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Choline Contents of Korean Common Foods”

Cho, Hyojung - Na, Jinsuk - Jeong, Hanok - Chung, Youngjin®
Department of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT

Choline is important for normal membrane function, acetylcholine synthesis and methyl group metabolism. In this
study, 185 food items customarily eaten by Koreans were selected from the data of the 2001 Korean National Health
and Nutrition Survey and analyzed on the total choline content of the foods using enzymatic method of choline oxidase.
Foods with high choline concentration (mg/100 g) were listed in sequence of quail egg (476.04 mg), dried squid (452.42
mg) , beef liver (427.16 mg), pork liver (424.92 mg) , tuna canned in oil (414.44 mg), boiled and dried anchovy (381.30
mg), dried Alaskan pollack (378.88 mg), chicken egg (309.88 mg), chicken liver (259.38 mg), soybean (238.62 mg),
French bread with garlic (193.18 mg) and barley (183.73 mg). From this result, it is shown that dried fishes, prepared
fishes, livers, eggs, pulses and cereals might be categorized as high choline food. Citron tea and green tea showed low
choline content below 1 mg. Vegetables and fruits were also categorized into low choline food. No choline was detected
in red pepper powder, beer, soju, soybean oil and corn oil out of foods analyzed in this study. Further study is required
for analytic procedure of the foods of which results are inconsistent with USDA’s data such as rice and wheat flour.

(Korean J Nutr 2008; 41(5): 428~ 438)
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Table 1. The list of food with two or more origins or manufacturers

Food group Food N
Potatoes and starches Sweet potatoes (raw) 1
Vegetables Green pepper (raw), Dong Chi Mi, Korean cabbage Kimchi, Garlic (bulb, raw),
Radish (Korean radish, root), Korean Chinese cabbage (raw), Lettuce (green), 14
Spinach (raw), Crown daisy (raw), Onion (raw), Chwi NaMul (Wild plant, raw),
Soybean sprout (raw), Welsh onion (large), Sweet pepper (green)
Fruits Strawberry (raw)
Fishes and shellfishes Little neck clam (raw)
Seaweeds Laver (dried), Sea mustard (dried)
Milks and milk products Cow’s milk (whole milk), Cow’s milk (processed milk, low fat), Cow’s milk (strawberry
flavored milk), Cow’s milk (banana flavored milk), Cow’s milk (chocolate milk), 7
Yoghurt (liquid type), Yoghurt (curd type, strawberry)
Beverages Green tea (dried, infusion), Coffee (powder, instant), Coffee (canned) 3
Total 29
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Zo] 41.16 mgO & 7P¢ =t} (Table 2).
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7 112,74 mgl® ¥ 9 S WO 13 B
S 7150 ArekS v 7H7} 153 mg, 2.26 mgl®
< 5 YeERUTE (Table 5).

Table 2. Choline contents of cereals, potatoes and starches and
sugars and sweeteners

Choline content

Food" (mg) Sesri\zlgl ’ N?
per pgr @?
100g serving

Cereals
Wheat flour, hard, imported 179.69 179.69 100 1
Wheat flour, medium, imported 153.00 153.00 100 1
Wheat flour, soft, imported 145.81 14581 100 1
Wheat product, bread crumbs 181.07 45.27 25 1
Noodles, dried 168.84 168.84 100 1
Ra myeon 131.98 15837 120 1
Macaroni, dried 168.14 168.14 100 1
Udong, raw 56.99 8549 150 1
French bread with garlic 193.18 135.23 70 1
Sandwich, fast food, fish 82.78 12417 150 1
Sandwich, ham and cheese 60.10 152.68 150 1
Custard cream puffs 9551 66.86 70 1
Loaf bread 111.27  77.89 70 1
Jam bread 83.78 58.65 70 1
Cake, whipping cream cake 8520 59.64 70 1
Hamburger, regular 8123 1218 150 1
Barley, barley, polished grain 171.72 154.55 90 1
Barley, naked barley, polished 182.73 164.46 90 1
Cereals, almond flakes 53.24 15.97 30 1
Cereals, corn flakes 66.05 19.82 30 1
Rice, paddy rice, well-milled rice 111.65 100.49 90 1
Rice, glutinous rice, brown rice 90.26 81.24 90 1
Rice, glutinous rice, well polished 32.22 29.00 90 1
Cooked rice, well polished 41.69 8755 210 1
Rice cakes, Ga Rae Tteok 64.73 6473 100 1
Rice cakes, Paek Soel Gi 62.34 6234 100 1
Glutinous rice flour 3469 31.22 90 1
Glutinous millet 88.00 79.20 90 1

