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A Survey on Microbial Contamination of Currently-Sold Drugs.(I)

— Bacterial contamination of marketed liquid —

*Young Ju Park, *Young Il Kim

An investigation was carried out on a basis of the examination with
a view to detecting the degree of microbial contamination for the 82
samples collected from the locally-sold liquid preparations.

The results obtained are summarized as follows;

1. Total viable Bacteria(TVB) per ml. in test sample shows min, 0

and Max. 8.0x105,
Among the test samples, 2 items of Herb medicines have shown
the highest bacterial contamination degree.

2. The number of unsuitable products are 9(11.0%) of the 82 items
tested. Comparing with the study of 1971 (18 or 23.4% of 77 items),
this fact suggests that the more than 50% decreasing tendency
has come from the technical preventive efforts on bacterial con-
tamination,

3. E. coli, Staph. aureus, and Pseudomonas aeruginosa could not be
detected with the test sample.

4. The number of confirmable mycotic contamination in the test
samples has been revealed as 17 items (20.7%).

5. Chiefly, the causative organisms of the contamination are proved
to be bacilli and fungi broadly distributed in nature.

6. Generally, the neutrality of the pH had greatly increased the
number of products unsuitable on the specification of TVB.

pH >7.0 No. of unsuitable items 0/4 (0.0%)
6.0-7.0 ” 4/9 (44.4%)
4,0-6.0 ” 5/45(11.1%) .
<4.0 ” 0/24( 0.0%)

7. The viability of general bacteria has shown a rather decreasing
tendency in time.

*Yuhan Corporation
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1) —izEmE
s By o L0fSRTIFEY ATMEEMW 1ml A& WE Petri-dish 28 Mkl EE
f1o = Z3yEdl & Nutrient agar) (42~45°C)E # 15ml 4 fnslo] EASI L BE A v
o] $BMES 154 LIPS 55T 8L 37°C o 4] 482MF % o HETEE 5 BHELTEHT 30~300(E
WS A 7S FEstel miY g EEEE Hbs g vehes)
2) fEEBRRA
7t KB (Escherichia coli) %
ERIERCEISKT )P “Microbial Limit Tests™sr AWFE &kl #Eslqch #»
Vb EAEERERH (Staph. aureus) B
#4822 Brain Heart Infusion Broth®e] #f@islz 35~37°CollA 48WH5 ol HEzsly
BEe #& BT EEIZEMS] “Microbial Limit Tests”rh e Ak ekina kol Hestsl
T}, 145
th. #IEE (Pseudomonas aeruginosa)ig#
82 Nutrient Broth®e| #:fEst3 35~37°C o A] 48ERIE ol este] LITF L8



18 » G A ¢ FH A

o] “Microbial Limit Tests”h BB o ¥ty el 49D
et BEBRRE 2 BRR) BE , :

K g (E2E RO 2 ~ﬂ§%\2$7§&§ @x‘@iﬁﬁﬁlﬁﬁl EERERD] ¥Eston], EES
§§=€,}fé§é—% #zsty] B8t Sabouraud dextrose agar?® plate o] #3iSE st 23~
25°C ol A 10HR Kesteeh. 1o | |

wh EABTHREES] S HERER .

RIBEREC A BRI 2 HER 14T E Nutrient agar Befgsl Bimsre] MK
F(35~37°C o} A} 248578) 3+ 4.0

