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Analysis of Na and Cl Contents in Children’s Favorite Foods”
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ABSTRACT

The Na, component of salt, can increase the risk of high blood pressure and hypertension. Especially, children are ex-
posed to an increased risk of high sodium intake, because they often consume Na-rich processed foods and commerci-
ally prepared foods in the street. However, the database for the sodium and chloride content for these children’s favorite
foods is insufficient. In this study, the Na and Cl contents in 89 children’s favorite foods were analyzed by using Instru-
mental Neutron Activation Analysis (INAA) method. The analyzed food items were presented after being classified
into 33 kinds of food groups. The Na contents in 100 g children’s favorite foods ranged from 0.3 mg to 35.1mg in fruits,
28.9mg to 82.5mg in milks, 127.2 mg to 602.2 mg in breads, cakes, sandwiches, and rice cakes, 2.5 mg to 1169.9 mg in
candies, cookies and ice creams, 226.9 mg to 693.7 mg in commercially prepared street foods, and 103.4 mg to 875.8
mg in fast foods of westernized restaurant. Among children’s favorite food groups, 100 g fried chicken, hotdog, burgers,
and donuts contained an average Na of 536 mg, 553 mg, 794 mg, and 562.2 mg, respectively, so they are classified as
‘high Na foods’. In contrast, 100 g fruits and dairy products contained Na an average 4.9 mg and 43.4 mg, respectively,

being classified as ‘low Na foods’. One serving of ramen, mandu - noodle, and burger -

pizza can supply over 667mg

Na, which is one third of the KDRI targeted intake. Likewise, the CI contents in children’s favorite foods were diverse
according to food groups. The Cl contents in the analyzed foods differed from the 1.5 times of Na content, which is
assumed in general. This study showed that the Na and Cl contents in children’s favorite foods are very diverse. Con-
clusively, a strategy to reduce Na contents in the fast foods such as noodles and westernized restaurant foods is neces-
sary for children health. (Korean J Nutr 2010; 43(5): 524~532)
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Table 1. Experimental condition of INAA for the food analysis

Nuclide by Half-Life ~ Sample Wt. (mg) Irradiation time

Nuclides detected

Cooling fime (Gamma-Ray Energy, keV)

Counting time

Long 50— 100 4 hrs. 9—11 days 1,000 sec. *Na (1368)
Short (Medium) 10— 20 1 min. 2-3hrs. 400 sec. *Cl (1643)
INAA: Instrumental Neutron activation analysis
Table 2. Analytical results of NIST SRMs by INAA (Unit: ug/g)
Elements Certified value = Unc. Mean £ SD Rel. error (%) SRM No. (Name)
Na 266.0 £ 12.0 258.7 = 12.4 0.91 GBWO09101 (Hair)
Cl 414.0 3735 £ 11.0 3.32 1572 (citrus leaves)
INAA: Instrumental Neutron activation analysis
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Table 3. Na and Cl contents in 100 g children’s favorite foods (unit: mg)

. Na Cl
Variables ltems
Mean Range Mean Range
Fruits, sweet potato, milks
Fruits 9 4.9 0.3—-35.1 17.2 0.4-72.6
Cooked sweet potato 1 26.5 26.5—26.5 53.9 53.9
Milks
Plain milks 3 41.1 36.2—-48.8 101.5 83.6—118.3
Processed milks 36.3 28.9-51.1 86.5 78.1—94.8
Soy milks 1 82.5 82.5 67.7 67.7
Yogurts 3 42.2 40.4—45.4 100.3 921.1-116.5
Breads, cakes, sandwiches, and rice cakes
Bread for meal 1 484.7 484.7 871.0 871.0
Choco cakes 2 175.2 127.2—-223.1 141.9 115.1-168.8
Hobbang 3 315.1 205.3 - 500.7 475.5 352.9 —687.6
Sandwiches 2 391.8 356.9 — 426.6 652.0 563.0—-741.0
Donuts 2 562.2 518.5—606.0 541.1 448.6 — 633.5
Rice cakes 5 275.9 183.2—385.1 498.7 334.8-715.5
Other breads 2 257.2 250.0 —264.4 436.9 423.7 — 450.1
Cookies, candies, chocolates, and ice creams
Ice creams 3 63.5 49.7 -72.6 125.9 109.3 —146.2
Chocolates 2 59.8 33.9-85.7 133.3 57.9 —208.7
Candies 4 50.7 2.5-173.6 117.9 3.1 —436.8
Cookies 4 496.9 100.8 —1169.9 927.0 209.3 —2048.0
Chips 3 448.6 247.6 — 602.4 817.8 416.5—1155.2
Cookies with chocolate 3 215.5 204.2 —226.7 258.9 238.2—282.1
Street foods
Kimbabs 2 278.6 249.9 - 307.2 506.7 464.5—548.8
Kimchi fried rice 1 405.7 405.7 669.2 669.2
Mandus 3 382.2 355.8—425.0 622.5 572.6—691.4
Ramens 3 330.0 226.9 —457.7 507.9 307.9 —822.1
Noodles 2 280.7 265.5—295.8 457.9 360.9 — 554.9
Tokbogki 1 265.7 265.7 457 .4 457.4
Kochis 3 353.7 257.3—516.1 519.3 462.2—- 6154
Hotdog - sausage 3 552.8 428.6 — 693.7 627.1 423.4—-990.9
Fried and spiced chicken 3 451.6 410.4—525.1 643.8 388.7 —725.2
Fast foods of westernized restaurant
Nuget - fried chicken in westernized restaurant 5 536.1 430.1 —875.8 614.3 451.3-923.4
Burgers 2 793.5 663.6 —923.3 1264.9 885.1 — 1644.7
Pizza 1 469.5 469.5 714.0 714.0
Salad 1 103.4 103.4 215.9 215.9
French fry 1 220.0 220.0 603.1 603.1
gl =P FRF7 T HEAFHTZS 47.6%, 50.6%, AFEC] Nad} Cl s #4183l ojdle] A AEs
86.9%, 64.2%% HdH o= 717t hpskal lqltk ©] Na g2 Aol wet vig- veksioith. WA, =
AAR, e, BYS, 715 A% 100 g3 B Na
a1 = g2k 717} 793 mg, 536 me, 553 mg, 563 mg, 497
mg? F& Fie UER ‘?_}‘?i"ﬂ A3 i 4 7k
Ao & - FEIA ofRlolEe] SRz 1k AF, ATFO B Na BHE 49 m 825 mgd) W2 5
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Table 4. Nutrients Reference Value (%) of Na & ClI contents in 1 portion size of children’s favorite processed or commercially pre-