Potatoes and starches
Potatoes, raw 11.97 15.57 130 1
Potatoes, potato chips, fried 162.63 65.05 40 1
Sweet potatoes, raw 21.98 28.57 130 2
Starch vermicelii, dried 4.70 0.94 20 1

Sugars and sweeteners
Starch syrup 3.79 0.19 1
Sugars, white sugar 10.76 0.54
Chocolates, milk chocolate 41.16 12.35 30

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001*”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004>
3) Number of samples analyzed
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Table 3. Choline contents of pulses, nuts and seeds and vege-
tables

Choline content

Food” _mo Sesri\zI: o N
per pgr @?
100g serving
Pulses
Soybeans, black soybeans 162.63 16.26 10 1
Soybeans, yellow soybeans 238.62 23.86 10 1
Soybean curd, pressed 49.27 29.56 60 1
Soybean milk 2465 49.31 200 1
Nuts and seeds
Peanuts, dried 166.01 16.60 10 1
Pine nuts, dried 98.30 9.83 10 1
Sesame, white sesame, roasted 97.65 0.98 1 1
Walnuts, dried 28.47 2.85 10 1
Vegetables
Green pepper, raw 9.52 0.19 2

Red pepper, leaves, raw 27.70 8.31 30
Chard, raw 8.64 2.59 30
19.89 4.97 25
Kimchi, Go Deul Ppae Gi 36.09 9.02 25
Kimchi, Kkak Du ki 9.75 3.90 40
Kimchl, Na Bak kimch’i 3.64 2.18 60
Kimchi, Dong Chi Mi 14.31 8.58 60
Kimchi, Korean cabbage 10.62 4.25 40

Kimchi, mustard leaves

Kimchi, Yeol Mu 3.02 0.76 25
Kimchi, small radish 18.71 7.48 40
Perilla, leaves, raw 54.68 16.40 30
Carrot, root, raw 11.06 3.32 30
Garlic, bulb, raw 61.04 1.22 2
Radish, Korean radish, root” 650  1.95 30
Radish, Korean radish leves, dried 118.89 17.83 15
Water dropwort, raw 8.14 2.44 30
Korean Chinese cabbage, raw 5.64 1.69 30

32.47 9.74 30
15.72 4.72 30
10.14 3.04 30
29.09 4.37 30
12.75 3.82 30
22.44 6.73 30
Cabbage, raw 15.18 4.55 30
Onion, raw” 451 135 30
21.82 6.54 30

Broccoli, raw
Lettuce, red
Lettuce, green
Spinach, raw
Crown daisy, raw
Mallow

Lotus root, raw
Cucumber, improved, raw 9.36 2.81 30
Cucumber, native, raw 5.90 1.77 30
Wild plant, Chwi NaMul, raw 13.78 4.14 30
Chicory, leaves, green 10.24 3.07 30
Kale 17.00 5.10 30

Soybean sprout, raw 29.00 8.70 30

R N R R N R P RPRNRPRRPRNMNNNRR®WRRNMNERRERERNNRRRERRRERNDN

Tomato, raw 4.16 6.24 150

Table 3. Continued

Choline content

Serving
Food” __me sze N
per per @?
100g serving
Welsh onion, large 8.44 0.17 2
Welsh onion, medium 15.23 0.30 1
Sweet pepper, green 1.49 0.45 30 2
Pumpkin, immature, raw 17.58 5.27 30 1

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004*

3) Number of samples analyzed

4) Mean content of choline of two different place of origin (A:
1.45 mg, B: 7.58 mg)