S EES Gram $fs 4 BBSBES st MRt

3) — LB B Bk

Wi 25 H S BB FE(25+2°C)3) 3T£2°C o] RS 15~200 Mo —i
AWHEE Estg o, = pH = WEstdch

4) pH W&

PHAIES(Beckman Zerometric § type)= HisEstdsh b -

LB BB Eiyshd Tab. 1. 3t 3o

Table 1. Procedure of microbiological examination

l Specimenl
! |
c ! | : | ‘ !
Pouﬁ %late %actgse 3B. H.I. N.B. ] i |
method. roth 5~37°C 35~37°C  Sabouraud med. S.D. agar
35_N. 1?5:7.00 32;;;37"0 48hrs. 48hrs. 23~25°C 23~25g”C
~ TS,
iohre. ‘ 10days 10days
Mac Conkey ,Vogel-Johnson (!,etrjmide N. "A N.A. , Nutrient agar
-agar 37°C 30~35°C agar - 35~37°C
24~48hrs. 24 +2hrs. 35~37°C.  24hrs. B.H.1. ; Brain heart
24 +2hrs l Infusion
E. l\él?:%agar %&agulalse Oxidase Gram’s N.B. 5 Nutrient broth
° annalian test stain .
24+2hrs = plasma) S.D. ; Sabouraud
dextrose .
Biochemical Microscopic mediam
test observation :
Total viable |Escherichia| Staphylccoc-| Pseudomonas| Other Bacillii Mold &
bacteria countjcoli cus aureus aeruginosa | & Coccl yeast
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AEHRMEAN HY RBERE F&T Aol Tab.2.ojct
L — iR
2Rl Ford wkel ol ml g —EEEES THE AR 4.3X10°22 M Fa
7 TheS WILATREM 2.0 10, FREARN 1.0x10° (LM 8.0x10%, AsbE 1.8
10°, SRBZRE%EM 5.2x10%, wletnl BEM 6.0x 10, BREALMCIRA) 5-0><10°1"i g,
PiEM, =z ¥ RERREEE 1.0xX10LFY ol )l vt
w3 AFEEL BN —AEREEOT Z¥(m % 1008F)d REA WHe] MEERE

+ Tab. 3. g}3} e},

Table 3. Degree of microbial contamination & number of
the rejected samples.

Sample ' S| et ’T. V.B./ml l pH l Remarks

2.6x102 5.3

Expectorant 18 2 9.0x10 4.5

Digestives 13 1 2.5% 105 4.1

Cold syrup 9 1 2.5X10% 6.5 Use suspending agent

Antidiarrheas 5 1 4.0 104 6.6 "

Sulfa drugs 4 1 7.0x 103 6.3 "

Ulcer remedies 3 1 3.0x10¢ 6.7 Suspension typo

Herb medicines 2 2 g g§ %8: i 2

7. WIEERES & RBERE £l SR kst Tab.4.9F 2.
Table 4. Degree of microbial contamination by year.

. J 1971 1973
Range of T.V.B./mlL

' I No. % No. l %
0 10 24.6 25 30.5
Less than 100 40 52.0 48 58.5
1X102~1X 108 10 13.0 2 2.4
1X10°~1X 104 5 6.5 2 2.4
1X10¢~1 X108 2 2.6 3 3.8
1X105~1X 108 1 1.3 2 2.4
Total 77 100.0 82 100.0

v R SR METGREE H1ES SR HEshd Tab. 5. 8k 2
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Table 5. Degree of miorobial.contamination by year.

Total Viable Bacteria/mi.

Sample 1 971 19 7 3
g]:ﬁ;)lfe Min. l Max. } Mean IIS\]:r.nI())IIe ! Min. J Max. ’ Mean
1 Yﬁgm‘t‘}fpoieﬁcs) 5 0 <1.0x10? <5.0x10 6 0 9.0x10 6.0X10
2 Expectorant 14 0 2.7%x10°  4.5x102 18 0 9.0%x10% 5,2x10?
3 Cold syrup 14 0 6.0x10® 5.3x10% 0  2.5%X10* 5,0x10
4 Antidiarrheas 5 0 2.3x10% 4.8%X10% 5 0 4,0%x10¢ 8.0x10%
5 Digestives 9 0 2.0%x10¢  4.1x10*° 13 0 2.5X10% 2.0x10%
6 Antiemetics 4 0 2.8x10¢  7.5x10° 4 0 1.0X10 <1.0x10
7 Sulfa drugs 3 0 1.2x105  4.0x10¢ 4 0 7.0%xX10° 1.8x10°
8 Antibiotics 3 0 <3.0x10 <3.0x10 4 0 1.0X10 <1.0x10
9 Ulcer remedies — — — — 3 0 3.0%x10* 1.0x10¢
10 Drinks 9 0 1.4X10% <5.0X10 6 0 1.0x10 1.0x10
11 Cold oral liquid 9 0 1.4x10° 2.1X10? 8 0 1.0X10 «1.0x10
12 Herbmedicines 2 9.0xI0 1.5%X10° 8.0X10% 2 6.0x104 8.0x10% 4.3x10%

Table 6. Relationship between pH and degree of bacterial
contamination.

