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Safety Assessment of Estimated Daily Intakes of Antioxidants in Korean
Using Dietary Survey Approach and Food Supply Survey Approach

Hee-Jae Suh and Sunghee Choi'*

Department of Food Science, Sun Moon University
'Korea Health Industry Development Institute

Abstract This study evaluated daily intakes of BHT, BHA, and TBHQ in Korean. The daily intakes were estimated
using both a dietary survey approach and food supply survey approach. In the dietary survey approach, individual dietary
intake data from the Korea National Health and Nutrition Survey in 2005, as well as analytical results of BHT in 131
samples, BHA in 134 samples, and TBHQ in 104 samples, were used to assess daily intakes of the antioxidants. In the
food supply survey approach, both total production amounts of BHT, BHA and TBHQ and maximum permitted levels of
the antioxidants were used to calculate daily intakes. In the dietary survey results, the average daily intakes of BHT, BHA
and TBHQ were 0.8, 0.5, and 0.3 ng/kg body weight/day, respectively, and below 0.2% of the ADI (acceptable daily
intake) set by JECFA (Joint FAO/WHO Expert committee on Food Additives). In the food supply survey approach, the
average daily intakes of BHT, BHA,and TBHQ were all 0.3 mg/kg body weight/day. The ratios of ADI were 97, 60, and
40%, respectively. According to these results, daily intakes of BHT, BHA, and TBHQ in Korean are lower than the ADI.

Key words: butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), tert-butyl hydroquinone (TBHQ), daily intake, food

supply survey

NoB

e o et A

AFA7HY AFHFS B
el wel xfeo|7t syl wiizel(l) AFAES EAIVE e
AFH7RES FF, 28417, A, WrF 54 52 ek
Ayl ”3747@-4 AHF F7pPHE HEs)oF gt} ¢
A, AFHNE AHAF B A DAZRE Codex A4 E1+4

]?lﬁl(COdex Alimentarius Commission)l|4] #3233 20+= Bud-
get method7} ©] &€t} o] WY AEFH7HE Hﬂ%ﬁ%%’ﬁ(maxi-

H T
mum permitted level)ol] A5

FE

Hn

-
o]

k<l
[e]

5 A&ste] AFol EAsk= AF
Wk SEE AelE WO wlg MR AFANE
Mz e Zx-ltﬂ— 2= 9\)1\_9_1,],’ A7 o vz sl Hrt

I
AEzE 8L R ol g3 AlTh).

AE7= ’S-r]%k e ]"3”“ oRE FEEol o Wk %
H(food supply survey approach)®] < o] Hholl A -4, lbﬂ
B EAE A, FEE —’F?J%k ol &g B X}

*Corresponding author: Sunghee Choi, Department of Food Safety
Industry, Korea Health Industry Development Institute, Seoul 156-
050, Korea

Tel: 82-2-2194-7339

Fax: 82-2-824-1766

E-mail: choish@khidi.or.kr

Received August 23, 2010; revised September 28, 2010;

accepted September 29, 2010

762

_oﬁ
Iy
N
E
n{ﬁ
L

ﬂ
(
-

=)

]I

t °1%5J‘:]'. é}%ﬁ

U(market basket approach), §]/}J"?§, 7]3%q o o3l 2o]AH g
olEi7} FE ©|&HI®@), AF T H/HE F=o W vlolH
2= AFHE HUSEEFE ol&sAM, AR RS T+
Yot H/HE FEE BN APAAE ot Hd 8%

& olg3ks AE A7 B Mg AR olfz B vl
ol4H 3 om(5), SEUTNE F2 AEH/IE B4

E olgshs A77h Baktke-11). A7 selueteld HHAF
o] HrlEl WFEZQl AEZAHINERE HETFH(6-3), I ER
(10), #=A F2kshA|(9), olxkskk(11) SOl Stk