5) Mean content of choline of two different place of origin (A:
2.59 mg, B: 10.40 mg)
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= YRt fAFelME 27188 S5 4
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oM E/o] AEHA &t (Table 6).
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Table 4. Choline contents of mushrooms, fruits, meats and eggs
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Table 5. Choline contents of fishes and shellfishes and seaweeds

Choline content

Choline content

Serving Serving
Food” (mg) sze N Food" ___(mg) sze N
per per @? per per @?
100g serving 100g serving
Mushrooms Fishes and shellfishes
Oyster mushroom, raw 26.00 7.80 30 1 Hair tail, raw 54.62 27.31 50 1
Agavicus bisporos, raw 21.44 6.43 30 1 Mackerel, raw 73.72 36.86 50 1
Winter fungus, raw 41.79 1254 30 1 Pacific saury, raw 98.03 49.01 50 1
Lentinus edodes, wet form, raw 39.39 11.82 30 1 Tuna, bluefin tuna, canned in oil  414.44 124.33 30 1
Fruits Anchovy, boiled and dried, 290.46 43.57 15 1
Persimmon, hard 7794 11691 150 1 large anchovy ,
. . . Anchovy, boiled and dried, 381.30 57.20 15 1
Citrus fruit, satsuma mandatrin, 856 12.84 150 1 .
. ) medium anchovy
raw, normalipening Anchovy, boiled and dried, 341.73 51.26 15 1
Strawberry, raw 4.68 7.02 150 2 anchovy larvae
Banana, raw 1160 1739 150 1 Alaska pollack, dried, mature 37888 5683 15 1
Pear, raw 1017 1526 150 1 Alaska pollack, raw 7860 3930 50 1
Peach, raw, white 6.52 9.78 150 1 Eel, eel, raw 62.06 31.03 50 1
Peach, raw, yellow 922 1384 150 1 Yellow croaker, raw 7173 3587 50 1
Apple, raw, fuiji 3.99 598 150 1 Yellow croaker, salt-cured and 87.65 43.83 50 1
Watermelon, raw, red pulp 873 13.09 150 1 dried
Orange, raw 883 1325 150 1 File fish, fillet, dried 122.10 18.31 15 1
Melon, raw 1599 2398 150 1 Fish pase, crab flavored 55.45 16.63 30 1
Pineapple, raw 882 1323 150 1 Fish paste, fried 72.62 21.79 30 1
Grape, campbell’s early 11.18 16.78 150 1 Oyster, raw 92.31 36.93 40 1
Meats Little neck clam, raw 44.34 17.74 40 2
Chicken, breast, lean only, raw 46.13 27.68 60 1 Crab, blue crab, raw 87.89 35.16 40 1
Chicken, leg, lean only, raw 56.23 33.74 60 1 Shrimp, Siba shrimp, raw 99.41 39.76 40 1
Chicken, edible viscera, 259.38 115.63 60 1 Common squid, raw 100.28  40.11 40 1
liver, raw Common squid, dried 452.42 67.86 15 1
Pork, ribs, raw 83.98 50.39 60 1 Seaweeds
Pork, ham, raw 66.69  40.02 60 1 Laver, dried 179.47 3.59 2
Pork, belly 5512 3307 60 1 Sea tangle, dried 76.70 153 1
Pork, edible viscera, liver, raw 424.92 254.95 60 1 Sea mustard, raw, cultivated 11.53 3.46 30 1
Pork products, ham 4488 1346 30 1 Sea mustard, dried” 112.74 2.26 2 2
Beef, ribs, raw 65.95 3957 60 1 Sea lettuce, raw, green confertii 2.46 074 30 1
Beef, Korean beef cattle, 57.73 34.64 60 1 N B ] o ]
loin. raw 1) Food Composition Table, 6th revision, National rural living sci-
' ence Institute, 2001%”
Belef, Korean beef cattle, 6922 4153 60 1 2) Study of determination of reference amounts of food and
plate, raw serving size. Korea Health industry development institute, 2004*
Beef, edible viscera, liver, raw 427.16 256.30 60 1 3) Number of samples analyzed
Eggs 4) Mean content of choline of two different place of origin

309.88
476.04

154.94 50 1
238.02 50 1

Hen’s egg, whole egg, fresh
Quail’s egg, fresh

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004

3) Number of samples analyzed

o+ 238.62 mg, "= 193.18 mg, AHE2] 182.73 mg
TOR Axo|Fet ol JhE, A, W, R =9

Fgol =34t (Table 8).

