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Plate count agar, BGLB(brillant green lacto-
s¢ bile) broth, LST(lauryl sulfate tryptose) broth, 4+ -]
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, trypticase soy agar, trypticase soy broth, nut-
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lysine deoxycholate agar, bismuth suifite agar, MRS INZ B B B B IEM AR E 2 B fma
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EBERRFEREE(93%)  HE(85%) FER(FE) (80 4 BB 10*CFU/gH 12%5 KGR RE
%)oﬁ?iﬁﬁﬁti%ﬁﬁmﬁﬁﬁ%ﬁ%(100%) 1917 B HB AT HI12%, BEREF B e 10
BRI A 38Ry R (509 ) , FLAE e Bk Rl AR (. CFU/gH4% ., B~ _.ff%fﬁﬁﬁ Hio
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&k rh DL B (73%) fx o BV B B = B > 104 #H42% , HE F#EE10*CFU/g.
CFU/g:é‘ 5 17%, b DAV IN A 888y K 2t 28 ()R PR iy
=5 (57%) , Hky B 2UAE 22 R EREEB A e, A1 (5% ) aam10*
— ARENENERERRLNA S YR e
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Table 1. Incidence of Microbes of Crude Drugs
Crude drug and Zin. Gin. Gly. Eph. Cin. Cin. Pin. Gyp. Pue. Pae.
excipient Rh Rad. Rad.  Her. Ram. (X Tu ib. Rad.  Rad.
collected number 15 4 13 7 3 2 4 3 4 8
Colonies> 10 15 4 [2 6 4 l 2 | I 2
Coliforms 14 4 12 6 5 2 3 | 2 3
Bacillus cereus 2 i X 7 ! 0 2 l 2
Spore count of 13 2 3 6 2 2 2 2 4
bactlh
Spore count of 4 (U 11 7 7 1 l 2 l l
Bacillus cercus
Salmonella 0 0 1 () () () 0 () 0 0
Staphylococcus 2 0 () () () 0 0 0 0 l
aureus
Yeast and Mold” | 0 R l 1 i l 1 l 0
*Colonies more than 10° CFU g
Zin.Rh : Zingiber Rhizoma (4 E) Cin.Cx : Cinnamomi Cortex(F£57)
Gin.Rad. ; Ginseng Radix( AZ) Pin. Tu : Pinellac Tuber(42&1)
Gly.Rad. : Glveyrrhizae Radix( 115 Gyp.Fib. : Gypsum Fibrosum({ 18
Eph.Her. : Ephedrae Herba (il ) Pue.Rad. : Pucrariae Radix(FER)

Cin.Ram. © Cinnamomi Ramulus(FEFZ) Pac.Rad. - Paconiae Radix(ZE7%E)
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Table 1. (continue)

Crude drug and Bup. Scu. Cop. Phe. Ziz. Arm. Mal. Gly. Gar. Total
excipient Rad. Rad. Rh Cx Fr Se ext. Fr
collected number 4 9 5 5 15 2 4 2 5 119
Colonies, 10* | 2 1 1 3 0 0 0 0 56(47%)
Coliforms 3 8 2 5 3 ] 0 1 3 78(66%)
Bacillus cereus 2 6 3 ] 4 0 0 0 3 47(39%)
Spore count of 4 5 0 I 7 0 0 0 1 58(49%)
bacilly
Spore count of 2 9 3 3 6 0 0O 0 2 70(59%)
Bacillus cereus
Salmonella 0 0 0 0 0 0 0 0 0 1{1%)
Staphylococcus 0 0 0 0 0 0 0 0 0 3(3%)
aureus
Yeast and Mold* 0 0 0 1 6 0 0 0 I 27(23%)
Bup.Rad. : Bupleuri Radix(5%5H) Arm.Se : Armeniacae Semen(7+ )
Scu.Rad. : Scutellariae Radix( &%) Mal. : Maltose( IBER)
Cop.Rh : Coptidis Rhizoma( Z&58) Gly.ext. : Glycyrrhizae Radix extracts( HECE )
Phe.Cx : Phellodendri Cortex(Z4H) Gar.Fr : Gardeniae Fructus(¥&E-+)
Ziz.Fr : Zizyphi Fructus(CARZ)
65% , HHH#EH10°CFU /g B H 44 (13%) , HEH 144 5 fil AR
#Eml0’CFU /g, REGBREE R 2%, IAE # AP B R 40 %, @ ET R B R 1 100%,
RER A E26%, Hip— 45 32.8 X 105CFU/g R anRE H75%.
i A8 Ry 3500, AR IR B A 6. Fif i) bel BRI
K 10*°CFU /g W A B 33% 88 10*CF U/ g.
= (K RAIBIE BRI B 2 B i e
£ 4 A — ! 10 L. A %
gfizggg:x?ﬁﬁ_r & R ERIE NIE 3 T R 104 CFU /g, {%%T —ﬂfzifé
rn14% , AL PR H40% @ ER R R SE A 50% , i
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R ﬁ%{fﬁz ----- T o B R AR U AP B R AR 104 NI zfzmﬁi-%&m  BRAHA T B AL 11496
CFU/g, #8547 609%, 1S B A 8 5L a8 509%, GE AP B R H60% , R ER R BN HT59% , i
é}Hﬁ?z% B67% 5 i ih50% #5104 CFU /g P 580%1?25%3*@ 1409,
2. Kihs %‘”Eﬂ? 3 NUANERE
REE PR, BB R RS Rk ISR epL R R HR096 , i ks H16094,
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e 67 %0 K Bt AR 100 % ESAE TR A R AR 1 29% , SE En P L A 12596
3 AUANERH , e 1H20% .
e B BB AR R BLE B L E A 1009 . 5 MUNERHHTF
4. EEBEMAET st RS SRR HEB09G , K ks H4609% .
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Table 2. Incidence of Microbes of Excipients