AP A0 Abske Alsk] flel AE7s Al
7HEE AEHVEEA Byl A= BHT(butylated hydroxy-
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toluene), BHA(butylated hydroxyanisole), TBHQ(tert-butyl hydro-
quinone) 5] H=A 4FsPR|A| 9} EDTA(ethylenediamine tetra
acetate), Erythorbic acid(el2]A2HIAH Fo] F2 o]&HTK12).
BHT, BHA, TBHQ= 1940dt] 39HEE ALE%7] AlZbek 4ks)
WA R Bl Zdo] efstal HrhE Al ”“H‘% %E T

Zl gorg1y), suldNe ¥ 9 9F, A5, A7 5 ¥

ol ol &=o] Sith(14). ze FEREES BHA—‘:— #
°ﬂ7ﬂ A 4 B A Ases dod o 91y, BHTE 29
S RS FRATIRE IR FEOAM AE 2T 9
= W - EEE LAY, Foh e AN =l s &
T g olom, TBHQE I+ s=ddolA Agda 3 fxd
A 548 Btk Havt le(13).

A 2 AT E AF S5 AMSRIEYE =2 BHT, BHA,

S5 o]4-3t BHT, BHA,
TBHQ®] ¥4 4 AHAZFS ottt 2els 53 A%
7V32E| dh-Eo] & BHT, BHA, TBHQY E%3 48}
al, S07A7 - GdEAre] Aol dFF Ak (dietary survey approach)
£ A5t FHAAL, FHF ARE ol AFFE T
e o

NE F 3% (food supply survey approach)Z} 21&H7HE FHU
&3-S o]g3te] 4319tk =3 BHT, BHA, TBHQY <o)
oPAAS B8] Y8l JECFA(Joint FAO/WHO Expert Commit-

tee on Food Additives)ol|A] A3t A d35]-84d 3 H(acceptable
daily intake, ADDZ} B - AESIY] 2 A3 kA4S Hrksiih.

T AR B AEYHS AR R o3 AAI” fa
= b ARA R (15 wet A
Aletanh. AEA7HE 3] AsPAA ARSI wet EH*‘
2125 AASAI(14), 20073 3¥ F D7 AE, A7) X9
N} QP utENA AR AIZRAE SIS olE EUE &
slgo] B AFo 7FEAE AEdte AEFE AR Al
Ev dA=e] Way, ddvtEdA TP e, FPXEFS P
g2 5947 FAF $UAE AR S doa] 7Ytk &
Al ARE AlZE AFSPUAA ¥R BHT 1315508 3 4
F, I3, 794, 2AE88A, S ﬁE7FLw, A7

%), BHA 134Z504 2 95, 257, F

Vﬁ ARF7E, v}
7F), TBHQ 104 F5(% 2 97, d257, 794, AJAF7F7H
E‘)OIME}-

5

Table 2. Concentration of BHT in foods and estimated daily intake

TP FEF HPEUE o] 8- APAA 4 5

FA Mz obdAd ot 763

Aok

BHA, BHT, TBHQ RFEZL Sigma Aldrich Co.(St. Louis.
Mo, USA) AlFS AHEsIRTE AR AT ARS-&F 24k} 7
& JEFS Junsei Chemicals(Tokyo, Japan) A& ARE-313
3, oHMEYEY, 2- 2238 2k J&T Baker(Phillipsburg, NJ,
USA) A& /\FQO}M_U:] THFTe oler&2 SK Chemi-
cals(Ulsan. Korea) AFS ARSI E HPLC #2498 918k o5
o= HPLCE %Ak} O}Kiliblé"" AEFS 22 Junsei Chemi-
cals(Tokyo, Japan)e} J&T Baker(Phillipsburg, NJ, USA)lA ¢
skl ARE-3FAATE

