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Microbial detection on pill types of
herbal medicine in South Korea

Gwang-pyo Ko" & Heon-tae Shin®*

Environmental Microbiology Dept.,Graduate school of public health, Seoul National Univ.
“Preventive medicine Dept., Oriental Medicine College, Dongshin Univ.

Abstract

Objectives: This study has aimed to monitor microbial detection on pill types of herbal medicine
which are circulating in markets including Oriental Medical Clinics(O.M.C.s) and Pharmacy in Korea.

Methods : 10 different samples of O.M.Cs and 10 different samples of Pharmacy were investigated by
culture method and non-culture method based on the Sth edition of microbial examination released by
Korea Food & Drug Administration.

Results : The total microbial count among each 10 samples were detected within the limit suggested by
WHO. 2 samples of OM.C.s and 1 samples of Pharmacy exceeded WHO's limit in fungi count. No
samples exceeded WHO's limit in bacteria count. Most bacteria founded in samples were the phylum of
Firmicutes and Proteobacteria which are common in soil by non—culture method.

Conclusion : Further study should be followed to set up proper microbial limit of herbal materials
including pill types.

Key words : Microbial detection, Herbal medicine, Pill, Herbal medicine safety
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Table 1. Pills used for this study

Pills from O.M.C.s Pills from Pharmacy

Label  Division Localion Ot Label  Name of the pill Division

H1 Digestant Seoul P1 Woowhang Tranquilizer
chongshimwon

H2 Digestant Seoul P2 Jungnowhan Antidiarrhea
H3 Digestant Seoul P3 Kongjindan Restorative
H4 Digestant Seoul P4 Dangguijakyaksan Painkiller
H5 Laxative Seoul P5 Manryeongdan Antineuralgic
H6 Digestant Gyeonggi—-do P6 Youngwidan Digestant
H7 Digestant Gyeonggi—do P7 Yongsawhan Antiitchiness
H8 Digestant Gyeonggi—do P8 Yukmiwon Restorative
H9 Digestant Gyeonggi—-do P9 Taepyoungwhan Cough lozenge
H10 Digestant Gyeonggi—do P10 Haedamwhan Cough lozenge

* H1~HI0 : Pills from OM.C.s * P1~PI10 : Pills from Pharmacy
# O.M.C. : Oriental Medical Clinic

ol QAFEH(0mL)S 7Fsted A s} 20ml/L $FeE]d] BAYS wjAlel] Hof ARG
AL Aunddo=m st Alse ddst A skt Zb s e Al 271] wiA|of] REE A
2= ofe] Aol wet 8% FLert debA A Pt Uﬂ sk Had 10~10070 ©]3h
ARE dEAoZ 200rpmel Al oF 1~2% A o] FJeh& 7H= HaellA Al AdE 73
sl a, QlakekEg-ol o 2 dilution factor 0.19] ZT AT E AEsith Adye digkeld e
HE5 Ao Axste] ojg Anddor 3t wAE I AGWE JlEon st &
Atk FATES AL 107, FFFOE 107 B A Faadela 2A8%
2] g|Alste] HAE wHESlTh
2) & X
3. 0|M= St=ZAAL
Z 2] ATE & oigekd s st
1) & Mo 535 o JAEHES 713 Potato dextrose agarh
A& ALgsE o 884 2+= Chloramphenicol

ﬂl10

w48 S0mg/Le AMgsgth 10°74A S1AE o
o lrrllE JﬂEﬂ ?3’\] o ®3taL v|g] 45T 1ImlE AEZHA &35k 18] 4H5TE B
2 Hslo] & AA Adele] Hitst Tryptic soy 3to] A A EHQ 813+ Potato dextrose agar

agar(TSA)WIA|15mLE o] EFstal 37Tl Hi A 15mLE stk 2t A gAR
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Asks Rite] 4L oAAIS] e GRitAl Boliz 25CAA 5U% WMFF F AFHA,



