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THE: AR T E (azaspiracids, AZAs)FB /ARG KT R, IS A O EMFRIBEA G 0M REE 5
Fo RHWAGE-—F N R G E TR, 58 7058 AP EE 1 bR AR iR ™ 55 3 LA i e
(Azadinium poporum, AZDY 06)7 /= A+ MR S FR 7 R AE AL DUA N B R . A0 R AE G AR L] o 3 2ot AT FL B
DU PR 72, 430 B DL R B PSS LR A v] B 2 2 4 A UL 1Y AZAs B LA =W 4 A,
FERTFL A DU RE 2 AL 25 SR 3R I, AZDY 06 F 2™ AZA2 F52, HUAHM ™ BERE 1 B 55 (7.05+0.52) fg/cell;
B UL 12 h AR Sx107 A RIS, RN AZAs B 5 & BB 2 2 PR EE, 38 165.3 pg AZAleq/kg, &K
BN 782%. AZAs TR N AU AR EZES: WIEF>HAL AT LS ERSH XN . AZA2 165
DR Ry SO R AL L RSk, SRR 4 MR AZA6. AZAL12. AZA19 Fl AZA23, Hih

AZA19 i FEACH= Y, 205 BTEE 40%, HARE = & R BAR . ABESEIE I T O AR R AR AR
WEETEfEE R, HUCH I ITIRH E AZAs FREFR I

KER: AARIRMREER, MifLm 0L e S, AWt

FE DS S94 XHAFRERS: A

AW IR TR 7 K (azaspiracids, AZAs)HJE /\
KRB RGER, KA A BRI
MR REEREE, HRTE AWA 40 RFFEZREY
M AZAs T8 i H 3 (Azadinium) 287 4, I8 i
YL B DI S G0, A B RR %
S FDL 2 ke Rty ok B . IR, WA
FeE L R A [ G HAE DL AT A AU R bR
HERE N 160 ng AZAleq/kg, FEIRH HIRN
AZA1-3P1, P EBEHE T 2010 4 A A Y
W E N EP R T AZAL WIEER, BES
SAEAL G SRR AR TR O R BT X KR,
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MREFE, AZAs FREA —E MDA M,
AZAs TETG DU R & FLRE e, B DLk, IM7E
AN T L R e i 1 0 N N
b7 RE R A L2 g S AZAs 7E5E
DL i o A AR, B T BRI, 7EJE
M A b A R e BE 1 AR U E R, R4
PRIV X AZAs BREEFERUEHE AZAL-3, Xt
HABARB = AL PR . (HAR TS R bR £ i
2 L 51 23 (CAC) il /2 1Y 7 M 24 4t [H ¥ (toxic
equivalency factor), HABACIEYIUN AZA17 FI AZA19
AL TEF KT AZAl, HEHIEEEEWRT
AZAY T AZAs 78 7] £ 20 40 1 v Tk B A0,
H5HEMBRECEAFSHEHANEME ., £ T,
EFSA A IA R UEARAS T AZAs Bk, A2 IR
FE e E s, IR AZAs BR &R EREAR
% 30 pg AZAleq/kg, FHEBUMNSE AZAs FEAS IR XL
e W 2 Y ARHE A A R Y, AR IT
fiti AZAs AR I R RUBS: /I i Fre & g4
LB DU E i B AP k2 —, &
B A A vh [ b O R i DR, X ] DL

A B BA B ORHY R AR — MO R R,

AZAs BRIV WAL E AL 0L P AS B E R,
Tt g 5 I i 0 2 IS LT AZAs P
WA, NI AZAs XU T B ULk AT A Y
RRI, YT, ASHFFE LURSFLE 0Lk 35T 4
%, RMHERET 1 H0EATEIEE AZA2
FERE T, DT AR AZA2 FEFTFLEE I
RNIER. A AAEYEL, AT ER
AZA2 TERGFLI DU Y B AR AL AL, SRR
PRI W0 WLt 0L 235 e i KUR: PEATA 5 8
S B A

