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Table 3. Se Deposition of Rats in Experiment |

2201
Tabled4. GPX Activities of Rats in Experiment |

Supplemented Se Se deposition Supplemented Se GPX activity
S . Level Liver Serum Source Level Liver Serum
ourc (pg/g diet) (ng/g tissue) (ng/ml) (ug/g diet) (unit/g protein) (unit/mi)

None 0 28+ 5° 7343 None 0 40 £ 2¢ 1.24 £+ 0.08*
Selenite 0.05 98 £ 10°® 185 + 10P Selenite 0.05 109 + 5°° 2.80+0.18%
SeRS 0.05 574+ 77 141 £ 7% SeRS 0.05 71+£5 2.15£0.18%
Selenite 0.10 R 254 * 31 265 + 27¢ Selenite 0.10 225 & 35¢ 3.59 4 0.35¢
SeRS 0.10 102 £ 10°° 185+ 7° SeRS 0.10 100 £ 7% 2.50 +0.16"
Selenite 0.15 344 + 359 342 4+ 104 Selenite 0.15 446 + 38¢ 4.19+0.319
SeRS 0.15 130 £ 21° 249 £ 16° SeRS 0.15 179 + 24 3.13+£0.25"

Values are the means £ SE (n =6). Means not sharing a common
superscript in the same column differ significantly at p < 0.05.

Values are the means & SE (n = 6). Enzyme units expressed as pmol
NADPH oxidized per min. Means nol sharing a common superscript in the
same column differ significantly a1 p < 0.05.

Table 5. Regression Analysis between Supplementary Se Levels and Tissue Se Contents and GPX Activities in Experiment 1

Dependent Slope (1) Constant (k) Correlation coefficient (r)
variables Selenite SeRS Sclenite SeRS Selenite SeRS
Se content
Liver 221 x 10° 0.71 x 10° 16 27 091 0.81
Serum 1.77 x 10° 1.14 x 10° 84 76 0.94 0.95
GPX activity
Liver 2.66 x 103 0.89 x 10? 5 3] 0.90 0.84
Serum 19.3 12.1 1.51 1.35 0.87 0.85

Regression was fitted to the equation R = m X + &, where R represented tissue Se content or GPX activity in rats fed the basal diet or the diet supplemented with Se at
level X (ug/g). Units of dependent variables were the same as described in Tables 3 and 4.

significant (p < 0.05), the Tukey-Kramer multiple range
test was performed to determine which pairs of the
means were significantly different (p < 0.05). These
statistical tests were performed using a personal com-
puter (eMac, Apple Computer, Cupertino, CA) with
operating system Mac OS 9.2 and statistical program
package StatView-J version 5.0 (Abacus Concept,
Berkeley, CA).

Results

Experiment 1

During the entire feeding period of 28 d, no significant
differences were observed in body weight or animal
growth irrespective of dietary Se status. At the end of the
experimental period, the mean % SE of the body weight
(g) of the various groups were as follows: basal,
269 £ 9; + 0.05ug Se/g as selenite, 271 £ 5; + 0.05
ug Se/g as SeRS, 260 £ 7; + 0.10ug Se/g as selenite,
268 +13; + 0.10ug Se/g as SeRS, 265+ 10, + 0.15
pg Se/g as selenite, 270 + 3; + 0.15pg Se/g as SeRS,
260 =+ 8. Similarly, the effect of Se supplementation was
least significant on liver weight and serum biochemistry
(data not shown).

The response of Se deposition and GPX activities in
the liver and serum are summarized in Tables 3 and 4.
Se deposition and GPX activities both increased grad-
ually with increasing of supplementary levels of Se,
regardless of source or of the tissue monitored. These

responses did not tend to level off within the range of Se
levels tested in the present study, but responses varied
with Se source. Selenite Se led to a higher accumulation
of Se and a higher elevation of GPX than did sprout Se.
In particular, the four parameters in rats supplemented
with selenite showed significantly higher values than
those in rats supplemented with SeRS, at supplementary
levels of 0.10 and 0.15 pg Se/g. This difference in the Se
source was more remarkable in the liver than in the
serum.

