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BTN TR AN (113~11851H) #BEA L. 2 OEHE IS U TI3HORE
IR L7, KRB ORER (REEBE. VVE VR, Tk FOREE) OREY
GHL. 201 HERE ROz, ZFLEWOSER (2006~20104E) O F3ME %
—HFAEIE (ADD) CREEL72ECAZDMEEBA o7z, Hib, 1 HIER
BIRLEERTFD ADI ®0.55%, VIVEVERTZFD ADIDL.08%TH Y. Tk
FOFeigide it s o7z,
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1 HERRGE, BRAFFE VIV E ViR REERR, T8 FaFEmg
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BN OFAEHZ, AW L2 EEAFIET 522128 ), BERORFEL M EEE,
B LCX ) BHMoOMEEEEE T2 -0 I N TWE, ZOFHICOVTIRZeEeH
SEEERELC. RERRPHEHEERENED SN TWDL Y, F2, HEAVPEEZ ML TS
NS OTMP % BILT 2 mO5H R, 1B ME#HMEZ 4L 3 2B & OFRMFAYFEI A HR; &
NTHEY ., AMIIEET a0 2 ER L Th & MIEEEREL £ U 2R o TRy
EEZLNTWDY, L L. BB oML e, B0 Z& IR 5 EEER
DB, REBBERO—2% LD L2 TV LHEEE XL Z N,

% L 72BN O B FA (SDIFA : Survey of Dietary Intake of Food Additives)
V. ISR SE S A AT A IR & O 19824F 2 B FEHE S AL, MU AR SR R~ T HR B o 1
JOB e, BEIZESTEBINTETNL Y, ZIUIE S L, RS oMA BRI &R
»—HENGE (DD 1E—HFFAEEIGE (ADD O3%L T TH2 LG SN T2, JUFTICE
WTH INHOMELRBKOMEEZRT S 0 L MHESIND A, FIFTHERO &SR OEBIE %
HEL, BeEMERFINCEMTLILEIEETHLEEZ DML,

FHRET, ARNTEEYE CH H PCB. 3, EE&REFOEINEMA (SDIFC : Survey of
Dietary Intake of Food Contaminants) #* A% L C&TE Y. HFEWE OB EOHERE =
AL TE&/2°Y, SDIFA & SDIFC W& L. ~—% v N2 v M FREY o e SN
FHEOVTWE, HiL, SURHRIT L, BT3RO R 7% 5 2 & R RIS 2 B 0@
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BHLHD, 55 L ERFERAEERLZZIC-HFOBZMHAROBNEZ ED, THICTHEAL
7o B A, BRI L. BLAEW RO A middbil L T, fEo T 2
® SDIFC IZHW 2B 2 L TEMBINIOBNEL /AL Z LW RETH 5, Lo T,
20064F- 72 5 20104F @ SDIFC \Zffi [ & L7238k Fl v, BRAFE O v v e v BE (SOA). % B R
(BA). 7k FufiEfk (DHA) O5Hi 217> T, £ DI 2K 720 Z OMITBINFTH s o (1 R
PEFEENLTERT28EE 20N, HTOMEAIEON O THET 5,

XK E

L. srhratet o

AELOFTTEI, 20064F 72 5 20104F DO EZEIEAE 1 1147 o 720 20064F D7 EHZ20014F 22 5 20034F
O HARNOE R - KT, 20074E 7> 5 20104E D FEHE 20024F 20 5 20044F O [E| RAZEE - 458
A IO B E R L7z, Hlh. HARANOERME - KR S5 5 N7 EREFEF AR
o Er i AR BB IE 2R (AU HbI) 123D & . 2 0FBHGE 26 U THRBIZHIIFTNDO A — /83—~ —
v NTHEA LM (113~1188h) 13 ICHEL. 20F F. L2 Id@EwEHHzITH &
IR A N T GBS, Hod, B ay) BEZREL. Tho2HmICREAL T
PRAERLD S ATREL & U720 14BEDHCEIKIZKE K % iV 72, Table 1 1220094F O & #EIX 575 & 2
O—HEREZ &R L7z 20064E 2 520084, 20104F O EHI20094F L ZIZFEHED b 0 % FH 3
L7z