Crude drug and Cru. Cru. Lac. Sta. Total
excipient DOW. with sta.

collected number 3 4 2 14 23

Colonies> 10* 3 4 0 0 7(30%)

Coliforms 3 4 0 0 7(30%)

Bacillus cereus 3 3 0 0 6{26%)

Spore count of 2 4 0 0 6(26%0)
bacilli

Spore count of 3 2 0 0 5(22%)
Bacillus cereus

Salmonella 0 0 0 0 0

Staphylococcus 0 0 0 0 0
aureus

Yeast and Mold* 3 1 0 0 417%)

*Colonies more than 10* CUF/g

Cru.pow. : Crude drugs powder( 422§ K) Lac. : Lactose(ZL4#)

Cru.with sta. : Crude drugs with starch(ZEZE¥; AIER ) Sta. : Starch(#t )

RUEE SRR P 3 S ORI 104*CFU /g,
I A PRI 14 % , B ER PR L 25% K A 20
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ﬁ%ﬁﬁmﬁwafﬁﬁilfﬁ:(l'?%),i%*jmi@ﬁﬁiﬁﬁ;{
B AL K O R PR ER IR H (10096 ),

5 MU ANZEEE AT
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Table 3. Incidence of Microbes on the Processes of Semiproducts and Products

Samples Decoction Concentrated Granulated Sieved Powdered Packed
decoction semiproduct  semuproduct  semiproduct  product
Amount and percentages
of contamination
ltems of microbes
Colonies> 107 (.20 3:25(12%) 17:24(71%0) 14, 19(74%) FHIB(61%)  10/20(50%)
Coliforms (.20 325(12%) 14.24(58%) 15/19(79%) [3/18(72%)  14,20070%)
Bacillus cereus () 20 1:25(4%) 20 24(83%) 7. 19(89%) 2/ 18(66%) 6, 20(80%)
Spore count of 0 20 3°25(12%) 13:24(54%) 8/ 19(42%) 6,/ 18(33%) 1:2005590)

bacilh
Spore count of
Bacillus cereus
Yeast and Mold”

[ 20(5%)

0.20

E

25(4%6)

1724(71%)  17/19(89%)

1:724(4%) 2.19(

12/ 18(66%)

2 18(11%)

14:20(70%)

1:20(5%)

Totul

FA120019%)

12 150(8%)

82 14HT2%) T3 144(64%)

