+ 918 - $F45% FES5H 2022F58 "éﬁ-i‘ﬁﬁti Drug Evaluation Research  Vol. 45 No.5 May 2022

BETEAMEARETIZHNUEARRER X FREZMAR

EBRHR, HI5Imr, 8 B, Siha
1. G m 2B ARAR PRI ARERE SRR, LR T 276006
2. I ARE A HIFER PO, (iR B 250107

W OE: B @2 s IR AT A 2 i R HCR B T2, X HARIR K By 3% T 7T AR 2R 1 K B R
SRR . Fik L2 3-0- &Mt . SFAEMRIN & =M K E R LG hT8hs, RABZRGH (AHP) 3%, fRirE
SPEAHOE (CRITIC) VM AHP-CRITIC IR A MBUEHE &8 AnBUE REL, 45 IR 28 IR 070 7 T 18 AR B L2 rp K R
i), KEEERDEEE, RAOERTKE LESE: @RI, AR 200 B %500, Ko B9 IR IR
Iy R L2 3-0-25 B B RO AR & S A, 48 S0 A I, 5ok bR IR ROK T L R B TR L 1 RO B R I K R
LT E A K B AR AR R . 255 AHP-CRITIC B & IMBUEARR AHP ;81 CRITIC VA kL. &1, 42 IRILHE
AL R BT S5 PPN B (0 7 28 T B AR KB T2 4 KB I ) 15 miny KB 115 °C WRHEE S mm; %K
BRI RE D IR R A ST G AT, SR KB, (LB 3-0-EH/HER LB KW 5 THKHE G &=k
fi6, BALRE THKH G EIN: Ry RER, THRKE S A K EAH AU RAR, K. WK 5 AR K
WA RS B E . 8530 WKL S HAKE AT, nITEBARIR S . S ()15 B/ 5 e B 2T A 25k, B
AR EIMCKE T2k 7. BRI,

XEIE: BT WL WAKE; THOKHE; CBEKHE; BEKHE; LED3-O-Z&HELE; BAR

FESES: R2824 XEKFRERE: A NEHS: 1674-6376 (2022) 05-0918-08

DOI: 10.7501/j.issn.1674-6376.2022.05.014

Optimization of moist heat sterilization technology for Rubus chingii and
quality impact research for different sterilization methods

CUI Linlin', FENG Qiaogiao’, CAO Ling', GAO Yanhong'

1. State Key Laboratory of Generic Manufacture Technology of Traditional Chinese Medicine of Lunan Pharmaceutical Group
Co., Ltd., Linyi 276006, China

2. Shandong Center for Food and Drug Evaluation & Inspection, Jinan 250107, China

Abstract: Objective To optimize the sterilization process of crude drug power of Rubus chingii through multi-index orthogonal
experiment, compare the effect of different sterilization methods on the sterilization effect and quality of crude drug power of Rubus
chingii. Methods With the content of kaempferol 3-O-rutinoside, ellagic acid and the sterilization rate as comprehensive evaluation
indexes, weight coefficient of indicators were determined by AHP, CRITIC and AHP-CRITIC mixed weighting method, L,(3*)
orthogonal test was used to sterilization time, sterilization temperature and material thickness, in sterilization process of Rubus
chingii, optimizing process parameters of sterilization. The sterilization effect and quality of crude drug power of Rubus chingii
before and after sterilization were compared by moist heat sterilization, irradiation sterilization, dry heat sterilization and ethanol
sterilization. Results The weight coefficient determined by AHP-CRITIC mixed weighting method was the most reasonable. The
optimal extraction technology was sterilization time 30 min, sterilization temperature 115 °C and material thickness 5 mm. The
microbial limit inspection of each sterilized sample complies with the pharmacopoeia regulations. Compared with the unsterilized

crude drug powder, the content of kaempferol 3-O-rutinoside was reduced after ethanol sterilization and dry heat sterilization. The
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content increased after sterilization. The fingerprint results showed that the similarity of dry heat sterilization was lower than that of

non-sterilized, and the similarity of radiation sterilization and moist heat sterilization was higher than that of non-sterilized.

Conclusion Compared with other sterilization methods, the moist heat sterilization method can obtain the crude drug power of

Rubus chingii that meets the requirements at a lower temperature and in a shorter time. The preferably obtained sterilization process

is stable, feasible, and reproducible.