T.V.B. less than 100/m/.

! No. of Sample

pH range -

No. of sample i %
<4.0 24 24 100.0
4.0-5.0 28 24 85.7
5.0-6.0 17 16 94.1
6.0-7.0 5 55.6
7.0-9.0 4 4 100.0

Table 7. Relationship between manufacturing date and degree
of bacterial contamination

Manufacturing | No. ofi

‘t'otal Viabie Bacteria/ml.

‘Yotal Vible Bacteria
less than 100/ml.

Date sample o* &0 i N , Remarks
] " J Min. ! Max. i Mean Sla?r.lp?er f % |

Feb. 1973 5 0 5.0x10 2.0%X10 5 100.0 Antibiotics: 2

Mar. 6 0 3.0%x10 1.0%10 6 100.0

Apr. 5 0 1.0x10 1.0x10 5 100.0 Sulfa drugs: 3
Antibiotics: 1

May 22 0 6.0x104 5.1x10% 19 86.4 Antibiotics: 1

June 17 0 8.0x10¢ 6.3x10° 14 73.7

July 24 0 3.0x10¢  1.3x103 21 87.5 Sulfa drugs: 1

Aug. 3 0 9.0%x10 4.0X10 3 100.0
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Table 8. Change of total viable Bacteria/ml. by the elapse

of time.
Total Viable Bacteria/ml. pH
Manufac-
Sample | turing After 20 days 35 50 i dA;t(;r 50
date Initial e y
RT.| 3° | RT.| 87° | RT.| 3r° R.T.|37°

4. 30
4.50

A [ July 2 ’73 LIXIO’ 12X 10%8.0% 10 {1 1X10%7.0x 10 |7.0X10 |4.0X 10 |4.45) 4.25

B | June 14, '73 9.0X1038.2X1037.5X10’9.0)(103;3.0X10’6.3X1031.8)(10’4.50} 4.50

o 859 pH o} MEFERESS MAE el Tab. 6.3 ek
2h S5 SR P WEHREE Tab.7. 5 gt
vl AR REY BMLE WESR &RE Tab.8. 3 2eh
2. MERW ik
WEHgR B B BEREE &% oS3 e

b KB, HEEERRE 3 &R
Tab. 2. d| A &} 2ol BE HiEAA HHET & A3

uoE O M

Tab.2. o] keI H#E 825 B 17RE(20.7%)04 Hie BRT + Jged, oF 12
FRE(70.6%)e —REREEC el BAT BRI er] ela] 5RHE (29.4%)° TEA
FiH o} R

BREGE EEREE 1000524 BEe, chee BILAIRRE 38.5%, §EBREA
33.3%, SIRIEEH 27.8%, SM 25.0%, (LA 20.0%, BEM % =3 =287} 16.7%0]
ot

o RALHREES SEERER

EEELULY BREES SHRTRT £ J3d RES AFHHEG0.0%)g0m Gram
HAZEES] 5] AR Hote] 73.2% vheo] Gram IRHREM= 29.3%, Gram [BHEIRME
o] 12.2%, Gram [GHEBES HHhe BRT £ g4

oSl e EEE HIWS MRS} HEkste Tab.9. Tk

‘Tab.2.o k3t HR@M S4E 490 &% &3 2ok

Gram [BH B ESHE £ENM-} 100.0%24 BREES Bols, ool BLRMREH 69.2
%, ERSEEM 66.7%, WTHIH 61.1%, READHCIRA) 55.6%, BEMt ==
A% 16.7%2] HE Atk

Gram [ #5F A © JRE £3MA-) 100.0%2 BEO, BILARKEH 30.8%, #i%
IS AN DM 22.2% 90

Gram B %8 (LBAZH 40.0% 2 sbd 3 HRBsEsl 33.3%, Aot Ham
7} 25.0% 9 o}
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Table 9. A comparisons on the degree of m1crob1a1
contamination by year

[
Contaminated microorganisms 1971 vl 19 7 3
Gram posit. 31/53 58.5% 30/41 73.2%
Bacillus .
Gram nega. 18/53 35.9% 12/41 29.3%
{
Gram posit. 13/53 24.5% 5/41 | 12.2%
Coccus
Gram nega. — —
Mold & yeast 42/77 54.5% 17/82 20.7%
3. pH # &
FHEHRHAS pHEEREE Tab. 2. 9 7ot
Z-pufol pH #ifE 1.9~8.302 = jgo] # k8] yonl, pH7 3.0 LTl Zel 35%H
(3.7%), 3.0~5.0HiE 497 A(59.8%)c2 KEWEAS AR s, 5.0~7.00] 265 H(31.

