@ CrossMark

Korean | Food Cook Sci DISSN 2287-1780

htto.//ax.aol.org/10,.9724/kfcs, 2016,.32 5,627

5ol et HAE Y A4} HANE 24} L
HAFAE T A i AL
ghgA .ol gu|' . AR A’ A F*

SEEEEL RS AV EEERES DEE R R EEERE FEE AL EEE R R RS e

Recognition and Intake Frequency of Sugar by College Students and Suggestions
on Reducing Sugar Recipes for Institutional Foodservices

Ok-Jin Park : Youngmee Lee' - Jung-Hyun Kim’ - Sung Hee Min®"
Department of Hotel and Tourism, Yeojoo Institution of Technology, Yeojoo 12652, Korea
]Deparlment of Food and Nutrition, Gachon University, Seongnam 13120, Korea
2Deparl‘ment of Home Economics Education, PaiChai University, Daejeon 35345, Korea
3Department of Oriental Medical Food and Nutrition, Jecheon 27136, Korea

Abstract

Purpose: Although excessive intake sugar may increase the overall energy intake, it leads to a reduction in the intake of foods containing
other nutritionally adequate calories. Excessive sugar intake can also lead to an unhealthy diet, weight gain, and risk of metabolic
disorders. The purpose of this study was to assess the recognition by college students, their frequency of eating sugar containing foods,
and suggesting sugar reduction in the menus of institutional foodservices. Methods: A questionnaire was used to survey 145 college
students to evaluate their recognition and eating frequency of consuming sugar containing foods. Subsequently, sugar reduction menus
for institutional foodservice were suggested. Results: Most of the subjects (80.0%) were aware of the meaning of sugar reduction. The
necessity of reducing sugar in their meals was recognized by 57.8%. These participants tended to check nutrition labeling more. Eating
frequencies of sugar containing foods were not significantly different by the subjects’ BMI, but they were significantly different by
gender, when evaluating cooked foods. We suggested 20% sugar reduction recipes of Korean style barbequed pork, and sweet and sour
chicken for institutional foodservices. Conclusion: The awareness of college students and the knowledge regarding sugar reduction were
low. Sensory acceptabilities of Korean style barbequed pork and sweet and sour chicken were not significantly different, until the
benefit of 20% sugar reduction was mentioned. Thus, continuous education for reduction of sugar intake are required, and also efforts
are needed to develop menus containing less sugar.
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Table 1, General characteristics of the subjects

Variables n(%)
Gender
Male 57(42.2)
Female 78(57.8)

Resident area

= = = Seoul 60(44.4)
1. TAHAIRIO] UHHSN W THR0) i3 214 Cveonee! OED
Kangwon 15(11.1)
1) eEY BMI
B AT A o oAl o] dRk 542 Table 137
1 RO — Under weight (<18.5) 21(15.6)
Z2o A BxXs GAV)F 422%, AT 57.8% A AF Normal (18.5.22.9 102(75.6
Ao X2o| 44.4%, AT 444%, BLE 111%=2 % ormal (18.5-22.9) (75.6)
*JHMoﬂ = u]8o] 75.6%A.0 AAFE 15.6%, I Total 135(100)
Az 8.9%«] l"f:}ii RS T
7} 822%= UER} ol& Bl tistele &stARE B
2) =0l cigt ol F7F FolIA & WEH oAM= F A Kok A
AL DGR U A4 AR Ashe Fg = A 2 5 ATk 9 Anse] julel dis) e
15t gtk e ool 4 2 olck St Aol so, < YL SRS SRAVE WA 6672 1Y WA
RELE SEAE 8o%gon of7t &x gtke gux & YA U= SEARE 133%AoH EEt= SHA
Yes
No 8.9% Yes 8.9%

Do you know what sugar is?

 13.3%

Do you know the meaning of reducing
sugar?

Don't know

No 22.2% Yes 57.8%

Do you think you should reduce sugarin
your ordinary meal?

Yes 8.9%

Do you have experience of education about
sugar consumption?

