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Study on dry-heat sterilization process of Scutellaria Baicalensis Radix powder

WANG Rui-zhi, LI Shi-wen

Guilin Sanjiin Pharmaceutical Co., Ltd., Guilin 541004, China

Abstract: Objective Through orthogonal test to find out the scientific conditions for dry-heat sterilization process of Scutellaria

Buaicalensis Radix powder. Methods The microbial (bacterium and molds) quantity and the content of baicalin as the indexes, the

temperature, time, thickness of powder as factors, the sterilization process for Scutellaria Baicalensis Radix powder was determined by

Lo(3*) orthogonal test. Results The optimal technological conditions for sterilization were 100 °C, 10 h, and the powder thickness of 2

cm. Conclusion This condition is proved by the amplified test and the large scale production, after the sterilization, the hygiene

indexes of Scutellaria Baicalensis Radix powder can reach the requirements of Chinese Pharmacopoeia 2010. There is a good

reproducibility but no significant difference for the content of baicalin before and after the sterilization.
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Table 1 Data of temperature changes without loading

N T SR (e 80 C) /C SRS (BEdRE 100 °CH /1 C

min Al A2 A3 A4 A5 A6 F¥ E Al A2 A3 A4 AS A6 Py WE
0 800 79.6 788 79.0 80.0 794 795 12 992 998 99.1 1000 99.0 993 994 1.0
10 805 80.5 80.5 80.6 80.3 80.5 80.5 03 1015 101.1 1012 1014 1003 1013 101.1 12
20  80.6 80.5 80.6 80.5 80.1 799 804 0.7 101.1 101.0 1012 101.3 1002 1012 101.0 1.1
30 802 803 80.5 803 80.1 804 803 04 101.1 101.0 101.2 1012 1004 101.1 101.0 0.8
40 805 80.1 804 80.6 80.3 80.1 803 0.5 101.1 1012 1009 101.2 100.5 100.8 101.0 0.7
50 80.0 80.1 80.6 80.4 80.0 80.1 802 0.6 101.1 1005 100.9 1012 100.0 100.8 100.8 1.2
60 802 799 80.5 804 799 804 802 0.6 101.1 1008 101.3 1009 1002 101.1 1009 1.1
70  80.0 79.6 80.6 802 79.8 80. 80.1 1.0 101.1 100.6 100.8 101.3 1002 100.6 100.8 1.I
80 793 79.8 804 803 79.7 799 799 1.1 101.1 1008 100.9 101.1 1002 100.9 100.8 0.9
90  79.6 79.6 79.6 79.7 79.6 79.6 79.6 0.1 100.8 100.6 101.0 101.0 1002 100.7 100.7 0.8
100 80.0 79.6 80.0 80.1 79.6 79.9 799 0.5 101.1 100.5 101.5 100.8 1004 100.9 1009 1.1
110  80.0 80.0 80.1 803 799 79.8 80.0 0.5 1009 100.5 101.3 1009 100.2 100.7 100.8 1.1
120 804 799 804 80.1 799 80.0 80.1 0.5 101.1 100.7 101.0 100.8 100.1 101.1 1008 1.0
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Table 2 Data of temperature changes with full loading
A / SRR E (BB 80 °C) / C SR (BOE iR 100 °'C) /°C
min Al A2 A3 A4 A5 A6 P¥ WE Al A2 A3 A4 A5 A6 PH) WE
0 799 80.0 788 793 795 799 79.6 1.2 100.0 982 99.8 995 990 994 993 1.8
10 81.7 80.1 81.1 81.2 81.1 822 &81.2 2.1 1004 100.0 102.1 102.8 101.5 1029 101.6 2.8
20 81.4 803 81.1 80.7 81.0 819 &8I.1 1.6 100.5 100.0 102.1 100.1 101.6 102.8 101.2 2.1
30 81.7 80.2 81.2 80.3 81.0 820 8l1.1 1.8 100.5 100.2 1024 102.8 101.8 102.8 101.8 2.6
40 81.5 80.1 81.2 81.0 80.8 819 &I.1 1.8 100.9 100.1 102.0 103.0 102.0 102.6 101.8 2.9
50 813 79.8 81.0 80.5 80.6 81.4 80.8 1.6 100.5 100.5 102.0 100.9 101.1 102.7 1013 1.5
60 81.8 79.7 80.6 80.0 80.7 813 80.7 2.1 101.0 100.1 102.1 1029 102.8 1029 102.0 2.8
70 81.1 80.0 80.9 80.1 80.5 81.2 80.6 1.2 100.8 100.3 101.9 1029 1020 1024 101.7 2.6
80 81.2 79.5 80.8 80.1 80.5 813 80.6 1.8 100.9 100.5 102.0 102.8 101.3 102.6 101.7 2.3
90 813 79.8 81.1 79.7 80.7 814 80.7 1.7 101.1 100.2 102.2 102.6 102.2 102.5 101.8 2.4
100 813 799 809 79.6 80.5 813 80.6 1.7 101.0 100.4 102.1 1024 100.0 1025 1014 24
110 81.3 80.2 81.0 79.5 80.6 81.1 80.6 1.8 1009 100.6 101.9 102.5 102.6 102.6 1019 2.0
120 81.3 80.0 81.0 794 80.7 81.5 80.7 2.1 101.0 100.5 102.0 102.6 103.0 102.7 102.0 2.5
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Fig. 2 HPLC chromatograms of baicalin reference
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substance (A) and Scutellaria Baicalensis
Radix powder (B)
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Table 3 Design and results of Lg(3*) orthogonal test