1 #MR5HE
1.1 ##

F IR IR R 7 % 7 7 ¥ (Azadinium poporum,
AZDYO06 ¥)H [ S0V Jm) 2 — I PEIT T T 4 4L
S L £2 WA, IRIEQ0£1)C, St
HE 6000 Ix, JEREEH 12 h s 12 ho PR SE A =40
#3453 (Phaeodactylum tricornutum Bohlin), [A]£f
SR L 172 Medium 35 350 3% 1K L 31.3,

pH 4 8.07,

FHFL RS DL 7 9 5 T S e 2R L T 5 g 3
1) 2 #01, FeK(67+4) mm, ZM5E K7 AZAs 15
Yo, SRR R DT E N (1.6020.3) g, MRAEA
Py 0.8% &M B (LA TH 1), LI E
F2 2 dJE TR, B AN BRI RL i, KR
PHITE(1621)°C, 24 h AW 7S,
12 FHik
12.1 AZDYO06 &K KRF=HEENHIER Ml
G M PR T8 BN HR FOE R, S A ) G R
H2x10% cell/mL, 434 40 FAT525, ST K ithsk
(2 o SR FH I BR 1 H5OA 7 T 3% 3 A it 2% 38 -4
il e R 2

[FIAF S 50 mL 3 IR0 -4 356 40 A Al 08 320 21 £L
2 0.20 wm JEME b, FHT00E B4 R A,
PIPEAL AZDY06 A Ko e = RE e I ARtk . R
FISCRR DT E AT #E R AR, A 1 mL PN,
VKIS EE A R 20 min, 7F 4°C &4 F LA 8000 r/min
B0 15 min, BTGB UE 500(8000 r/min, 5 min),
R A
122 HIBRBEXR

(1) BBELE REWLELR, BRELR
IeHpsr 25 d, K EBEBCh 2 4, REY By 23
d. BFEALIEE 80 HASFLES DUE T 4 1B A 30 L ifg
IK SRR A8 Th AT B R S . LIRS, 4
BIES 0.25, 0.5, 1, 3,5, 7.9, 11, 13, 15,
19,25 FRFE Horp, BRI BOR R MR,
KA 5T 8:00 1 20:00 7 Hk 7] 555 K AR TR 0 v 46
TRBUY AZDYO06 MK, ThRA FEBAREN 5x
107 cell/(ind-d), ZFELREH, B 525
A VIFERSR, HAERME AZDYO06 J5 12 h REE LU
IS ST AN . SRAERT, BENLEL 4 HA)
FLE3 DL, JEUEE B sy LA L SNERRE . 5t
WA AT 212, ¥R, -80°C MR URIRAT

(2) HIRFFFE RN E

TR AR, [ A SE AL B DL X 7R
B e R A RO B gk AR
WP R R BN 2 h B WROKEE, WM R M
ol % 7= B R LA SO A BRI E . TR A
mr:
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1E € CR(clearance rate)=V(InCo—InC,)/T

$EE R IR (ingestion rate)=V(Cy—C,)/T
AP, VR SEERI K AIRER, Co A S 56 T 46 i i 1
BB, Co o T INFA] I (R PR B
123 NEHRAIE S5 CR[41H 1T HE ST
AhER . FEPAELRNT: HERIFREL(2.00£0.02) g
R T 15 mL 208, A 4 mL PEE, BiETT
#Ri, 6000 r/min .0 10 min, B L ERERE
10 mL HIEBLOE (i 20 BE) . SR & $ 0 1 3K,
HIF LIERARESE A 10mL, T 45CARE
1 mL, A 3 mL /KiRHERS), FEdfl.

WA 1 mL BEE, 1 mL 30% F B/ TS
{1 Strata™-X FIFIALBURE, T ASRBOR, FEA 1 mL
20% I BEK WO EE, 1 mL 0.3%% K P R
WAV, feJe I BV W AR UE R 2 1 mL,
it 0.2 pm PERETHERE/ N, 4 CORAARF EALINR

124 AZAsEHFZ LC-MSMS &1

(1) Aig&H

{0,154 Kinetex XB-C g #(100 mmx2.10 mm,
2.60 um); FEE: 40°C; JiE: 0.35 mL/min; #FFE
i 5 ul; WA A SRR (F A 2 mmol/L R &4 Al
50 mmol/L FiR), B & 95%Z Mt /K (% 2 mmol/L
F R B FN 50 mmol/L FIR); It sl AHKR B BE I 72 7
A 0~4.00 min: 90% A; 4.00~6.00 min: 20% A;
6.50~9.00 min: 90% A

