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Microbiological Hazard Analysis of Botanical Raw Materials used for
Functional Health Foods and Preliminary Screening for
Irradiation of Aloe Powder Products
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ABSTRACTS - Health fimctional foods refer to food which manufactured in the form of a tablet, capsule,
granule or pill, using materials and ingredients with useful function for a human body in Korea. It needs to be
confirmed as safe. Microbiological analyses on 37 samples of botanical raw materials used in the health functional
food were performed. Microbiological analyses and probability of irradiation using PSL on 4 samples of aloe powder
products were studied. In health functional food ingredients APC was 10°-10° CFU/g and coliform counts were 10%-
10° CFU/g. Among 37 samples B. cereus were found in 12 samples. Four samples of aloe powder products were
tested for possible irradiation using preliminary PSL, Two samples of aloe powder products showed positive on

preliminary PSL test for irradiation.
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Table 1. Microbiological analysis of botanical raw materials

Microbiological Hazard Analysis of Botanical Raw Materials used for Functional Health Foods - 17

No. material origin APC(CFU/g) Coliforms count (CFU/g)
1 Lycii fructus(717) A domestic 1.9%10° 3.6X10°
2 Lycii fructus(+7)3) B imported 24x10* 1.8x10*
3 Lycii fructus(+717}) C imported 6.2x10* 2.9x%10°
4 Liriope platyphyllla(8 %) A domestic 2.1X10° 3.0X10°
5 Liriope platyphylllo(85-%5) B imported 7.0X10° ND"

6 Liriope platyphyllla(®58) C imported 3.1X10° 1.7x10°
7 atractylodes macrocephala(8iZ) A domestic 3.5%10° (3.0x10°
8 atractylodes macrocephala(®%) B imported {(3.0%10° {3.0x10%
9 Corni ﬁ'uctus("]"”’) A domestic 1410 (3.0x10°

10 Corni fructus®<=f-) B imported 3.0X10° ND
1 Artemisiae herba(NF) A domestic 2.8x10* 2.3x10*
12 Artemisiae herba () B domestic 32X10° 29% 10"
13 Artemisiae herba(eN ) C imported 1.7x10* 3.5%10*
14 Ganoderma Lucidum(BA]) A domestic (3.0X10° 3.0X10
15 Ganoderma Lucidum(B*]) B domestic 3.0x10° (3.0X10°
16 Ganoderma Lucidum(3A) C imported 2.0x10* 97X 1¢°
17 Acanthopanacis cortex(S719]) A domestic (3.0x10° 3.0X10°
18 Acanthopanacis cortex(2.713) B domestic 3.0X10° ND
19 Acanthopanacis cortex (2718) C imported (3.0x10° ND
20 Schisandra chinensis Baillon(3 VA1) A domestic 3.0x10° 1.8X10°
21 Schisandra chinensis Baillon( 2712} B domestic {3.0X10° 24X10°
22 Schisandra chinensis Baillon(S. A} C imported 3.0%10° ND
23 Coriolus versicolor(2X]) A domestic 7.1X10* (3.0X10°
24 Coriolus versicolor(2X) B imported 12x10° 41x10°
25 Cridium Officinale(AZ) A domestic 1.7X10* 1.3x10
26 Cridium Officinale(2) B imported 52%x10° ND
27 Lentinus Edodes(%3) A domestic 3.6X10° 6.0 X 107
28 Lentinus Edodes(¥31) B imported (3.0x10° 50X 107
29 Astragali Radix(%71) A domestic 3.9x%10° 3.0X10°
30 Astragali Radix(37]) B imported 1.5%x10 {3.0x10%
31 Aloa(Z=4) A domestic 3.8X10° 7.3x10*
32 Aloe(ZZ0) B domestic 4.0x10° 52%10°
33 Aloe(Z=9) C domestic 75%10° 5.0%x10*
34 Ginseng(Q4hH A domestic 3.0% 10 41%10°
35 Ginseng(1:h B domestic 3.1%x10° 41x10
36 Ginseng(Q4h) C domestic 40%10° 43%10*
37 Ginseng(214) D domestic 44%10° 8.5%10°