[08(52%) 66/]

j()( 55 {/{} )

o .
Colontes more than

10 CFU /¢
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Table 4. Incidence of Microbes on the Processes of Semiproduct and Product of Five Concentrated Prepara-

tions
Prescription Sheau- Hwang- Ger- Dah- Sheau-
Jiann- Lian- Gen- Ching- Chair-
Amount and percentage Jong- Jice- Tang Long- Hwu-
of contamination Tang Dwu-Tang Tang Tang
Samples [tems of microbes
Decoction Colonies> 10* 0/4 0/5 0/4 0/3 0/4
Coliforms 0/4 0/5 0/4 0/3 0/4
Bacillus cereus 0/4 0/5 0/4 0/3 0/4
Spore count of bacill 0/4 0/5 0/4 0/3 0/4
Spore count of Bacillus cereus 0/4 0/5 0/4 0/3 1/4(25%)
Yeast and Mold™ 0/4 0/5 0/4 0/3 0/4
Concentrated  Colonies> 10° 0/5 1/7(14%) 1/5(20%) 0/3 1/5(20%)
decoction Coliforms 0/5 1/7(14%) 1/5(20%) 0/3 1/5(20%)
Bacillus cereus 0/5 0/7 0/5 1/3(33%) 0/5
Spore count of bacilh 0/5 2/7(29%) 1/5(20%) 0/3 0/5
Spore count of Bacillus cereus 0/5 0/7 0/5 1/3(33%) 0/5
Yeast and Mold® 0/5 1/7(14%) 0/5 0/3 0/35
Granulated Colonies> 10° 3/5(60%) 2/5(40%) 4/5(80%) 3/4(75%) 5/5(100%)
semiproduct Coliforms 3/5(60%) 3/5(60%) 1/5(20%) 4/4(100%) 3/5(60%)
Bacillus cereus 5/5(100%)  4/5(80%) 3/5(60%) 4/4(100%) 4/5(80%)
Spore count of bacilli 4/5(80%) 0/5 3/5(60%) 3/4(75%)  3/5(60%)
Spore count of Bacillus cereus 2/5(40%) 4/5(80%) 3/5(60%) 4/4(100%) 4/5(80%)
Yeast and Mold* 0/5 0/5 0/5 0/4 1/5(20%)
Steved Colonies> 10* 2/4(50%) 2/4(50%) 4/4(100%) 3/475%) 3/3(100%)
sermiproduct Coliforms 3/4(75%) 3/4(75%) 2/4(50%) 4/4(100%) 3/3(100%)
Bacillus cereus 4/4(100%)  3/4(75%) 3/4(75%)  4/4(100%) 3/3(100%)
Spore count of bacilh 1/4(25%) 1/4(25%) 2/4(50%) 1/4(25%)  3/3(100%)
Spore count of Bacillus cereus 4/4(100%)  3/4(75%) 4/4(100%) 4/4(100%) 2/3(67%)
Yeast and Mold” 0/4 1/4(25%) 0/4 0/4 1/3(33%)
Powdered Colonies> 10* 2/3(67%) 2/5(40%) 3/4(75%) 2/3(67%) 2/3(67%)
semiproduct Coliforms 2/3(67%) 4/5(80%) 2/4(50%)  3/3(100%) 2/3(67%)
Bacillus cereus 3/3(100%)  3/5(60%) 1/4(25%)  3/3(100%) 2/3(67%)
Spore count of bacilli 1/3(33%) 0/5 2/4(50%) 1/3(33%)  2/3(67%)
Spore count of Bacillus cereus 2/3(67%) 3/5(60%) 2/4(50%) 3/3(100%) 2/3(67%)
Yeast and Mold”® 1/3(33%0) 0/3 0/4 0/3 1/3(33%)
Packed Colonies> 10 2/4(50%) 0/5 3/4(75%)  2/3(67%) 3/4(75%)
product Coliforms 4/4(100%)  2/5(40%) 2/4(50%)  3/3(100%) 3/4(75%)
Bacillus cereus 4/4(100%)  3/5(60%) 3/4(75%)  3/3(100%) 3/4(75%)
Spore count of bacilli 2/450%) 1/5(20%) 3/4(75%) 1/3(33%)  4/4(100%)
Spore count of Bacillus cereus 3/4(75%) 3/5(60%) 3/4(75%)  2/3(67%) 3/475%)
Yeast and Mold* 0/4 1/5(20%) 0/4 0/3 0/4