(2) BEigs&H

ik Sk MW %5 25 1 R (EST); 494 U7 =
BB PR B E: 5.50 kV; AT SRS
0.24 MPa; HffE<HEJI: 0.02 MPa; #E: 500°C;
i ADHE: 10 V; AffEEH OB E: 12 V;
B FJE Gas 1: 0.34 MPa; Gas 2: 0.34 MPa, HAthZ%:
B 1,

R1 OMEAREABRERAZAYNERSERIESY

Tab.1 Main reference mass spectra parameters of 19 azaspiracid (AZAs) profiles

wEam  CHUETHL wmsey EMm Tz’ wmgy 20 eVo BRI

toxins (H.I.Z. ) . collision energy qualitativeion collision energy decluste_rlng toxic equivalent
quantitativeion potential factor (TEF)

AZAI 842.5/824.5 40 842.5/806.5 55 50 1.0
AZA2 856.5/838.5 40 856.5/820.4 50 50 1.8
AZA3 828.5/810.5 40 828.5/792.5 50 60 1.4
AZA4 844.5/826.5 40 844.5/658.5 50 60 -
AZAS5 844.5/826.5 40 844.5/674.5 50 60 -
AZA6 842.5/824.5 40 842.5/658.5 50 60 1.00'7
AZA7 858.5/840.5 40 858.5/672.5 50 60 -
AZAS8 858.5/840.5 40 858.5/688.5 50 60 -
AZA9 858.5/840.5 40 858.5/658.5 50 60 -
AZA10 858.5/840.5 40 858.5/674.5 50 60 -
AZAI1 872.5/854.5 40 872.5/672.5 50 60 -
AZAI12 872.5/854.0 40 872.5/688.5 50 60 1.00'7
AZALT 872.5/810.5 40 872.5/658.5 50 60 1.4817
AZA19 886.5/824.5 40 886.5/658.5 50 60 1.4817
AZA21 888.5/826.5 40 888.5/658.5 50 60 -
AZA23 902.5/840.5 40 902.5/658.5 50 60 -
AZA37 846.0/828.0 40 846.0/348.0 50 60 -
AZA40 842.0/658.0 40 842.0/348.0 50 60 -
AZA41 854.0/846.0 40 854.0/670.0 50 60 -

1B R in e &0 H AT T 2N T

Note: “—” means the compound is no toxicity equivalent factor.
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& H Excel fil OriginPro 8 B {440 HE 4 . 15
Bl &A™ Y& AR s A SRS AZA2 br
wEM 2 AT, Hi, SRR RNA R
FE M 24 5 [ (toxic equivalency factor, TEF)# 5
Ji ng AZAleq/kg BEATILEL, 47 TEF LK 1.
AR AT

X=Zn:xi-ri
i=

1
A, XA AZA B, X NS AZAs &&=, 1
J T

2 ZERE5H5H

21 AZDYO6 EKTEH=HERIHZTH
AWFSE T I AZDY 06 J2&—Fi AR FEURF X 45 /)N
(<20 pm) Wi H i S8, AZDY06 ) bR
T 3 R 2x10% cell/mL, 4% 3 d i B HCHE BE A 45
BOE KT, RS 10 Kok 2 45 w40 i 2%
(2.5x10°+£7500) cell/mL, F#)5 2518 T [ 2 155
WY 2% o, O A0 M B BE )5 3 (4.5%10%£1350)
cel/mL. 7EHEANMIA K RE, BAARERS
EIEFREUE R P I AEF G 5 KM ik B i
{#(0.70+0.035) ng/mL, KEJ5IFHHRZEME N, i
M, 78 e o R B Kb, R RS
BRI, BB RR T ER S RS
18R R, Y= TR RE T R
22 AZA2 A5 FLE M pER K 5% 8L NiEE
TR, AZDY06 R IR S, HAE