ND: Not Detected (limit: <10 CFU/g)
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o] Al b 7t e R AE A5l Yo 127)) FE9M B. cereus’t FAZEEYTh(Table 2). API kit
=, T3 989 A FEA) nAEe] A7SE 9%, (Biomerieux, Korea)S ©]83 tWE 53 A3}, Serratia

ZAE P& 7FsAo] YUk ficaria, Enterobacter cloacae, Enterobacter sakazakii, Entero-

AISMRBS MESER MM BN -2 142 37 Z29 bacter ammnigenus, Enterobacter vulneris, K. pneum. ozaenae,
e 489 HFEw 28] A BN HES AF E Pamoea spp., CitrobacterS] VT2 Staphylococcus xylosus,
coli®t Salmonella spp., Staph. aureuss 7AEEA] Pkow Micrococcus  spp.  Staphylococcus  sciuri,  Staphylococcus
T2}, WE, AR, oA, AF, 7], g2, 94ke] 82 cohnii, Bacillus cereus, Bacillus pumilus, Bacillus subtilis

Table 2. Qualitative analysis of food poisoning bacteria in domestic raw material
Salmonella  Staph.

No. material origin E. coli B. cereus others
spp. aureus
. Serratia ficaria, Enterobacter cloacae,
.. 1) ,
1 Deii fructus(7714) A domestic  ND ND ND ND b sylosus
Lycii fructus(7-717F) B imported ND ND ND Detected Enterobacter cloacae
Lycii fructus(7-712F) C imported ND ND ND ND  Enterobacter cloacae
Enterobacter sakazakii, Micrococcus spp.
.. =4
4 LIAWOP e platyphyllla(=5) domestic ND ND ND ND  Bacillus subtilis, Serratia ficaria,
Enterobacter cloacae
P | i=]
5 Lzézop e playphyllla(=5) imported ND ND ND ND  Enterobacter cloacae, Staph. cohnii
P LR= %
6 ngop e platyphyllla(4=5) imported ND ND ND ND  Enterobacter cloacae
7 AWZCWIOdeS macrocephala domestic ND ND ND Detected Pantoea spp.
&) A
8 At:ff{)}lodes macrocephala imported ND ND ND ND  Enterobacter cloacae
(H—1€) B
9 Corni fructusAr%) A domestic ND ND ND Detected Enterobacter cloacae, Staph. xylosus
10 Corni fructusX*55) B imported  ND ND ND ND ND
. . Enterobacter amnigenus, Enterobacter clo-
W drtemisiae herba(NF) A domestic ND ND ND ND acae, Enterobacter sakazakii, Staph. sciuri
12 Artemisiae herba(%l) B domestic ~ ND ND ND ND Zléirobacter cloacae, Enterobacter saka-
13 Artemisiae herba(®Rg) C  imported ND ND ND ND  Enterobacter cloacae
14 GZ""de’m” Lucidum(3A)  gormestic  ND ND ND ND ND
15 Gg”"de””“ Lucidum(B37)  jomestic  ND ND ND ND ND
16 Ganoderma Lucidum(% X)) imported  ND ND ND ND Enterobacter sakazakii, Enterobacter cloa-
C cae, Pantoea spp.
17 Acanthgpanaczs cortex domestic ND ND ND ND Enterobacter cloacae, K. pneum. ozaenae,
7)) A « Pantoea spp.
18 Acanthtip AACLS cortex domestic ND ND ND ND  Enterobacter cloacae
&719) B
Acanthopanacis cortex . .
19 imported ND ND ND ND  Citrobacter
719 ¢ P
Schisandra_ chinensis domestic ND ND ND ND  Enterobacter cloacae

