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Investigation of aflatoxins and toxigenic fungi contamination during post-harvest
processing of Polygalae Radix
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Abstract: Objective To investigate aflatoxins contamination By B,. G;. G, (AFB;. ATB,. AFG;. AFG,), toxigenic fungi
species and potential contamination sources of Polygalae Radix during post-harvest processing, and analyze the main ways of
aflatoxins contamination. Methods Twenty-one Polygalae Radix samples were collected from multiple steps during the post-harvest
processing in this study. Aflatoxin levels in these samples were determined by immunoaffinity column and HPLC coupled with
post-column photochemical derivatization. Dilution-plate method was applied for the fungi isolation followed by strain identification
based on morphological characterization and molecular approaches. Results Aflatoxins were detected in 15 samples, but none of
them exceeded the limit set by Chinese Pharmacopoeia. The fungal counts increased significantly from newly harvested samples to
post-sweating, and the counts further increased to the maximum (2 x 10° CFU/g) after xylem-removing, then decreased after drying. In
contrast, fungal counts of samples dried directly after harvesting did not change much throughout the processing. There was a
significant positive correlation between fungal counts and water activity (Aw). A total of 209 fungal belonged to five genera were
identified from the samples, and Penicillium was the predominant genus. Cladosporium and Fusarium were increased after sweating,
and then Aspergillus increased after xylem-removing and drying. One A. parasiticus strain was confirmed to be able to produce AFB;,

AFB,, AFG,, and AFG,. Conclusion Aflatoxins contamination happened in both field production and post-harvest processing of
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Polygalae Radix. Especially, the contamination of Penicillium spp. should be paid more attention.

Key words: Polygalae Radix; AFB; ATB,; AFG,; AFG,; aflatoxins; fungi community; Aspergillus parasiticus
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Table 1 Information of samples

i 7l i I T R
CS-1 IivEiEs,  mER AR R
CS-2 WivEiEs AR A 2R R
CS-3 Bevafmpk AR AR
CS-4 Bevampk AR AR R
DF-1 WivEiEs AR e OR A
DF-2 IivEiEs AR e UR A
DE-3 Beviiibk AR HEBUR
DF-4 Bertikibk AR ORI
DE-5 Beviiibk AR HE ORI
QX-1 IS A TN ] FARFL
QX-2 IivEiEy AR FARFL
QX-3 IS A TN ] FARFL
QX-4 Bertilbk FARTL
QX-5 Bevilibk kR TR
QX-6 Bevtkbk FARTL
GZt-1 IS A TN ] e O 45
GZt-2 IivEiEy AR O 45
GZg-1 Wik AR G 45
GZg-2 Bertikibk SR M 5
GZI-1 vaiEh AR AL BT
GZj-1 s = O VA
1.2 {4&5
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R DT A S B A R 7)) s Tl 2 P ig e e A
(Interscience A7), EED.
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BhEEBEM, 0.01~1.00 min, 30% B; 1.00~5.50 min,
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Fig.1 UPLC-MS/MS chromatography of AFs standard (A)
and positive strain (B) by MRM mode
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Table 2 Aflatoxins contamination during processing of

Polygalae Radix
) A B/ (ugkg ™ __
AFB, AFB, AFG, AFG, i
CS-1 — 0.10 — 0.22 0.32
CS-2 — — 0.97 — 0.97
CS-3 0.48 — — — 0.48
CS-4 — — — — —
DF-1 — — 0.60 — 0.60
DF-2 — — — — —
DF-3 0.45 — 1.05 — 1.50
DF-4 — — 0.40 — 0.40
DF-5 — — — — —
QX-1 0.67 1.15 0.42 — 2.24
QX-2 — — — — —
QX-3 — — 0.70 — 0.70
QX-4 1.49 — 0.72 — 2.21
QX-5 1.32 — 1.21 — 2.53
QX-6 0.51 — — — 0.51
GZt-1 0.66 — 1.08 — 1.74
GZt-2 0.42 — 0.79 — 1.21
GZg-1 2.52 — 3.58 — 6.10
GZg-2 0.37 — 1.48 — 1.85
GZI-1 — — — — —
GZj-1 — — — — —

R R = T AFB, . T o5 Hh 85 28 Z PH AR
AL (REZ8) 2015 ER AFB, F13E i 5
BER R ERERRE (R 2).
32 EERHMHMETH

8 B R A s R A A B B, BT
YL N 100%, FTA RS LB E B EI KT 1.0X
10 CFU/g, JCH B M 435X 10°~2.36 % 10°
CFU/g.

WRMOE BT KRN 41.20% KGN
0.61, ML L1 AR S HEBURTT A &K
HIEARFEAAR L HIKTE TR 0.79, Ui B 40
L R K 2392 T B0 B KA BT N, e B
Bt 2 TH s B0 IR 3 i FR KOS BE A PR RS K
S, BURR TR A, IR R R EOA B s KA
28 0L B 4 2 e I AR, A KR R K R Y
B R R, SCR AR BT 2 B, S 2
T (£ 3),

FHORHE VS AR, 29M KGR 5 K i A
FUR BRI E IEAISE (P<<0.05); AFB, & AFG,
K 2 0] B EA 5 (P<<0.05), {H 5258 K 3G
PR LR BB T B (R .