pared foods

Variables Items of Mean of Na Cl

foodgroups  1serving (@) Mean NRV%  Mean  NRV%
Milks 3 180.2 97.7 4.9% 149.9 6.5%
Yogruts 1 90.3 39.1 2.0% 93.0 4.0%
Breads and cakes 6 85.2 294.5 14.7% 438.0 19.0%
Korean rice cakes 1 57.9 164.0 8.2% 295.5 12.8%
Ice creams 1 73.0 47.7 2.4% 94.9 4.1%
Candies and chocolates 2 12.4 6.6 0.3% 14.9 0.6%
Cookies and chips 3 48.1 172.3 8.6% 294.6 12.8%
Kimbab, fried Kimbab, and Kimchi fried rice 3 196.7 641.8 32.1%  1095.6 47.6%
Mandus and noodles 2 246.4 734.3 36.7%  1164.6 50.6%
Ramens 1 423.2 1335.8 66.8% 1998.3 86.9%
Kochi, hotdog, commercially fried and spiced chicken 3 77.3 338.5 16.9% 413.5 18.0%
Nugets - fried chickens 1 77.9 404.4 20.2% 454.3 19.8%
Burgers and pizza 2 148.1 941.2 471%  1476.6 64.2%
Salad and french fry 2 88.0 135.8 6.8% 338.9 14.7%
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Table 5. Comparison of Na contents in 100 g children’s favorite foods of this study with datas of KFDA and RDA (unit: mg)

Variables This study KFDA"™ RDAY
Banana 0.4 2
Persimmon 0.6 5
Tangerine 0.5 15
Orange 35.1 1
Plain milk 36.3 55
Banana flavored milk 35.6 40
Strawberry flavored milk 67.6 56
Chocolate milk 28.9 50
Strawberry flavored yogrut (curd type) 38.5 53
Sweet potato 26.5 (steamed) 5 (raw)
Bread for meal 484.7 66
Tokbbokki 265.7 390 (153 —892)
Sandwich 47.7 8.1 (1.1-25.8)
Spagetti 295.8 0
Hamsandwich 426.6 528
Toast 356.9 354 (206 —512) 592
Donuts 562.2 329 (150 —744) 360
Chocopie 226.7 209
Chocochip cookie 204.2 207
Chickenkangjeong 425.7 464 (444 — 489)
Kimbab 307.2 373 (248 — 589)
Kulddok 261.0 359
Mandu with meat 365.8 335 (223 —497) 272 (frozen)
Mandus 382.3 734.3
Noddle with sources 280.7 325 (254 — 479)
Ramens 423.2 728
Hotdog 449 387 (152 —675) 684
Pizza 469.5 398
Fried chicken 653.4 729
Kochis 353.7 375 (88 —870)
Nugets 471.8 613 (frozen)
Hamburger 663.6 443 (367 — 480) 490 (frozen)
Hodduk 264.4 280
Bungeobbang 250.0 262 (210 —360)
Hobbang with vegetable 500.7 409
Hobbang with small red bean 239.4 222
Jiinbbang 205.4 280
Jjajangmeon 265.5 711 (instant)
Na AHFgEolt 7] 452 *‘OM]EJF% el ol & olA e @dAFo] & & Na AFHZ] 8.1%E A4
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A, 13 T A% SAolY =, vRE T AArAAE A W opue) AREAR] Tk AEellA 9] Na A% ok
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