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ABSTRACT - The consumption of herbal medicines has been increasing with growing interest in health. How-
ever, due to recent climate change and the complex distribution process of herbal medicines with high import depen-
dence the likelihood of contamination with mycotoxin has been increased. Mycotoxins are emerging as key indicators
for ensuring safety of herbal medicines. A total of 498 herbal medicine samples were screened for mycotoxin contam-
ination in this study. Aflatoxin in the herbal medicine samples was extracted by using immunoaffinity column, then
the extracted aflatoxin was quantified via high performance liquid chromatography coupled with fluorescence detec-
tion (HPLC-FLD) method. The extraction method was verified by linearity, recovery, LOD and LOQ. Aflatoxins were
detected in 39/498 samples in an average of 7.670 ng/kg (0.610-77.452 pg/kg range). Although safety standards for
Corydalis Tuber is not currently available in korea, five of the 39 samples had high concentration of aflatoxins (aver-
age of 14.9 = 4.1 pg/kg). In conclusion, it is urgent to establish safety criteria of aflatoxin in Corydalis Tuber. The
results of the current study suggest that continuous monitoring is necessary for proactive management of herbal med-

icine safety.
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Table 1. Monitoring sample list for Aflatoxins (B, B,, G, & G,)

analysis
Items Presen(tn;riteria No criteria (n)  Total (n)

Semen 108 37 145
Fructus 16 69 85
Radix 27 56 83
Rhizoma 33 35 68
Caulis and cortex - 33 33
Tuber 8 19 27

Flos 20 6 26
Herba 0 11 11
Animal 12 8 20
Sum 224 274 498
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Table 2. The operating conditions of HPLC for aflatoxins

Parameter Condition
Instrument Waters 2695
Detector Fluorescence EX. 365 nm/Em. 435 nm
Column Sunfire (4.6 mm x 150 mm, 0.5 um)
Mobile Phase Acetonitrile:Methanol: Water (2:3:6)
Flow rate 1.0 mL/min
Temperature 30°C
Injection volume 10 uL

0.4~20 pg/L= ZA3ke] HPLC 71719 FYste] Aozl
HanAo g Y HAFAES sttt 2 A3 A
FRY)7} o}FZEHE4 B, B, G, 2 G914 0.9996, 0.9985,
0.9997, 0.9998% =5 453k 2X4S YeRAtHFig. 1).

Y&

slrg 2 RS Brl9lE ol ZEtEAle]l AEHA %
L Az Mo ol ZetEL E3F T8 (aflatoxin mix STD)
o] HEEE7t B,, G 5pgkgol H==, B G2 1.5
pghkegZt EI=5 A7 & A5 dAe Wi 549 A
2l34& 714 HPLCE A% #Askith. L 23} Table
30014 B mhe} Zro] &3k FEE el theh 3]9-&(blank)
< B, B, G, B GllA 89.3-95.1%2] 3]F&2 HAS
U, d5AS 7R ARESt olFEtEAl AT B4
& (spike recovery)S 583 A 74.5~91.3% 3|TES H
Atk AZAE 7R AR AFAFTE FAIR A HlEl
So HFAAE B o o} ZetE £/ resr AA 4
# BT 0.05 olstE 2FE o]zt gl

JBE] W A

HPLC-FLDZ #4138t A3} AZ ¢ (Limit of detection)
S/N (signal to noise)H|7} 3t 1Y wje] F=2 3193,
&3HA| (Limit of quantification)= S/N H|7} 10t} 1 uf
FTEE 7|ELE S48 TH(Table 4).

B, B, G, ® G,¢ #HZE%= 77k 0.5455, 0.2756,
0.4144, 0.0926 pg/kgS =2 VFEPHAL, A= 212t 1.6529,
0.8351, 1.2558, 0.2805 ug/kgS & EFSITH

lo o fr

6,000,000

5,000,000
y = 747522x + 2240.4
R?=0.9985 = 257749x + 3612.1

4,000,000 R® = 0.9996

uB1
¥ B2
e G1

y = 4/4555x + 4767.1

3,000,000
R? = 0.9998

2,000,000 AG2

y=101682x- 158.69

1,000,000 R?=0.9997

0 5 10 15 20 25

Fig. 1. The calibration curves of aflatoxins by HPLC-FLD.

Table 3. Recoveries of aflatoxins in herbal matrix (n = 3)

Recovery (%) + Standard deviation

Items
AFB, AFB, AFG, AFG,
Blank  932+16 93.6+14 94407 91+19
Corydalis g5 7. 14 863+18 898+13 767+2.5
Tuber
I-test 0.046 0.002 0.014 0.023

(0.05)
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Table 4. LOD and LOQ of aflatoxins

Analyte R? LOD (pugkg) LOQ (ug/kg)
Aflatoxin B, 0.9996 0.5455 1.6529
Aflatoxin B, 0.9985 0.2756 0.8351
Aflatoxin G, 0.9997 0.4144 1.2558
Aflatoxin G, 0.9998 0.0926 0.2805
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Table 5. Rate of aflatoxin detection in herbal matrix

Total amount of aflatoxin ug/kg

gow, o Fe Fu olEEN A/FES 45
o FAwelE WA Yok

WAZE 10 2 g 170 e 242 FoEaEAl
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No. of aflatoxin detected sample

Classification Type of medicines (detected sample/total) Rate of detection (%)
Tuber (1) Corydalis Tuber 7/12 58.3%
Cassiae Semen 7/14 50.0%
Trichosanthis Semen 2/10 20.0%
Thujae Semen 2/4 50.0%
Semen (6)
Arecae Semen 6/11 54.6%
Zizyphi Semen 1/4 25.0%
Myristicae Semen 2/7 28.6%
) Angelicae Gigantis Radix 1/5 20.0%
Radix (2) )
Polygalae Radix 4/22 18.2%
Fructus (1) Chaenomelis Fructus 1/16 6.3%
) Testudinis Plastrum 1/4 25.0%
Animal (2) )
Bombycis Corpus 3/8 37.5%
Flos (1) Carthami Flos 1/20 5.0%
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