7%), 7.0 kol 4 E(4.8%)0] 4Tt

L —RERe HYE

Tab.3. ol A9} zFo] —fEREIL K] TEAT A AFERE2RR 25 HHRET
ol ml/ % 6.0x10* i} 8. 0108 o] ¢} ¢}

AZ| A AZERIAR BiEgS Ko R WAE wite Aoz HYRE B, &Kol W
2Bl A %Ee] Salmonella BEol Ml sl vhstgl ond, %19 FARED (1669)S ALY
FOpkol fuflel Mgl Epol dhalAl st TAs} ol BiEYS FRE st InTE
= B s WARERCl ol HRe fRES sebe A & 7 dch

RN AE Kool AE@=EA ol dhd A = BIEILAI(Suspending agent)E s,
PH 7} dathe]l 7b7r-g SR SE [HHRESL Sof HKitd] TgHol 9nHH 3MHE(33.3%) o
g

ol b HE MBLAE st 8RN HRES WG oo #ET BIRY N
Rk —FEtoh

BRZHR 200 B o IMEAIREA] 15 B2 pH 7k 4.1~5.30 2 Mol 2 vl HYE7}L &
e 9 RRERD 1ol A BAHES BiIEsy] Bt A ARl Bl ksl
oF % Aow AZTeh

BB (Suspension)ql FHEERFRS 1RAx GRE 7L w5keel, Hirsch 49 (1969)=
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TP R SR A Yo} STRR FHY Bvhe #ERe it

POBRFHIL Slol A Mol TRAY BEY ASe MEWERS Ur] A2 BRE N
BT QoA S TRt BEXEAIA ol Y FEERE 4% W% ¥ e A
o= AZh

Tab.4.o] fkste —RRAEERS] TEAR] HIH) FHRE 284450} ABEANA L 1
L0%02A 50% LE WA A¢ & & dud, oA MG M B ME
R R RS BESoE METEPIAY BENHLM kL BHE R4 AUt

Tab.5. ol 4 EHEUE FEE REAUM, SobMsl RENBAMY — LR Bl
o fRuch 45 B etod, 20R A 28RAC] Kio] BARIUL, BRBEE 268 H
of ml% 10BF2 A58 RIFE R |

3 BEADMOUNRADS MANBRES Bt BELS 2 RIS 42T
o whAE BEolet bl ¥ 4 o, olw g kel Bl E BhebE whgolth

2ot Al QoA s IR A S REEA A F—3 QB0 B Hatdon,
BB T W B Hol gl |

olshate] HEMMS By FHRo s RY MUMY HESS LHYY ¥ BERY &
el B BRLE AT T Aotk

B pH o} FHYEste] MRS Tabbool gstel pH 7 thigo] A7te BRASFS Hhe
B 2 ERd Ae ¢ 5 Uk

ol % el e oln HEe] MMl A= WA v god, oY KRE BF
ol pH 7 thiel A7HE4S s BEMel MRS Bslol —B B Wl ER &
#E 4+ Q7] WEolet 42 o

BEGEAHEY (1972)¢ 4 Pepsink& @Mstel PyEM(Ethyl paraben, Sod.
DHA, Benzoic acid, Sorbic acid %) HRE BT MRl fsts KRS A1 BEAl
7} pHA. 591 A& 24 30HM AHstaA % pH7. 022 = gl #@% e Ethyl
Paraben Folv| [EEd = Ethyl Paraben, Sod. DHA 7} &B#sta o}& AL BES &I
HAFA Fevia sl |

ol shate] BHREMIS BRIl QloiAE HRES Histed ARWAY Mkl Rt BEEIE K
A3 KRS Totel 1 BE BIEHS BAstel @Ak, oA 2kBHRRA = BEY
£ Folok ¥ Aol®, BT HWRE Rslcl BES HERT EAN BRENTRMES
kAT JFREH BEHRC o MEd HKHAAT vk