Baillon(2 7|z} A
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Table 2. Continued
No. material origin E. coli Salmonella - Siaph. B. cereus others
spp. aureus
21 Sc;’;f;:)’:g}f{;’f)e”g’s domestic  ND ND ND  ND ND
2 S‘Z’ZZZZZ;;’Z:;”(‘;’S imported  ND ND ND ND ND
23 Coriolus versicolon($A) A domestic ND ND ND Detected E;?teroba?tersalm.zakii, Enterobacter vuln-
eris, Bacillus pumilus, Enterobacter cloacae
24 Coriolus versicolor(34) B imported ND ND ND Detected Enterobacter cloacae, Staph. xylosus
25 Cnidium Officinaled) A domestic ND ND ND Detected Enterobacter cloacae
26 Cnidium OfficinaleCd¢) B  imported ND ND ND ND  Pantoea spp., Staph. xylosus
27 Lentinus Edodes(831) A  domestic ~ ND ND ND ND ND
28 [entinus Edodes(®3) B imported  ND ND ND ND ND
Enterobacter asburiae, Staph. xylosus,
29 Astragali Radix(371) A domestic ND ND ND Detected Bacillus subtilis, Enterobacter cloacae,
Serratia ficaria, Micrococcus spp.
30 Astragali Radix(37]) B imported ~ ND ND ND ND ND
31 dloe(@=2ol) A domestic ND ND ND Detected Ba.cz'llus subtilis, Enterobacter cloacae
Micrococcus spp.
32 Aloe(¥=0)) B domestic ~ ND ND ND ND  Staph. xylosus, Enterobacter cloacae
33 Aloe(&2l) C domestic ND ND ND Detected Bacillus subtilis, Enterobacter cloacae
34 Ginseng(QA) A domestic ~ ND ND ND  Detected f:f;‘;f’;co’fzc“cﬁ”;"pe Enterobacter cloa-
35 Ginseng(?l4h B domestic ~ ND ND ND ND  Staph. xylosus
36 Ginseng(31:h C domestic ND ND ND Detected Enterobacter cloacae, Staph. sciuri
37 Ginseng(Q4h D domestic ND ND ND Detected Enterobacter cloacae
YND: Not Detected (limit:<10 CFU/g)
9 #& AN Citrobacter 59 A0}t Enterobacter, Klebsiella,
rAEzE g 48 5 WS, /‘L—’r—% ox], ME,  Citrobacter= NATFEFH 2 BY AN 234 7H
), Szel, A4 TE 100 BBN HFEA9 B olAw MILEI} 4PCE RS GAPY PRI, 0|
cereus’t AEEHNCH, T4 HUE= 7‘7]X]'9]r A VN F 28 452 A F Fuls 28 AATG flEe]
oM B. cereusﬂ AZHYT. ol AT e ARE  FEI B B4 7L ofgd e NEE Ux
A, 94 2h, enlak A, B DR FEeE F 43R Arshs 3¢ 1‘%‘”«1 w5 32 Al Aa %%k

olglom, I ARG, 9vR}, B, §7] BF 4 E

o)t} Ueda®l 288 B. cereuss AHAA] EALZA
g BX3H, 5, of SelM Bol AEHY, AFdet

of o} BE 13 log,, CFU/gH 917 AZHE T B33
o Bacillus& dtelglols EY, &, t7] o g8 o
A7) el AEA ARE e 3 dddN S
ﬂ?il:]'.g)lo)

o] vl FAHHA dL Serratia ficaria, Enterobacter
cloacae, Enterobacter sakazakii, Enterobacter amnigenus,

Enterobacter vulneris, K. pneum. ozaenae, Pantoea spp.,

So= zlquo]—oﬂ 140].011:—]
HAE 7FsAel ATkl A} SR Staphylococcusb}
Micrococcus spp = T2 Zf5E FF AL sk &
232, AdAre] AN FAVE dg AoE AAEHER
2L Jel9) el Helrt AAE] Holok & Aoy wdt
%‘:]_.11)

AxAog ANBv E coli® Salmonella spp., Staph.
aureus®) AF=dols LHHA 0‘10}7‘]“ =ol|e} 14t
8F 12ZE9 ANEANA B cereus %