Table 5 summarizes the results of regression analysis
made between supplementary Se levels and either Se
deposition or GPX activities. In either combination, a
strong correlation was observed when the regression was
fitted to the general equation R = m X + k; the assump-
tion that the responses can be described by this general
equation was adequate. Table 6 shows the relative
nutritional availability of Se in SeRS as assessed by
comparing the regression slope with that of selenite Se.
The estimated availability was always lower than 100%,
but varied according to which response data, serum or
liver parameters, were used in the assessment. Although
the serum parameters gave relative nutritional avail-
ability measures averaging 64%, the liver parameters
gave lower measures averaging 33%.

Experiment 2
There was no significant difference in body weight or
animal growth irrespective of the dietary condition. At
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Table 6. Nutritional Availability of Se Contained in SeRS

Parameters Availability (%)
Se deposition
Liver 32.1
Serum 64.4
GPX activity
Liver 335
Serum 63.0

Nutritional availability was estimated using the slope of the regression line
described in Table 5: (slope of SeRS)/(slope of selenite) x 100.

the end of the experimental period, the mean + SE of
body weight (g) of the groups were as follows: basal,
269406, + 0.1pg Se/g as selenite, 27.6 £ 0.6;
+ 0.1pg Se/g as SeRS, 26.6 £0.5; + 0.1 ug Se/g as
selenite and NonSeRS, 26.7 +0.5; + 2.0pg Se/g as
selenite, 26.8 £ 1.0; + 2.0 ug Se/g as SeRS, 25.9 £ 1.3;
+ 2.0pg Se/g as selenite and NonSeRS, 26.3 +0.5.
Tables 7 and 8 summarize Se deposition and GPX
activities in the liver and serum of the mice. The
response patterns for the four parameters were similar.
When the supplementary Se level was 0.1ug/g, re-
sponses by selenite Se were higher than those of Se in
the SeRS irrespective of supplementation with Non-
SeRS. On the other hand, when the supplementary level
was 2.0pug Se/g, the responses in mice supplemented
with selenite alone were higher than those in other mice;

supplementation with high amounts of NonSeRS in-
hibited the elevation of Se deposition and GPX
activities.

Table 9 shows the number of ACF formed in the
colon of mice injected with DMH. The average number
of ACF formed in the colon of mice fed the basal low Se
diet was 4.3. Supplementation with Se to the basal diet
showed an inhibitory effect on the formation of ACF,
but the extent of inhibition varied with the Se source and
the supplementary level. When the supplementary Se
level was 0.1 ug/g, a significant inhibitory effect on the
formation of ACF was observed only in mice supple-
mented with SeRS. On the other hand, when the
supplementary level was 2.0pug Se/g, both selenite and
SeRS showed a significant inhibitory effect on the
formation of ACF, but an increase in'the supplementary
level of SeRS to 2.0pug Se/g did not cause a further
decrease in ACF formation. The addition of NonSeRS to
the selenite-supplemented diets tended to inhibit the
formation of ACF, but this inhibition was not statisti-
cally significant (p > 0.05).

Discussion

One purpose of the present study was to assess the
nutritional availability of Se in SeRS quantitatively. As
the Table 6 shows, Se from SeRS was less bioavailable
than equivalent amounts of selenite Se within the tested

Table 7. Se Deposition of Mice in Experiment 2

Supplemented Se

Supplemented sprouts

Se deposition

Source Level T Level Liver Serum
(ng/g) ype (mg/g) (ng/g tissue) (ng/ml)
None 0 — — 151+ 14 155+ 7°
Sclenite 0.1 — — 328 + 507 234 4 b
SeRS 0.1 SeRS 0.91 240 + 20°° 185 & 6°
Selenite 0.1 NonScRS 0.91 234 + 18 209 + 10>
Selenite 2.0 — — 512 + 36¢ 275 £ 279
SeRS 2.0 ScRS 18.2 412 £ 23 264 + 7¢
Selenite 20 NonSeRS 18.2 327 £21% 248 + 54

Values are the means £ SE (n = 12). Means not sharing a common superscript in the same column differ significantly at p < 0.05.

