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Assessment of Maximum Use Levels and Estimation of
Theoretical Maximum Daily Intake for 9 Food Additives in Korea by
the Budget Method

Hae Jung Yoon, Mi-Gyung Lee*, Chang Hee Lee, Jong Ok Lee and Chul Won Lee’
Dept of Food Additives Evaluation, Korea Food & Drug Administration, Seoul 122-704, Korea
* Div. of Food Processing, Andong Univ., Andong, Korea

ABSTRACT - The Budget method used currently in Codex for estimation of use levels of food
additives was investigated and the specific approach that can be applicable for Koreans has been
proposed. Theoretical maximum daily intakes(TMDIs) of benzoate, p-hydroxybenzoic acid ester,
butylated hydroxyanisole(BHA), butylated hydroxytoluene (BHT), ¢-butylhydroquinone(TBHQ),
nitrite, nitrate, sorbate, and sulfite were estimated and compared with corresponding acceptable
daily intakes(ADIs). Additives requiring further precise evaluation were screened. TMDIs of ben-
zoate, BHA, BHT, TBHQ, nitrite, and sulfite exceeded ADIs. On the other hand, it appeared
that TMDIs of ep-hydroxybenzoic acid esters, nitrate, and sorbate were below ADIs. It is ex-
pected that the Budget method may be used as one approach for the estimation of use level and

risk assessment.
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Table 1. Estimation of use levels of Food additives in solid foods and beverage by Budget method

Maximum intake of solid food

(g/kg bw/day) (g/person/day)’ Use level(mg/kg)

Maximum intake of beverage

(ml/kg bw/day)(mi/person/day)’ Use level (mg/L)

25 <100%>" 1,375 < ADIX 40
12.5 <50%> 688 < ADIX 80
6.3 <25%> 344 < ADIX 160
3.1 <12.5%> 172 < ADIX 320
- - > ADI X 320

100 5.500 <ADIX 10
50 2,750 < ADIX20
25 1,375 < ADI X40
12.5 688 < ADIX 80
- - > ADI X80

"For Korean average body weight, 55kg was used.
*Energy intake ratio
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Table 2. Food groups for application of Budget method in
Korea'

Ratio of energy- Food intake

Class Food group intake (%) (@
[ Cereals 63.4 <25>° 326.4
0 Meats, Fishes & Shell 14.9<25> 159.1

fishes, Eggs

Il Foods other than I and 11 (17.2)<25> (320.7)

(D Potatoes & Starches 1.2 21.0
@ Legumes 2.2 343
@ Kimchi 5.1° 121.1
@ Dried/Pickled Fruits & (30)
Vegetables
(& Seasonings 2.0 29.7
® Milks 2.2 59.8
(@ Fats & Oils 33 6.8
@ Sugars & Sweets 0.6 3.0
(@ Nuts, Seeds, Mushrooms, 0.6 13.0
Seaweeds
Others (salted fish & (0.0 @)

shellfish,aloe gel, etc.)
TBased on nutrition survey(1991-1995)
* Ratio of energy intake assumed
* Represented to ratio of energy intake for vegetables
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Table 3. Estimation of use level of food additive by the Budget method in Korea

Food category

Use ievel mg/kg, mg/L

<Solid foods>

Use on solid foods in general or two classifications among class I (cereals), class I (meats, fishes & shell-

fishes, eggs), and class Il (foods other than I and II: (D potatoes & starches @ legumes @ Kimchi @ dried/ < ADI x 80
pickled fruits & vegetables & seasonings € milks @ fats & oils ® sugars & sweets @ nuts & seeds, mush-

rooms, seaweeds0 others(salted fishes and shellfishes, aloe gel. etc.)

