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Investigation of Ochratoxin A Contamination Among Seeds
Herbal Medicines
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Abstract — This study aimed to evaluate the contamination levels of Ochratoxin A in 9 types of seed herbal medicines using
a validated HPLC-FLD analytical method. The analytical method was rigorously validated for the specificity, linearity, accuracy,
precision, limit of detection (LOD), and limit of quantification (LOQ). The method demonstrated high linearity (R > 0.9999),
acceptable recovery rates (intraday: 85.13—86.13%, interday: 82.87-86.13%), and precision (relative standard deviation (RSD:
0.619-2.760%), all within international guidelines. The LOD and LOQ were determined to be 0.24 ng/mL and 0.73 ng/mL,
respectively. Of the 41 herbal medicine samples analyzed, Ochratoxin A was detected in 7 samples — 6 from Arecae Semen and
1 from Persicae Semen — with concentrations ranging from 2.18 to 70.84 ng/g. Additionally, 2 Arecae Semen samples showed
co-contamination with aflatoxins. The validated method provides a scientific basis for establishing Ochratoxin A regulatory
standards in herbal medicines and highlights the need for rigorous mycotoxin monitoring in traditional herbal products.
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Table 1. List of the medicinal herbs used for monitoring
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2L A A 7FsA0] 2 AR A8 AKCassiae Semen),
Z-F9](Trichosanthis Semen), =21 (Persicae Semen), B 2|21
(Thujae Semen), ¥3HF(Dolichoris Semen), ¥1%A}(Arecae
Semen), 1A% (Nelumbinis Semen), S5-(Myristicae
Semen), 3¢l (Armeniacae Semen) 9FE2 AR E A5}
S TH(Table I).
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Acetonitrile, Methanol> HPLCs(ThermoFisher Scientific,
USA)S AH8-31%13L, Phosphate-Buffered Saline, Tween 20
2 Sodium Bicarbonate 5 71E}F A] 2+ Sigma-Aldrich (USA)
AES AFESIT S RTE 225AI27 1 (MIlli-Q, Merck,
Germany)E 53l FA|E 51S ARSI T

MRV H BMT|7]| - MRS FE0l AR 25 W e
Bransonic (US/CPX8800H-E, Branson Ultrasonic Co. Ltd.,
USA), 91414#-2]7]&= GYROZEN (1580R, Labogene, Korea)
olal, IAEA A WYHISH] AP OchraTest WB
(VICAM, USA)E AMS8lioH, 244dnls I3d=717t
-2 HPLC-FLD (Arc™, Waters, USA)S AF&-3131tt

EEEY N - 2254 A £5=4 10 pg/mLE Mgt
Lol 3Asle] NS 1, 5, 10, 25, 23] 3L 50 ng/mL2)
S TR Ao, 20°CA W R EE
oo 2 ARSI

7712M = - eFEEAl A B4 20229 1A EA
S ATAoN FH3 2 A=A A AIFHPS HE383
3, 2] dHoze o4 2™ Shiseido CAPCELL PAK
C5 UG-120 (5 pm, 4.6 x 150 mm)& AF&-3}e] Haj51900m,
o] 5742 1% Acetic acid in Acetonitrile : 1% Acetic acid in

=

Sample Name Korean medicinal herbs name Country (No. of samples) No. of Sample
Cassiae Semen A =} India (3), Korea (2) 5
Trichosanthis Semen Z8< China (4) 4
Persicae Semen ol South Africa (3), Turkey (2) 5
Thujae Semen ul z}o] China (3), 3
Dolichoris Semen ELRZR=S China (1), Myanmar (1) 2
Arecae Semen Hl =} Indonesia (8), China (1) 9
Nelumbinis Semen Ax}-5 Vietnam (7) 7
Myristicae Semen S5 Indonesia (4) 4
Armeniacae Semen 3 1 India (1), South Africa (1) 2

Total

N
—_
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Table II. Analytical conditions of HPLC for ochratoxin A
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Parameter Conditions
Instrument HPLC-FLD (ArcTM, Waters, USA)
Column Shiseido CAPCELL PAK C,; UG-120 (5 pm, 4.6 x 150 mm)
Mobile Phase (v/v) 1% Acetic acid in Acetonitrile : 1% Acetic acid in Water =1 : 1
Flow Rate 1.0 mL/min