Table 8. GPX Activities of Mice in Experiment 2

Supplemented Se Supplemented sprouts GPX activity
Source Level Tvpe Level Liver Serum
(ug/g) P (mg/g) (unit/g protein) (unit/ml)
None 0 — - 229 + 30° 1.80 £ 0.06*
Sclenite 0.1 — — 723 £ 84¢ 2.51 £ 0.18°
SeRS 0.1 SeRS 0.91 427 £ 35 1.60 £ 0.06*
Selenite ' 0.1 NonSeRS 091 820 + 55°¢ 1.83 £ 0.09*
Selenite 20 — —_ 827 4+ 63¢ 2.95 4 0.20
SeRS 2.0 SeRS 18.2 521 £ 37° 2.77+£0.17°
Selenite 2.0 NonSeRS 18.2 480 & 45° 2.54 £0.17°

Values are the means = SE (n = 12). Enzyme units expressed as umol NADPH oxidized per min. Means not sharing a common superscript in the same column differ

significantly at p < 0.05.
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Table 9. Effect of Supplementation with Se and Sprouts on Formation of ACF in Colon of Mice Administered DMH

Supplemented Se

Supplemented sprouts

ACF
Level Level
Source Type (number/colon)
u (ng/e) o (mg/e)
None 0 — — 43£05"
Selenite 0.1 — — 3.8+06"
SeRS 0.1 SeRS 091 23106
Sclenite 0.1 NonScRS 091 3.1£03%
Selenite 20 — — 23+£03
ScRS 20 SeRS 18.2 23+0.3
Selenite 20 NonSeRS 18.2 20+0.2*

Values are the means & SE (n = 12). Means not sharing a common superscript in the same column differ significantly at p < 0.05.
iy ;

range of supplementation, regardless of the response
measures employed for nutritional assessment. This
was also confirmed in experiment 2 (Tables 7 and 8).
Supplementation with SeRS gave a lower elevation of
tissue Se deposition and GPX activities than selenite did
in mice.

We have identified the main Se species in SeRS as
MeSec.?” Since dietary Se must be metabolized to
selenide before incorporation into selenoproteins,” a
lower elevation of GPX in tissues of rats or mice given
SeRS indicates that demethylation of MeSec is negli-
gible, but occurs to a certain extent in the tissues. The
estimated availability varied according to which re-
sponse data were used in the assessment; the availability .
values of the serum parameters were two times higher
than the liver parameters. The molecular species differs
between liver and serum GPX; while the former is called
classical GPX (GPX1), the latter, called extracellular
GPX (GPX3), is synthesized in the kidney and secreted
into the plasma.®" Accordingly, the difference in
responses, as between liver and serum might be caused
by differences in demethylation ability between the liver
and the kidney.

Supplementation with a high amount of NonSeRS
inhibited the elevation of Se deposition and GPX
activities caused by 2.0pug Se/g of selenite in experi-
ment 2. This indicates that components in radish sprouts
lowered the nutritional availability of Se. Cruciferous
vegetables, including Kaiware radish, contain several
isothiocyanates (ITCs) as pungent taste substances, and
the major ITC in Japanese white radish has been
identified as 4-(methylthio)-3-butenyl isothiocyanate.’?
Since ITCs are highly reactive with the thiol group,™ it
is likely that this inhibition was caused by ITCs in the
sprouts.

Another purpose of the present study was to evaluate
the anti-tumor activity of SeRS. As described in
Table 9, Se added to the low Se diet at a level of
2.0 ug/g inhibited the formation of ACF irrespective of
the Se source. A similar inhibitory effect of high dietary
Se (1.0ug/g or more) on ACF formation has been
reported for selenite,*® selenomethionine,’® high Se
broccoli,'” and high Se broccoli sprouts.’® Hence, it is

possible that dietary Se at high levels inhibits ACF
formation in the colon and prevents colon cancer.

At a supplementary level of 0.1 ug Se/g, only SeRS
showed significant inhibition of the formation of ACF.
This indicates that Se in SeRS has higher anti-tumor
activity than selenite Se. Similar higher anti-tumor
activity in Se-enriched vegetables has been reported for
broccoli,'**® garlic,*” and ramps®® at a dietary Se level
of 1.0pg/g or more. Since the main Se species in these
Se-enriched vegetables, including SeRS, has been
identified as MeSec®'-'3%2 and a monomethylated Se
metabolite is critical in Se chemoprevention,'? the
higher anti-tumor activity in these Se-enriched vegeta-
bles is thought to be derived from MeSec.