(1) Use only on class 1

(2) Use only on class I < ADI x 160
(3) Use only on class 1

{4) Use only on either class I or class 1 including foods allowed for use level of < ADI x 320

(1) Use only on each category among ten categories of class I

(2) Use only on less than four categories of class III, excluding & Kimchi and ® milks <ADIx 320
<Beverages>

All beverages in general <ADIx 10
Most of beverages < ADIx 20
Non-alcoholic beverages including beers, excluding milks < ADI x 40
Alcoholic beverages excluding beers and carbonated beverages < ADI x 80
Strong alcoholic beverages(spirits) < ADI x 160
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Table 4, Estimation of theoretical maximum daily intake(TMDI) of benzoate by the Budget method

Permitted food (use level, g/kg) <Food group>

Estimation of TMD]

soy sauce(0.6) mayonnaise(1)

<Seasonings>

From solid foods

jam(1) <Sugars & Sweets> - representative use level: 0.675 g/kg
fermented milk(0.05) <Milks> - Budget method factor: 160
margarin(l) <Fats & Oils>

fruit and vegetable processed|applicable to only mango(0.25)} cucumber
<Dried & pickled fruits & vegetables>
<Others>

pickle(1)
concentrates of edible aloe gel and aloe gel processed(0.5)

fruit and vegetable beverage (excluding non-heated fruit and vegetable juice),

- estimated intake: 615_2)5)&‘; =4.22 mg/kgbw/day
1

From beverages
- representative use level:0.600 g/L
- Budget method factor: 40

600 mg/kg
40

- estimated intake: = 15.00 mg/kgbw/day

From solid foods and beverages 19.2 mg/kg bw/day

carbonated beverage(excluding soda waters), mixed beverage, ginseng bever-

age, red ginseng beverage(0.6)

<Non-alcoholic beverages>

"All Foods permitted on benzoic acid and sodium benzoate used in Korea were integrated. Only sodium benzoate was permitted on fruit
and vegetable processed (applicable to only mango). Use levels were expressed on benzoic acid.
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Table 5. Estimation of theoretical maximum daily intake(TMDI) of p-hydroxybenzoic acid ester by the Budget method

Permittedd food (use level, g/kg)'<Food group>

Estimation of TMDI

soy sauce(0.25) vinegar(0.1) sauces(0.2)

jam(1) <Sugars & sweets>
fruit and vegetable only on the peel (0.012)], fruit and vegetable pro-

cessed{applicable to only mango(0.25)]

<Seasonings>  From solid foods

- representative use level:0.402 g/kg
- Budget method factor: 160

- estimated intake:%nﬂk_g =2.51 mg/kgbw/day

<Dried & pickled fruits & vegetables>  From beverages

capsule(1.0)

mixed beverage, ginseng beverage, red ginseng beverage(0.1)

<Nonalchoholic beverages>

Kwasil Ju, Yak Ju, Tak Ju(Korean turbid rice liquor)(0.05)

<Others>
fruit and vegetable beverage[except non-heated fruit and vegetable juice],

- representative use level:0.0786 g/L
- Budget method factor: 20

- estimated intake: ﬁzn(l)g/k__gb_w =3.93 mg/kgbw/day

From solid foods and beverages:6.4mg/kg bw/day

<Alcoholic beverages>

TButyl-, ethyl-, isobutyl- isopropyl-, propyl-p- hydroxybenzoate were permitted in Korea and permitted foods on them were integrated. Only
ethyl and propyl-p-hydroxybenzoic acid esters were permitted for use on jam and fruit and vegetable processed(applicable to only mango).

Use levels were expressed on p-hydroxybenzoic acid.

Table 6.Estimation of theoretical maximum daily intake(TMDI) of BHA, BHT, and TBHQ by the Budget method

Permitted food (use level, g/kg)<Food group>

Estimation of TMDI

BHA, BHT

processed cereal products[hot-water adding or ready-to-eat(instant) dried
<Cereuls>

food such as corn flake, etc.(except weaning food) (0.05)]

meat[applicable to only poultry(0.1, fat basis) dried fish and shellfish
(0.2) soaking liquid of frozen fish and shellfish(except frozen fish and

From solid foods
- representative use level: 0.287 g/kg
- Budget method factor: 80

- estimated intake: %723_?:/_1(5 =3.588 mg/kgbw/day

shellfish and oyster, edible freshly), soaking liquid of frozen whale product

[except for freshedibles(1)