1) DNAZFZ

Z Aol A Sl dlET ol E
F WHO 715=(10" CFU/g)ell 23kt ot
ol At AEE Hb, P23lofol| E ¥ 3= Bacteria
= %7‘35‘}7] A8, AlsYdde 7 ImLE Ultra
clean™ soil DNA isolation kitZ ©]-&a}e] 2%
2ke] AAlE wel DNAS =319

ol

0

—

2) 16S IDNA =&AL &

i
0[0

ZZ% DNA =& Table 29 primerZ o]-&
3to] f42 SF JHS{polymerase chain reaction,
PCR)< *‘/\]O} 2tk PCR WHS-9 248 3wt
% & template DNA 2.5uL, 10mM dNTP mix
1uL, 10 X PCR buffer 2.5uL9} Z+2Fe] primer
(50 pmol) 0.3ulA, 5U¢] Tagq DNA polyme-
rase(Bioneer, Korea) 0.25uL< Z7Fste] A
oul o R Hitrd THTE w47
o] PCR ¥H&-92 S3a4A9k-3-7](Applied
Biosystems 2720, USA)Z Ali+ Eo]Z <2l 16s
rRNA primer(27f-685r) S ©]-&3}o] PCR#H&
S AAEL WS Ao R E 94 TollA A
(denaturation) S 2%3+ AAlgE ¥ PCR com-
prised 35cycles 94T ol A tﬂ"é 30&, 55T
A 42-A % (Annealing) 30%, 72°CollA] A=k
$-(Extension) 1%, #Z /ﬂﬂ‘él%(ﬁnal exten—
sion)< 72°CollA 57 AAlskAth A4d¥ PCR
product™ 1% ethidium bromide stained agarose
gelol A 100VE 20~3027F A7) 4&3ke] DNA

image analyzerz &elstgic} !4 ¥
3) TA vector cloning % 7ML &EA

16S rDNA 97148848 913 TA cloning
2 AAE PCR AHES pGEM T easy vector
system(Promega, USA)E Al-&3lo] AAIE}S
t}. PCR AHES 1% agarose gelolA] 50VZ
271953 & gel extraction kit(QIAquick Gel
Extration Kit, Qiagen, USA)E Alg3lo] &
3Ftk &3 PCR product 1.5ul, pGem-T
easy vector 0.5ul, T4 TNA ligase 0.5ul, 2x
rapid ligation buffer T4 DNA ligase 2.5ulL&
B3k test tubeo] €] room temperature©l
A 60&3 ligations 33k} Ligationst
< DHba Ecoli competent celloll transformation
gt} 1 % LB ampicillin platee] 0.1M IPTG
9} 50mg/mL X-gals #o] 4lojA] Z=Esle]
white/blue selections A %=3+3t) 37C incu-
batoroll A 12417t vl 3}
white colony & 3unitS 212} 3mL LB ampicillin
brothol| A v ¥ttt vk
mid miniprep kit(Labopass, Cosmo4, Korea).2-
2 TA 2249 Ax3 Zgaves 53
% Cosmo4ol 16S rDNA f71-dEAM S 9F]
atA ek

a2 AAE colony &

¥ AES A7 plas-

27f-680r primer® 92 7+7te] 16S rDNA
A7 EE w7578 E3SHAE (NCBID)
BLAST, EZTAXON'S o]g3}a1, t}2 917

Table 2. Primers used for PCR

Primer Sequence Reference
o7t 5-AGAGTTTGATCCTGGCTCAG-3 (Johnson 1994)"
6351 5-TCTACGCATTTCACCGCTA-3 (Johnson 1994)"
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AMEA R} varste] 12402 FR1E ST
o]=2 EulZ ARB® databaseE ©]83le] A
slolsl 3 ARB neighbor-joining tree ® 0
2 ARB database treedl A3d & AT
(phylogenetic tree) Z7HE A6 1" 1

HHEAIE S SampleE9] PAEHE Hd s
Table 391 YERJSITH

FATME S ANET) o HE B
WHO 71%(10" CFU/g)ell 23tetqitt. §ke 9l
AMZ o] AAH T 9.7%10' CFU/ml, FAAZ
o] AAF T 45%10' CFU/ml T

FRATFANAE F]LAE 1071F 2700
oA, FZAZ 107] & 1HAZIA WHO7|#

FH

A =Y fE SR ok mAde HEs

HN

(10' CFU/g) S =38ttt 2eju, ez
7 oA E T HAHHES 99x10° CFU/m,
82x10° CFU/mIZA, WHO 7150l 2 gtahsitt.