Although an anti-tumor effect of Se has been found at
a dietary level of 1.0ug/g or more even in the case of
Se-enriched vegetables in previous studies,'*30-3%) SeRS
inhibited ACF formation at a dietary level of 0.1 ug Se/g
in the present study. The anti-tumor activity of SeRS is
considered to be higher than that of other Se-enriched
plant foods. Since about 90% of Se species in the SeRS
used in the present study were identified as MeSec,??
the inhibitory effect caused by lower level of SeRS may
be associated with the high ratio of MeSec in Se species
of SeRS.

On the other hand, the addition of NonSeRS to the
selenite-supplemented diets tended to inhibit the for-
mation of ACF. This leads to the possibility that
NonSeRS also inhibits ACF formation. It has been
reported that ITCs in cruciferous vegetables inhibit the
development of several types of tumors.*® Because the
Se concentration of SeRS (110ug/g dry weight) used in
the present study was lower than that in the high Se
broccoli and broccoli sprouts used in previous re-
ports,'®¥ more Se-enriched vegetables were added to
the diet to adjust the dietary Se level to 0.1 pg/g in the
present study than in previous reports. Hence the ITC
content in the diet supplemented with SeRS must have
been higher than in the diets with high Se-broccoli or
Se-broccoli sprouts at an equivalent Se level, and this
high level of ITCs may have elevated the inhibitory
effect of SeRS on ACF formation at the low supple-
mentary level.
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The present experimental results indicate that SeRS
has lower nutritional availability but higher anti-tumor
activity than selenite. This high anti-tumor activity of
SeRS indicates the use of this high-Se plant food in the
diet for cancer prevention. However, careful consider-
ation is necessary as to the use of SeRS, since Se is a
highly toxic element. Based on the lowest observed
adverse effect level (LOAEL) of Se (913ug/d),>®
the dietary reference intake for Japanese in 2005 in-
dicated 350 to 450 ug/d as the tolerable upper intake
level (UL) of Se for adults.*® Since the energy content
of the basal diet used in experiment 2 was estimated to
be 3.86kcal/g, 0.1 and 2.0 g Se/g correspond to 0.026
and 0.52pg Se/kcal respectively. Thus, based on the
estimation that the energy intake of Japanese adults is
2,000 kcal/d, the intake of a diet with 0.1 or 2.0 ug Se/g
in mice is considered to correspond to a human Se intake
of 52 or 1,040 ug/d respectively. This indicates that a
diet containing Se at a level of 2.0 ug/g causes a high Se
intake, which exceeds not only the UL but also the
LOAEL for Se. Accordingly, the inhibitory effect of Se
on ACF formation at a level of 2.0ug/g cannot be
applicable to the human diet regardless of the Se source.

Since an additional Se intake of 52pg/d probably
causes no adverse effects on human health, the inhib-
itory effect of SeRS on ACF formation at 0.1 ug Se/g
appears to be applicable to the human diet. However, the
present results indicate only that supplementation with
SeRS of a low Se diet at a level of 0.1 ug Se/g was
effective at inhibiting the formation of DMH-induced
ACF in the colon of mice. Moreover, supplementation
with SeRS at 2.0ug Se/g did not show a higher
inhibitory effect than that at 0.1pug Se/g. Since the
average daily Se intake of the Japanese has been
estimated to be about 100ug/d, > additional Se intake
from SeRS may not be effective for cancer prevention.
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Vanadium Contents in Foods and Drinking Water, and Estimation of
Vanadium Intake in Japanese. A Preliminary Report

Munehiro YosHIDA and Tsuyoshi IKuTA
Laboratory of Food and Nutritional Sciences, Faculty of Chemistry,
Materials and Bioengineering, Kansai University.
Yamate 3 - 3 - 35, Suita, Osaka 564 - 8680, Japan