(A: 150.03 mg. B: 75.44 mg)

13 ¥ 3 9 S vlws] ¥ A3 237)3kA
7b e Fdgk 256.30 mgo] YeRte, I tgo

=] 21717F 254.95 mg, WFHY 238.02 mg, U A
H5 179.69 mg, =+ 168.84 mg, "FHEY 168.14 mg,
AR 164.46 mg, 2PH 158.37 mg, % 154.94 mg,
Arg] 15455 mgo & =tk W, 1Mol &4 57t
serving size7t AA 13 +% T % o] =4 HE
¥ 3t} (Table 9).
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Table 6. Choline contents of milk and milk products, oils and fats
& beverages

Choline content

Food" (mg) Sesri\zI: ° N?
per pgr @?
100g serving
Milks and milk products
Milk powders, Modified, 1st step 162.63 40.66 25 1
Milk powders, Modified, 2st step 163.17 40.79 25 1
Milk powders, Modified, 3st step 163.54 40.88 25 1
Milk powders, Modified, 4st step 163.17 40.79 25 1
Cow’s milk, whole milk 13.95 27.89 200 5
Cow’s milk, processed milk, 16.11 32.21 200 2
low fat
Cow’s milk, high calcium milk 15.38 30.77 200 1
Cow’s milk, strawberry flavored 1455 29.09 200 3
milk
Cow’s milk, banana flavored milk 13.96 27.92 200 2
Cow’s milk, chocolate milk 12.55 25.10 200 3
Cow’s milk, coffee milk 9.69 19.38 200 1
Ice cream, strawberry 17.87 17.87 100 1
Ice cream, vanilla 17.28 17.28 100 1
Ice cream, chocolate 20.07 20.07 100 1
Yoghurt, liquid type 723 1085 150 7
Yoghurt, curd type, strawberry 18.46 2031 110 3
Cheese, Mozzarella 13.68 2.74 20 1
Cheese, cheddar 28.50 5.70 20 1
Oils and fats
Perilla seed oil 726 0.36 5 1
Corn oll 0.00 0.00 5 1
Sesame seed oill 1.85 0.09 5 1
Soybean il 0.00 0.00 5 1
Beverages

Carbonated beverages, fruit, with 0.34 0.67 200 1
sugar 12.3 g, orange soda

Carbonated beverages, fruit, with ~ ND”
sugar 12.3 g, grape soda

ND 200 1

Carbonated beverages, clear ND ND 200 1
soda pop

Carbonated beverages, coke ND ND 200

Tak ju (Korean turbid rice liquor), 2260 4520 200 1
alcohol 6%

Beer alcohol 4.5%, imitation type ND ND 200 1
alcohol 4.5%

So Ju, mild (distlled liquor), ND ND 45 1
alcohol 25%

Green tea, dried, infusion 0.04 0.04 100 2

Citron tea 0.08 0.01 8 1

Coffee, powder, instant 19.72 1.58 8 3

Coffee, canned 4.00 4.00 100 3

Black tea, canned ND ND 100 1

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004*

3) Number of samples analyzed

4) Not detected

Table 7. Choline contents of seasonings and prepared foods

Choline content

Serving
Food” (mg) size N
per pgr (@?
100 g serving
Seasonings
Soy sauce, shoyu (Japanese 25.09 251 10 1
soy style)
Soy sauce, Kan Jang 9.21 0.92 10 1
(Korean soy style)
Red pepper powder ND* ND 1

Go Chu Jang, fermented red 49.45 4.95 10

pepper paste, improved

Sesame, roasted and ground 75.16 0.75 1 1
Doen Jang, Soybean paste, 78.03 7.80 10 1
traditional soybean paste
Seasoning powder, beef ext 19.19 0.19 1
Salt, table salt ND ND 1 1
Worcester sauces 14.00 1.40 10 1
97.5% M.S.G. & 2.5% nucleic acid ND ND 1 1
Tomato ketchup 16.66  1.67 10 1
Pepper, black pepper 25.11 0.25 1 1

