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ABSTRACT

The study evaluated the scientific evidence that can be used to promote the selection of healthier snacks by comparing
and analyzing the energy, carbohydrates, sugar, protein, fat, saturated fat, trans fat, cholesterol, and sodium content of different
snack types, particularly focusing on sugars, saturated fat, and sodium levels. This study targeted 3,174 snack products using
the integrated version of the Food and Nutrient Database for Dietary Studies, registered with the Ministry of Food and Drug
Safety in 2022. Chocolate products (6.62 g) and wafers (6.59 g) had the highest sugar content per 100 kcal (p<0.001), while
snacks had the lowest sugar content at 13.44 g. In terms of the saturated fat content, wafers (2.64 g) and chocolate products
(2.37 g) had the highest levels per 100 kcal (p<0.001). On the other hand, Korean confectioneries (0.92 g) had the lowest
saturated fat content. When examining the sodium content, crackers (113.05 mg) showed the highest levels per 100 kecal, while
Korean confectioneries (27.91 mg) had the lowest levels (p<0.001). Overall, Korean confectioneries contained fewer nutrients
of concern than other snack types, while chocolate products showed consistently high levels of the nutrients of concern.
Consumers need to pay attention to nutrition labeling and make informed choices, particularly when selecting snacks, to
prioritize personal health. Applying the findings of this study to preventing the health problems caused by the excessive intake
of sugars, saturated fat, and sodium during long-term snack consumption can have a wide range of implications.
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Table 1. Energy and nutrient content per one serving size according to confectionery type

) Chocolat K
Variables Total Snacks Cookies przzzcise Wafers Crackers confe;)trizgtl:;ries p-value
(n=3,174) (n=1,336) (n=630) (1490) (n=334) (n=231) (1-153)
One serving size (2 77.80+ 80.35+ 74.82+ 7427+ 68.04+ 87.84+ 85.20+ 0,001
g size (& 51.08 4927 49.96* 45.45% 44.62° 49.75° 86.06° ’
Energy (keal) 371.00+ 390.54+ 353.68+ 359.02+ 334.22+ 393.78+ 356.24+ 0,001
& 243.20 243.08" 241.91% 223.16® 215.00° 227.75% 349.71% :
49.52+ 5235+ 45,15+ 45.75+ 41.82+ 5931+ 56.88+
Carbohydrate (g) 35.80 37.31° 3245 28.83" 28.79° 34.33° 57.55° <0.001
Sugars (2) 15.93+ 10.92+ 17.38+ 22.99+ 2041+ 15.56+ 21.69+ 0,001
£ars & 16.89 15.01° 17.13° 16.00° 14,53 15.05° 25.62 :
Protein (@) 5.34+ 5.39+ 5.29+ 4.90+ 436+ 7.29+ 5.53+ 0,001
& 434 4.25° 4.53° 3.64% 3.66° 4.62° 6.00% )
Fat (2 16.94+ 17.71+ 17.18+ 17.91+ 16.76+ 14.15+ 10.55+ <0.001
& 13.04 13.67° 12.83° 12.92° 11.33% 10.87* 12.66° :
7.18+ 6.29+ 8.05+ 8.91+ 9.27+ 6.20= 2,74+
Saturated fat (g) 7.50 7.19° 7.84° 7.62° 8.11° 7.03" 2.68° <0.001
0.22+ 0.05+ 0.22+ 0.68+ 0.08+ 0.22+ 0.05+
Trans f: 14
rans fat (g) 4.67 0.53 0.68 10.73 0.24 2.16 0.09 0.143
12.34+ 479+ 25.82+ 15.78+ 11.24+ 438+ 8.97+
Cholesterol (mg) 29.61 21.66° 31.62° 45.03" 18.75° 12.19° 10.68™ <0.001
Sodium (mg) 265.40+ 360.46+ 168.29+ 188.05+ 151.81+ 422.63+ 93.05+ 0,001
e 309 359.83° 199.66° 195.98° 197.92¢ 389.95° 129.31¢ )

Mean+S.D.
p-value was tested by one-way ANOVA test.
Values with different superscripts within a row are significantly different by Bartlett’s test (p<0.05).
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Table 2. Energy and nutrient content per 100 g according to confectionery type