Summary

To estimate the vanadium intake in the Japanese population, the vanadium content in various food and drinking
water samples (3 Japanese tap water samples, 19 Japanese mineral water samples. 21 European mineral water sam-
ples and 6 North American mineral water samples) was determined using inductively coupled plasma mass spec-
trometry. All the tap water samples showed values of less than 5 ng/mL as vanadium concentration. Among
46 mineral water samples, 31 samples (67.4 %) showed less than 5 ng/mL and only 3 samples showed more than
50 ng/mL. Among the food samples analyzed, the highest vanadium content (> 1000 ng/g dry weight basis) was
observed in several algae and shellfish samples. The moderate vanadium content (100 - 1000 ng/g dry weight basis)
was observed in leaf vegetables, dairy products and white table bread while the low vanadium content (< 50 ng/g)
was observed in cereals, soybean, potatoes, fruits, meats, eggs and fishes. Based on the present quantification of
vanadium in foods and drinking water and the recent National Nutrition Survey in Japan, the average vanadium
intake of Japanese population was preliminarily estimated as about 30 pg/d/capita. The principal vanadium source

in the Japanese diet was thought to be wheat products, vegetables and dairy products.

NIV LR EHEL oUW ERLELHEOTETR VI E VDR TE . & (IZ19704E/R1C1, NFETTAREZR
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EHETHEAFIIAFTY AL PHBER SR, BRREE~OBREMMIDIB LI 1ko2Y% LAL, ZOBEOE
583, 100 mg/BETABEBILRLVCTHY, REOAFHBERIEDS LHEME (18 mg/H) ZKEBICZ25D
DTHo7z

DX F I AREBRCBOT—EOEBREL RO LRIRALHITH S, HEORERIIBI B/ FY
7 ABPUICOWTO/BIIE DD TRV, DIEDERKIHLTATHEA TS [RGDOBEAFESTEE] 2B8WVT
i, RFUYARHBRECES TV, FEALORES0( pg/100 g =10 ng/gkik) LERIh T2, &
BONRF I LBELTEL, NFYYABRBEETTE IR, NF YT AOLERERET I ERICBT B/
I AREBEGRT - DCLAOWREBbN D, 22 CAMETIR, RENLESR, BLUKEKDO/SFIIL
BEZAEL, BEAAO/SF VY ABBMBOREERA

ERH&

1. KFTY LRERORE

1) BEKROM

20064 8 HICKIK, ML, BLUTHMRTICBVT, AEAKZR) ZF L VBOEOUTAMIBRRL, NFIT 48
ZRRBE Lize —F, 20065E8~11HICHHT, WARIWEOSZEEI RT VY +— 5 — 19RMS L USERS
FINY 4 — 5 — 20 BBEKERTHNOBBOPRE, TLERBOEEEE,CEBAL, WEHRABLE LA, NREL
kB Kk REHT, WEETCOM, 4CTREFEL
2) BRRREOEM

200648~ 11 AT T, KEFTHROBRBONFREYS, BLOEBEBITNTAEASYEAL, MEAERL L
7=, 2004FCHBBEAFEPAFOE BEELORG2ZILLROIVEHAREL Lz, DURL 2RI,
FTHRRPIZEDNF VY AEREBMEL,
2. NFTILORR

B KIE, PIEBEIHE Y L CRMBREESO ng/mLO R D ¥ V9 L (Sc) 2k, HiE, BIHSTIACERIIE
(ICPMS) KRB L, BRHSIOBELBETZI LIk oT, NF VI LAEERLI '
BEE1~9 g BEL, BRFEPS50CTIGHRIRILL oo IRILEEHT1 MOBBRICHERE, SRR LRI, Sc
RNEREEE LT, ICPMST/AF Yo A% 2R L7, '

5 2

1. SRR DR

NISTEHEE O rice flour (SRM 1568a, /3F ¥ A7 ng/g), wheat flour (SRM 1567a, [E111 ng/g), apple
leaves (SRM 1515, [§0.26 + 0.03 pg/g), whole egg powder (RM 8415, [F] 0459 + 0.081 ug/g) # FhEh09~11 g
PHEELT, 550C TRAL#E, 1 MRBRICIEML, ICPMSTAF VY ABEXHIE L8R (FI9+SD, n=4, ng/g)
12, B FTOoEBY THo7:, Rice flour, 9% 2 ; wheat flour, 14 + 4 ; apple leaves, 204 * 45 ; whole egg powder,
441 x 65,