Fig. 1. Perceptions about reducing sugar intake,
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Table 2, Eating behavior related sugar by gender
Variables Gender Total t-value
Male (n=57) Female (n=78) (n=135)

I like sweet taste. 3.84+0.68" 3.88+0.86 3.87+0.78 0.031
I often want to eat sweets. 3.21+0.92 3.50+0.95 3.38+0.93 1.05
I have sweet taste side dishes in my home. 2.32+40.75 2.19+0.75 2.24+0.74 0.29
I eats out sweet taste foods much. 2.84+0.76 3.15+1.12 3.02+0.98 1.09
I usually have beverages and cookies in my home. 2.37£1.16 2.46+1.30 2.42+1.12 0.06
I don't want to eat less sweet foods. 1.84+0.69 1.88+0.71 1.87+0.69 0.04
I choose sweets as a snack. 2.58+1.01 2.73+£1.12 2.67+1.06 0.22
I try not to eat sweet foods. 2.32+0.95 2.38+0.75 2.36+0.83 0.07
I check nutrition (sugar) lables when purchasing foods. 1.74+0.93 1.65+0.75 1.69+0.82 0.11
Reducing intake sweets will be good for health. 3.32+1.00 3.46+1.21 3.40+1.12 0.18

Y MeantSD: The scores are ranged from 1; never 5; very much.
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Table 3, Eating behavior related sugar by BMI
BMI
Variables Total F-value
Underweight Normal Overweight
I like sweet taste. 3.86+1.07" 3.85+0.74 4.00£0.82 3.87+0.78 0.06
I often want to eat sweets. 3.14+0.69 3.47+0.99 3.00+0.82 3.38+0.94 0.70
I have sweet taste side dishes in my home. 2.00+0.82 2.26+0.75 2.50+0.58 2.24+0.73 0.61
I eats out sweet taste foods much. 2.714£0.95 3.12+1.04 2.75+0.50 3.02+0.98 0.63
I usually have beverages and cookies in my home. 2.43+1.39 2.41+£1.16 2.50£1.92 2.42+1.23 0.01
I don't want to eat less sweet foods. 1.71+0.76 1.94+0.69 1.50+0.57 1.87+0.64 0.91
I choose sweets as a snack. 2.71+£1.38 2.71£1.00 2.25+1.26 2.67+1.07 0.33
I try not to eat sweet foods. 2.14+0.69 2.35+0.81 2.75+1.26 2.36+0.83 0.67
I check nutrition labels when purchasing foods. 1.29+0.49 1.74+0.79 2.00+1.41 1.69+0.82 1.19
Reducing eat sweets will be good for health. 3.29+1.49 3.38+1.10 3.75+0.50 3.40+1.12 0.23
Y MeantSD: The scores are ranged from 1; never 5; very much.
Table 4, Eating behavior related sugar by nutrition education about sweet foods
Nutrition education experience
Variables Total t-value
Yes No

I like sweet taste. 3.25+1.26" 3.93+0.72 3.87+0.78 2.81
I often want to eat sweets. 3.00+1.41 3.41+0.89 3.38+0.94 0.71
I have sweet taste side dishes in my home. 2.25+0.50 2.24+0.77 2.24+0.74 0.01
I eats out sweet taste foods much. 2.75+1.71 3.05+0.92 3.02+0.99 0.33
I usually have beverages and cookies in my home. 2.75€1.5 2.39+1.22 2.42+1.23 0.31
I don't want to eat less sweet foods. 1.75+0.96 1.88+0.68 1.87+0.69 0.12
I choose sweets as a snack. 2.00+0.82 2.73+1.07 2.67+1.06 1.75
I try not to eat sweet foods. 3.00+0.82 2.29+0.81 2.36+0.83 2.75
I check nutrition (sugar) lables when purchasing foods. 2.25+1.26 1.63+0.77 1.69+0.82 2.10
Reducing eat sweets will be good for health. 3.75£1.26 3.37+1.11 3.40+1.12 0.43

Y MeantSD: The scores are ranged from 1; never 5; very much.
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Table 5, Eating behavior related sugar by recognition of the need to reduce sugar