Variables Total Snacks Cookies (;}ESZEICT: Wafers Crackers con;e(;rizjzries p-value
(0=3,174)  (n=1,336) (n=630) (0490) (1=334) (n=231) (1153)
Eneray (keal) 48238+ 491 40 481,59+ 484,74+ 486,96+ 45236+ aser o
&y 80.68 79.26° 100.73* 67.25° 64.21° 57.81° 74.92° :
63.83+ 65.42+ 60.42+ 62.58+ 60.23+ 67.43+ 70.44+
Carbohydrate (g) 17.66 20.44™ 15.26° 1531 12.10¢ 9.69 nie 000
Sugars (@) 21.08+ 13.44+ 2356+ 31.70+ 31,20+ 17.44+ 2685 o
£ars & 15.22 12.38¢ 15.53 12.94° 11.07° 13.01°¢ 15.69° :
Protein (@) 711+ 6.73+ 743+ 6.92+ 7.05+ 8.90+ 720+ 0001
otemn (& 485 3.14° 5000 476" 8.60 4.60° 421° :
Fat (0 2237+ 251+ 23.65+ 2429+ 24.63+ 1637+ 1396 oo
& 11.39 10.43° 1227 14.73 6.74° 7.97° 8.93° :
941+ 7.74+ 11.46+ 11.76+ 13.03+ 6.72+ 420+
Saturated fat (g) 833 6.99 11.81° 6.88" 6.54° 577 426 <0.001
036+ 0.06+ 0.26+ 138+ 0.12+ 0.14+ 0.03+
Trans fat (g) 10.23 0.55 0.58 23.90 0.26 1.08 0.06 0424
2026+ 6.28+ 4156+ 25.00+ 26.16+ 553+ 2022+
holesterol <0.001
Cholesterol (mg) 45 66 25.84° 47.69° 537" 38.95° 13.44° 27.90° 0.00
Sodium (mg) 340.77+ 457 .40+ 227.61+ 255.044 204.74+ 498 41+ 279
e 309.91 330.11° 241.76¢° 186.81° 247.01° 379.85 136.68° :

Mean+S.D.
p-value was tested by one-way ANOVA test.

Values with different superscripts within a row are significantly different by Scheffe’s test (p<0.05).
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Table 3. Energy and nutrient content per 100 kcal according to confectionery type

Variables Total Snacks Cookies (;li(o)zzlcitse Waers Crackers cont{z;rizjltries p-value
(0=3,174)  (n=1336) (n=630) (490) (n=334) (n=231) (-153)

Carbohydrate (g) 13.6245.70  13.76£5.54> 12.80+3.14° 13.09+3.47° 1245+230°  15.19+3.10° 17.71£16.64*  <0.001
Sugars (g) 4494338  2.8242.68°  5.0443.44° 6624292  6.59+2.69°  3.824285°  6.36+4.05° <0.001
Protein (g) 1534146  1.41+0.74°  1.6242.22™°  1.45+£1.08™ 1.49+2.04°  2.00£1.02°  1.81£2.12% <0.001
Fat (g) 4534223  4.44+199° 4874246  4.94+3.11°  5.01+1.02° 348+1.42°  3.10+£1.72° <0.001
Saturated fat (g)  1.89£1.55  1.52£1.36°  231+2.04°  237+129"  2.64+1.26" 1.40£1.12°  0.92+0.83° <0.001
Trans fat (g) 0.07+2.09  0.01£0.10  0.05+0.12  0.28+4.88  0.02+0.05 0.02£021  0.009+0.02 0.410
Cholesterol (mg) — 4.28+849  125+4.72°  8.77+10.36° 5.29+10.75° 5.75+8.58" 1.15+2.73°  4.56£6.02° <0.001
Sodium (mg) 71.43467.39  94.16£72.37° 48.83+52.81° 53.28+38.76° 40.95+45.93° 113.05£90.90" 27.91+31.88"  <0.001

Mean+S.D.
p-value was tested by one-way ANOVA test.