—%, KEFFFOKEK O5F V7 A BEOERME, 3+1 ng/ml) 21 ng/mLOBENT I 7 LEFEML ZRRD
NFVTLREOETEIZ4 £ 1 ng/mL (FiP£SD, n=4) ThHoz,
2. BREKBD/IF T LIRE

Table 1iCBAD I+ T 7 A BEOHIEERE T LD, KEAIBRBIVTNES5 ng/mLKRBD/SF V7 LIBE
Thole IXTNIA—5—DBHEL, BELAEELH D46 P31 8B (674%) X5 ng/mLEARDE/F
VY LBETH ol SHICHLT, 10 ng/mLBLEO/SF Uy ABERRLZOER, EEIZT VY + -5 — 198K
eRE, BMMEIAFINVY +—F—20RBHI1RE, REIF TN+ —F—6RBAPIRCBE P o7, T,
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Table 1 Vanadium contents in drinking water

Numbe Vanadium content Distribution of vanadium content”

umber

Samples pr (ng/mL) (number of samples)
samples Mean GM® Median Range <5 510 1020 2050 250

ng/mL

Japanese tap water © 3 3 3 3 - 34 3 0 0 0 0

Japanese mineral water 19 15 6 5 <192 8 5 2 2 2

European mineral water 21 4 3 3 1-12 15 5 1 0 0

North American mineral water 6 11 2 2 1-57 5 0 0 0 1

» A unit of vanadium content is ng/mL.
b Geometrical mean.
< Samples of Japanese tap water were collected in Osaka, Wakayama and Okinawa Prefectures.

50 ng/mLECXBWSAFIVVLBEEZRLAOR, BEIRAINVY 4+ —F—CRELILRE (FIBOK] & [+
YALARKRK] O28E, NBEEIRAIGVIA—F—CIRREHIV 73 V=7 HIEEDO Y ¥+ X ¥ 1UBE [Crystal Gyzar]
DIERBTHo 2,
3. BRAHFDO/SFT I LBE

Table 212, WELLAKONF I 2BEL T LD, &b, WIERASVERE, 181NN L TEBLL,
MBRERNLY) CHRBLAHE, 1000 ng/gh A5 F V2 A0RBEN0R, HEF(arFee V%) LA
(THVEYPI) Thotzo LML, RED/SFIIL2BEERDEVEL Sh ol FEYORTIR, FAONFY
Y ABENHENRED o 205, PPRBOF I ABERIERERSL) TH 100 ng/gkikio 2. HPRZOP
T, VIARECOBHEICHBENBRED/ STV L0RMENH, BE, A€, B, BIURPEOFITAL
BEEIXERERYZY TH50 ng/gRRNOBHE o2 L LBYRGOPT, AAVICKE, EERPIERO/FIY
LABESRERRLAE L ARCERTHI T2 6T, RENEBED S Vo LR Shi,
4. BEADSFI ) LBREROHE

BREPAF ST ABEOHERR L PRIZEEASDEERERBELRY £ 212, BRADREILONFY
TARMBRERHELALEIS, BRAIAYLDONF Uy ARMEIL27 ng/ HTH B EHE SN, Fig 1ic, AR

Eggs and
dairy product
8.5%

e
222%

Vegetables
and fruits |
22.2%

Fig. 1 Contribution of each food group to
vanadium intake in Japanese.

Total intake: 27 ug/d/capita
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Table 2 Vanadium contents in various foods

Vanadium content (ng/g)

Foods Fresh basis Dry basis
Cereals
Polished rice 16 19
Whole wheat, hard, domestic 15 17
Whole wheat, hard, USA” 20 20
Wheat flour, hard <1 <1
White table bread 132" 212"
Potatoes
Sweet potato 13 37
Potato 4 21
Soybean, dried, domestic 1 2
Vegetables
Japanese radish (Daikon) 7 128
Carrot 10 93
Cabbage 17 236
Lettuce 37 902
Spinach 25 329
Fruits
Apple <1 <1
Satsuma mandarin <1 <1
Banana 5 22
Algae
Hijiki, boiled and dried (Hizikia fusiformis) 1061 1228
Kombu, dried (Laminaria spp.) 1157 1278
Mozuku, salted, desalted (Nemacystus decipiens) 30 904
Wakame, blanched, salted, desalted (Undaria pinnatifida) 21 240
Fishes and shellfishes
Mackerel 11 31
Horse mackerel 15 47
Salmon 30 105
Squid 22 135
Short-necked clams 148 1526
Freshwater clams 194 1659
Meats
Beef, lean 8 22
Pork, lean 21 74
Chicken, breast without skin 17 61
Hen’s egg, whole 10 42
Dairy products
Cow’s milk 33 260
Skin milk, dried 392 407

? Dark northern spring (DNS).
* Mean value of 3 samples.