Fluorescence Detector
Column Temperature

Injection Volume

Excitation: 333 nm, Emission: 460 nm

45°C
10 uL

Water (50/50, v/v)Z -2 3} TH(Table 1I).
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Table III. Linear equations, correlation coefficients of ochra-
toxin A
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Table V. The amount of ochratoxin A relative standard devia-
tion for intraday and interday analysis

Linearity
Compound Regression equation Corr.elation
coefficients (R?)
' Y=8.73e+04X-6.47e+02 1.0000
OChrztoxm Y=1.08¢+05X+2.90¢+03 0.9999
Y=8.74e+04X+4.30e+03 1.0000

41 Adll thal] FHojdt A
=3

MY "It - 2 F32EA] Adl gt e
e AZa7) Y8, 28NS 1, 5, 10, 25, 50 ng/mLE
747} ZA) et 33] WhEsle] Alskal A S Skleil e
FBAFR)= 0.9999 o]0 2 94231 Z A o] Bl Q)
TH(Table I1I).
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Spiked Ochratoxin ~ Intraday Interday ECV
A (ng/g) RSD? (%)  RSD (%) RSD (%)
5 0.7 1.9
10 0.7 1.3 <20
25 2.7 1.5

DEuropean Commission Regulation (No. 401/2006)
JRSD = Relative Standard Deviation

04 B 715520 20% o= SHE Al o] 453k 3
D3-S UERE S gR1sITtH(Table V).

HESH = MEks| &3 - HAA g1 vEg-]
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o= ALkt L A3 AE3H 0.24 ng/mL, B HT
0.73 ng/mL—‘;: ER13HA TH(Table VI).
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ZFolEetE4l 0.68 ugkg (OFEEHEAIB, 0.68 ugkg)3ith.
o} Z =Ll thHISrobd 34, A v} oS4
M1 7 B35 THTable VII).

LAHREA A AE 719 Hit FEE 2044 £ 26.66 ng/g
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Table IV. The amount of ochratoxin A recovered for intraday and interday analysis

Spiked Ochratoxin A Intraday Interday ECP
(ng/g) Recover (%) = SD? Recover (%) = SD Recover (%)
5 86.13 £ 0.6 84.50 £ 1.9
10 86.09 + 0.6 8493 £ 1.3 70 ~ 110
25 85.13 £ 23 85.18 £ 1.5

DEuropean Commission Regulation (No. 401/2006)
28D = Standard Deviation
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Table VI. Present the slope and intercept values used to determine the LOD and LOQ values for ochratoxin A
SLOPE (S) INTERCEPT (5) LOD (ng/mL)" LOQ (ng/mL)?
Ochratoxin A 107985.46 7836.71 0.24 0.73
DLOD (Limit of Detection) = 3.38/S
JLOQ (Limit of Quantification) = 108/S
Table VII. Monitoring of aflatoxin and ochratoxin A in herb
Concentration (ug/kg)
Sample . . . , . ,
Sample name number Ochratoxin A Total Aflatoxin Aflatoxin Aflatoxin Aflatoxin Aflatoxin
(ng/g) (B1, B, G; and Gy) B, Gi B, G,
23102359 1.467 N.D." N.D. N.D. N.D. N.D.
24012213 12.18 N.D. N.D. N.D. N.D. N.D.
24021943 43.95 N.D. N.D. N.D. N.D. N.D.
Arecae Semen
24030517 70.84 0.62 0.62 N.D. N.D. N.D.
24031822 2.18 0.68 0.68 N.D. N.D. N.D.
24031837 422 N.D. N.D. N.D. N.D. N.D.
Persicae Semen 24031832 827 N.D. N.D. N.D. N.D. N.D.
YN.D. = Not Detected
gol 0.9999 o FO R bl AT A whe S B AL YEHaLh
& Uk b 2 Ao Aike 35 ghebl 5 o2 A 7]
B LA SN e, I 2 4 22814 T A8 SIsE A3 719he Al A o, QB ghoF
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