Tab.7.o] k3t iR 2ARLSTE BRE $& HRASE & & o, =28 —ik
ABBRS R e Tab.8 o GRe wEA »

Slsharel BMS HBA oI E ARSHE 9ol T WA BEGH, BEMS ENS)
o BEHS) AEEAE I FENT KRB 22 —B RN Bkl £ 1 HA%
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o ERE o} el BT wel EMATEESE et A By HEEEs A4
2 o HEART #Re & Aol

aeme B MAERHRd B FEYTHE: HNeEETEEA WEa ARAA
Biikste =g BREES HESA fEste okt BES B#HA vty A A

2. WEHERRY fmE

7t. KB, ROFHERRE 9 &KRE BE

Tab. 2. ¢ #HRE wpeh 7ol ZGEEHGAA ol & MEE BET & |dve AL AF
3 %@ ol Ak

zet ol & M-S BIESCl HHd WHEMe] ArbEx] e Aoldh

o5 Liltel A ARG TTRES LRE.3%)9 A KIFHES #mitd vl slglens] Hirsch 42
(1969)=. KiGE = Pseudomonas B< #H3 »v) qloh.

=8 Robinson'® (1971)-2 Kgfbubzd] & AR, Foet 3 sbETED ] fgd
I HIRES HYS Bt mIRARHEA A 30.5%, S TEFRe] g 33%7F

PEole

18- #isEslg oo, 6.8%7F Coliform v} Alcaligenes Sp.d] jBifezleo] Ytz &
e

~ Th

-zl Kelsey 219 (1966)2 —yo = fEdel Hkd & doizsty A4ss HHE
#ll A Klebsiella Bgge] HYe st o, = Pseudomonas B+ Hi HEWEE
Flol A= o] HWol M Aoty MBS vhel o] BE B HHRE & Jonz HE
HAEES HRhikel RKRRS BHE 7ok & Aom Al

v BEES BE

BEES ARR dddu SHmfFELste Ao B ddAAE 71 #5sHA HRE
T e mEYelE T & Yo, off HRE %
PERMEEE A fkd sloloh

seastA Biike & ok BHENe Rk

EEES Bigo] oS- MEREE AL Bl REEET ohve BRI swdte G
HE(Mycotoxin) ol 4:f8el vl & HEME2 gkl o 1

oj ozt HEMEM-L 4%6] o B ed MERS e Aok BERAAR olsd
HEk A doinE BiSE & o=z HHs TS | fiksloor & Ao

Tab. 9.0 ksl EEHS HYaol 20.7%2 HIHS) FEF(54.5%) Rk 602 W
2 nged, oluld fHRE —BAREEY WA ool BEER BHYRE BiFsteisl
e Ag 2o Er

K0 HmE el Aspergillus J§, Penicillium B4% £ HRHS SHEstdon],
Hirsch 292 {HENBREOwiEa A kg Aspergillus B, Penicillum BE ZEkstd L,
Bowman %2 FR#lE Aol A ol 5 MUkEsel yeast B HEEFRES ST

=3 Harman'®¢ SLHEGER A £ BEES S8 REssich
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ol ehzto] S bl £ EEECT HHRY WiEtko] Bor =3 FHAENAE —REEK
7 HHeel EAY REUEMEC] Atk RED MEES Hhd BB 68.4%0 HER
+ B 4% RES “HER BUEYHRERE" A ke HRAAE v BR
& EEe] ofA5 geka Eeh

o HMFHREES SERDEE

Tab. 9. o fk8lsl HHapo] 714 o WEL BEFo ot

BEEE T BEc s EEES @ SRR 2o BET BRESA HhEd 9
on &5 EERV LB Bol FEstnE EEEY Hio] Hivthe AL oldx HEIER
o HERE AR E AL gtk

BEAY MEWHTRERS Bifd HdAE ST SRIF KHEY BE
B EBAA WEHY AE AT & 4 gt ol KRE 5 gAY

FERe @ BEE(Raw materials)

® FIK(#EK#E, Water supply)

® ZHFE(Air supply)