259 B S0 s 2
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=71 ST, B. cereus®] 3% TAS I4sn nAE
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o EX9 o7t d& & Jon, AY ARt A B
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F 434 ANERE Yo E A dAdEs, ARSFe
€ 23] 343 A, g2 AY AlFFE 10° CFU/gelI
o, PgHTTE 10° CFU/gOIITHTable 3). A& & &
20| AFES A9l 23] v 2o A7) o
Fads B AEANN BEAEHUCH, E coli 5 4
TEAE M) AF BT AU wiAolN do] A &
UTh(Table 4). GZol FEAZTe] EA44, 93 2a
o o3t TE Yol 7Fss) Bolut, Table 39 Table 4
ol X} zdo] Ud=ol B, Eo} C, &2l DS} o] RE
o] ASIANN EAEE UL olfE g2 EuAE

HARM =AM

=
(€]

Table 3. APC and Coliform counts of aloe powder products

sample APC Coliform counts
(CFU/g) (CFU/g)
Aloe powder A 6.1x10* 6.6X10°
Aloe powder B NDV ND
Aloe powder C ND ND
Aloe powder D ND ND

ND: Not Detected (limit:<10 CFU/g)
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o A3 APISAFABDEE AN 7 Ky A
ZALE 43T 9] e AR 2419 FRs el g
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FEA} ko] ¥3E7) wfolgla wetE)
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2 29f2ollX Az o] FYEel tiste] WAM ZAl
FE oM BUEHse WHoE AREI 9en, 700
Photon counts ©]3k= B]ZA}, 700-5000 Photon counts ©)
A, AR 24} 7Fs8E oRE 4 22, 5000 Photon
counts OJolH WAL ZA} 7hsAdo]l 2 Aoz At}
3L 3Tk PSLE ofgdte] GEo BUAFEY WAVAZAL 7t
5/8& monitoring®t A3}, 33 HHE 2AA g2 ANE
o 4= 488-827 Photon counts® negativeSth. Lol BA]
B 17362-65220 Photon counts® ZAIR= positive] 2™
g2 CAEE 376244172 AFE intermediateB}s 7)1 S
sAth. 4= DAE %Al 24155-35821 Photon counts®
positiveSATHTable 5). 2ol EAE] Algs L hadad
T, AeEFSo] )3 Table 39 Table 4, Table 5] |t
AP 2AY 7Fed ool didt A9E SR, Table 3
9} Table 4914 & 5 SIxo] &= B, DARIME A&
AN ol st 7= HEEA Yo, w3 FUIT A7
E et viRelA oAudt #= AelA] ¢k, PSLO £
gk Photon counts'= AR A} 7FsAdo] positive®E Ut
Ehd Aog v|Fo] WARdA ] s mAESHE {s)rt
205 T AU ALEEHAT). Intermediate®] ZAF7F U
gz Co Af o ZEs AAE 98] TLolu ESR &
< ol&sle] HYdk AAT =Rt} Photon counts:s A%
717ke] @& W=l Hwang S99 28l zApd S} A
Eeo| B4 wg} zlol= Ao, WA 2AF #5¢9] PSL
Z 243 Photon countst FAF & 1549 Photon counts
Hrp s vepstth g 5718 Yol At d=
o A7} 2005 olor, UwA] A|EEL BEF 200690
Rem AR F {FEIIE 7P 7 G2 AQ S
HEE AMEE d2ouletd EUs wjoldihryE WA
ZAZE 5188 AER1 HE 18 o, AR A A

Table 4. A number of food poisoning bacteria in aloe powder products

ANE E. coli (CFU/g) Salmonella spp. (CFU/g)  Staph. aureus (CFU/g) B. cereus (CFU/g)
Aloe powder A NDV ND ND ND
Aloe powder B ND ND ND ND
Aloe powder C ND ND ND ND
Aloe powder D ND ND ND ND

ND: Not Detected (limit:<10 CFU/g)
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Table 5. Possibility of irradiation to aloe powder products

sample Photon counts result
Aloe powder A 626 ¢)
Aloe powder B 23235 ()
Aloe powder C 4094 (H)
Aloe powder D 29432 )