#3 ARMIEZEFZSEEEELSHE
Table 3 Fungal counts during processing of Polygalae Radix

AHPAT: - o A W ot 4 K% K% B RHU(X 10* CFU-g ™
28 A AR-R 4 41.20+8.86 0.61+0.06 32.514+29.62
TSR -HE ORI 5 40.8016.63 0.7910.07 3 647.48+5 602.45
T - E AR 6 33.56£7.96 0.78+0.08 23 568.14+27 265.53
17 75 A7 - Mt G 45 2 18.56+3.54 0.650.03 3440.18+4 857.86

T8 75 - P G 5 2 4.834+1.05 0.50+0.02 12.12£12.26

A 24 FH A - R 4 2 3.0240.03 0.4710.06 435+1.41

Fz4 EFEKEE. AFB;. AFG, REMER 2 E/IE
KIS

Table 4 Correlation analysis between Aw, AFB,, AFG,, and
fungal counts of Polygalae Radix

ks HEMEL  AFB,  AFG, FKE KGR
LA AL 1.000

AFBI1 0.282 1.000

AFGl 0.077 0.786"  1.000

K 0360 0269 -0.362 1.000

T 0.695°  —0.061 —0.171 0.681" 1.000

“Pearson AN BEARK (P<0.05)

"Pearson correlation was significant (P < 0.05)

33 ARMIREPEESEEEFSN

I 08 H 7 B R 1Y B-tubulin JE R BEK
7 450~480 bp, 5 GenBank "1 AH N T 7% )& KA
JP A —EERITE 98%LL I, #h# & F B 1) B-tubulin
FBCKJEAE 400~530 bp, L GenBank HAH MY il 27
JE IR HII— B R 99%~100%; HoAth )& E B3~
W) ITS 74 F B 540~570 bp, L GenBank
rHORH N R LR B P 41— B 100%

AN TR R AR B B9 3] 209 KREC
W, SEESMNET S ANE, K EERES SR
e (B 2).

KR IFE i B B I RARECH 17 Bk, (5 3
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2 EESFEERKELHSBME
Fig. 2 Isolation frequencies of fungi on Polygalae Radix at

genera level

MEEE, FRE RS (65%), HAh 2 &5
JMi g Cladosporium(23%) FVHik 1B & Fusarium
(12%); MEMCRT Evs P e B3 77 Bk, £
fu)E (29%) FPEJIWE (26%) HLlf it LTt
ZJa BRI B R 1A AR 45 ¥k, B
B B g LTI 3 (98% )5 Mt HFG 45 10 8 i 328 25 755
AR BRI P RAS, 23000 15 BRAT 35 FE,
e JE IR, T by Leggl 2 A 7% 20%,
HARB B A E ) .
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L ERAT 16 Rt B EE, 28T 8 M,
Hrg et s 2w w o e 2 4k, 20 kYR
TR AR, AR 2 Bk, R k.
LRI 1 R %A B Aspergillus parasiticus 15
FeHERE ), 1E CYA Ml YES 55753 b AFB, P&k
(8 061.2+1 606.8) pg/kg, AFB, =& J (496.8+
82.6) pg/kg, AFG, =ik (4388.2+634.7) pg/kg,
AFG, =il (267.5+£28.6) ng/kg.

4 g

TGP I & R 25 G M BAE 2000 FIFAAA )
w7, 2 b E ) 2015 ERGIE T el
HERNREZ G, O A KRR, H
V5 RIS HAERE . B AR
W TR b s R A, R
AR RE A, W R A= FR S5 I T
A fgit L S iR T 4.

128 7500 O AR b BT R R B HE O S B
I, S T2 KIE FER N, AT 5 P e A B
FEINOR, AR A 5 ) B TEARAL T 45 1F, HEE BT
(R IF AN 7 o R R AR I M A S OB, RIS 3]
(1) 3 1 25 75 2 NZOR IS T (R AE =i R . AR
B, 8 AR AT 5 1) R B 5, 3 1) Bz 3 A

N, WA THRIB AR, o T SO R N
g, RN BOE B IS, KR
NREREG S B AL, AIMECRE TR AEEAR
AR A KR, R RCEY KSR T
KAy, A A A R TR Y T B R AR,
ARG (RIS UES AR SE 258 K0 AR 5 T A
HORIEMDR, AR i de = R R BIF B %
FIORAE, 7K 5 B AR )™ 2 181 AE 2 3R (K 6 B4
(HLAE ™ B W1 2O B /D B2 JEAR R (K TR 10 1 L
N AHSRIEAEAEAME LA, IR S BRI AT
dh LT RIECE, S E R N2 DR R
)R = ELAR ORIk

VFZWTFURM] 2R S O 3 52 2175 25
ez B SR BEE Mucor 52 F)
PR s G2 S S AT AN T e 1 2 A
ZitF A B 17 R A A R 2L SRR
[ A i R 7S SR AT, AS PRI R BB K
WK AR B SRR S e, i TR A A
A ER (i RE . FEE) AR
Cnkeft)m s HEBURTT AT A TRt s A il ) 12 s 30
PRI R0 Rt = 29 M K R B, 7 A 1Y
2 LT AR o B ORI TS B A S A
AR — H R E . BT 2 R
TGS AR BT BTN th A DK B P EAR 12 A4
[ RE S P AR 5 e

A B AN A A B A A A R R PR AN R TR
PRV, AR SR A I 2 M i 25 B b3 o A
PRRRRE L, ARARI 2 BRI 1 MR, HRE
S AR A5 BRI ANGE RN, DLy B
N2 Bk R AT IR R R, EIRRS
BRI R, TR AT RERRE b U 2 21 i A
KRB, B EE; 556, PrRARIRREFAR
FHAE S EIERbR, BN R Ak, H
ZHPAERRER AR RS T . R IR R
M, AR TR AT REE B TR A R AR
BN, V5 T B N T AR, RERIEA .
SOy A REAECR IR, X PR
HERARA R I A R L, eGP
A PR 2 A R

A SR I & BB R R (75 G AR 1 i
FEMRIE S ELMIPEE R O T2 S5 . Rlla
(38 AR N TR R e xRt s e A
P - N i) | MWV ) | 1 P e 7
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