Sheau-Jiann-Jong-Tang: N
Hwang-Lian-Jice-Dwu-Tang: ZLEHE /s
Ger-Gen-Tang: &R

DO

Dah-Ching-Long-Tang: K#HES
Sheau-Chair-Hwu-Tang:/NEHE;
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Table 4. (continue)
Prescription Sheau- Hwang- Ger- Dah- Sheau-
Jiann- Lian- Gen- Ching- Chair-
Amount and percentage Jong- Jice- Tang Long- Hwu-
of contamination Tang Dwu-Tang Tang Tang
[tems of microbes
Colonies, 10* 9/25(36%) 7/31(23%) 15/26(58%) 10/20(50%)  14/24(58%)
Coliforms 12/25(48%) 13/31(42%) 8/26(31%) 14/20(70%)  12/24(50%)
Bacillus cereus 16/25(64%) 13/31(42%) 10/26(38%)  15/20(75%)  12/24(50%)
Spore count of bacill 8/25(32%) 4/31(13%) 11/26(42%)  6/20(30%)  12/24(50%)
Spore count of Bacillus cereus 11/25(44%) 13/31(42%) 12/26(46%) 14/20(70%)  12/24(50%)
Yeast and Mold* 1/25(4%) 3/31(10%) 0/26 0/20 3/24(13%)
Total 57T/150(38%)  53/186(28%) 56/156(44%) 59/120(49%) 65/144(45%)
*Colonies more than 10* CFU/g
CFU/g, SRR A (6096) , 18 & 4 5 dh S B S NMUNERE AT
A 24 (40%) #5104 CF U/ g, e Bt B AR i S 14 (5096 )
2. Kt AT 6. AR EMT
NEE RS R B Ma e A8 Rk L 3R BN PR H 11 (25%),
P Ban H 34 (60% ), 38 B A B 5 B B dh % 445 HERK
(807 )1t KGR A 1. AR
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Table 5. Incidence of Microbes on the Processes of Five Factories

Factory
A B C D E
Amount and percentage
of contamination
Samples Items of microbes
Decoction Colonies> 10° 0/5 0/5 0/5 0/2 0/3
Coliforms 0/3 0/5 0/5 0/2 0/3
Bacillus cereus 0/5 0/5 0/5 0/2 0/3
Spore count of bacilli 0/5 0/5 0/3 0/2 0/3
Spore count of Bacillus cereus  1/5(20%) 0/5 0/5 0/2 0/3
Yeast and Mold” 0/5 0/5 0/5 0/2 0/3
Concentrated Colonies> 10 0/5 2/6(33%) 0/5 0/4 1/5(20%)
decoction Coliforms 0/5 1/6(17%) 0/5 1/4(25%) 1/5(20%)
Bacillus cereus 0/5 1/6(17%) 0/5 0/4 0/5
Spore count of bacill 2/5(40%) 0/6 0/5 1/425%) 0/5
Spore count of Bacillus cereus  0/5 1/6(17%) 0/5 0/4 0/5
Yeast and Mold”™ 0/5 0/6 0/5 0/4 1/5(20%)
Granulated  Colonies, 10° 8/10(80%)  5/5(100%) 3/5(60%) 0/1 1/3(33%)
semiproduct  Coliforms 5/10(50%)  5/5(100%) 3/5(60%) 0/1 1/3(33%)
Bacillus cereus 9/10(90%)  5/5(100%) 5/5(100%) 1/1(100%)  0/3
Spore count of baciih T/10(70%)  2/5(40%) 4/5(80%) 0/ 0/3
Spore count of Bacillus cereus  8/10(80%)  5/5(100%) 4/5(80%) 0/1 0/3
Yeast and Mold” 0/10 0/5 1/5(20%) 0/ 0/3
Sieved Colonies? 10° 4/5(80%) 7/7(100%) 2/5(40%) /2(50%) 0
semiproduct  Cohforms 3/5(60%) 7/7(100%) 4/5(80%) 1/2(50%) 0
Bacillus cereus 5/5(100%)  7/7(100%) 4/5(80%) 1/2(50%) 0
Spore count of bacilli 3/5(60%) 1/7(14%) 4/5(80%) 0/2 0
Spore count of Bacillus cereus  4/5(80% 7/7(100%) 5/5(100%) 1/2(50%) 0
Yeast and Mold”™ 0/3 0/7 1/5(20%) 1/2(50%) 0
Powdered Colonies 10 5/5(100%)  3/3(100%) 3/5(60%) 0/2 0/3
semiproduct  Coliforms 3/5(60%) 3/3(100%) 4/5(80%) 1/2(50%) 2/2(100%)
Bacillus cereus 4/5(80%) 3/3(100%) 4/5(80%) 1/2(50%) 0/3
Spore count ol bacilh 3/5(60%) 0/3 3/5(60%) 0/2 0/3
Spore count of Bacillus cereus  4/5(80%) 3/3(100%) 4/5(80%) 1/2(50%) 0/3
Yeast and Mold” 1/5(20%) 0/3 1/5(20%) 0/2 0/3
Packed Colonies> 10° 4/5(80% 4/5(80%) 2/5(40%) 0/2 0/3
product Coliforms 4/5(80%) 5/5(100%) 4/5(80%) 0/2 1/3(33%)
Bacillus cereus 5/5(100%)  5/5(100%) 5/5(100%) 1/2(50%) 0/3
Spore count of bacilh 3/5(60%) 3/5(60%) 4/5(80%) 0/2 1/3(33%)
Spore count of Bacillus cereus 5/5(100%)  5/5(100%) 4/5(80%) 0/2 0/3
Yeast and Mold” 0/5 0/5 0/5 1/2(50%) 0/:

