J Korean Soc Food Sci Nutr
33(8), 1407 ~1413(2004)

ylaloq" - 25|

a1 —

- E7|8 - 2N B F| R -

AERES DR
2 AISAE ZA}

22 - UK - YES - AHA - 0|l

FSES]

Studies on the Usage of Compound Flavorings in Korea

Hee-Yun Kimf, Hae-Jung Yoon, Ki-Hyoung Hong, Sung-Kwan Park, Jang-Duck Choi,
Woo-Jeong Choi, Ji-Hye Kim, Hui-Og Park, Myeong-Sig Jin and Chul-Won Lee

Korea Food and Drug Administration, Seoul 122-704, Korea

Abstract

This study was performed to investigate the usage and management of flavorings inside or outside (Europe,
Japan, JECFA and USA) for that establish a legislation about the flavoring management in Korea. Also, this
study contributed to prevent confusion when manufacturers produce flavorings used in food industry. 6,434
among 8,386 flavorings authorized by Korea Food and Drug administration are compound flavorings, and 618
among 6,434 compound flavorings are synthetic flavorings. Many other substances except for flavorings are
using as solvent in flavoring manufacture. Flavorings used in food industries of Korea are listed at least one
among FEMA, JECFA, CoE and JFFMA except for isooctyl acetate and tricyclene. 493 items out of total 618
synthetic flavorings have completed safety evaluation by JECFA. 106 synthetic flavorings out of the rest listed
FEMA as GRAS and 20 synthetic flavorings used in Japan. The replier answered that the most frequently
used flavorings are strawberry, grape, orange, plum, lemon and vanilla flavor and that the usage of flavoring

added to foodstuffs is less than 0.5%.
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Table 2. Listed item and the first ranked item in classified
18 groups of chemically defined flavoring substances used
in Korea

Listed item

Group

No. %
Aliphatic alcohols 49 7.93
Aliphatic aldehydes 33 5.34
Aliphatic hydrocarbons 3 0.45
Aromatic aldehydes 18 2.91
Aromatic alcohols 10 1.62
Esters 258 41.75
Ethers 10 1.62
Fatty acids 40 6.47
Furfurals and its derivatives 3 0.49
Indoles and its derivatives 38 6.15
Isothiocyanates 1 0.16
Ketones 6l 9.87
Lactones 28 453
Phenols 18 291
Phenol ethers 12 1.94
Terpene hydrocarbons 11 1.78
Thioalcohols 6 097
Thioethers 19 3.07
Total 618 100
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Table 1. Number of food industry according to 20 food categories in Korea food code

Food category No. of industry

Food category No. of industry

Alcoholic liquors 7
Bean-curd or jelly 2
Beverage 8
Confectionary 12
Dairy product 10
Dried fish 1
Edible oil 3
Ginseng product 10
Health food 10
Ice 1

Ice cream 8
Kimchi & salted food 10
Noodle 10
Processed fish product 8
Processed meat product 10
Seasoning 10
Special nourishing food 10
Sugar 3
Tea 8
Others 2

Total 143
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Table 3. Chemically defined flavoring substances listed in the order of used frequency in the production of mixed flavorings

Listed item Frequency of use Listed item Frequency of use

Vanillin 3,236 Citral 652

Ethyl maltol 2,908 Ethyl-2-methyl butyrate 628

Ethyl butyrate 2,730 8-Dodecalactone 626

Ethyl acetate 2,442 Aldehyde C-6 620

Amyl acetate 1,560 Furfural 570

Ethyl vanillin 1,472 2-Methyl butyric acid 532

Acetic acid 1,450 Decanoic acid 526

Butyric acid 1,428 Benzyl acetate 524

Ethyl propionate 1,426 Ethyl lactate 506

Maltol 1,414 Butyl acetate 490

Linalool 1,354 Ethyl isocalerate 490

3-Hexene-1-0l 1,320 Ethyl acetoacetate 478

Alcohol C-06 1,260 2-Phenylethyl alcohol 472

y —Decalactone 1,228 Allyl caproate 456

Benzaldehyde 974 D-Limonene 454

7 -Undecalactone 966 Methyl anthranilate 454

Propionic acid 906 Isoamyl alcohol 408

8-Decalactone 872 Eugenol 388

Diacetyl 328 Aldehyde C-16 386

Isoamyl butyrate 792 2,5-Dimethyl-4-Hydroxyfuran-3-one 382

Acetoin 746 Isoamyl isovalerate 370

Hexanoic acid 724 Cinnamaldehyde 368

Methyl cyclopentenolone 680 Ethyl valerate 352

Ethyl caproate 660 4-Carvomenthenol . 350

Aldehyde C-18 656 Caprylic acid 344
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Table 4. The list of functional classified substances except classified 18 groups in flavoring

Listed item

Functional Class

No. of functional substances

No. of case in use Frequency of use (%)

Anticaking agents 1 33 0.3
Antioxidants 5 90 09
Buffers 7 25 0.3
Carriers for flavor 1 3 0.03
Colors 5 212 2.2
Emulsifiers 12 472 49
Firming agents 2 2 0.02
Flavor enhancers 8 95 1.0
General food components 74 1,104 115
Preservatives 1 10 0.1
Solvents 8 7,39 77.0
Stabilizers 1 129 1.3
Thickening agents 5 34 04
Total 130 9,604 100.0
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Table 5. Frequency of used solvent in functional classified
substances except classified 18 groups in flavorings

Name Frequency of use (%)
Benzyl alcohol 10.20
Distilled water 17.62
E-hyl alcohol 29.83
Glycerin 357
Glycerol triacetate 5.50
Methyl alcohol 0.03
Propylene glycol 33.21

Triglyceride 0.04
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Table 6. Safety evaluation performed by JECFA on chem-
ically defined flavoring substances used in Korea

The latest evaluation status Number of flavorings

Acceptable level of treatment 46
Acceptablen 433
Not limited” 8
No ADI allocated” 3
Not evaluated 128

Total 618

:No safety concern at current levels of intake.