T #B{e#(Processing operations)

® 23 A(Equipment)

® #EEB(Employees)

@ texBBa B (Environment and plant facilitieg)o]n]

YRR © HES REpBRYER

@ WA ERRES] B, BERR 2 EHRe BHEEE
@ KRR BHE BB EA L HED BETESE WTToRA
RSt A 7.

w &

HRAIRAH S20E S WANSC WU BENGTRES BRRE MEHTREE S &
el RMmED BRE thest 2

1) ml % —RERKE WEL AR XN REAT RAKE 9RE(L %S,
2 R RAE O A R 8.0X10°0.2 ol AR 2EA S HRE A Hstsie

olshe WL WM TTREP 180E (23.4%)0 Hated 50% Lk MPF wgte
o, SUEBBRS Pk HHT SRt 43U

2) FAEHGIKIEN A XIBE, KEOEHRE L ARES BT & A5

3) EEBUL HRAS Sle BERE 178HE (20.7%)0] ek

o HRE MM 2REGLE5%)NT 604 L L BREel BT Ao HEW RED
RET & & sleh
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4) —fE e SlolA Bl MR BEsA HRES WS Wl PREGE
E’Z%/‘lﬁﬁﬂ ek Hel BRARREA S ot
5) Hinslol Sl WS £z ARR el SAEe Y BEES HEHl gtk

6) —fgfyo.® pH 7} diikel MFASFS —iRh BB TNEST 8ol B#tel
pH 7.0l E : FEARBBEH 0/4(0.0%)
6.0—7.0 : ” 4/9(44.4%)
4.0—6.0 : ” 5/45(11.1%)
4.0LF : ” 0/24(0.0%)

7) —REAEEC R L —BYoR faimﬁ}z}f don 93le HEN EREE o
v Edste e nalth

BEXM

1) #b8EkE, £%— (1971) : “HHEBERS MEDBRE BE (E1H)” #R8eass, 4 (11974

2) X. Buhlmann, M. Gay, H.U. Cubler, et al:
Microbiological Quality of Pharm. Preparations Guidelines and Methods”Am. J. of
Pharmacjz and the SciencesSupporting Public Health, 144 (6) : 165-186. 1972

3) C.W. Bruch: “Possible Modifications of USP Microbial Limits and Teste” Drug and
Cosmetic Industry, 110 (6): 32-37. 116-130. 1972

4) W.S. Miller, & Korczynski: “Microbiological controlsin packaging” Drug and Cosmetic
Industry, 110 (6): 38-43. 11-116. 1972

5) Difco Laboratories: Difco Manual (1969) Ninth Edition, pp. 23-237

6) -Mack publishing co.: “Microbial Limit Tests” pp.846
United States Pharmacopia, Vol, XVIII (1970)

7) BREEW : “BEs BIRHEA A SEE KRIBES daRC B REREBEARRERERE 8 (1):
112—116. 1971

8) LRSI “—HRBIED EEARE KGR (FERIERELER) (1967) pp. 634-637

9) BWEFIER | “WHOMENER(E 01)” 8, 21 (11): 69-74. 1970

10) K.R. Lennington: “Salmonella in Drugsa nd Dietary Supplements® Drug and Cosmetic
Industry, 100 (3): 42-43. 174-175. 1967

1) BFCERES "R x 2 KBl oMBEER E” 3882, 32 (4). 209-216. 1972

12) E.P. Robinson: “Pseudomonas aeruginosa Contamination of Lipuid nt. acids; A Survey”
J. of Pharm Scienes, 60 (4): 604-605, 1967

13) BHEE : “@hlo BENFR(To 4)” 2R, 222): 55-59. 1971

14) =&Y, M8 “FEARTY FEEEREA AT WEGHRD” ABBEWEEE, T1): 51-54.
1972

15) F.W. Bowmann, E.W. Knoll, M. White, P. Mislivec:
“Survey of Microbial Contamination of Ophthalmic Ointments”
J. of Pharm. Sciences, 61 (4): 532-535, 1972

16) ST IEE : “Gflo BENELR(x o 3)” 45, 22 (1); 55-60. 1971

17) BEEE : “Whlo RENHTR(Zo 5)7 %R, 22 (3): 75-80. 1971



