- # /% & E 1.578 2 mg/mL. H{EHTH]
%K 1.124 6 mg/mL. H{ERTHH 4K 0.563 3 mg/mL
KM ATEHITAER E 0.554 7 mg/mL (¥ 5 — 555 1 fif %
W, ARSI E 5.0 mL, BT 100 mL &,
IR R IR, RN, BN
222 HHAmIEH S BUARMIE R, B, TR
5], W4 1 g, ¥EME, BEEGMMY, K
ANHEE 50 mL, %%, HikfidH (2~10 C) &
. K IR BRI HE T PR i, 7 Ab B
(ThE 500 W, 4% 40 kHz) 35 min, B4, FARGE
R, HHEANEER T E, £ 0.45 um FLIE
gL, EERuE, BpfS.
2.3 BIgFE L0

AN Agilent-Cig 4 (250 mm X 4.6 mm, 5
um); JENA A NEEE-Z8E (10 1), BN 0.5%IK
BERRKVEI, 1238 2 HHATRRREIEN: AR E 1.0
mL/min; #Ei 25 Co 20l HOR G0 R s RS At
WAAAS 10 L JFENERE, S8R0 1, gk
s LG HE i R RIS () — B8, % i o) S A,
JiRVEENT I TE T
24 FEFER
2401 BMERRFE 5k %R IOR A XTI 5
1. 20 5. 10 15, 20, 25 uL, %08 “2.37 Tjifn,
TS RAT I, R, UGB NN AR
(Y), #XTH SR AR (XD, 2% %
oy bR fh R IR AT R PR RN 5. g5 R A2k

®2 BERRERF

Table 2 Gradient elution program

I [E/min  JiE0AH A/%  WREIAH B/% KK /nm
0~20 45 55 230
20~30 45~65 55~35 230
30~45 65~88 35~12 321
45~50 88~45 12~55 321

168 26 15.48
123 8 6.50
92 0 <0.01
P
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1-cucurbitacin B 2-cucurbitacin  E 3-pracruptorin = A

4-praeruptorin B 5-praeruptorin E
E1 RAXMB& (A) fNLERASKS (B) HPLC E
Fig. 1
substances (A) and IQP sample (B)
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(SIN=10) B % B b iR Rk e = PR (LOQ),
o] U5 5 2 e B PR LR 3
242 EEERK H“2.2.17 TR TR AN R
W, % “2.37 TR Bk R RELSERE 6 Ik, i
k], DOEmARTE, #ME By #4E% E. A4
HEAF R, BTt EMELERTHER E ) RSD
A 1.1%. 0.7% 1.0%. 0.9%. 1.2%, BiBMX
IIEE L RIT.
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W, % “2.37 TR g & FAT o8, dsk
Bl &85 B, #i/~ & E. AERTHT R, &
TR G EMALLRIEIZER B 5 Fhplis i & o 50
RSD 735N 1.2%. 0.9%-. 1.1%. 0.6%-. 0.8%, %
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HPLC chromatograms of mixed reference
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Table 3 Linear relation and LOQ between peak area and concentration

WA EVEpap r LB /ng & R /(ng'mL )
IRES: Y=1.806 X+2.57 0.999 7 0.049~1.247 0.24
HiF % E Y=1.014 X+2.36 0.999 8 0.079~1.973 0.31
HAERTEH R & Y=1571X+1.71 0.999 5 0.056~1.406 0.08
SPIAINT VY- Y=1.109 X—2.11 0.999 4 0.028~0.705 0.12
HAEHTAZE E Y=1.204 X+1.36 0.999 2 0.028~0.693 0.04