Prepared foods

Ja Jang, retort pouched 20.02 2.00 10 1

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004*

3) Number of samples analyzed

4) Not detected

2 AT e S ARl F9 S B4 Slst]
A=A 7 2 ks A

o] % 7R, SEk, ugio] 22 179.69 me, 153.00
mg, 145.81 mgl & WIFE7}F AN o g Zq ghegfo] =
oo, LC-ESIHIDMSE o] 43t Zeisel 5272 2ol A
+ W 104 mgo® ulg- vk F¥ geks R
of nlg stsu|AEHS ©]8-3 Melntire 577 52
mg, 7] 3tgA A=7] HPLCHS o] €3t Matsuzawa
S0 Ao M= 117 mgl® YeR} B ulel 4
o] ztol7t F& & QUSlTh Aol A9, & Aol A
= 41.69 mgo|Y o}, Zeisel 5 935hd 2.0 mg
Uehfo] ® A A7} Zeisel 52V vlsl 200 7
T TAE Hodoh A FACR s Elvete] A
S0l Zeisel® AatE AREste] 191 & 9 AATFS
Akebd e grolbd 7he/de JERISITE ey, e
Al A7) §484 A&7 o83t HPLCH <3t
Matsuzawa 5779 A= 47 mglZ ¥ ZAz}s} u
5ot FA7F vEbg Aol wheh Azbe] Zpolrt gl

Iy

Moo X,



Table 8. Major food sources of choline per 100 g of food
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Table 9. Major food source of choline per serving

Choline

" content
Rank Food (mg)

per 100 g
1 Quail’s egg, fresh 476.04
2 Common squid, dried 452.42
3 Beef, edible viscera, liver, raw 427.16
4 Pork, edible viscera, liver, raw 424.92
5 Tuna, bluefin tuna, canned in oil 414.44
6 Anchovy, boiled and dried, medium anchovy 381.30
7 Alaska pollack, dried, mature 378.88
8 Anchovy, boiled and dried, anchovy larvae 341.73
9 Hen’s egg, whole egg, fresh 309.88
10 Anchovy, boiled and dried, large anchovy 290.46
11 Chicken, edible viscera, liver, raw 259.38
12 Soybeans, yellow soybeans 238.62
13 French bread with garlic 193.18
14 Barley, naked barley, polished 182.73
15 Wheat product, bread crumbs 181.07
16 Wheat flour, hard, imported 179.69
17 Laver, dried 179.47
18 Barley, barley, polished grain 171.72
19 Noodles, dried 168.84
20 Macaroni, dried 168.14
21 Peanuts, dried 166.01
22 Milk powders, Modified, 3st step 163.54
23 Milk powders, Modified, 2st step 163.17
24 Milk powders, Modified, 4st step 163.17
25 Potatoes, potatochips, fried 162.63
26 Soybeans, black soybeans 162.63
27 Milk powders, modified, 1st step 162.63
28 Wheat flour, medium, imported 153.00
29 Wheat flour, soft, imported 145.81
30 Ra myeon 131.98

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

S & F UG B E B2 IS YeRjo] & AT

111.65 mg, Matsuzawa S2"¢ 2]ahd 96 mgo.
& atolE Kol itk b FelAe Bk A
B oA E 11.97 mg, Zeisel 52V 2J5kd 11.0
mgE AR ghs Bolth Aagwie] 9 e B A
ToAE= 21.98 mgoll oy, Melntire 574 35.0
mgO® FAEo] & Aol nlg) =T G FolAe
9] A9 100 ¢F & AFoA+= 41.16 mg, Zeisel
S Ankg Frh 2380] 45.7 mgoE et
7?#*1?401] upeh fegh AP whet 2 Afo]E HolA|
%34T} (Table 2, 10).

l‘N'