D
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Table 5. (continue)

Factory
A B C D E

Amount and percentage

of contamination
[tems of microbes
Colonies> 10* 21/35(60%) 21/31(68%) 10/30(33%) 1/13(8%) 2/17(12%)
Coliforms 15/35(43%) 21/31(68%) 15/30(50%) 3/13(23%) 5/17(29%)
Bacillus cercus 23/35(67%) 21/31(68%) 19/30(63%) 4/13(31%) 0/17
Spore count of bacilh 22/35(63%) 21/31(68%) 17/30(57%) 2/13(15%) 0/17
Spore count of Bacillus cercus 18/35(51%) 6/31(19%) 15/30(50%) 1/13(8%) 0/17
Yeast and Mold™ 1/35(3%) 0/3] 3/30(10%) 2/13(15%) 1/17(6%)
Total 100/210(48%) 90/186(48%) 79/180(44%) 13/78(17%) 8/102(8%)

*Colonies more than 10* CFU/g

Table 6. Container Contact Swab Test of Coliforms and Settling Plate Test of Processing Rooms of Five Fa-

ctories
Container contact swab test Settling plate test
Number of Number of Number of Number of
Factory collection contamination(%o) collection contamination™ (%)
A 27 2(7%) 21 14(67%)
B 27 6(22%) 26 20(77%)
C 27 7(26%) 24 21(88%%)
D 9 5(56%) 9 8(89%)
E 13 2(15%) 15 7(47%)
*The number of its colonies more than 20 CFU/30min.
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Study of Microbial Contamination in Concentrated Chinese Medicine

YOE-RAY KU, LING-MEI CHOU, CHIOU-FANG JANG, YI-CHU LIU,
JER-HUEI LIN AND GUO-CHING WEN

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

To better understand sources of microbial
contamination during manufacturing of tra-
ditional concentrated Chinese medicines, ex-
aminations of total plate count,coliforms, Baci-
llus cereus, spore count of bacilli, spore count of
Bacillus cereus, Staphylococcus aureus, Sal-
monella, Proteus, yeasts and molds were made
on crude drugs (119 samples), decoctions (20 sa-
mples), concentrated decoctions (25 samples), ex-
cipients (23 samples), semiproducts (61 samples),
products (20 samples), container contact swab
tests (104 samples) and settling plate tests (95 sa-
mples) from five pharmaceutical factories. They
were Sheau-Jiann-Jong-Tang (/[NEHES) , Hwang
-Lian-Jiee-Dwu-Tang ( & # # 5 & ), Ger-
Gen-Tang (EfR%), Dah-Ching-Long-Tang (X

Results showed that crude drugs such as

Ginseng Radix, Glycyrrhizae Radix and Zingi-
ber Rhizoma had serious contamination, while
using starch of lactose as excipients showed le-
sser degree of microbial contamination. Granu-
lation process during pharmaceutical manufactu-
ring was the key source of contamination, as
well as affected by using crude drug powder as
excipients, or using contaminated tools, con-
tainers and/or processing rooms.

Based on statistical analysis, there existed
significant differences among the five pharma-
ceutical products and five factories concerning
microbial Container contact
swab test indicated that the workers themselves
had a high degree of contamination, while set-
tling plate tests showed that the processing
rooms producing flying powders had increased
risk of contamination.

contamination.

Key words : Traditional Chinese medicine, Concentrated preparation, Microbial contamination, Con-

tamnation source