AMSHHEX| N &2F 2
AF F ASPEAA Y TS AEFFA16) WY w24
stk W, mH, 794, OPH% &, A SRV
9 A5 2 *ﬂ@ﬁ& AA 5= HﬁH T%—% A ABLAL oFAl
EYEH2 Z2 R e-&2:1:1) £ 5 < 7hste] #43t
ST ©]& —20--5°CellA 1A17F %MVL S T = e
B2 OMEHEL 222G o ehE(2:1:1) & S5m0 F 35
Aol A& BF e F FF33h 542 045 pm mem-
brane FEIE |83t AFAA A|PEHOZ 35}, Table 19]
X710 2 HPLCE ol&3te] &Astset. A3 749 ZHA 5
gs B3] Hste] 15mL ditol] &A1 T ALt stotEY
Ed 50mA R 33 FE3L 55T S 5
T}, HPLC E4Z7L& Table 13 7o) ojul A&
BHA, TBHQ 77} 0.59, 0.60, 064ppm°1

\

A %‘oe 0= 7J-ro}°4 ﬂ]’&oh&k
Ao|E S MEURN 2 H
*‘Ole T A ﬁPﬂWﬂH e%‘ —irxé HHF

*1 (Ci9) (15)°ﬂ uhzh "}ﬁg} E1r "}ﬁ}tﬂﬂxﬂ o o
A # % (estimated daily intake, EDI)}S 2% F 2tspiA|A| ¥
FHHC,Oll 2005 WA - FIRAP(17)9] AeldFF 4
(F, )5 &3t AH=3lth. B3t FASEB(federation societies for
experimental biology)°llX] Z&H|2ke] 9] 90%el sllEsh= 21EA4
HEFS 7 AFAY AEF7RE HATE 7P 9 e
A& WAL 97] mEel(18), & ArolM = 39l AHAH90"
percentile)= ZARRF A ] A9 90" percentile ol 3Edte A
FAARe] 2bSPAA HAFLE AESIAT ARsPERIAl AT
kA 7ke JECFACIA ek ADI9} Hlwsle] W71siith. ADI

No. of detected Mean Food intake Estimated daily intake of BHT
Food category ;:;I;)lg sample conc (g/day) (ug/kg bw/day)

(o) (mg/kg) Average intake 90" percentile Average intake 90" percentile
Breads or rice cakes 11 18.2 1.6 14.37 47.02 0.46 1.55
Dried confectioneries 31 9.7 14 7.44 21.00 0.26 0.69
Chewing gums 60 93.3 455 0.02 0.00 0.03 0.00
Oils 11 0.0 0.0 7.82 18.37 0.00 0.00
Breakfast cereals 7 143 0.4 0.46 0.00 0.00 0.00
Processed nut products 11 9.1 0.2 0.25 0.00 0.00 0.00
Total 131 46.6 0.75 2.24
% ADI 0.20 0.70

YMean calculated from all sample values. n.d. was considered as ‘0
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o wasty] $ls) ASPARS] HAFE BRAZOL Lol

AE kg@ ASPEAA dd 4 HFHZFS ASsien, o
AT 2005 UG FERAP HREAPES] SR

e, AR BAAFTS ©ol-83H0TH(19). JECFAIX A783H ADI
T BHT 300pugkg body weight/day, BHA 500 ug/kg body
weight/day, TBHQ 700 ug/kg body weight/day©]t}.

EDIave_(Cave ave)_bOdy Welght
90[h‘(CaVeXF9()[]1) - bOdy Welght

ZEY NS 0I8E NERUKN MY FY U oy
ASHURIH AFZ Cht Aol Ao| M ME
A% % AP A0, $UAE 5 BARIBED

A%
ARE ol &3t g AF F
SPIAA AAFE F9S 9% AEHFAYE AEE
SR A 2] AF&C’] 189 Al Aoy 4 ﬁéw& A3
*‘I°l 20059 E3FP) FUFHDS F3te AEHE
s H7 & “Zl%lﬁﬁi 7Hslal, = F A g B Ak
T(365%_‘)i o] Zh i AlEe] Aol I Ha HdFES A
E3ITh I F QFFE 4598342198 o] &3 THR2).