2. BHER R OHELR L

VIVE U, ZEAEM. T FOFER—KHMY. L(+) —ilEamg, Eier by oAl sV
— KAWL, FDOGHISEAE B BASRE 2 HH L 72

Ay =, T b= bV, BRI, AOGMEMLRE, SRRk s o~ T T 7 4 —
(HPLC) Mz L7z ¥V P74 NF =13 b1 7 2%, Minisart RC15. pore size
0.45 um % Fva7z,

Table 1. List of classified foods of total diet sample in 2009

No. Group of foods ?:(;;j Representative foods Cooking method \(ZZE;I;
1 rice and rice processed foods 2 white rice, rice cake cooked, etc 357
2 cereals except rice 15  bread, wheat noodle, potato toasted, boiled, etc 163
3 sugar and bakery 6 sugar, biscuit, cream puff  raw 33
4 lipids 3 rapeseed oil, butter raw 10
5 pulse 6  bean curd, natto, soy milk  raw 60
6 fruits 10  citrus, apple, banana raw 106
7 green and yellow vegetables 10  carrot, tomato, squash boiled, etc 91
8 other vegetables and seaweed 13  radish, onion, cabbage boiled, etc 196
9 beverages 7  green tea, beer, coffee raw 582
10 fish and shellfish 21 mackerel, salmon, shrimp  grilled, raw, etc 82
11 meats and egg 7 beef, pork, chicken stir-fried, etc 115
12 milk and daily products 4 milk, yogurt, cheese raw 145
13 seasonings 10 soy sauce, vinegar, miso raw 86
14 tap water 1 tap water raw 250

One hundred and fifteen foods were used for total diet study.
Total weight of daily intake was 2,276 g/day.
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3. OHThE:

FARAERL O HT IR, B RER: - JER2005 (2 U (R X I5%) . SR K AR AR LT
. HPLC 2 X W 3#7 L7z (Scheme 1)o F72. HPLC O A7 4 &SI LT 0l b
/CZE)O f:o

Sample 25 g
cut finely and collected in 1 L of flask
15% tartaric acid (15 mL) added
sodium chloride (60 g) added
distilled water (150 mL) added
distilled with steam

Distillate : 245 mL
filled up to 250 mL with distilled water
filtered with a syringe filter

Filtrate

v injected to a column inlet
Analyzed by HPLC

Scheme 1. Sample preparation

Ty = EEAE, DGU - 12A,

EEE A7 a~ b7 7 HE =y b BERE, LC-10AT,

HTGh F—T > BEEE, CTO-10AS. # J AiEE 40 To

Mg © B8, SPD-10A. UV #iHig: (230 nm).

715 2 0ODS (Inertsil ODS—3, ¥ —T )V A > A%1# ; £X250 mm, W46 mm)o
BB A%/ —): 7= MYV 5 mmol/L 7 T 2% (pH 4.0) =1:2:4.5,

i - 1.0 mL/mino

R & EE

1) #HEOMET & MEROER

F X150 mm O3 EEN 5 4 FH W EELREDO 7 a< b 75 ATIE, RERMLEWO Y — 271k
FaHEL TV DS, ZN5 ORIRIZILENHA TH DY, BE250 mm DA T AICEET S &
MLEMOFEEDS L ) BIFIC R ), ZNERSALTROE -7 5Nz, B, Eikg L[
FEICWEEL O mL/minl2 L, BEMHO A ¥ / — )L/ 7+ F= MY IL/5 mmol/L 7 T > % ik
(pH 4.0) OFEE%1:2:7 2251 :2:4.58% 27225, ALBEWORFEERIZ, 125 DA &
0, BRI HRTIFE A LEDENER T TEX 5 2 LA h o 72 (Figure 1 A) o

Figure 1 B (230} (20084ED8H) D7t~ b 75 Ak R L7z, ZORETIL SOA & 4&ED BA
PR ENTze 2D SOA OREE, ERFERPLRTOF LWLz, /20 2u~ b7
T LI EY ORI LM BN € — 2 BB SN TRHEDE—2 % ) 4 LN
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BA
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Retention time (min)
Figure 1 . HPLC chromatograms of 3 preservatives (A) and sample of group 8 in 2008 (B)
BA : benzoic acid, SOA: sorbic acid, DHA: dehydroacetic acid.