—~— i cell density

0, T RMUSBER AR o
toxin content per unit volume ’
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K1 ESLAH B (AZDY06) 4 K F v = B BE ) 9722 1k
Fig. 1 Variety of AZAs production of AZDY06 during its growth

HAATRFER A E/(ngAZAl eq'mL ™)

5500.5 KO3 R AE I KRR 5 AR DU R A 61 T
BRI 8L, RME B S s an i, Jo s ™4k,
PR AL D e . &R, ML
DR AZDYO06 (V- 2415 1% 7 3.3 L/(ind"h), &
Rl 1.62x10° cell/(ind-h), & B #i L 53 01 %F
AZDY06 HABIMEERET . BRI E
FEREME T 29 4.90 h, BIFFLARARRF (5 0.25 K)FIAL
I E AR R, LR, 248
AZAs FEITES 3 Kk, B
0.5 FHHIN 5 75 2 X bt DU A0 4% 36 R, G g DL
KN AZAs 5K 165.3 pg AZAleg/kg, R
TR %) 4 30 A0 O AR i (5% 107 cell), 75T A
Hh I e R e P B R NN 211.2 ng AZAleg/kg.
WAL A FLE DA AZA2 B9 UL 35 Ry
BETEERDN 78.2%.

ME 2 ATLUE Y, {UREE 6 h, B IR EEE
WA ) AZAs 5y, ULBHATFLIE DLXT AZA2
HA RIFWEBREAER . BN SH8hER
HNBRA R HE R AZA2(ME Y 99%)
Ah, A AR, 3 AZA6. AZA12 .,
AZA19 Fil AZA23, Hirf AZA19 Fl AZA12 B FE
R, Bk, &EREMNAEREN BN
AL R RAHLL, AR E B B R R T
B KB RS PR TR, Hir,
AZA2 FRE™Y) AZA12 BIERG —IKE M
24 h (56 3 R)BENEE, M ™Y AZA19 F
AZAG6 TEFH VIR B KA B E) 202 7 do B
12 h fd DU 3 P B 8 o [ BB b o, R 22 )
SR B 15 do FE DUR P SEBR P H i RN

T

% 2350

o3 300 | ==mAZA2 e==AZA6

S oo e=mAZALY m=mAZA23
2z wmAZA12 — AZAs @Rt
@ 200}

=~

N ° 150

2 Sh

22 100

Eﬂﬁ 50

1] 1] f g [«
<'50'.'...'.'.'.'..'...'.
N 0 2 4 6 8 10 12 14 16 1820 22 24

BfjE]/d time

&l 2 AL DL A R 2 IR ER R 75 28 (AZAs) TR PE A
I AZA W53 FEVEE AL
Fig. 2 Total toxicity changes and different toxicity of
azaspiracid (AZAs) of Chlamys farreri
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373.4 ug AZAleq/kg (5% 3 K), i, HEFEESE
T AZA2 84.1% , AZA19 8.5%, AZAI12
4.3%, AZAG6 2.44%, AZA23 0.36%.

23 AZAs REFMAEMRILE N AL RR
Vaic)

— Bk U, AW AR AL SR R 2 T b
DA R i AT S DR, KR B LA
W AL T IR AZAL, DIHCR A
W OAZAs WEFEMR TR, SACRHL K48
AZAs BEETETE BRI B AR EAH AL, A
BB B R B E T, EERE—RKE
FE 24 h KBRS ACE 3 0), MESMEREHT
FEash, RIS, KAL) AZAs R EAE
Tt KBNSy HA ] 420 > MR > Fb
B> AL, BT EHLT & AZAs HEE
B Bt — B T HAL A4, &3R4 21 AZA i
PIFESS 3 RETA B R e E, W DA N SERR T34 5