A *&%‘5}%’1, olE At

LSRN MEE FY

AbspA|A o] AH S ASPEAA ARt 21Ee] dRlE
U Ha A AsPURAL] F oS8 (maximum permitted

level, MPL)S 73te] AFE3IQIT) o] & el o AF<l 55

kgl 2 ol AT kgd ASPIRIAl HF o r 343 & JECFA
9] ADIE]’ H]J_J’— ° %‘EO]’)\)\

EDI=[MPLx{(P+I)/total population}+365]+body weight

Za g 3

AlEH & EF”IIHI g 2

Wogl HE 5 6 F59 AFE l*ﬂBH%‘ﬁ'A@ A= Table
29} 7t} A %Xle A< st ojF- )/t 2FolA BHT/}
AEEHIoH, F 13U AR T 627H 1»01]*1 BHT7} HEE

o] 46.6%2 HAEES YERNAL, A7 AEE°] 933%= 7t
T =4ttt Ha AEHT BRI 455 ppme 2 7Y =0T
Y 5

wogl BE 5 5 550 4FelA BHAS #4131 Table 33
e Ads Atk T B B4 AR F 3 AlECA
BHA7} HEEo] 254%2] AEE&S YepIden, AF7t 78
X0 AXx=9O

ol 40.0%% BTk FHa FFS AF 1.7ppm, W
S EF L1ppm, HAHF 0.9 ppm &2 LERLTH

Table 3. Concentration of BHA in foods and estimated daily intake

wogl Wi 5 4 F5 AFA TBHQE EA3 Ai+=
Table 49 ﬂr:} 47H o B4t F5 EFolA TBHQL HE
HAoeH, F 1071 B4 AE F 320 A4 TBHQF A&
o] 314%91 HAEES BT FEEEs FAETREAA 7T
F =2 AEE100%)y2 HERLH, o]ojx AR 33.3%, A+
F29.0%9 o]tk TBHQ o T2 F4tE 7HaF
1.8 ppm, AT 1.2 ppm o Z A YERST

40| Sst MM A MFE FH U otmy It

BHTS| H+ AR, A4 FA ] dig 99 34 dHHS
Table 29} 2t} &=<19] s+ BHT A3 52 W 3 ¢
o7l E=2] 2EFLS T3l 0.75 ugkg body weight/day H33H=
o7 Yepsten, o]= ADI tH] 02%=A w-¢- kg Faql
RS ¢ 4 U8 BHT A3l 7dsle &2 W 9 95
0.46 pg/kg body weight/daye} ZHA-F 0.26 pug/kg body weight/day
Z Uepdth A3 AH00M percentile A3 AHe] BHT AFH3FS
224 pg/kg body weight/day, ADI THH] 0.7%E \%E}Ur, gh219]
BHT ”Z]—r—ro "ﬂ? *13%]2}9} FAAFAE 2ol A - ok
)10}1:} ?&-ﬂ, KiE "]‘ﬂ A, AF4F7t
u-r]ZPP 7] w ol 2
ug/kg body Welght/dayi A=A
*]Olﬁ-%]%kﬁr AEH7RE 24 dolHE HEste] 4%
AFF Hrks 7P A Y 59 shvelr] o
of, L Aol BAAT mEbA d=<le] BHT HH FF2
- PEitt AEXS ¢ Utk €9, dEE E oE Zé‘?:_‘
H7hdE o] 3l market basket study®-S ©|-8-3led BHT A3
F H7relNE, #4989 HHFE 085 ugkg body weight/day

o]21aL, o] ADI thH] 0.03%0l sidahs oz, Seuete} 1)
A P FE oIATH?23).