Need to reduce sugar

Variables Total F-value
Yes No Don't know

I like sweet taste. 3.77+0.77" 4.00+0.94 4.00+0.71 3.87+0.78 0.46
I often want to eat sweets. 3.27+0.87 3.40+1.08 3.67+1.00 3.38+0.94 0.60
I have sweet taste side dishes in my home. 2.2340.71 2.00+0.67 2.56+0.88 2.24+40.73 1.36
I eat out sweet taste foods much. 3.12+0.91 2.70+1.16 3.11£1.05 3.02+0.98 0.67
I usually have beverages and cookies in my home.  2.00+1.27 2.50+1.35 2.11£1.05 2.42+1.23 0.35
I don't want to eat less sweet foods. 1.88+0.65 1.60+0.70 2.11+0.78 1.87+0.64 1.32
I choose sweets as a snack. 2.62+0.98 2.80+1.40 2.67+1.00 2.67+1.07 0.10
I try not to eat sweet foods. 2.46+0.71° 1.80+0.79" 2.67+1.00° 2.36+0.83 3.42°
I check nutrition lables when purchasing foods. 1.88+0.91° 1.10+0.32° 1.78+0.67° 1.69+0.82 3.79"
Reducing eat sweets will be good for health. 3.54+1.14 3.30+1.25 3.11+0.93 3.40+1.12 0.53

Y MeanSD: The scores are ranged from 1; never 5; very much.
"p<0.05.

™ Values in same column with difference superscripts are significantly different by Duncan's multiple range test (*p<0.05).

Table 6, Affinity of sugars by gender and BMI

Gender
Male Female Total t-value
29.63+4.79"  30.77+4.96 30.29+4.87 0.59
BMI
e s Corsaa T e
28.00£4.08 30.41£5.12  31.00+4.16  30.29+4.87  0.52

Y MeantSD: The scores are 10 answers sum of the sugar con-
sumption behavior
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Table 7. Frequency of sweet food by gender

Variables Gender Total t-value
Male Female
Candy & Chocolate 8.53%7.57" 11.12+9.15 10.02+8.52 1.01
Carbonated beverage 8.28+8.11 11.73£10.38 10.32+£9.57 1.39
Processed foods Fruit drink 5.42+5.29 8.04+£7.06 6.93+6.44 1.85
Ice cream & Flavored milk 6.68+7.76 4.314£3.40 5.3145.71 1.94
Cookies & Bread 5.5245.19 9.58+8.12 7.87+7.25 3.63
Stir-fried (major side dish) 8.05+7.94 3.04+2.86 5.16+6.06 8.86
Stir-fried (minor side dish) 8.47+7.63 3.96+6.58 5.87+7.31 4.52°
Cooked foods Fried with sauce 6.74+7.72 1.96+1.54 3.98+5.60 9.52"
Boiled in soy sauce 6.58+7.81 2.46+5.74 4.2+6.92 417"
Steamed 7.16+8.01 2.924+5.68 4.71+7.01 431°
l) Meani*S*D: average of frequency based one month.
p<0.05, p<0.01.
Table 8, Frequency of sweet food by BMI
Variables BMI Total F-value
Under weight Normal Over weight
Candy & Chocolate 8.14+6.57" 10.79+9.14 6.75+5.50 10.02+8.52 0.59
Carbonated beverage 12.00£10.33 10.12+9.94 9.50+6.35 10.3249.57 0.11
Processed foods Fruit drink 8.71+£5.88 6.79+6.60 5.00£6.87 6.93+6.44 0.44
Ice cream & Processed milk 4.43£5.03 5.53£5.86 5.00£6.88 5.31£5.71 0.11
Bread 3.57+1.13 8.97+7.80 6.00+6.16 7.87+7.25 1.82
Stir-fried (major side dish) 1.86+1.46 5.64+6.55 6.75+5.50 5.16+6.06 1.31
Stir-fried (minor side dish) 2.14+1.77 6.62+7.98 6.00+6.16 5.87+7.31 1.09
Cooked foods  Fried with sauce 1.86+1.46 3.85£5.73 8.75£7.32 3.98+5.60 2.06
Boiled in soy sauce 1.71£1.60 4.50+7.62 6.00+6.16 4.20+6.92 0.61
Steamed 2.29+1.60 5.24+7.68 4.50£7.00 4.71£7.01 0.51