“A food substance of very low toxicity which, on the basis
of the available data (chemical, biochemical, toxicological, and
other), the total dietary intake of the substance arising from
its use at the levels necessary to achieve the desired effect
and from its acceptable background in food does not, in the
opinion of JECFA, represent a hazard to health. For that
reason, the establishment of an acceptable daily intake
expressed in numerical form is not deemed necessary.

PThere are various reasons for not allocating an ADI, ranging
from a lack of information to data on adverse effects that call
for advice that a food additive or veterinary drug should not
be used at all. The report should be consulted to learn the
reasons that an ADI was not allocated.
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Table 7. Percentage of response on the use of flavorings according to food category in Korea

No. of company (%)

F -

ood category Use of flavorings No response Total

Yes No

Alcoholic liquors 428 428 14.4 100
Bean-curd or Jelly 0.0 100 0.0 100
Beverage 62.5 25.0 12.5 100
Confectionary 75.0 8.0 170 100
Dairy product 70.0 10.0 20.0 100
Dried fish 0.0 100 0.0 100
Edible oil 0.0 66.6 334 100
Ginseng product 20.0 70.0 10.0 100
Health food 10.0 60.0 30.0 100
Ice 0.0 100 0.0 100
Ice cream 62.5 12.5 275 100
Kimchi & Salted food 0.0 90.0 10.0 100
Noodle 0.0 80.0 20.0 100
Processed fish product 25.0 50.0 25.0 100
Processed meat product 10.0 70.0 20.0 100
Seasoning 70.0 100 20.0 100
Special nourishing food 30.0 30.0 40.0 100
Sugar 0.0 0.0 100 100
Tea 875 0.0 125 100
Others 0.0 100 0.0 100
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Table 8. Frequency flavors used in food industry

Flavors % Flavors % Flavors %

Aloe 0.8 Cola 15 Orange 6.1

Apple 0.8 Crab 0.8 Oregano 0.8
Banana 2.3 Curry 0.8 Oyster 0.8
Basil 0.8 Custard 0.8 Peach 2.3
Barbecue 0.8 Garlic 15 Peanut 2.3
Beef 3.1 Grape 76 Pear 0.8
Black tea 0.8 Herb 0.8 Pecan 0.8
Blueberry 0.8 Jujube 15 Pepper 0.8
Brown rice 0.8 Ketchup 0.8 Praline 0.8
Cacao 0.8 Lemon 6.1 Roasted bean 0.8
Cappuccino 0.8 Lemon-lime 15 Scorched rice 0.8
Caramel 0.8 Lime 0.8 Smoke 2.3
Cheese 0.8 Mae-sil 5.3 Strawberry 10.7
Cherry 3.1 Mandarin 0.8 Tomato 0.8
Chicken 1.5 Mango 31 Vanilla 5.3
Chinese quince 0.8 Melon 0.8 Yogurt 1.5
Chocolate 15 Mixed fruit 15 Zinger 0.8
Cinnamon 0.8 Mustard 0.8

Coffee 3.1 Onion 0.8 Total 100

Table 9. Preference of flavoring substances in the manu-
facture of strawberry, grape, plum, lemon, vanilla, and or-
ange flavor

Ranking Flavoring Used item Fre((q;oe)ncy
Ethyl butyrate 6.51
Ethyl maltol 563
1 Strawberry" 3-Hexen-1-ol 4.68
Butyric acid 4.21
Ethyl acetate 4.20
Methyl anthranilate 6.61
Ethyl acetate 6.52
2 Grape” Ethyl butyrate 6.44
Ethyl maltol 6.44
Ethyl propionate 5.53
Vanillin 4.28
Benzaldehyde 4.28
y —~Undecalactone 3.96
3 Plum (Mae-sil)® Propionic acid 357
Ethyl propionate 3.49
Ethyl acetate 3.49
Acetic acid 3.49
Citral 17.72
Linalool 10.63
3 Lemon” D-Limonene 945
« —Terpineol 5.12
Citronellal 3.94
Vanillin 19.58
Ethy! vanillin 13.99
4 Vanilla® Maltol 5.36
Piperonal 4.90
Ethyl maltol 4.43
Citral 9.86
Linalool 9.86
4 Orange” D-Limonene 8.16
Ethyl butyrate 8.16
Aldehyde C-8 5.44

D=8 Total case of used item in strawberry, grape, plum, lemon,

vanilla and orange flavor: 3,182, 1,211, 1,262, 253, 429 and
294, respectively.

Table 10. Use levels of chemically defined flavoring sub-
stances in food industry

Company
Use level (%) No. %
0.1> 26 51.0
01~05 11 21.6
05~1.0 9 176
1< 5 9.8
Total 51 100.0
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