<Meats, Fishes & Shellfishes, Eggs>

mayonnaise(0.06)

chewing gum and ginseng chewing gum(0.75)

edible fat and oil, edible beef tallow, edible lard, butter(0.2)
salted fish and shellfish(0.2)

<Seasonings>
<Sugars & sweets>
<Fats & oils>
<QOthers>

TBHQ

dried fish and shellfish(0.2) soaking liquid of frozen fish and shellfish,
<Meats, Fishes & Shellfishes, Eggs>
<Sugars & Sweets>
<Fats & Oils>
<Others>

and whale (1)
chewing gum and ginseng chewing gum(0.75)
edible fat and oil, beef tallow, lard, butter(0.2)
salted fish and shellfish(0.2)

From solid foods
- representative use level:0.369 g/kg
- Budget method factor: 160

- estimated intake:%g = 2.31 mg/kgbw/day
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Ao #A 2 AR, 7ERFER I3 ALEd &8
of AR itk XFAFHR S8 27l Budget Al
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198l 8422 vlwshd 384%% i = A
(Table 4, Table 10).
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718%, T]R-E8|=ZA 57 (3.6 mgkg bwiday)e] HHZF

Table 7. Estimation of theoretical maximum daily intake(TMDI) of nitrite and nitrate by the Budget method

Permitted food (use level, g/kg)<Food group>

Estimation of TMDI

Nitrite
processed meat(except packaged meat, meat extracts, beef tallow, lard),
processed whale meat(0.07) fish sausage, fish ham(0.05)
<Meuats, Fishes & Shellfishes, Eggs>
Alaska pollack roe salt-fermented, Chum salmon roe-salted(0.005)
<Others>

From solid foods
- representative use level: 0.0417 g/kg
- Budget method factor: 160

- estimated intake: %& = 0.26 mg/kgbw/day

Nitrate

processed meat(except packaged meat, meat extracts, beef tallow, lard),

processed whale (0.07) fish sausage, fish ham(0.05)

<Meats, Fishes &Shellfishes, Eggs>
<Milks>
<Others>

cheese(0.05)
cod roe salt-fermented(0.2)

Solid foods
- representative use level:0.0817 g/kg
- Budget method factor: 160

- estimated intake: ?%g =0.51 mg/kgbw/day

"Use levels were expressed on nitrite ion.

Table 8. Estimation of theoretical maximum daily intake(TMDI) of sorbid acid by the Budget method

Permitted food (use level, g/kg)' <Food group>

Estimation of TMDI

processed meat(except packaged meat, seasoned meat, comminuted
meat, rib meat, meat extracts, beef tallow, lard), processed whale,
processed fish(2) dried fish and shellfish(1)
<Meats, Fishes & Shellfishes, Eggs>
soybean paste, soybean paste with red pepper, Chunjang, Chungkugjang,
mixedjang, mayonnaise(1) tomato catchup(().5) <Seasonings>
flour paste, jam, mashed red bean(1)
<Sugars & Sweets>
cheese(3) psudocheese(2) fermented milk(0.05)
<Milks>
low-fat margarin, peanut butter(2)
<Fats & Oils>
dried fruit(0.5) fruit and vegetable processed[applicable to only mango(1)]
Salted food[excluding sugar pickled and vinigar pickled(1)] sugar pickling
(excluding dried 7! pickling), vinegar pickling(0.5)
<Dried & pickled fruits & vegetables>
Salted egg(2) salted fish( 1) concentrates of edible aloe gel and aloe gel
processed(1) <Orthers>
concentrates of pineapple(1)
<Non-alcoholic beverages>

fruit alcoholic beverage(0.2) <Alcoholic beverages>

From solid foods
- representative use level: 1.224 g/kg
- Budget method factor: 80

- estimated intake: 122;0__m_g§_g = 15.30 mg/kgbw/day

From beverages
- representative use level: 0.200 g/L
- Budget method tactor: 20

200 mg/kg
20

- estimated intake: = 10.00 mg/kgbw/day V

From solid and beverages
25.3 mg/kg bw/day(101%)