PRI, R 0. 4. 8. 124 164 20, 24 h WHEX
PR SVE 10 pL JFENBAH B, il ek K,
oy E VETRIAR, S5 R#M & B Wi &R E. AE
BT 2. B{ERTE A QB A BERT 2= B W AR
RSD 4354 0.9%. 1.1%-+ 0.6%+ 1.0%. 0.8%, #*
AL S VRCE 24 h INFRUE .
2.4.5 IIFEFEICRRES  HUR N LIS AL Gt
1711060 6 13, 2105 g, FEEWE, 25k
HEIMANFEA TR B X %A 0.997 8 mg/mL. #
P& E GBS BT 1.578 2 mg/mL. AL RTH]H
FON IR A5 1.124 6 mg/mL . ATEFTH 2 50
i fifi %W 0.563 3 mg/mL Fl FALERTHHZ B X LI
% 0.554 7 mg/mL % 1.25. 1.30. 0.85. 0.40. 0.50
mL, % “2.2.27 WU 720 4 i v, 4% “2.3”
TR g & FEAT 0 dr, iRk i, RS Oy
M. #iF R By #i/% Ev AfEATs R, B
TR KA ALERTEHER E MECRTE 98.07%~
101.87%, P34 IR 5 518 101.2%+99.7%+99.9%
98.9%- 100.5%, RSD 4354 0.6%- 0.5%. 1.2%-
1.1%+ 1.2%.
2.5 H@mE

BRI AT S /N LG Hu 10 fit (L5 170105.
170209+ 170313+ 170515, 170625 170711+ 170809
170921 171106+ 171227), 437l LAFIE 0. 2. 4.
6. 8 kGy fRMALFRf5, F% “2.2.27 T T il 2tk
W, 4% “2.37 TR B SR AT I E, Il
K, RSP ER By #i2% BEv ALERTEHF &R
HIERTH G R A AERTHHER B & &, 455 W3R 4.
MR E. AERTR R, AT EZMALERT
W2 E fEEIBFIEA S T 6 kGy I & B4R B T &
KAFWAK, MR B S5 50 B IR 5 i K,
YFIEIG NS 4 kGy B, S EFICAHE, 7£ 6 kGy
AL H I B B PR 3

SRR KL, #MER By AfERTE R, A

TR ZZ A ALERTAR B & IS 2 A%
REGHEE L (P>0.05); H5 %K B S BAER
I 55ER)E (2kGy A4 kGy) WIS T¥E X (P>
0.05), {H4FERINE] 6 kGy I, #/ & B IS &E
FAERFEMNEZER (P<0.05). A LA J%E AT G 5
FE By AR AR R ALERTEH 2 R A 1E R A
R EMEEZRIAR, MR B &8 IEKR.
BN T IE#T 2R B B 2, S2m N LI R
i, W “Co-y FEFERAE ST 6 kGy.
3 g

HIERTI A 2. AT R ETEHE E
BT A E TR, lsieel. R m
PR B B o B EARESEN, MERUAERE, A6
RN A 5L T B AL G 7 2 BUSL,

43 VAR A S 45 %ot Bt VA T R 4oy
SRV TN E, SRERAEITHRR. A
TEHTEH CHE A AAERTEA R E 4E 321 nm AA 5K
e, B & B MBS 2 E £F 210 nm 240G & KRR,
H A ] o 5 U (W T AL, WO HEAE 210 nm W
SEHIT R B MR EMER, 76321 nm WEA
TR R AT O R M AT AR EM &2,

TEIRBERBN AR, 3 FE T CNE-K. HEE-
Ky HEE-ZBE (10 1) K. RIE BRI 6T HE
B, WEERNMTIMANIKEER. LHERT -
0. 1% KBS TR /KB . HEE-OE (10 1) -0.1%0K T
FRAKVEW, FIEE-Z0E (10 1) -0.5%0KEE R K VA,
RICAFEE-Z 15 (10 1) -0.5%VKESER KB I
SAREAT RS VRS, PR, S ik ]
I3 R
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Table 4 Determination results of samples (n = 10)
Fei HFE Blmeg ) §17% Bl(mgg!) FIERTF % /(mgg )
HE