2. &tetkol| 2 XE 5= Bacteria =4

FHTTAENA S AMET} FgAlE B
T WHO 713(10° CFU/g)ell gt ont, 3
ol HAEE Hb, P2AIE tial] njujekz el
WS =g gloke] EI Sl Bacteria® T4

& A :‘vﬂ:ﬁ? 2 AA Firmicutesit, Pro-
% FRl Sapsik

Firmicutes™ & BacilliZdol &3+ o2
Bacillus subtilis, Enterococcus faecium, Wei—
ssella paramesenteroides, Leuconostoc hol-
zapfelii, Leuconostoc lactis, clostridiunmagnum
o] AAT.

Proteobacteriaoll= Alpha proteobacteria
3 Gammma proteobacteria?del Eaes #E0)

Table 3. Comparison of microbial detection of pills from O.M.C.s and Pharmacy

Pills from O.M.C.s

Pills from Pharmacy

Label BACTERA FUNGI Label BACTERIA FUNGI
(CFU/ml) (CFU/ml) (CFU/ml) (CFU/ml)
H1 5.2x10° 6.8%10° Pl 2.7x10 1.1x10°
o2 2.2x10* 7.4x10° P2 26x10° 5.6x10°
3 1.1x10" 1.2x10° P3 1.2x10" 1.8x10°
H4 15%10° 7.0x107 P4 2.2x10" 6.1x10°
55 4.8x10° 2.4x10" P5 1.3x10" 1.1x10°
6 1.1x10° 1.3x10" P6 2.2x10* 6.2x10°
H7 1.3x10° 85x10° P7 9.4x10* 6.7x10°
H8 1.7x107 1.1x10° P38 1.9x10" 1.2x10™
H9 6.9x10" 34x10° P9 2.4x10° 1.2x10°
H10 1.1x10° 1.3x10° P10 3.1x10° 1.1x10°
Average 9.7x10" 9.9x10? Average 45x10" 8.2x10°
Numbers of Numbers of
contamination 0/10 2/10 contamination 0/10 1/10

* Microbial contamination Limit : Bacteria 107 CFU/g, Fungi 10 CFU/g(WHO'’s Microbial Contamination Limit

Category-1 standard)
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Table 4. Microbial distribution of pill types of herbal medicines

Genus of Pills from O.M.C.

Genus of Pills from Pharmacy

Enterococcus faecium
Bacillus pumilus
Leuconostoc lactis
Bacillus alcalophilus
Bacillus subtilis
Serratia fonticola

Pseudomonas sp.

Bacillus megaterium
Corynebacterium
Enterobacter sp.

e

BEnterococcus faecium Et Rel.(1-4,3-1,3-4,9-
. 21-2 : Enterococcus sp.
| 4 2(5-1,5-4) : Leuconostoc lactis et rel.

B-3 : Weissella paramesenteroides
- 6-4: Eacillus muralis

2(20-4, 22-3) Bacillus megaterium - flexus

g3 (18-2,20-2,22-7) : Bacillus subtilis et rel

19-7 : Bacillus licheniformis
20-1 : Bacillus licheniformis
= 15-1: Bacillus sp.

2(13-1,13-4) : Brevibacillus

15-4: Clostridium magnum

33-2, 11-2, 15-3 : Microbacteriaceae
22-1: Bacillus megaterium
2(4-1,16-1)Nocardiopsaceae

>—l' S(1-1,1-£,1-3,7-3,16-2) Zea et rel,

£

30Escherichia et rel.

16-3: chloroplast
uncultured Gammaproteobacteria

2 Acinetobacter

3 Pseudomonadales_4
= 13=3: Bradyrhizobium sp.
—{?Bacteroidetes

Eacillus alcalophilus

Fig 1. Phylogenetic tree of bacteria from pill types of herbal medicine by using ARB
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