Aol Aol ALZHAIT, Table 5904 negatived] Awtrt 1}
e AL AR F¥= Y& Aol AtEHT
Table 5ol Boz|Zo] Z4%ke] BAPL w9 23, ZA}
5 AZke] 733l we} Photon counts”} H3}EIH, Yot
AZ7EA FHEH) 213 cross-contamination®] ©]3F =3
| Wl JFEEtER o] WS s WA AT o
7L AR ZAR S Ssl)E ofE g, o] WP
A F= A& 32 12149 screening Gl o]
H3 lom TLeluW ESR 5ol 93k Add 2343 7R
7b B asitiar ALEHDH

Ne

oo rlo -

4 B

B Agelie A 1saEY AR ALg st 4B
AR UF GRS AR 2N % dzo] RUAE
o sto] mgEY FY LN Qo] RUAE

o] PSLE ol83 WA ZAPPSA ciRe ARsieic 4

3 AR B, coreus’t SHAJTHE A 71 2A

A

i Mo to e ox

HFEe 4o 7FeAdol AUeA o5 A & ¢l
. W] FDASNME B. cereus 77} 10° CFU/ge)d &
AFE AFHSINE W AF5Ed 48 F ke Bwsial 9l
o™, USDA/FSIS Microbiology Laboratory Guidebookell

81
-

ME 10° CFU/gel s de] 7Fe R stz 9ok w3k
g=roll A= Fresh vegetable?} Dried vegetable®] ®|AJE 1
Z % Staph. awreus 20-100 CFU/g, B. cereus®] 3|
10°-10* CFU/g7HA) A&E= A& sl Sict. ojgg 7|
2 BEdE vty vdE Ax AdHeE s
o] HFE HAtsh= Ao] opd, AP oE g M
oM mEe] 24E WEte] 7|Ee] vlEEojof & Ao”
AlEFC TS F AP 2AR]Ee] &3l SlejA ¢
At Ao} Akl AT a7ARNe] =3 &
A)7F Ak B Apof|A] PSLE o)g3lod AEe] WA 2
AP ARE HAT AI} positive(FA), intermediate,
negative(S4)e] A2 71=319AY, &4 PSLS AlEY
A7t deta A& 38 g F A Bl 3
A g, AlEe] Badeet A7)0, Age] SR w3
AA7 wol depAy, S4AIe] HAF A vehub 2=A
Mg o &s] ol fre JEge 4A Wiolttale
g 4 glth. Hwang 59 Al84, A3d, 24 & 3%
AZE Tl W& PSLERE-S AlS AESl &S A3E

HAlel =2

2 Are BT A7 AFe A Bt
e 2 3 H8 Y89 o
(A030083)ell elate] 3= o] 1 A
&= 21(Brain Korea 21)9] o0& o]Fo] olof Zo) 7t
A=

& A
34_ (‘Zl‘) = A

2E9

APISAES QA FBE /1542 71 AR H2e AMSElel AR, B, BT, A%, O, 859 Fe)
2 Az - 7FEE AFS TG 2004 ANFAF B WE] AHRAT o AeAloly 4%
o Tt 43 F 2R UF BAE Bol WL Yok, APIFHE F vlwd B FAG 9y U 2

ol A7 S4Ee FHE8S AEA 9B 14F 7] B2 g2E
£ 3o, PSLE o] g3l LEo|et AZe] BAMHAZA} b o

oo wAgE 24
B4 98 & 4% 37

2 &
g Yohugith. 4

N EFEAA AFrs 10° - 10° CFUg d2EeH, e AE3A(<10 CFUPRIA 3171 F5904 10%-
10° CFU/g AESHUh. AFEdL E coli®t Salmonella spp., Staph. awreuss 7ZHA] 99t0H, B. cereuse 8
T 100 F20M AEHA €2 A M) 5 F V) FEANMT AlEF 10 CFUg, ida2rE 10°
CFU/g FEFUL, 25573 AEHA ¥YTh PSLE o[gslo] Lo EuxFe] WARIZAL 7Fs4S monitoring
3t A, G2 EUAIES U FE F positive 27 -, negative 17] -, intermediate 17 FE-o]]{ct.
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