A

"Foods permitted on 2= = 91219 and potassium sorbate. Use levels were expressed on 22 HIAFA .
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FE&F Mo A7 2FF olshell AgdER 1609
Budget A<, 0.369 ghkgol H-gxo] Ak Az 2 43F
(2.3 mgkg bw/day)ye 193843 330% 2315
tHTable 6, Table 10).
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bw/dayye 1931833 %<] 435%, F4kde] H#H2H0.51 my
kg bw/dayye 18.3%°) ©o]Z2F{tH(Table 7, Table 10).
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T}(Table 8, Table 10).

NFUAL BREF 1) % §7, o7, BFEs )

F el Ze vEEd 2 4834 S8 ARRET Q)
ot webr] Z-8-H Budget AlTE AP AF) 80, Sl
200103 AM7IFEXZE 1.094 g/kg, 0.250 g/LoIRIT}. AlAk
H ol&4 Hul4FHTH25.7 mgkg bw/day)S- 193£43
29} 3,675%7} HATHTable 9, Table 10).

Table 10. Comparison of ADI with TMDI by the Budget

method
. ADT! BM-TMDI
Additives (mg/kg bwday) (mg/kg bw/day) % of ADI

Benzoate 5 19.22 384
p-Hydroxybezoate 10 6.44 64
BHA 0.5 3.59 718
BHT 0.3 3.59 1,196
TBHQ 0.7 2.31 330
Nitrite 0.06 0.26 435
Nitrate 2.8 0.51 18
Sulfite 0.7 25.73 3,675
Sorbic acid 25 25.30 101
'TECFA ADI.

Benzoate : group ADI of benzoic acid, calcium, potassium, sodium,
benzyl acetate, alcohol, benzoate, expressed on benzoic acid.
p-Hydroxybenzoate : sum of p-hydroxybenzoic acid and ethyl-,
methyl-, propyl-p-hydroxybenzoic acid esters

Sulfite : group ADI of sulfur dioxide, sodiummetabisulfite, potas-
sium metabisulfite,sodium sulfite, sodium hydrogen sulfite, potas-
sium hydrogen sulfite, sodiumthiosulfate, expressed on sulfur
dioxide

b SRR, TR gEER Ao, T ge s
AERA, BHRGs ER, ol olgael of
23 AAZe 195843 2ol 2o e
4o 3Ue 4% Brb avEe Aoe Ushdrham
Wl wehg Aok giol e 2, Fakd, a=askele] A
A 1YHSAAF oz Yeht Al A8l A4
BEo] Y Aol S3he H4F mol Hrhgo] AlgH

Table 9. Estimation of theoretical maximum daily intake(TMDI) of sulfite by the Budget method

Permitted food (use level, g/kg)' <Food group>

Estimation of TMDI

meat of shrimp(0.1)

<Meats, Fishes & Shellfishes, Eggs>
molasses and crude maltose white(0.3) crude maltose(0.4) sugar(0.02)
<Sugars & sweets>

dried pumpkin(5.0) dried fruit(2)

From solid foods
- representative use level:1.094 g/kg
- Budget method factor: 80

- estimated intake: %Omg&g = 13.68 mg/kgbw/day

<Dried pickled fruits & vegetables>

konyak flour(0.9) <Potatoes & starches>

others [excluding sesame, legume, potato, fruit, vegetable and simple

products processed(peeling, cutting, ect.) (0.03) ]

natural fruit juice[dilution, more than five times(0.15)]

<Cereals>

From beverages
- representative use level: 0.250 g/L.
- Budget method factor: 20

- estimated intake: %“ = 12.50 mg/kgbw/day

<Non-alcoholicbeverages>

fruit alcoholic beverage (0.35)

<Alcoholic beverage>  From solid food and beverage

25.2 mg/kg bw/day

TAll foods permitted on metabisulfite, potassium metabisulfite, sulfur dioxide, sodium bisulfite, sodium sulfite, sodium hydrosulfite were

integraed. Use levels were expressed on sulfur dioxode.
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