H

Choline Serving
Rank Food” content (mg)  size
perserving  (g)?
1 Beef, edible viscera, liver, raw 256.30 60
2 Pork, edible viscera, liver, raw 254.95 60
3 Quail’s egg, fresh 238.02 50
4 Wheat flour, hard, imported 179.69 100
5 Noodles, dried 168.84 100
6 Macaroni, dried 168.14 100
7 Barley, naked barley, polished 164.46 90
8 Ra myeon 158.37 120
9 Hen’s egg, whole egg, fresh 154.94 50
10 Barley, barley, polished grain 154.55 90
11 Wheat flour, medium, imported 153.00 100
12 Sandwich, ham and cheese 152.68 150
13 Wheat flour, soft, imported 145.81 100
14 French bread with garlic 135.23 70
15 Tuna, bluefin tuna, canned in oil 124.33 30
16 Sandwich, fast food, fish 124.17 150
17 Hamburger, regular 121.85 150
18 Persimmon, hard 116.91 150
19 Chicken, edible viscera, liver, raw 115.63 60
20 Udong, boiled 113.34 300
21 Rice, paddy rice, well-milled rice 100.49 90
22 Udong, raw 85.49 150
23 Rice, glutinous rice, brown rice 81.24 90
24  Glutinous millet 79.20 90
25 Loaf bread 77.89 70
26 Common squid, dried 67.86 15
27 Custard cream puffs 66.86 70
28 Potatoes, potatochips, fried 65.05 40
29 Rice cakes, Ga Rae Tteok 64.73 100
30 Rice cakes, Paek Soel Gi 62.34 100

1) Food Composition Table, 6th revision, National rural living sci-
ence Institute, 2001%”

2) Study of determination of reference amounts of food and
serving size. Korea Health industry development institute, 2004*

T A AE 100 gF AR, giFe B ATFelA
= 238.62 mgg YERYe] Matsuzawa "51“ A3l 205

mg¥ RFe] A8 AolE Hylou B w9
< YeRl o™, 752 9= 2 AelA= 24.65 mg,
Zeisel S#Y2lahd 23.5 mgO & z}o]|Z 7|29 ®olx] ¢k
o} 100 gBo® v waR oS w ol vls) H& dde
H g7t 18] T2os AHHGS v T 23.86
mg, 7% 29.56 mgl® 23|y FHHEU W$& F4H
5 Kol 13] 3ol wt A2 2 2olE B 3l
.‘%_ OE_]— e ]2—]}\]‘;}_ 7‘:]3!,].5' UJ _?:}\15'2] :TLE] Z‘ﬂ—F‘J:.Q_ )\]'_\fl

©
W gFe 2 oAM= 166.01 mglZ Engel 57

fz



436 / AF2) =9 A=

Table 10. The comparison of choline content of foods showing
difference between Zeisel and this study

Choline
content
',:25 Food (mg/100 g)
Zeisel This
study
20045 Rice, white, long-grain, regular, 2.0 41.69
cooked
20081 Wheat flour, white, all-purpose, 10.4 153.00
enriched, bleached
16087 Peanuts, all types, raw 52.5 166.01
11090 Broccoli, raw 18.7 32.47
11109 Cabbage, raw 10.6 15.18
11257 Lettuce, red leaf, raw 11.8 15.72
11282 Onions, raw 6.2 4,51
11529 Tomatoes, red, ripe, raw, 6.7 4.16
year round average
09003 Apples, raw, with skin 3.4 3.99
09040 Bananas, raw 9.7 116
09112 Grapeftruit, raw, pink and red, all areas 7.6 11.18
09236 Peaches, raw 2.6 6.52
09252 Pears, raw 51 10.17
09429 Pineapple, raw, traditional varieties 5.4 8.82
09316 Strawberries, raw 5.7 4.68
09326 Watermelon, raw 4.1 8.73
13325 Beef, variety meats and by-products, 333.2 427.16
liver, raw
05027 Chicken, liver, all classes, raw 194.5 259.38
01123 Egg, whole, raw, fresh 251.0 309.88
15141 Crustaceans, crab, blue, canned 33.5 87.89
01009 Cheese, cheddar 16.5 28.50
19095 Ice creams, vanilla 26.0 17.28
14003 Alcoholic beverage, beer, regular 9.9 ND?
14400 Carbonated beverage, cola, 0.3 ND
contains caffeine
14150 Carbonated beverage, orange 06 034