BHAS| H+ AFHA, AR digk 94 4 gHT2
Table 33 2t} g=2l9] ¢ BHA 43 72 W 2 7 5
Sl EEL] AEFS B3 0.51 pugkg body welght/day A3 A
o2 Jeh} BHT Bt} 2 Fo|3lth. BHA AF ol 71ojek=
2]Eo w2 WR7(0.34 ughkg body weight/day), J}XHT(O 17 ug/kg
body weight/day)® BHTS} st Uebsith AR, A3F71
&, WIS 49 90% AFFS 7 AHATE 3171 ol &
143 30] 0.00 pg/kg body weight/day= AH=ESIth. BHAS] A
H S HUsh] 918 ADISF Hlwa| 2 A, ADI thH|
0.1%= ey, =219 BHA A3 FF0] vi%- Hdstrk= A
< & F AT FAHHAHO0" percentile A3 <He] BHA 433
S 1.59 ug/kg body weight/day, ADI ThH] 0°%§ ER, et

HAAS PRV TS ARlE £SO 4 sl

=

r
Yo

=

o Mo 1>

No. of detected Mean Food intake Estimated daily intake of BHA
Food No. of sample conc. (¢/day) (ng/kg bw/day)
category sample %) (mgke) A - m - - — -

verage intake 90" percentile Average intake 90" percentile
Breads or rice cakes 11 9.1 1.1 14.37 47.02 0.34 1.13
Dried confectioneries 31 19.4 0.9 7.44 21.00 0.17 0.46
Chewing gums 60 40.0 1.7 0.02 0.00 0.00 0.00
Processed nuts product 11 18.2 0.4 0.46 0.00 0.00 0.00
Margarine 21 4.8 0.0 0.02 0.00 0.00 0.00
Total 134 254 0.51 1.59
% ADI 0.10 0.30

YMean calculated from all sample values. n.d. was considered as ‘0’.
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Table 4. Concentration of TBHQ in foods and estimated daily intake

FA Mz obdAd ot 765

No. of detected Mean Food intake Estimated daily intake of TBHQ
Food No. of sample conch. (g/day) (ng/kg bw/day)
category sample (%) (mg/ke) A - m - - m -
verage intake 90" percentile Average intake 90" percentile

Breads or rice cakes 11 9.1 0.0 14.37 47.02 0.00 0.02
Dried confectioneries 31 29.0 1.2 7.44 21.00 0.22 0.60
Chewing gums 60 333 0.4 0.02 0.00 0.03 0.00
Processed fishery products 2 100.0 1.8 0.13 0.00 0.00 0.00
Total 101 314 0.25 0.62
% ADI 0.04 0.1

YMean calculated from all sample values. n.d. was considered as ‘0’.

Table 5. Estimated daily intake of BHT by national food supply data and maximum permitted level

Applicable Production amount  Import amount Intake amount Ma?<1mum Estimated daily intake of

food (ke) (ke) (e/person/day) permitted level BHT
(gkg) (mg/kg bw/day)

Oils 751,995,000 454,239,199 71.71 0.2 0.26
Butters 3,891,000 17,998,440 1.30 0.2 0.00
Salted fishery product 430,000 21,501 0.03 0.2 0.00
Chewing gums 11,936,000 1,558,330 0.47 0.75 0.01
Ginseng gum 2,394,000 22,798 0.12 0.75 0.00
Weight control dietary product 9,674,000 439,892 0.56 0.05 0.00
Breakfast cereals 9,368,000 300 0.56 0.05 0.00
Mayonnaise 65,211,000 12,683 2.64 0.06 0.00
Poultry 38,860,000 60,384 2.32 0.1 0.00
Dried fishery product 26,036,000 21,129,194 2.78 0.2 0.01
Total 82.49 0.29
% ADI 96.70

RS market basket WHOE BHA HAFL Hristel 0 ZIY MBS /S MSURN MHT £ L oFN T}

Wit AFF] 3 ugkg body weight/day, ADI THH] 0.6%= B3l *4% FANFS 2R 229 AF TEY 2 AF0 8%

3ATH?23). Y9 BHA A7 5% elvEtel iR =2 uf €l BHT o ]85S #8-3te] 41&3% BHT ”Hﬁ~ Table 5