S NEA 472.6 ng AZAleq/kg, HAhw]
2 4649 pg AZAleg/kg, YNERE 326.6 pg
AZA1 eq/kg, M5EHL 81.3 ng AZAleq/kg. 1R
Bt, K4 AZAs BLIAIRIE R R, HipH
] A PR R R A, WERIRZ, T H
S5 W B) — ELARRETE R = KT, ZEARI AR N
Al AZAs Sl & e, (AHAM
AURNANE I HAE L6 0.25~13 d Al 1~13 d /6] 48
W R, ML R — R T R AR
o 4% 08 Bricelj %1} ZHERR S R AR 4y, 52
55 i FEA LR DUIE T8 sl HE g 2, HERE HURAUR
BEHBARELY 15, FEXBAREHE, $448
AZAs BV R HR T [ B 3 AJ AL, 45 2406
B 2 A QUHH BRAE 7 K N R oA R 1A > A o] £ 2 21>
SMERES A FEAL, SEEHI N AT T AZAs Bl
P5e L &1 4.7~8.7 1% -
24 AZAsSTEMILE NERNBEMEL

TERTFL RS DIl Zirb i 2] 5 FhiE R, 2
= A B iR AZA2, LUK 4 AR
YIEIHE AZA19, AZA12. AZA6. AZA23, L5
SRR, AZA2(5H . 77%~84%)F1 AZA19(,5 b
7.9%~12%)F1 AZA12(;5H 2.9%~8.5%) & HE 4 1

(Fl 4), ULEAASAL RS W R i Z T AZA2 Jf ™
AR T AZAL2 . AZAL19, PRREA AL D
B 0.5 d B, B UK A2k 5] AZA12
FTAZA19, FP AR ke 51 /> & AZA6, TE5S 7
KANEFR R0 AZA23;, BEAHAHER S
K/NK AZA19>AZA12>AZA6>AZA23, 1F %5
SERGE BURMR R v A A B HoAth AZAs 3
ZRUUY . 4 P AZA19 & d s, X
KT AZA2, AZA19/AZA2 {E(1/9~1/5) 2 B 534 T
JE IR R B, R4 LBV I RN R A E > T
T Al B> EA> L. IERTH AZA2 Al
R TI(AZAL12 . AZA19) & HE i, PRI Py U AT
R A e A SR A I BRI BB A

N
[=]
[=]

=3, 3SD 52l muscle
g —— HAW AT other edible tissus
I WHER] visera
' ~o— SN pallisum

W
[=3
S

N
=)
S

L

NS
[=
S

—_
(=3
(=]

toxin concent of different tissues
w
S
S

KHETR/(1gAZAlegkg™)

0 2 4 6 8 10 12 14 16 18 20 22 24

B E]/d time
&l 3 Hiflw D H AP R 2R IR R B R (AZAs)
R

Fig. 3 Azaspiracid (AZAs) toxicity changing in difference
tissues of Chlamys farreri

3 e

A I, HL A 5 (A.spinosum) 5 iE L ER
JeiE 2 BT ARIR BRI AZAs PP R B
PR E B E AZA 75 Y5 o0 ™ 5 1 RICH
oI U2 e e IR T R R, Rk
220 fg/cell, F=#dlor 2 AZAL Fl AZA2, TMiAE
TE, AZAs 375 3 £ 2 N FLIF B, AZAs
FEREE BN A . ABRSGE T AZDYO06 #4)
B A E R, BT A AZA2 d15Y, AN
FERERE 1 — R (7.05+0.52) fg/cell, HEAL S
TAME 40 fe/cell®™ . HAZITR, HEMERIEAL
IR AR R P EE R ) 55, X dn) B2 H T
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—m— AZA2 < — AZA19
300
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200
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1 1 1 1 1 1 1
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B [A]/d time

0 == T
0 2 4

300

N

Wi

>
T

F5E 1 muscle

200
150

100 (-

SOM
et 2 oo

FE TR/ (ugkg™) toxin content

ol .
0 2 4 6 8 10 12 14 16 18 20 22 24
F$8]/d time

K4 FifLm D45 4141

AZA12 —— AZA6 —9— AZA23

300 7=3; x£SD
£ ! gill
£ 250 —
38
g
£ 200
g
150
2
2P
= 100
Eﬂ
% 50
4
0 ' 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24
At E/d time
300
250+ HMEE pallium

e o
\ﬁx

(I TES ES ES S P e e e ee—— |

TR S’/ (ugkg™) toxin content

CJ\@/ —fe

8

0 2 4 6 8 10 12 14 16 18 20 22 24
it JE]/d time

RARIRINIR 1 3 (AZAs) & =22k

Fig. 4 Accumulation and depuration of azaspiracid (AZAs) in difference tissues of Chlamys farreri