Key words: Rubus chingii; orthogonal design; moist heat sterilization; dry heat sterilization; ethanol sterilization; radiation

sterilization; kaempferol 3-O-rutinoside; ellagic acid
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Table 1 Factors and levels
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Table 2 Priority matrix for pairwise comparison of

indicators
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Table 3 CRITIC method related calculation data
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Table 4 Comprehensive scoring results of three kinds of
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A% AHPVE  CRITICV:  AHP-CRITIC VR A AL
1 91.83 90.27 93.66
2 7937 81.95 79.02
3 83.17 83.01 84.54
4 83.93 83.10 85.94
5 86.75 86.34 88.33
6  85.62 87.47 85.29
7 9299 93.59 93.18
8  78.64 85.34 75.64
9 8129 85.91 79.64
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Table 5 Visually analyze results

S 8/ (mg-g D

M5 A B C D eSS i rE KEE%  EAVE4y
1 60 115 5 1 0.198 2.223 96.32 93.66
2 60 121 10 2 0.155 2.401 94.16 79.02
3 30 121 5 3 0.177 2.012 93.57 84.54
4 15 121 15 1 0.184 1.804 95.29 85.94
5 15 115 10 2 0.186 2.053 97.23 88.33
6 60 105 15 3 0.167 2.679 95.12 85.29
7 15 105 5 1 0.186 2.801 98.23 93.18
8 30 105 10 2 0.131 3.184 99.16 75.64
9 30 115 15 3 0.148 2.856 98.96 79.64

K, 89.150 84.703 90.460 89.947
K, 79.940 87.210 80.997 86.053
K, 85.990 83.167 83.623 85.080
R 9210 4.043 9.463 2.106
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Table 6 Variance analysis results
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Table 8 Test results of microbial limits of different

JEE BT @ FAY ER s sterilized recipes of crude drug power of Rubus chingii
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Table 7 Parallel verification test (n=3)

Ris  WEMO-=  HAm f__/ LA
ER
1 0.202 3.059 99.62 98.17
2 0.200 3.126 99.10 97.83
3 0.206 3.146 99.23 99.97
RSD/% 1.42 1.47 0.27 1.17

AWKy B R L 5B 3-0-25 7 B8 H AU AE IR
BN e AT AL, 45 SR L 1R 9, 3% TG I 45
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Fig. 1 Different methods of sterilization tilia glycoside
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thin-layer identification map
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Table 9 Test results of pharmacopoeial items of different sterilization methods

KEZH B K% KEER Y% B3 1% BRAEIER I % BRAERR/% 1122} 3-0- 25 & FEH /%

R o 8.36 23.85 3.79
KB Ko H 2.14 24.32 4.18
K R £ 2.48 24.44 4.19
N DI K H 2.71 23.74 4.02
TR for 3.36 26.60 455

Pt G H <12.0 >9.0 <9.0

gh R
0.01 4.289 0.247 exis
0.02 4.156 0.236 i
0.09 4.234 0.235 kg
0.09 4.125 0.177 g
0.16 6.525 0.104 kg
<2.0 >0.2 >0.03 ik
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TERR H AL, BAR A 7 23— P e, 21
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e FE PR KA rh 2 — R 22 5F K T B

40 50 60

S1-TFRK B 5 S2- LB K TR 5 S3-47 IR K 1R 5 S4-1R K B 5 S5-A KB s R4 i [ itk
S1-Dry heat sterilization; S2-Ethanol sterilization; S3-Irradiation sterilization;S4-Moist heat sterilization; S5-Not sterilized; R-control fingerprint
B2 ARKREFEEmMELEL

Fig.2 Fingerprints of samples sterilized by different sterilization methods

R10 ARREHEHF RIS EERMUE

Table 10 Similarity of fingerprints of samples sterilized by different sterilization methods

K T T3 K LT KB AR IRCK B B RK AR KE X B8 S
T KB 1.000 0.616 0.712 0.521 0.526 0.418
LR 0.616 1.000 0.898 0.891 0.898 0.893
ERKE 0.712 0.898 1.000 0.993 0.998 0.993
WK 0.521 0.891 0.993 1.000 0.993 0.996
EPA | 0.526 0.898 0.998 0.993 1.000 0.995
payicE g i 0.418 0.893 0.993 0.996 0.995 1.000
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