PHETLE, ZoOMEOREBETIZ. BA T0.2 ppm. SOA T0.3 ppm. DHA T0.4 ppm
EEZ NIz

i & HOD AT 71 T 4 Inertsil ODS—3Tld, HE# 5 BA, SOA. DHA DJEIZ LAY ¥ —
7 RERR S NTze F72, HPLC I X A KRR OMERIE. T2, 0.5 ppm %> 52.0 ppm
FCHEMA ML EME % o720 54 DEMMOPRERMRZI0. 9 EERY (F—=FIIRET),
B 7 B iR AY S & 7z,

2) IKFEF R LR L O & EEHER

e (X, SOA. BA. DHA & & bSO REF/REHRL AT VEY ARSI T2 HiETH
o BHEOKE #17T-72£ 25, SOA. BA. DHA O3 LA W12125 mL T60% % # 2 5 [HIY
BNHY, 250 mL TTICIEEAEENE NS Z E25ho 7z (Figure 2) DT, & %250 ml
[ZRE L 720

20084 D2HEAEL25 g2, K4 DALEWE250 pg iR L T, BIERRBREfTo72E 2 A, %
BEHEWTIT%, VIVEYEETI8%, Tt FUBEEETIO3% & %) . EifZ BEED S 617z (Ta-
ble 2).
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Figure 2. Rate of each distillate by steam distillation
Each preservatives (250 ug) was added to 25 g of sample (group 2 in 2008).
White rectangle: bezoic acid, rectangle with diagonal lines: sorbic acid, rectangle with dotted line : dehy-

droacetic acid.

Table 2. Recovery rate of preservatives from sample

Preservatives Recovery (%) £S.D. *
Benzoic acid 973+1.1
Sorbic acid 982+1.4
Dehydroacetic acid 103+2.5

Each preservative (250 pug) was added to 25 g of sample of group 2 in 2008.
*n=3.

3) RO GHTE

REBRTIE, AEOKRELAEAME 250 mL BRI 5 2 L1280, 20064F 4 52010412 B 1) %
FHPOIMEM DG E B R o7 (Table 3)o Z DKELRIBEEOEHZ500 mL F TI7) &
ECRRBBFHRIA T VEORBINDSTETH LY, L L, BEEMI A T VEOMHE PR S
B A Tp a6 880 = Lo IFVBILOITFVEDOT AT VEIZO A, 7V — 7 ADI
(10 mg/kg RE) FHESNTBNT, KA OL KT AT VEIBRB SN2 L LT ADL &
DODHBHARETH L Z Lrb, KREFRTIIZERFMIAT VEO DI OFEZ TR o72,
BA (X, 48 GHIRE) 148 (BOEK) 2B T RTOBETHILFES Sz (Table 3),
ZOHEMEO—>2L LT, BA L. Y. BWorBAHEDTHY . L oBrORHB I L
Zz oMb, T2, 2007, 2009, 20104E DOFETIZ ML= (0.43~0.48 mg) @ BA 25# i
A, HEHGEETH 2 FEERIKISRINE N2 D TH o720 AR, 2006, 20074E D128 (5L
B 12 FNENL 190 0.58 mg @ BA BIHAFED SN2 HY, IINERIEEERD SN b 72,
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Table 3. Daily intakes of preservatives from 2006 to 2010

Daily intake (mg) Total
group intake  Average
1 2 3 4 5 6 7 8 9 10 11 12 13 14 (mg) +S.D.

Preservatives  Year

2006 0.18 0.09 0.01 nd 004 003 003 0.05 0.12 005 005 1.19 0.08 nd 192

2007 024 0.14 004 nd 0.13 0.02 0.03 006 044 006 0.03 058 0.10 nd 187
Benzoicacid 2008 0.09 0.08 0.03 nd 0.05 0.02 0.02 0.06 0.03 0.04 0.04 006 009 nd 0.61 138%0.55

2009 0.17 0.12 0.03 nd 0.07 0.04 0.05 0.07 043 003 0.05 024 006 nd 136

2010 0.12 0.06 0.03 nd 005 0.05 005 0.05 048 004 005 009 0.05 nd 112

2006 nd nd nd nd nd nd nd nd 021 834 nd 004 nd nd 86
2007 nd nd nd nd nd nd nd 181 nd 753 421 nd nd nd 136
Sorbic acid 2008 nd nd nd nd nd nd nd 146 nd 688 723 nd nd nd 156 135%28
2000 nd nd nd nd nd nd nd 153 nd 737 578 nd nd nd 147
2000 nd nd nd nd nd nd nd 132 nd 705 639 nd nd nd 148

20060 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
Dehydroacetic 2007 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
acid 2008 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
2000 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
2000 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

nd: not detected.