1) A five digit numerical code used in the USDA Nutrient Data-
base for Standard Reference (SR)

2) Not detected

1 : from the reference® of Zeisel et al

157 mg9} = £ Uehiloyw, Zeisel 59
52.5 mgh= ApolE Hth ey EF9 OT% w7
oAM= 28.47 mg, Zeisel §° A= 32.1 m
2 e RS YERSE Al 2| @‘j’o’ﬁ% 2}
¥ 100 g & A7 BAAEYG Zeisel T BAA7}
S Afars BRI, GujFol o, nlsgt
TS B FEL 20]0]9)4, Zeisel 57V AFAIHA
7F & ARG ¥ e 5 o9 ErkEeldldh A3
Aow = wf QolE A AT F FFo] FF%
Aol whet 1.5ulellx 2u) o7k Alol7t e o ¢
USATH (Table 10).

2y,

HAFO M= ZF 213 100 g F9 $Fo] 20 mg ©]
o AhsfRths Ao i 52 W IS
UERAQITE (Table 4). ZAFellAl 2% 1
S Zeisel 59 Ao} vwa] By =7

=50k "Wr T, @A, vQlefE, 0| 2 ?i:rLE] é

er7} - Zeisel &9 A3tel vl oFt w3toH, 5
3] ), ?‘ih BRI E, EL, ook 52 1.5~2.51 F%=
Apol7t Wk, o] B Aol= 5 mg olyel Apolel mE3)

ot} o= 2% 100 g 2217)3F 427.16 mg, =412
71ZF 424.92 mg, H117]7F 259.38 mg & 7+o] ¥ &
ol ul-g- Eoteh Harizke] Ag 2 Aol A= 259.38
mge YeRJ ot Zeisel ¥ 28Pd 1945 mgs
vrebdlo] tha Aol & HQlth Aa7|3ke] A9 FEek E A
TolA 427.16 mg, Engel 579 A7}o| = 630 mg, Me-
Intire 2| 470~570 mg, Zeisel S*ol|x]= 333.2
mg__i A of] mt 9 gl AfolE HQlTh W
94 Gzl A 100 g3 £ A= 309.88 mg, Zei-
YelAE 251.00 mge] $AIE Hol x| Aol
‘319_1%, BT w5 F9 3Es o] 4R 29 R
THgol = LS < = AdY (Table 4, 10).
o7 100 g3 = g A9 A 2 Aol
87.89 mg, Zeisel 59| 7 A|EoA 33.5 mgS ERY
o] ks agoly A o whet F9 gkl o7t
S & 4= 4t} (Table 5, 10). o] FoX+= nlE Ao
7} 452.42 mgl 2 100 g9 =¥ o] 7H =hon,
13] &% 9oi RS 79+ Woxr} 137.17 mg, vt
2 9Ao}7} 67.86 mgOE Wolx7t 93]7] u Eo}l 100
gd =d o] ofle} 13] v T TR FHOoEE
Bz Zlo] Al Agelxe ¥ 223 75 Ues
b dsdnk slxRe A% 2
% F5ol wet 150.03 mg¥ 75.44 mgl & 2u)<] g
21015 Hoj YA FEol W o7} 9leS &
A ghefol W Aol B 747t 2.46
mg, 11.53 mgl.& W& 7 d&FS B} (Table 5).
e Z9 S AE 100 g3 UHE ek A

W 9571 217] B Ao = 4 13.95 mg, 16.11 mg,
[e)

100 g9 29 e vlejo

=

_(

Zeisel 52V = 14.2 mg, 16.4 mgl® 2F duh¢-&

of vla] AAEfolA FH o] tha Eghow, 2
A7} Zeisel 5709 A7} 1t fAkst As YERS
o} olol Hal], f7heAlERl nhdefolol Al o] 9=
B A= 17.28 mg, Zeisel Vo= 26 mg, =
T ofo] A g Z47] 20.07 mg, 22.4 mgO® H7k=
Aol whet F Figo] alolE HGlow, Al A==