KA KA Y R R 2 — o (H i T RE LA
BEA WS AR T, SR B W] IR AT
T, Mz AZAs BERE, YA A GIREMRE
ST SR E BURE iR T T PR BE 18 Es, NI
ZRTERAE DU B B A ™R 1 i R XU
Wt DX R b R R BB I Z 2
RZE M, Hg uE R e o8 EZ R A &,
B E A A A A A IR RIAY w0
RERET AZAs JPREE)E, FLISBRBANES R
EIRAL, HEAES 7 REENTUE, MiASLE T, b
DIX) AZDYO06 FKBH B At & e 71, nlReJE
B T R I ) S S A MR L DR L A 43
B, ASFLE DU P= g b i i R B BCR U R
s, B 0.5 d EE RN E R
AZAs SHEHN 1653 ng AZAleg/kg, 29N ETEEE
A 78.2%, X Fh 22 5] REJE i T 2 58 i A Hh &
YRR, DL R R DR AR
W% L mNE R, ah, Wb

RS BENA R RSN B
E) AT — 2 A AH DG o AR UK 2 8 S 36 BT FH bt DL Ak
SHE e 4, Bl re DAY B R 0k W AIK, Jauffrais
2 2y % B X5 DL 2 7 R A 2 i & 2t
AZAs FERME R B .

Jauffrais Z5BVE I, AZAs TERGE DL 2B &S
BURH I R RIS 2 A LA O, A
AZAs FrEHZEARK . SRMABEIE PFIFLRE LA
AT AZA2 EFUCIRE I H AR, R
Eim e ST IR T & R R FE RN 45.6%,
SNERE R 24.1%, HA0] BALUN 24.2%, 1A 7S
WULH 6.94% X — LA 5 HAL R AL, BN
WA JE: AZAs BRI FEHER T, HH AZAs
B RAJEASENLS SR 6 154 sEgb ok, ol
AME AZAs B EETS 113 pg AZAleq/kg, {H51
FRBEA G SR B FREE] 39.2 pg AZAleg/kg,
AR, SR N E S M AL R DL B 7 e e
o R, PRBETE B 4, I ML I
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AR S SR N AT . ARBFF ST R, T R B BEA 4 +F
11 d, & DUSEg Pk O F B PR B a brvf, {H N Ik
P 85 25 A AR AR, A D) S v B 1A
AR 2 (15~25 d) W ARPEIHER, R B
2/OTEAER; 22 4, WIERIH RS EARIKT
LA MR (160 pg AZAleq/kg). HRILAIH, %
IKF- AZAs 159 RTFL RS DA 33 d 24 g it
B & AT BRVE DR e 25 R IR 8 % 4
PR bR