T g FEoIUT 9Jr 7ol vElsth. 353l ¢k BHT B+ A3 %32 029 mgkg

=

_,.x V3| _I,]E]:O

ZO =
wod W

5 3l 0.25 ug/kg body weight/day A% sh=
ZoZ UERtom, ADI tH] 0.04%2A] ]9 F Akspiz]
Al Bk o QRg 72 S & 4 AUk TBHQ A el 7]
she AEe FAFEA 022 pgkg body weight/day® LFERSE

ZFZH90™ percentile 433 ZH2] TBHQ HF =S 0.62 pg/
weight/day$13Z, ©]= ADI thY] 0.1%2A] SA] wf$- <t
oAtk AR} e THEEY S A9 90% A
FS 7 AFHAATE g1 wiiell 1A FH el 0.00 pgkg body
weight/dayZ. 2F&5 i’i‘:}‘

[e))]
=

T BHQS] Wit A, AHAAS Hah o
Table 49’]' 71’11]‘ ?ﬂ—:_r.ll-o ] Jﬂﬂ- TBHQ /n-]_r]

7H%L‘ o]l AL O

| =

ol

o
=
kg body
Ak 2=

T Hol7IEHe] o ® TBHQ M3 %2 H7ste] 0.69
mg/kg body weight/day(ADI 100%)E H.313}913(23), W]+ &

d2o] H/MPROZ 037 mgkg body weight/day(ADI 50%)2 X
ﬁﬂ_&m) TBHQ H# F<°l vt By dAs] &2 A
S & F AR T vEE AL 2 AAHR] Olwi 213)
*‘OMQHH lolE1e} ZUs 43S 2AE TBHQ HFAHS F43)
RAL23) & AFolre Hrh FEgk Bl 2o

ml

EEEREE]

71 B4 HolEE ol8ai9lr] Wi & A7 Az

Sete] TBHQ 47 %ol 37} w7 ur} o o
Aoz melt.

N—

AE F

=

#
A e

body weight/day®= LFEIL}, ADI thH] 96.7%= UrE}kM. ol ¢
o Medk vpe} o] AoldHH Aot AFE e B4
olE1E o]ggt HUH} Al uls) oF 480wl Yol o=,
};]o]é E_—sl— /di]al: = 4 7ﬂ;4_g]. _C-)lgal: ;(} = o]_Q.—a], /di]ao]:
A Az = e A Zfolvt AR

=

=+

Al T Aol

UE

E‘r~ ehe] A= HE SrbelM gefet e ® BHT A
HFE W7rs Pi dl, wl=re] A mdao] [H I HSE

=5 ?ﬁ%okﬂ 0.39 mg/kg body weight/day(ADI thH] 130%) 4
H3tty B3, BebES market basketol]l 13 AFH T 2
o} g2 H835k 0.1 mgkg body weight/day(ADI T

o= T10

] 333%) AF Tl BAskIh23). ol# 3 BHT A3 % W7t

AES 2 W), vFe BHT 44 45 A¥sita & 5 9
on, geluehe Y 5 gl FEoldEh 2eh o vk

HERVE A AT A8 22T Aol7] wpRo] A
BAARE AeT AR WS ke FEOI. web TP
Aelelsh AABLE 8 e Loe AFAIE 4
A Py B AsRE olga] Easie
A5 of AE TA Y HAE AP 271 4
g% T U] 4EA/NE HATF AR

=% o83 5 9g Zolt,

sTuEd A7k Al s8%E 2712 AT BHA

N
T
Ul

H]

oo o
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Table 6. Estimated daily intake of BHA by national food supply data and maximum permitted level