13.68 mg, 14.1 mg, A== 28.5 mg, 16.5 mglE
7P, kAR, SAEE oA EAERA Y] A
ol HAth thyte] FAIFelAE 10 mg mIRke] whe-
9 TS Bk 55 9 FRA ATRY, JIAHE
?M ()7} 19.72 mg, NWAF7F 4.00 mgO=E 100 g
9 o] HIFHY ATt AAIEG 5uf
ol ¥ e Apolr} Zlon, 13] v 7 =¥ §F
2 QAHE Ay (W) 7 1.58 mg, AI7F 4.00 mge
2 AT FEE e ?MEEP esly =¥ o] =

otk AR Al ATke] 9 A Aok 0.34
mg, Zeisel SV o)X= 0.6 mgoi w|gFe] F1lo] A&y

Ehs

O
“‘ru

aev Fete ﬁo, % AT
A ekoront Zeisel o)M= 0.3 mglE F&#o| thi
ot AEEglom, fi e ==t X ] o v o
2 AFelMs o] AFHA oLy, Zeisel 5ol
+ 9.9 mg? F3lo] A&EHUTt (Table 6, 10).
EFlME 17 4w, 2R E ol A
SHA oo, ol Fd g AP
x4 71 v F 35S e (Table 7).
100 g &9 o] w2 A% SAE AR EGE o,
2

T AdellM s Z7lo] AEH

Zu]

}__J_}\

WFele ke 9ol 21712 WA 012, BAELY,

FUA, Bol, 4uA, 97 T WA, Bk oF €0

= 20 g0] o} deolF, o 1, 5291 4 ¢

R RRL 2 89 4E02 $5Y 4 Qa1 AE 0
s

g 217
0 WISk AR e, S, vk, S,
ghe, 97 PRe 2o Ueht b9} W, 257} 29
o b2 o)glon) Qe 2

7PZL i 27le

P
= T

el

91‘;} (Table 9)
ol9} Fo] mAamWel 2t éﬂrﬂ Zeisel Vo)A LC-
ESI-IDMSE AMgslo] BA38F 4-x)9} v g u o 2
FrE gAR vt S Belo, Aoyt Wt
Fo 9 gl  AfolE Ko gto g oo gt &
Qlo] o]Fojzjok g Z1 0% AR} (Table 2, 10).
bt} A8 AEL TR FF0] tERE ¥ AF
ZdHe] AEst A2 SlsiA AlSH o ® ol THA] AlE
-4 =4 ?E B4 23] 9Ae =¥ databased 7&

yil

T §l_

3= o 95} 3] 2| (Korean J Nutr) 2008; 41 (5): 428~438 /437

(o] OF
i =
2 AFe sl A AEe 2 S 245 4
sto] 2001d% FUAZAEEALY thaw] AEF thl
E 213% 185%) tfs}e] choline oxidase EAHS AR
sto] A9 F FHTES BA5Y g 2 d9E
At
213100 g & =9 g=o] 58 2352 v Y 476.04

mg, "I @ Ao)7} 452,42 mg, A~317]7F 427.16 mg, H1A
J7)3F 42492 mg, FAEZFH 414.44 mg, 'BA 381.30
mg, =] 378.88 mg, ¥4 309.88 mg, ¥a7I3F 259.38
mg, 5 238.62 mgZ AZRH, 259 7t dF9) F
F7F 13 AFeE Bd ¢ A, I HE ol vt
o] 193.18 mg, Auel7l 18273 mgo.2 TRE 4
I F FYAEQ AoE YElh AT HAdF
oA W Fd FeFe ®Glom 3 Gk} SHAtlAE

1 mg olake] v F¥ FFE wAh nFE, W,

&F, FNE, ST 715 SelMs 2de] AEHA osk
o A, AR, 2R A AR A =
AEde & ATk

o] AatellM = wj HAxolwF, ofF ZhEEd 3
W, AR AEET AEolH, AE AN
o = B L AlEel, FEA AEellds o, B,
Fi7F 299 o HEAEYE & U0 HOR Zei-
sel®] A3t wlel] A Foldt AyE RSl ot Ut
5 AN Al dist wop geket Bkl thet o
7 Fwpetok shejEhar vk
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