ADONRF I AR TERAGBOFS TR LA, NF VT ABRANOFSEFRBERNAZ ARG, HEEE,
BHE BIUABRTHIEEz 0N, BERCHER, N UTLAGRIIBRVY, BREXV LRV, NPT TA
BREE L TCORMRIBL v o7,

Z =

ICPMSIZ & » THRESRABLHL2E 23, WTFhoRBOREHLBREEOBERNICS > 720 T2, kK
ENRELANF T AOEMEANKBRERDIREOVL bDTHol2e BLEOTZ ENS, RERIIBIZ/SF VT A
DOWEME, THCEETCEZIOLYETES,

KEKEIRATINY+—F— 2L T B, 3FD20RKHNS ng/mLERBDNF V7 2EER LA, ELIC
KEAIHEED/NF V7 L RERVTRES ng/mLRRTHo %o BEDOI DS, BHEEIRATN Y +—F— KA
LT wRY, HEAPSONRF VY LABRIZEDDOTHETHLEHWTE S,

BRMICS0 ng/mLECAIBNAFVVLABRELRLAIAIN I+ —F—RELLRB LT, kEOT Y 251Ul
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BTCHRMENbDThHote T/, ThHLHHI20 ng/mLABEORKBNE VST VY ABEL RO, KFR
HHES, BLULEBEERNTRNENAZIATVI+—F—Tdhole CROOENFT VI LAREDIRATN T +—
F— MRS N HIRIE, WTFROKEEIOLIBBEOHBRTH S, —F, TLALOREHS ng/mLKiKOE/ S
FIYLREERLIMEI RSNV +— 55—, BERERIRLTHED, TOREALHT VT RIURAOFKIC
RBEZHEOLDOTHoN. T, AKEDHAAFCH L EFRAEKFCTRMENLIAINY -5 -1, 2FATR
ED1 ng/mLERRDNF VI LBEEo72, ThEDTEHS, KIWBHFTRMENDIIATIV T+ —F—13, HR
HWEICHBLT, BT YYLABELXTRITEENELON, LaL, KUBFTERENALZDOTH-TH, 2N
FIYLABENFECRELEVI LIS, KRERETHAIELZYTENT VI LBEIIREERVVEARVER
bib,

a7 EOBEERICIE, ERERYAZDI000 ng/gElA5EASTY O LAREYBD, T, BYRROFT,
LY AR EDEFRIE, RECBYICHBELTrR ) BBRED /T IoLNRBEN, ThboDnZlh b, BKR
TERICEESNBE ST VY AR, BECBLEYICER RS h, BEAGCEIIERTILEDRS, LAL,
BE, v, BRONF I ABENBEVI LSS, Bl IThinF YUY AR, FhUL, MYENEBELE
w&%i%n%oit,Eﬁu{ﬁ%ﬁtﬁﬁﬁ@ﬁﬂiyﬁA&E%ﬁLtoEﬁ#ﬁﬂfyﬁA&KOQEQE%
757 P RERE, PBREEOBABECFIUTLAERLLTREREVEEDNS, 122 L, MUKEY
THARAARAHHCBINANF VI LADE/RIBDOON Lo b, BHIERELOTWRBTHLIHHND/F VT4
DBRITFEIDLTILELIONE, —F, FEPTIE, FRLENONF VT LABEMEL - 20ICH LT, 4LICEER
BEONRFISARFBOLN L, BEOZ b, HERLOBWHABICEENS/SF Vs a13, RN, OFEHLT
FHICIRBITT 52, HHZELHETIRMBICRERLEVEHETE S,

