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100 mg of dry wakame seaweed 1. ﬁ%g&ﬂ%#wﬁ?;}

Add to 10 ml of 0.1 M phosphate buffer (pH 6.0) including gentamicin.

& Alginatelyase Cellulase
Addition of the enzyme (alginatelyase, cellulase). @ B B
Incubate at 37°C, 6 h.
@ - +
Enzyme treated sample @ + _
Centrifuge (8000 rpm, 5 min) @ + +

3| Precipitate

Add 10 ml of extractant
(0,50, 100% MeOQH) and

agitated for 15min. Repeated 3 times 2. m ijﬁj;d)*ﬁ%‘tl'
Centrifuge (8000 rpm, 5 min) O’ 50’ 100% )(9/_)[/

—

Supernatant

Remove the methanol by evaporator (50 °C, 20 min)

Adjusted to 10ml with Milli-Q H,0

v

Sampleforanalysis| 3 t§0)1t$ﬁz%5“ﬁﬁ%#®ﬁﬁ

HPLC-ICP-MS = E&{t&¥/a<rc S LORE. ERILEYDEE
HPLC-TOF-MS= XRRIEEZDFEE
BERILEYMESEHTE., ICP-MS, TOF-MSO M A IZE AT E4HPLCE
FHEN T DDLENHD
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Table 2. Elution rates of arsenic componnds following enzymatic treatment

Enzymatic treatment %, nﬁzlustf(;;:e L5y
AOCOH 172437
AOCH 22.6+06
ABCOH) 312407
AMCEH 45.5£22 |
A: Alginate lyase, C: Cellulase
The eltion rates were calcnlated based on fhe total arsenic concentration cbtained following acid digestion (25.50 mg/kg dry
wakame).

AG)CE) A(-)C(H) ACE) A(H)C(H)

Fig. 1. Wakame seaweed after enzymatic treatment observed directly (i) and under an optical microscope (ii).

2. HHEBEDOBRE (A2/—ILIEEDKE)

Table 3. Extraction rates of arsenic compounds i different methanol (MeOH) concentrations

Extraction rate (%, n = 3, Mean +SD)

MeOH concentration
ACCE) AMCH)
0% 25=11 483=05
50% 21.8+0.9 587+41
100% 281+02 | 88.8+8.4 |

A: Alginate lyase, C: Cellulase

The extraction rates were calculated based on the total arsenic concentration obtained following acid digestion (25.50 mg/kg dry
wakame).
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Fig. 2 High performance liquid chromatography with inductively coupled plasma mass spectrometry (HPL C-1CP-MS) (i)
and HPL.C-electrospray ionization-quadrupole—time-of-flight mass spectrometry (HPLC-ESI-Q-TOF-MS) (ii) chromato-
grams of the different arsenic species detected in wakame extract by using a cation exchange column.
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Fig. 3. ﬂ!nmnflheﬁlumnsp:m detected in walzme extract using high performance liquid chroma-

upal e—time-of fight mass spectrametry (HPLC-ESI-Q-TOF-MS).
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100 mg of dry wakame seaweed

Table 2. Elntion rates of arsenic componnds following enzymatic treatment
@%M}E?ﬁ-*g Add to 10 ml of 0.1 M phosphate buffer (pH 6.0) including ooyt estent Eluion ate
(%, n = 5, Mean £SD)
Addition of the enzyme (alginatelyase and cellulase). ACCO 172437
Incubate at 37 °C, 6 h. AGCH 126406
AMHCO) 312£07
Enzyme treated sample AMCH 455422
i . A- Alginate lyase, C: Cellulase
Centrifuge (8000 rpm, 5 min) The elntion rates were calenlated based on fhe total arsenic concentration obtained fillowing, acid digestion (25.50 mg/ig dr
wakame).
N , 3| Precipitate
N —- = |
BT
Add 10 ml of 100% MeOH
as extractant and agitated
for 15min. Repeated 3 times
Centrifuge (8000 rpm, 5 min) .
— SEIFEFEL-HEEE
o {EEMITEIGEHSH THI0%DERIEEWMETHAD
Supernatant SHI T BT EMTTRE,
~4 44 S 5 —_ -
Remove the methanol by evaporator (50 °C, 20 min) o BHREEMOHEZVLELE T HEICERTES,
Tl 45 i ¥ HEEEC s > BE
Adjusted to 10ml with Milli-Q H,0 * E?%&;ﬁ@ﬂﬂ@:%%ﬁlﬁéﬁ( bt ATEAIRE
1| A o

\4

Sample for analysis |

W72 R 1% Food Safety 2014; 2(4): 160-170(Z 48 # <417=, 10
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As concentration (U g/g E24)
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o SBDARSUTATHASSUgSEEBMELTIAAZERLT-,
o ERLI=THAIZIXAsSUg328. AsSug482. As-hydrocarbon, As-phospholipid&EN 5,
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HPLC-TOF-MS |0 }' S 167,00 C Unidentified
m/z 167. R
J\» » d Unidentified
=0 \ A A TS ] o
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EIE | 17 180.98 f thio-DMAE *
: ) e e thio-Gly
§ m/z 182.98 g thio-U
e — * IEHEAEEMSIMS TS A MRHICLYRE
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% of T-As % of ingested As
a b f
volunteer DM(AO)E(?AsSu (DD'\:/IAA/%O' (urz-l) (UE-Z) (UeK-3) DMAE - (thig-U) sum of As T-As
4328) ) Gly)

A 53 40.7 1.1 7.8 0.4 2.8 5.8 63.8 16.8

B 18.9 33.4 2.4 2.0 3.3 2.7 0.1 62.8 425

C 55 36.3 3.3 3.7 2.8 3.8 2.4 57.8 33.1

D 5.9 42.4 4.0 3.4 1.3 4.1 2.4 63.6 31.8

E 6.4 31.1 7.9 2.0 2.0 0.5 1.2 51.0 36.3
average 8.4 36.8 3.8 3.8 2.0 2.8 2.4 59.8 32.1
SD 5.3 4.3 2.3 2.1 1.0 1.3 1.9 4.9 8.5

The ingested arsenic was calculated to be 588.04 pg.

o DAAMGIERLIZEZR (588.04ug) 1016.8 - 42.5%H K IZHEH S T=,
¢ ZMD>HDMA/oxo-DMAAD EIE Azt 5<(36.8%) . Hil Y Toxo-DMAE/AsSug328 (8.4%) T
Hot=,
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 DMA/oxo-DMAAD W=k 3 B HA X 16 R TH o 1=,
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