" Mean+SD: average of frequency based one month.
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A e W sy AASRE A9 99 AEE g g iy gelw ol He wiwre) AkA 27
AFelor FS FoRItE SRASE AR = o gYHE WE F E5E)9) $349 2% WRHE
Fos ol 123] A= AT AdEs AANE gxsie @rhg gao) diat AdzaE AT =
= ©@Ue Folshs A% doldthe SHA Bk 23818 934959 g4H e %2 AT eEAoA AALY
AHRNETE ST zeleAe] gANES BRE Fob gasg Agsidon], dulddaM HukT 25%
she Axrh A4 T3t SRE Aol dulks Folet 2 HA A7 How HAFYI o] J|Zow =S
ol ST ARy o8y AHARIETE fRE =T my9) g zeA Ak A7E wee AR
B Zhe el i w5t /142 HAS] /IASl geymable 10, Table 11). ESERI)G BPH e £Fe
e WhA ZP|AEel dieh @8t O%A 86= 4 7 Amz gzrow sy, ofrld @R H7FES 10%,
glovl = Qls) 2] 4Fe] 7 AHE AKHOR A gy, ke gavE YT o el xeldt & FUE
A S71E f19de] AntaL dds] & 5 3ok
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Table 9. Frequency of sweet food by preference of sweet taste
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Preference of sweet taste

Variables Total F-value
Yes Mediocre No
Candy & Chocolate 12.2148.75™ 5.45+4.86" 0.00:£0.00™ 10.02+8.52 470"
Carbonated beverage 12.03+£10.27 5.64+6.15 9.50+7.78 10.32+£9.57 1.89
Processed foods Fruit drink 8.19+6.93" 2.82+1.66" 9.50+7.78° 6.93+£6.44 333
Ice cream & Processed milk 6.00£6.25 3.91£3.96 2.00+2.83 5.31£5.71 0.89
Bread 9.22+7.68 4.91+£5.19 2.50+2.12 7.87£7.25 2.12
Stir-fried (major side dish) 5.03+5.05 6.00£8.93 2.50£2.12 5.16£6.06 0.29
Stir-fried (minor side dish) 5.75+6.78 7.1849.23 0.50+0.72 5.87+7.31 0.71
Cooked foods  Fried with sauce 4.00+4.49 4.45+8.58 1.00+0.00 3.98+5.60 0.31
Boiled in soy sauce 4.00+6.28 5.36+9.20 1.00+0.00 4.20+6.92 0.37
Steamed 4.59+6.48 5.45£9.15 2.50+£2.12 4.71£7.01 0.16

" Mean£SD: average of frequency based one month.
"p<0.05.

*® Values in same column with difference superscripts are significantly different by Duncan's multiple range test (p<0.05).
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Table 10, Recipe of Korean style barbecued pork (g)

Standard  Reducing sugar Reducing sugar

recipe (10%) (20%)

Pork 100 100 100
Onion 3 3 3
Leek 5 5 5
Soy sauce 10 10 10
Sugar 5 4.5 4
Garlic 2 2 2
Ginger 1 1 1
Cooking wine 3 3 3
Sesame oil 1 1 1
Pepper 0.01 0.01 0.01
Sesame 1 1 1
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Table 11, Recipe of sweet and sour chicken (g)

Standard  Reducing sugar Reducing sugar

recipe (10%) (20%)

Fried chicken 100 100 100
Soy sauce 100 100 100
Sugar 30 27 24
Syrup 100 90 80
Onion 50 50 50
Leek 40 40 40

Table 12, Sensory evaluation of menus by reducing sugar

Korean style .
Y Sweet and sour chicken

Reducing barbecued pork
sugar (%) Overall Overall
Sweetness Sweetness
acceptance acceptance
0 3.53£1.06°7 3.29+1.04 3.60£0.75""  3.29+0.92
10 3.60£0.75"  3.29+0.92 3.22+0.82°  3.31+0.90
20 3.11£1.07° 3204078 2.56+0.69°  3.31+0.82
F-value 3.36 0.14 21.95™ 0.01

Y Mean+SD. 'p<0.05, *p<0.001.
*® Values in same column with difference superscripts are signi-
ficantly different by Duncan's multiple range test (*p<0.05)‘
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