L2BEOB AR TH B F — AP Tld, Bt ppm BED BA &7 HE SN TE Y'Y, BA 23 FE
FLP OB IRMED S FUERE IZ X D KR S CTHERT 2 2 L ICHkRT 5. FRAT128FH BA #
WOMBEO—2EE 2z bz, HIFICBITA5ERM (20064E 72> 520104E) @ BA O FIGERLE
131.38 mg TH H . BAD ADI” 00.55% 124725 (Table 3). S OEEW A TIX
BA @ DI 1Z19964F 122. 67 mg. 1998~19994E TiZ1.61 mg & &> TH Y. JIIS (2006~2008
)Y RHIARS (20104F)2 ol TlaFnENn1.45 mg/H, 1.06 mg/HE o> T\wb, 72,
BLTHS (20064F) @A (20074E) @ DI, #12N2.2 mg/H. 1.25 mg/H L 5D H
%o P T, HAREND BA © DI, FEOMEL GO THIFZEDNH HIC L TH. Bl ok
BNV EREH SN, ZOHBEE LT, BAZBED g/kg BALOBMATEN S h/zba
WTHHHE, BUTOEHBIIP RV 22 REBEHRIZEI VL OEMIIHEBTROLNS
LB EERHITEND,

SOA \I8#F (B3 - &), 108 (f/rd) . 118 (A - I3 I &b 2 &A% (Table
3. FOWMENTZEWIE. 72 HA. BLb, T4 F—V—t—=2IZLDDTHY, §XC
ICEMBRDPRO LNz 72720 20064098 (AR . 128 (FLEH) T SOA »4 =
BB SN ERIE, ERAOBEERNRLF ¥ ) —F —N—%R EOWREELNEZ 2 5N 5H, ZOJH
R S N7 dp o 720 RIREETIX. SOA @ DIIZSER D F35T13.5 mg (8.6~15.6 mg) T
HY. ADI® D1.08%2d 725 Z LD 7z (Table 3)

JE A 55 BB TR F BE D 5 DR Tld. SOA @ DI 36.4 mg/H® %°6.8 mg/H* Ofis 72 1,
F 720 HEHR (20064F)" & /@R (20074E) OFATIL SOA ® DIZZ N ZN7.0 mg/H.
12.1 mg/H &R o720 HEHEOSHEIZ, SNSDEICHENRLREWMEEZ R LTz, ZOBMEE L
T, MUl R AR OHGED H 1T S5 5, SDIFA FAETIE, —HOEBIRENS . AR
I OBV ERIE—2 ORI LR 5 ¥ 02~38 2 BAT 5 2 &1 X D 300Fi 0
i R L7725, TR 2 L7z. —75. SDIFC #RA TG4 o B i3 5 ik iy
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FWEMASHEBEAT S LT, 10048 0RMEBAR, AR5 fE- T, Bk
O DIfEDOHLEDE U2 D EEZ b,

JE A B AR HEIC & 5 & SOA @ DI %, 1983~ 19844F Tld H A EI P O iff 78 % B 0 S35 ©
36 mg/H (20.3~48.8 mg/H)® TdH - 72745, 19944E, 19974 T3 Z 227, 20 mg/H DF
WL 7% o720 20034EDFAAT Tlid, DIIX13.6 mg/HEAR>TH D, DIOBRENFHEINT
&7 BERXEOLREORAES P L ZNEEMITMEL > T b SOA XL TEE O B i
(28T ~ T ppm HALTHRMAFET N TV B HMARBORGEE? TH Y EEOEBEEM O
FOEZFCEBCHEMENLZEEWRP L TETWL I ENFOHBO—D LI SN 5,