WIEH 2kGy 4kGy 6kGy 8kGy #&MEHI 2kGy 4kGy 6kGy 8kGy #EIBRT 2kGy 4kGy 6kGy 8kGy

170105 2.365 5 2.301 2 2.2756 1.012 3 0.891 2 4.118 3 4.001 2 3.899 5 3.815 4 3.800 2
170209 2.498 7 2.399 7 2.387 1 1.001 2 0.887 9 4.100 7 4.010 6 3.874 5 3.811 6 3.800 1
170313 2.5572 2.511 3 2.484 1 1.008 9 0.879 6 4.076 5 4.011 6 3.913 1 3.900 4 3.798 7
170515 2.503 7 2.487 1 2.413 6 1.001 7 0.880 3 4.098 9 4.003 2 3.886 6 3.865 4 3.801 7
170625 2.517 3 2.486 1 2.276 5 1.027 1 0.893 3 4.101 4 4.023 6 4.001 7 3.999 6 3.812 7
170711 2.493 3 2.473 3 2.132 6 1.002 7 0.874 9 4.087 6 4.053 6 4.011 3 3.895 6 3.803 6
170809 2.479 6 2.451 8 2.226 9 1.003 4 0.883 7 4.095 4 4.063 3 4.021 7 4.000 1 3.902 7
170921 2.399 1 2.274 5 2.139 6 1.000 6 0.871 6 4.091 2 4.001 3 3.995 4 3.988 6 3.901 1
171106 2.462 6 2.389 4 2.134 9 1.0132 0.891 1 4.135 1 4.036 4 3.984 7 3.902 3 3.734 5
171227 2.478 4 2.401 9 2.336 1 1.044 7 0.872 3 4.172 9 4.063 4 4.000 1 3.997 5 3.821 7
B 2.47552.41762.2807 1.011 6 0.882 6 4.107 8 4.026 8 3.958 9 3.917 6 3.817 7
Ry — 509 416 167 109 — 876 595 395 439
PiE — 015 026 00l 00l — 037 016 009 0.06

1.9017 1.887 1
1.9126 1.900 3
1.926 8 1.918 7
1.918 7 1.900 3
1.9357 1.9302
1.905 8 1.889 7
1.9196 1.904 5
1.8873 1.880 1
1.8958 1.8903
1911519107
1.911 6 1.901 2

3.77
0.13

1.8789 1.8712 1.870 1
1.893 6 1.884 6 1.880 2
1.9114 1.9013 1.899 8
1.887 6 1.869 8 1.851 4
1.928 9 1.926 8 1.9203
1.8756 1.8701 1.860 3
1.8897 1.8763 1.870 4
1.8792 1.8783 1.8703
1.8869 1.8821 1.880 0
1.909 8 1.907 3 1.900 7
1.8942 1.886 8 1.8803
349 508 597
0.17 016 0.11

FAERTH £ R/ (mgrg ) FIAERT 5% E/(mgg )

FE i
fEIEHT 2kGy 4kGy 6kGy 8kGy #REMEHT 2kGy 4kGy 6kGy 8kGy

170105 0.426 7 0.4212 0.4203 0.410 1 0.410 0 0.512 6 0.508 7 0.501 3 0.499 3 0.499 0
170209 0.428 9 0.420 5 0.418 3 0.408 7 0.400 5 0.511 9 0.503 4 0.498 7 0.490 2 0.489 2
170313 0.4571 0.4505 0.443 9 0.4417 0.4411 0.5217 0.513 6 0.501 7 0.499 7 0.499 1
170515 0.4312 0.428 4 0.4207 0.411 1 0.4107 0.518 8 0.516 9 0.502 4 0.489 6 0.489 0
170625 0.443 9 0.4411 0.4317 0.429 8 0.420 6 0.5209 0.518 6 0.502 7 0.500 1 0.499 3
170711 0.438 1 0.4317 0.4277 0.421 8 0.420 1 0.5159 0.508 7 0.498 9 0.487 7 0.487 1
170809 0.440 6 0.436 7 0.422 9 0.401 8 0.400 7 0.516 9 0.507 4 0.498 3 0.481 2 0.480 0
170921 0.4558 0.4551 0.4532 0.4511 0.4503 0.516 6 0.510 7 0.501 6 0.498 6 0.498 1
171106 0.436 9 0.4311 0.429 6 0.428 6 0.427 7 0.5175 0.511 1 0.5024 0.487 6 0.486 3
171227 0.4355 0.4312 0.419 6 0.409 7 0.408 3 0.521 3 0.511 7 0.502 7 0.498 6 0.497 6
YME  0.43950.434 8 0.428 8 0.4214 0.4190 0.5174 0.511 1 0.501 1 0.493 3 0.492 5
¢ K — 659 754 604 652 — 7.12 219 402 1.62

Pa — 0.06 0.08 0.11 0.09 — 023 007 0.18 0.12
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