R A/C B/h C/em D (%H) AN/ (cfug ) B/ (cfug ) WA 1%
1 80 (1) 6(1) 2(1) (1) 10 000 20 13.2
2 80 (1) 8(2) 3(2) @) 13 000 <10 13.7
3 80 (1) 10 (3) 4(3) 3) 14000 <10 12.5
4 90 (2) 6(1) 3(Q2) 3) 3600 10 11.6
5 90 (2) 8(2) 4(3) (1) 6 200 <10 13.3
6 90 (2) 10 (3) 2(1) @) 1200 <10 13.1
7 100 (3) 6(1) 2(1) @) 6 000 <10 13.2
8 100 (3) 8(2) 4(3) 3) 200 <10 13.5
9 1003)  10(3) 3(2) (1) 800 <10 12.1
K 37000 19600 11400 17 000
K 11000 19400 17400 20200
K; 7 000 16 000 26 200 17 800
R 30 000 3600 14800 3 200

JRJE: 2 om FRRLmEN 12, 2k 200 3 kg/dih); 3 om (FEALmEN 3/4, 2920 4.5 kg/AD)s 4 em GHFELRL, 290 EZ 6 kg/di). K

BB EO 40 1 86 000 cfu/g, 25 1700 cfu/g, BRI 13.5%

Thickness: 2 cm (1/2 of tray height, powder weight is about 3 kg/dish); 3 cm (3/4 of tray height, powder weight is about 4.5 kg/dish); 4 cm (full tray,

powder weight is about 6 kg/dish). Baikal skullcap root powder before sterilization bacteria is 86 000 cfu/g, mold is 1 700 cfu/g, the content of baicalin

is 13.5%
F4 HEDH
Table 4 Analysis of variance

WERE AmZEEIA Hihg FE  2EH
A 176 888 888.889 2 95.67 P<0.05
B 2728 888.889 2 1.48

C 36 942 222.222 2 19.98 P<0.05
D (iR %) 1 848 888.889 2

Foos(2,2)=19.00 Fy0(2,2)=99.00

HIEAZIRES 7 SR A e JOA 2 T ChE 2
BL) 2010 AR IR A SIRIARAE, A T4 S KB
RO ALRUE = i B fR, 7R TR AU AR 2 T ASUAE
PP 3, BN 10 hy 290 R0 (5%
C) XA KF AR L% (P<0.05), HAES
R, N TEEEWMENER, WESTERE],
KF 1 Ly, IR SE 298 LR R 2 em. 25 BT
W, BB T RO R B T 25 AsBsCy, BRI
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Table 5 Microbial detection data of process
validation materials

. W / (cfug ) B/ (cfug ')
éﬁjﬁ‘ [ ESNR VN e [ ESNR VN e
K K e K I K e
001 86 000 20 1700 <10
002 78 000 120 1200 <10
003 60 000 <10 1500 10
004 82 000 40 1 800 <10
005 66 000 60 1 400 <10

26 XEFRE

KL 100 kg/IRFAER) T 244347
K, AR5 5 s KA TR LA 28y A AL A TR
A= B B, 2 2R A T R A
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3 g
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T E AR IO, A SEI e T 3 5
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8 10 h, 298 )EEN 2 em.
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Table 6 Test data of 30 batches of large-scale production

L N P
(chrg") (cfug ) (cfrg) (chug )
1201 190 10 1216 110 <10
1202 170 <10 1217 60 10
1203 280 <10 1218 80 <10
1204 15 <10 1219 40 <10
1205 20 <10 1220 30 <10
1206 40 <10 1221 <10 <10
1207 <10 10 1222 <10 15
1208 75 10 1223 15 <10
1209 150 10 1224 <10 <10
1210 85 <10 1225 440 <10
1211 10 <10 1226 <10 <10
1212 80 <10 1227 150 <10
1213 80 <10 1228 20 <10
1214 130 10 1229 80 <10
1215 120 10 1230 10 <10
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