DHA &, TXTORETHRIEAED 5T, DIIZEE SN LA -7z (Table 3) HESS
HwETH. DHA I S5 Z LDl (19914F & 19944E 034 T0. 11 mg/H) Th -
726

DLEofEREr o, BE S oBEEERBR T Th L 3 2B M2 515 507 ADI*® 5% 2
5l BT OERAEA L TW b Rt ERHC O W TR LT & A CRIEO MW ERE L S
25bs

Craaly wtake of sorbic acid {mg b

ll

Ciroup B Ciroup 10 Ciroup 1]

Figure 3. A comparison of values between daily intakes of sorbic acid by group 8, 10 and 11
in 2008 and those measured by the corresponding food in each group
White square shows the daily intakes in 2008 and dark one shows those based on the foods containing of

sorbic acid.

4) FERIFEIGE & E B & dh 2 5 OFEIE O g

20084E DK 2 FIv . BERIECEL & BB O SOA DT % 47> T £ 2o DI O LK
#17o 72 (Figure 3)o FIRDFRBD LN HA. 10EEL D, LIV F—V—t—=TD
TR RE O SHHED K L7 DIMEZ TN ORI O DI LIl L2 & 2 A, &
TIEIZRBEDOME & % o 720 20104EDREHC DT D, HBIA N & BRI 2 5 0 DI o i %
1o 725 SOA DIEIZZENZENFEBEDMEE R L (F—F 3R EF), - T, 20084E. 20104
2iE. EREDIAA O EEZ SOA 2SI S 7z & ol L HfEE L 72,

BA ZE AN & KIRHSEOH BIDSHEETH 5 DT, ZORRIVEFHANDREIMO A DWW T
Bt T b o 72,
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iERE
KATEBIRFT O N % %5312, SEM OB BN EREOFE (FEbKE & 148) 2GH
L CHRARt o — HERE % 04T L7,

(1) ZEEWIZARE QIEE) L1488 (BCEK) ZER< SHETOROBMARD S, 205 <
BRIHRICE 2 DEEZ 5N, VIIVE VERIISE (BF3E - i), 108 (A%, 11
(R I0E) ORI ENLZENE L, MR E s EE 26N, T FURBEiR
LR ORI SN Do 72,

(2) REEW., VIVE VEEOBEBIEIZZNZN]. 38 mg, 13.5 mg L HB S, Tho0fl
. FhEh, e b —HHAEERED0.55%. 1.08% 1275,

(3) HHFHE2 SO N-—HHFAEREL ST 2 &, JIFToERIC L 2 LRl ER o
BAfr L, R RIZE A CTHEOMNERGE SHE SN S,

HB. ZOmEO—HIL, 20104, HAIEZSIUN T RS E2BMNZEE TSI THIEEEE L
726

HE

AWTEIE EAETFERE BRSO ) b, DL - REMBIEESSE - AihofAE
WS OBIUE O P4 S ORI B 2 W80 704815 0 2 47 - 2B, B 23 2 LT
FERL72b DTH Do WFEMFEE OEEHE M B AN IR ) 2 il ERak
HmERZO IR Y v ZIZRHBE L 9. T2 ABOMREIC ZTHITEC 2 BIRFRSF 05
AEIEHOEEERLE T,
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An estimate on daily dietary intakes of preservatives by the residents in Beppu city, Japan

Hisashi Matsumoto

Summary : A total diet study using market basket method was performed for surveying of
food contaminants in Beppu city, Japan from 2006 to 2010. Hence an estimate of daily dietary
intakes of preservatives, benzoic acid (BA), sorbic acid (SOA) and dehydroacetic acid
(DHA), was designed by analyzing of the total diet sample (13 groups and tap water). BA
was detected in almost of the group samples except for 4th fatty group and tap water. But
each amount was small and the average daily intake (DI ; 1.38 mg/day) was 0.55% of its ac-
ceptable daily intake (ADI). SOA was detected mainly in 8, 10 and 11th groups due to its addi-
tion to the corresponding foods. The DI was 13.5 mg/day and 1. 08% of its ADI. Dehydroace-
tic acid wasn't detected in any samples.
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