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A Survey of Aflatoxin Contamination in Medicinal Herbs for
Food and Medicine

Sung-ae Jo*, Sung-deuk Lee, Dong-gyu Kim, Hyun-Kyung Lee, Sun-ok Jung,
Kyung-sik Kim, In-Sil Yoo and Kweon Jung

Seoul Metropolitan Government Research Institute of Public Health and Environment,
Yongmeori 2 gil 18, Gwacheon-si, Gyeonggi-do 427-070, Korea

Abstract — The aim of this study was to determine the incidence and contamination levels of aflatoxin in Medicinal Herbs for
Food and Medicine at Yakyeang market in seoul. 191 Samples 11 items medicinal herbs for food and medicine were evaluated
for the aflatoxin contamination. in result 41 samples 10 items (21.5%) were detected in the alfatoxin, a high incidence of afla-
toxins items are cassiae semen (50.0%), testudinis plastrum (43.8%) and Batryticatus Bombyx (40.0%), Polygalae Radix
(31.2%), Zizyphi Semen (23.5%), Dolichoris Semen, Myristicae Semen (20.0%), Nelumbinis Semen (15.8%), Glycyrrhizae
Radix et Rhizoma (7.4%), Hoveniae Semen Cum Fructus (4.3%). AFB1 were detected 27 cases (14.1%), AFB2, AFG1 and
AFG2 were detected 18cases (9.4%), 16cases (8.4%) and Scases (2.6%). The excess cancer risk estimated using the cancer
potency of aflatoxin B1 (7(mg/kg/day)-1 for HBsAg- and 230(mg/kg/day)-1 HBsAg+) was N.D ~ 3.79x10™ for hepatits B sur-
face antigen negative (HBsAg-) and N.D ~ 9.68x10” hepatits B surface antigen positive (HBsAg+) respectively.

Key words — aflatoxin, Medicinal Herbs for Food and Medicine, excess cancer risk
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kg, B29} G2Z 77} 1.5, 3, 6 ugkgl 2 3THAIR 3|45
ZA| sk
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77184 -olZet5AlS FFEA 7] st HPLC
(Waters €2695, USA)E A&-3tlem, HZE7]1= Fluo-
rescence detector(FLD, Ex360 nm, Em450 nm), column-<

’ Homogenized sample 25g |

Extraction with 70% methol 100ml
by mechanical shaker for 5min

l Filtration (Whatman No.4) |

i

l Dilution of filterate 10 mL with 1% twin20 30 mL |

|

’ Filtration(Whatman GF/A) |

i

Apply 20 mL mixture solution on top of immunoaffinity
column

I

l Wash column with 10ml DW |

i

' Elute 3ml methol |

|

l Evaporation under N2 stream (at 50 °C) |

f

’ Elute Trifluoroacetic acid 0.2ml, in dark place 15min |

d

[ Elute ACN/DW(20:80) 0.8 mL |

i

| HPLC Analysis |

Fig. 1. Flow diagram of sample preparation for analysis of
aflatoxin.

Table 1. The analytical conditions of HPLC for aflatoxins

Parameters Operation conditions
Colum Symmetry(R) C,g (5§ pm, 4.6x250 mm)
Mobile phase Acetonitrile: Water=25:75(v/v)
Flow rate 1.0 mL/min

Florescene detector Ex: 360 nm, Em: 450 nm
Temperature 40°C

Injection volumn 10 pL
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Symmetry C,q (4.6x250 mm, 5 um)S ARE-3191.0H, 2H2te]
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o1 83i5ir.

. _ L CAFBIlixIRi
Dietary Exposure ,;T
CAFBIi: Concentration of aflatoxin Bl
IRi: Ingestion rate

i- Number of herb medicine

BW: Body weight
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Fig. 2. Calibration curve of aflatoxins B1, B2, Gl and G2.
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Table II. Recoveries(n=3), LODs and LOQs of aflatoxins

Analyte LoD"” LOQ? MT:‘S/lelfed Recoverie:("/g))
(ng/kg) (ugke) (ugkg = RSDC®
Aflatoxin B1 ~ 0.11 0.33 1.5 87.5+2.01
Aflatoxin B2  0.17 0.53 5 84.8+2.47
Aflatoxin G1 ~ 0.06 0.18 1.5 83.3+1.86
Aflatoxin G2  0.14 0.43 5 78.5+£0.82

ULimit of detection(LOD)=3.3%c/S
’Limit of quantitation(LOQ)=10xc/S
YRSD(%)=standard deviation/mean valuex100

sok=dl o= G27} immunoaffinity column ] antibody<}
510 AiHog v7) wjFolgta By uh ok