Values with different superscripts within a row are significantly different by Scheffe’s test (p<0.05).

d7e] 10% W& o dxsta ik SR f-eivkel A4
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FF31.70 g)¢ d1°1HF(31.20 g)7F 3o, 100 keal F-
J|EoRE 2ZRINFETF6.62 ), dolHF6.59 g), Tt
F(6.36 )7t 1 ¢ ARl Hlste] FojnlehA] E3kthp<
0.001). gHA F 7FA] 7oA 2= {7F 242t 13.44 g, 2.82
g 2 71 YA Yelgth 223 ERS} dolHFe A
A gl XS] GR/7F 30% ol/d2 A B8] = vl&
= st flol, "Rl Hokdk AHE syl flske
AH A BAHES nEstdor & Havt ok 19 vlst
o] 2d{F= 100 g9 SRV oF 13%E AR5k thE #A}
frdol HleiA 22 Ky thH] 22 G/ AHAE & 5 e
o|MS Bt 2UlF FolME 100 g 7HE W B
Fo Bl AFe2e FuRy, oY, 2
YAE FOR o5 AF BFH TS 00Utk

guhel AdRlelAe] FA el S A&H 0w 7t
she FAR BuEded], SuAddSz=A A8E 7N
o7 ZAM AFEA TR HAH7F dFAHA BlE o
H] 200742 16%, 201792 20.9%=Z 5718l tHSong SI

ol ml

ol

2o
fo met

o
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APPENDIX

Appendix Table 1. Energy and nutrient content per total weight according to confectionery type

Variables Togl Shads Cogiies (';)}rlzfiﬁi:ie Waks Craleers con;:;)trif)?lr;ries p-value
=3,174 =1 . =334 =231
(n=3,174) (n=1,336) (n=630) (r490) (n=334) (n=231) (1=153)
124.99+88.27" 112.72477.63° 123.76+88.64° 123.13+87.90° 118.19+88.29° 175.46493.02° 181.73£116.75° <0.001
Total weight (g)
100.00? 100.00 100.00 115.00 107.50 110.00 115.00
594.04+413.13 544.93+365.33" 582.14+409.69° 597.55+425.50° 588.44+44891° 793.30+439.35°% 771.914515.69* <0.001
Energy (kcal)
489.00 450.00 481.67 540.00 519.50 569.59 520.00
80.73+67.17 74.61£70.22° 74.95+57.06° 76.64+58.05° 73.97+58.53" 118.83:+64.22° 128.34+87.73" <0.001
Carbohydrate (g)
63.75 62.28 59.20 68.00 58.67 73.00 87.61
26.90+30.54 15.58421.34¢ 29.13428.17° 39.67+36.11° 35.46+31.05% 31.46+31.32¢ 50.08+44.63" <0.001
Sugars (g)
16.25 7.80 20.00 34.45 31.48 13.34 30.40
8.51+7.35 7.5546.73° 8.3746.67° 7.9546.93° 7.42+46.50° 14.64+9.23" 12.36+9.31° <0.001
Protein (g)
6.40 6.00 6.42 7.00 5.66 8.75 7.50
26.71421.78 24.25+18.93% 28.47+24.90% 29.39422 43 29.40+23.38" 28.81421.59% 23.22423.31° <0.001
Fat (g)
21.33 21.00 22.78 25.60 23.13 14.38 13.28
11.25+12.10 8.61+10.24% 12.85+12.62% 14.29+12.35® 15.84+15.21° 11.65+11.53% 7.32+10.80" <0.001
Saturated fat (g)
7.11 6.00 8.93 11.38 11.93 3.95 3.38
0.96£36.79 0.06+0.54 0.30+0.86 4.54+86.05 0.14+0.57 0.2742.18 0.08+0.16 0.472
Trans fat (g)
0.00 0.00 0.00 0.00 0.00 0.00 0.00
22.37459.36 7.34+45.64° 48.38+77.40° 25.61463.45 18.16+35.71% 8.30:+18.97™ 46.31+89.08 <0.001
Cholesterol (mg)
2.17 0.00 26.09 8.00 5.61 0.00 9.26
420.52+569.69 498.48+596.31° 278.414348.97° 318.244348.09° 272.69+340.99°  927.06+1,083.64°  210.46+270.72° <0.001
Sodium (mg)
248.89 344.54 170.00 230.00 130.68 418.00 108.00

D MeantS.D.
2 Median value.

p-value was tested by one-way ANOVA test.

Values with different superscripts within a row are significantly different by Scheffe’s test (p<0.05).
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