BNRVICOBRBEDSF I AMREB &N, FBODNSAERLRARD N T VI A REREDDOTRENZ DD,
AENVBETRIEBWT, NFUVTLDORAMELTVELHAKTE S, LELEABRKE TR, NFYYARBATTLA
DBV o Tuin,

AHERTVS RROBETHSER]Y LT 2L, SHONSHE, HBRE: AEORBICBVTIRA—¥
—HICBRELVWIDTH o7, LA L, EHE, AMNH, AV RE [SRK]) XBVTEYRHR (10 ng/gkiR)
DEFCHLTY, SHOABRE—ZORBEL 525 X TEl, [EBKR] oL, ICPMSOZTRERAIE
$oTHLNAIDTH A, BEBRIABC L I[UBEORERIXTDAT W 2D, BERBEOLOLE
BT RETHA,

SEORGDNF Iy AoHHEE ERFEAERAT 5 L1, BAALALSL ) OPHNEAF IS 2ABNELHE
ETHEL27 pg/ BV BENFB LN, KEKICS ng/mLBEONSFIIANERFENL L ERTHE, BE
ADRF T HAEMERIH0 pg/HERBL H20EY LA CTE 5, BTV A REORRBIIGRBEABTHS
A, ChORHENICENT2L0TRRNAD, NFITARRE LTRAEL v, ERIINAF VY AMKRIERLE
LCHEIKEVDIR, PEUS, FEBITANRKTHLLMERTEL, REALLAF VI 28NEOREIL, KB
THESRTVEHME 6~18 pg/H) ? 21 b R0@ e BAADNF VY AEBEAKEAICHELTHEVOR, B
FAOHEE, HE, BREZEORINKEALINLEVADEERI OGNS, NFYILRLEAIAIATIREVLED, b
PEOREEMERICIIMD EIFbhTukv, —F, REOAFRNER TR, RACHT ENEREDHAH1S
mg/HIEREShTV3Y, SEHELAZARAOBRRRCWEKBICTE->THY, BEVDHAADSF VY A5
RERHELEEICH LHEETED, 221, SEOEZR, AROGSHEILIL2VOT, HLETTHLFROLIO
LB ZLENDH D, 58, BRROSHALHLL, X)RER2BNROEEETI FETH S,

B, IRAFNVIF—F—PT, [EAHBOK] BT T ABEIRK (92 ng/mL) Tholze LHL, ZOIRXT
Wod—F—%1HIC2LEKALAL LTS, /S5 IVY ABIMEIZ200 pg/HTH Y, KEKIHANEEO EREL KE
CTFE %, LMoT, BAFIYILABEDIRATI VY +—F— % HENICKAL TS, BELHERA ULV LK
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T& %,

B&IC, SEOBRNREEY L LIS, BYERIBIE T VIARZRCOVTERY I IAAD, SEEELL
AEANDFHHL/SF V0 A BREIIH0 pg/HThH oo RAIAVERT2AERLERARICHEL TH500 g/
BEdhiuE, BRBERNF I ADOTFHBEIIHN006 ng/gb I Eilhd, LMoT, Iy b e toiF-mELH
VBRBEDNRFTITARZREE, ThE)HHBECNF VY ABBEICRET S LEND S,

Nielsen i3/ 3 V7 A EOBRBTEROBT 2 XRERET ) BECRHEELARBRHMILETH 2 LT3 Y,
Lo T, $FUIARZAOBRIIS 25T}, NF VI ARAOERIMECER L BIRLTRIEL OBV, &
Y413, BYERERIIBVTISEIABAShLZ Y2 BETHDA, FABOSF IV ARENERERH T
DTO2 pg/g 2 CRABB/BETHLIENS, NF VY ARZAEERT BB IRFEYTH 2 WREIBE . ShiC
HLT, BYRLEED STV A BERERER L) TH50 ng/gRROBHTH S, LAdoT, SEIL/NSFIY
LABMEZHEL TRV, KEGHESY VI BRNET VT VL, NFTVI2RIBEAYET VS VA2 BREL
T, NIV LRZEOBBFFATELLBbI S,

AW, PRIGFEEEAHFBHEMARBY S BERBKBSEETERS R ETREE - BAAOKBERNE
BEYETHLODOIET Y AOBECHT 5 (EEHRE £HED) 2ZITH-230TH 3,
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