AZA2 FER DUR N SR B 4 AR
AZA19, AZA12, AZA6., AZA23, WAEARISHM %
A[REH 4 4%, 9N T AZA2—AZA19, 11 AZA2—
AZA12, Il AZA19—AZA6, IV AZA19—AZA23,
AR BE /N R ISV, &40 07 0] Ry 3%
Hefb RIAL A AP, AZA12 J& C23(AZA2)
FRIEAL =W, AZA19 J& C22(AZA2) AL,
AZAG6 J& C22(AZA)W KR HAL W), AZA23 &
C3(AZA)W I =W o 78 & RS 5 e vp
KRG RBIKE BRI AZA19>AZA12>AZAG>
AZA23, VIZRFESCE 3 AR B, %R &
WA AZA2 61%, AZA19 28.1%, HAEE
(AZA12, AZAG6 Fil AZA23)5 11.9%., AZA2 TEH
DR #= & ERe, U™ Y AZA19 A
AZA12 IRZ, FESLR it B ASANHUERA AT 43 A
KUY AZA2 AR VAN, TEEREER AZA2
I A 2 AT B, o3 l5E Ak AZA19 FI
AZA12, HACIEALIE1E AZA2—AZA19, AZA2—
AZA12 TERANHLIE K. W AZA19 &
W T AZAL2, Ui AZA2 76 R DU N & AR ARt
eI} C22(AZA2) I EALAE FI>C23 (AZA2)F2
FAWVERT . 31X 5 28 AZAs A ITEPE = K T K
IMEIR K AZA2>AZA19>AZA12 (AZA6)>AZA23,
Ui I BE R AE B DU e s 3 9 o ) IR s A 7 4
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Abstract: Azaspiracids (AZAs) are a group of lipophilic polyether compounds first discovered in Ireland and have
been implicated in shellfish poisoning incidents. Known toxin-producing genera have rapidly increased and now
comprise six species, including Azadinium spinosum, A. obesum, A. poporum, A. polongum, A. caudatum, and A.
dexteroporum. Approximately 40 different analogs have been reported to differ in structure and toxicity, of which
AZA1, AZA2, and AZA3 are the most important ones based on occurrence and toxicity. AZAs are a variety of
nitrogen-containing polyether toxins, which include a unique spiral ring assembly, a heterocyclic amine, and an
aliphatic carboxylic acid moiety. The consumption of polluted shellfish can cause human intoxication, with symp-
toms including nausea, vomiting, diarrhea and stomach cramps, which is similar to diarrhetic shellfish poisoning
(DSP). Nowadays, in order to guarantee food security, the developed countries have begun to prioritize shellfish
monitoring. A regulatory level of 160 pg AZAleq/kg in the shellfish tissues is implemented in many countries all
over the world, but our country does not have a regulation about this. Azadinium poporum is a small dinoflagellate
member of the family Amphidomataceae, which is known for the production of AZAs. Twenty two out of 25 A.
poporum strains isolated in China have proven to be AZA-producing strains, and show a large variability in the
AZA profile among different strains. This status underlines the high-risk potential of A. poporum blooms with
subsequent shellfish intoxication for the Asian Pacific Ocean. AZA accumulation by bivalve mollusks occurs fre-
quently, while blue mussels were found to accumulate by far the highest concentration. Meanwhile, AZAs have
been found in various species of bivalve mollusks such as oysters, mussels, scallops, and clams along Chinese
coastline. As AZA is a recently discovered toxin, the bloom dynamics, transfer kinetics, and pathways of AZAs
into bivalve mollusks are just beginning to be explored. Accumulation and distribution of AZA toxins in bivalve
shellfish could be correlated in time and space to blooms of Azadinium species. Subsequent accumulation and
trophic transfer can intoxicate higher trophic-level consumers and eventually pass into human beings. To investi-
gate the hazard formation process, two transfer routes must be taken into consideration: AZAs could be accumu-
lated by bivalve shellfish or plankton vectors from toxin producing algae. In conclusion, a direct link between
AZA accumulation by bivalve shellfish and A. poporum must be investigated for food safety control and monitor-
ing plans. Liquid chromatography coupled with quadrupole linear ion trap tandem mass spectrometry was estab-
lished for the evaluation of AZA accumulation, distribution, and biotransformation in scallops. Toxin-producing
alga A. poporum (AZDYO06), isolated from China, was cultured and exposed to Chlamys farreri. The results
showed that AZA2 is the dominant toxin of AZDY06, with toxin production capacity up to (7.05 £ 0.52) fg/cell.
After 12 h exposure experiments with 5x107 cells AZDY06 ingested by every C. farreri, AZAs in mussels reached
the highest concentration and exceeded EU regulatory limits. The concentration was 165.3 pg AZAleq/kg, while
total accumulation efficiency reached 78.2%. The distribution of AZA toxins showed significant differences be-
tween organs, with gill> viscera> pallium>muscle. Four AZA analogs including AZA19, AZA12, AZA6, and
AZA23 were found in all organs. AZA19 was the main metabolite with a proportion of 40%, while other metabo-
lites were found more rarely. This study proved that the hazard of A. poporum (AZDY06) isolated from China is
strong and underlined that AZA19 was present at significant levels after only 6 h and until the end of the study.
Therefore, this analog needs to be considered as the major metabolite that can affect human health. It is highly
recommended to quickly formulate AZA limits, based on this analysis of raw bivalves by LC-MS/MS.
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