Applicable food Productilgn amount Impor{{ amount Intake aInr}gunt pel\rfnai)z:(liulgqvel EStlmatedg;‘R/ intake of
(kg) (kg) (g/person/day) (g/ke) (mg/kg bw/day)
Oils 751,995,000 454,239,199 71.71 0.2 0.26
Butters 3,891,000 17,998,440 1.30 0.2 0.00
Salted fishery product 430,000 21,501 0.03 0.2 0.00
Chewing gums 11,936,000 1,558,330 0.47 0.75 0.01
Ginseng gum 2,394,000 22,798 0.12 0.75 0.00
Weight control dietary product 9,674,000 439,892 0.56 0.05 0.00
Breakfast cereals 9,368,000 300 0.56 0.05 0.00
Mayonnaise 65,211,000 12,683 2.64 0.14 0.01
Poultry 38,860,000 60,384 2.32 0.1 0.00
Dried fishery product 26,036,000 21,129,194 2.78 0.2 0.01
Total 82.49 0.30
% ADI 60.00

Table 7. Estimated daily intake of TBHQ by national food supply data and maximum permitted level

Applicable Production amount Import amount Intake amount Ma:)qmum Estimated daily intake of
food (ke) (ke) (/person/day) permitted level TBHQ
(gke) (mg/kg bw/day)

Oils 751,995,000 454,239,199 71.71 0.2 0.26
Butters 3,891,000 17,998,440 1.30 0.2 0.00
Salted fishery product 430,000 21,501 0.03 0.2 0.00
Chewing gums 11,936,000 1,558,330 047 0.75 0.01
Ginseng gum 2,394,000 22,798 0.12 0.75 0.00
Dried fishery product 26,036,000 21,129,194 2.78 0.2 0.01
Total 76.42 0.28
% ADI 40.00

F @& Table 63 70| Webstth BHA B A3 030 my T Wl A% TBHQ 43 % 4 2= Table 734 3

kg body weight/day= YER}, ADI thH] 60.0%Z UERTE ol&
Aol Medh E GrF A AR AF ke
A dlelel H&ell Bisl 2000 @& Foltk. 2t ADISH H]
R F<Eolinh. webx -Eveke] BHA
2olg B9 A% F4 Adet &

AT

5§35 #-&ste] BHA A
ZA3} 0.4 mg/kg body weight/day(ADI thH] 80%)% X 13}5]
323), Bepde sl et Hefs) &S 483t BHA
AFHES 0.09 mg/kg body weight/day(ADI THH] 18%)Z X 113}
th24). 379 FAA=GEEAHEIHE A Ho7lE A8}
Hfsl&F AR5E A&t BHA AHFAFES 039 mgkg body
weight/day(ADI thH] 78%)2 H1&3, Toae 7HAAA %

e

bz

(¢}

AP BHA 43%¢] 0.02 mg/kg body ;veighr/day(ADmJH] 4%)
2t HslSth23). ol e o7 veke] BHA HAF 7t 4
HE vlwa BH, THAIAAZANHAAIZADE 0] &3 T
o e HlwA vk £ I sk AoE Uehga, FHdl

dde, fEvete e vl

e Aga v, 55 -

Hlal A el e AL &+ Atk 2t ol Bt
Ak AF T AFAHE B4 elEE olgd Azl w3
JoRTkE 5 Qe AIlE BrHa e RE UelA
BHA %] ADI it} wigb7] Wie] 7t el A4 BHA
A S AT FEY Aol #2585 AT

t}. TBHQ H+t HH %S 0.28 mgkg body weight/day= LFERL,
ADI thH] 40.0%% YEFsT o= 2oldFT Aot AF H7t
E 24 tel’E ol &gk Ayt Aol via] ofF 4000 &
3= #olA 9, ADI Huthe AR5 e Fo g bt 5o
g S d 7 AU

SHH Pl g by il AEFR7RES] S A
FS <AZE TBHQ HFHZFS 4% 43K (poundage approach)
Z}7} 0.04 mghkg body weight/day(ADI TH¥H] 0.6%), 0.14 mg/kg
body weight/day(ADI TtHB] 20%) 4% 3tcial B I8 TH23).
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