AlotZ 25t o| FEO|SA HAL 8E - 2 A=
2012~2013 &<t A2oFRE Aol 8 <1 2 okE-8-3keF
A 1135 1917090 thste] o}l Z2E410] 2 AuE FA}
stk
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H, EgollM e e HEHA Fouth HAEE F5 T ok
2541 T RIET} =& F5-2 AHERK50.0%)32H, 7
H(43.8%), W73EH40.0%), DA (31.2%), AFHE21(23.5%), ¥
HF, F5F720.0%), AA(15.8%), 732(7.4%), A2
(43%) o2 Yt ol F 854l Bl A8 F 271
(14.1%), oF=2=21 B2, Gl ¥ G2= 22t 1871(9.4%), 16
71(8.4%), 571(2.6%)°] AZ= 0], oFEets4l Blo] thE =
ol Hlsl] 71 Bo] AU, HEH A5 41.4%
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Fig. 3. The range of aflatoxins in medicinal herbs for food
and medicine.
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Eadl] QAEo] YAtk Bslglon, Rizzo 52V &
Folmavt HER FAFE F 61%7F 20 oo Fgo]
E4o] e HEATHL Sl speijer 57 o] FFHO) F
FolEh AFe Ao Jeads doA A7l tigt ¢
FAdo] o AA F vk BarsiSit). oFFEHE2I(Bl, B2,
Gl, G2)°] ¥+ A& Fig. 33 2t}

olFetE4l Bl, B2, Gl ¥ G29] Ho AEH2 747
1.2+5.5 ng/kg, 0.4+2.5 ugke, 0.2+1.0 ugkg 2 0.0£0.2 pg/
kgo & UEton, ol Ze}E4l Bl AlRERE AESH7t
714 WA UERsT) oFEetEAI(BI, B2, Gl, G2)9] B+
HEW = Table IV} 2t} o} 22154l Blo] A&H #+

Table III. Incidence of aflatoxins in medicinal herbs for food and medicine

. Total Detected Number
Type of Medicines
Number AFB1 AFB2 AFGI AFG2

Glycyrrhizae Radix et Rhizoma 27 0 1 1 0
Cassiae Semen 24 5 4 7 3
Testudinis Plastrum 16 7 4 3 0
Chaenomelis fructus 19 0 0 0 0
Dolichoris Semen 15 3 1 0 0
Zizyphi Semen 17 4 1 1 1
Nelumbinis Semen 19 3 2 0 0
Polygalae Radix 16 3 2 3 1
Myristicae Semen 10 1 1 0 0
Hoveniae Semen Cum Fructus 23 1 1 0 0
Batryticatus Bombyx 5 0 1 1 0

Total 191 27 18 16 5
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Table IV. The amounts of aflatoxins in medicinal herbs for food and medicine

Type of Medicines AFB1 AFB2 AFG1 AFG2
Glycyrrhizae Radix et Rhizoma - 5.1 0.9 -
Cassiae Semen 0.1~3.0 0.4~28.1 0.4~9.0 0.1~2.3
Testudinis Plastrum 0.6~41.4 0.6~1.5 0.7~5.1 -
Chaenomelis fructus - - - -
Dolichoris Semen 1.7-42.6 0.3 - -
Zizyphi Semen 0.3~5.8 2.2 3.6 0.3
Nelumbinis Semen 0.3~13.1 1.8~2.6 - -
Polygalae Radix 0.3~8.92 1.6~1.9 0.5~3.3 0.8
Myristicae Semen 2.3 0.5 - -
Hoveniae Semen Cum Fructus 3.5 12.9 - -
Batryticatus Bombyx - 23 0.3
Table V. The cases of medicinal herbs for food and medicine from country

Type of Medicines China Indonesia ~ Vetnam Korea Rusia Others Total
Glycyrrhizae Radix et Rhizoma 11 6 2 8 27
Cassiae Semen 4 6 1 13 24
Testudinis Plastrum 4 12 0 16
Chaenomelis fructus 19 19
Dolichoris Semen 12 3 15
Zizyphi Semen 10 1 17
Nelumbinis Semen 3 13 3 19
Polygalae Radix 15 1 16
Myristicae Semen 2 7 1 10
Hoveniae Semen Cum Fructus 14 9 23
Batryticatus Bombyx 4 5

Total 79 25 16 52 2 17 191
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Table VI. Excess canser risk for primary liver cancer due to dietary exposure by aflatoxin Bl

Type of Medicines Aflatoxin Mean DietaryExposgre Excess Cancer Risk
(ug/kg) (mg/kg/day) HBsAg— HBsAg+
Glycyrrhizae Radix et Rhizoma N.D - - -
Chaenomelis fructus N.D - - -
Dolichoris Semen 3.15 4.21E-07 3.79E-06 9.68E-05
Zizyphi Semen 0.54 7.22E-08 6.49E-07 1.66E-05
Nelumbinis Semen 1.29 1.72E-07 1.55E-06 3.96E-05
Polygalae Radix 0.70 9.35E-08 8.42E-07 2.15E-05
Batryticatus Bombyx N.D - - -
a4 =

obFEEAl 7o) A He] e AP LHEE B,
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