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Table 1. World per capita consumption of sugar

Per Capita consumption of sugar, g/day

Continent
2005 2011
Europe 103.8 104.7
North America 98.1 96.4
Central America 118.4 118.4
South America 138.1 145.2
Asia 449 479
Africa 43.8 447
Oceania 117.5 112.6
World Average 64.1 64.9

Source: ISO Sugar Year Book, 2012
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Table 2. Studies on the association between fructose intake and metabolic response

Study Subjects Test sweetener comparative sweetener  Time frame Metabolic responses
. 24 subject . . .
Rodin J (4) .Su N Fructose drink Glucose, aspartame 38 min Lower intake
(overweight/normal)
Rodin J (5) - Fructose pudding Glucose 225h Fewer calories and less fat
Melanson 30 normal-weight HFCS beverages sucrose beverages with 2 d No significant difference in leptin,
etal (6) women with meals meals or ghrelin suppression
12 normal-weight Fructose beverages  glucose beverages with Lower leptin and less ghrelin suppres-
Teff et al (7) . 2d .
women with meals meals sion after fructose
Yuetal(8) 138 healthy subjects Fructose vx./ith sucrose w?th low fat 10 wks No signiﬁcant. difference .in leptin,
low fat milk milk or ghrelin suppression
Zuckl)ey et 20 obese Women HFCS beverages sucrose beverages with 2 d No signiﬁcant. difference .in leptin,
al (9) with meals meals or ghrelin suppression
Akh: t al ied
T{?;; e 31 healthy men HFCS ;ﬁg:g:::’g\;zl:;e 75 min No significant difference in ghrelin
Soenenetal 70 healthy men and HFCS Sucrose 120-140 min No significant dlﬁere?nce in GLP-1,
(11) women or ghrelin
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Table 3. Review of epidemiological studies on the association between sugar-sweetened beverage consumption and weight gain

Study Type of analysis subjects summary of results
Positive association between sugar-sweetened beverage intake and BMI in boys
(p=0.038)
o 9-14 yrs No association between sugar-sweetened beverage intake and BMI in girls
Berkey et al (15 Longitudinal
erkey et al (15) ongitudinal 1=10000 (v=0.096)
No association between sugar-sweetened beverage intake and BMI in boys
adjusted energy intake
Forshee et al (16) Cross-sectional 6-19 yrs BMlis po.sitively ass'ociateq with consun'lption o'f diet. c?lrbonated beverages
n=98 and negatively associated with consumption of citrus juice
. Longitudinal 11-12 yrs .
L tal (1 In t by 0.24 BMI per 1 - it =0.03
udwig et al (17) (9 months follow-up) =548 crement by per 1 serving sugar-sweetened beverage (p )
Positive association between drink intake from milk, soda, fruit-juice, fruit-
Striegel-Moore et 9-10 yrs flavored drinks, coffee or tea and energy intake.
Follow-up (10yrs) . .. .
al (18) n=2371 Positive association between soda intake and BMI (Incremented by 0.011 per
100 g soda intake)
812 vrs Positive association between energy intake from sugar-sweetened beverage and
Phillips et al (19) Longitudinal =1 g 6 BMI z-score
No association between sugar-sweetened beverage intake and % body fat
James etal (20) RCT 7-11 yrs Increment % overweight or obese in normal weight (+7.5%)
(6months follow-up) n=644 Increment % overweight or obese in obese or overweight group (-0.2%)
Baseline BMI Z-score and soda consumption predicted 83.1% of the variance
Bl tal (21 Follow-up (2 =164
um etal (21) ollow-up (2 yrs) n=16 in year 2 BMI Z-score.
Mrdjenovic et al o 6-13 - . . .
: Je?zo ZV)I cetd Longitudinal = 3}(1;5 No association between sugar-sweetened beverage intake and weight gain
o 8-19 yrs . .
Mundt et al (23) Longitudinal 12208 No association between sugar-sweetened beverage intake and fat mass
o 2-5yrs .. .
Mewby et al (24) Longitudinal 1=1345 No association between sugar-sweetened beverage intake and BMI
Kvaavik E et al Follow-up (18-20 15-33
vaavie L eta ollow-up ( s Soft drinks intake was not associated with body weight.
25) yIs) n=422
. 13-18 yrs .. .
Ebbeling et al (26) RCT (25 wks) =10 BMI reduced to 82% in intervention group compared to control.
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Fig 2. Sweetener availability and obesity trend(Adv. Nutr. 4:246-256,
2013)
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Fig 3. World Health Organization obesity rate (BMI=30kg/m?, age =30y)
versus high-fructose corn syrup: in selected countries for 2005
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Table 4. Epidemiologic studies on the association between fructose consumption and fasting glucose level

Study Subjects Test sweetener comparative Time frame Metabolic responses
sweetener
Andersonetal 14 healthy-weight ~ 80% fructose, glucose, sucrose, 60 min blood glucose significant lower after fructose-
(3% men 20% glucose polycose glucose than glucose or sucrose
Teffet al (7) 12 normal-weight Fructo§e bever- glucqse beverages 2d lower blood glucose, insulin after fructose
women ages with meals with meals
12 ob Frut ilk Gl ilk
Wei et al (39) oese futosemt ucosem 3h Lower blood glucose after fructose:
men shakes shakes
30 l-weight HFCSb b
Melanson etal (6) normal-weigh . CVerages sucrose cverages 2d No significant difference in blood glucose, insulin
women with meals with meals
HFCS b b
Zuckley etal (9) 29 obese women . eVerages sucro§e cverages 2d No significant difference in blood glucose, insulin
with meals with meals
Akh: t al ied
a(\ll"(l)r)l . 31 healthy men HFCS ;ﬁgg:::gﬁ?jse 75 min No significant difference in blood glucose
t al healh
Soenen eta 70 healhty men HFCS Sucrose 120-140 min  No significant difference in blood glucose, insulin
(11) and women
Anderson et al 14 DM fructose 50-60 g hospiteq control 23 weeks Glycemic control 'improved signiﬁcantly than
(45) diet hospital control diet
12DM2 ixed fruct
Bantle et al (46) 3680 yrs ml)z 1% E)ose starch 8 days Increased blood glucose
12 DM2 ixed fruct . . .
Bantle et al (47) 4072 yrs m”;; 0% ;)ose starch 4 weeks No significant difference in blood glucose
Malerbi et al 16 DM2 ixed fruct
a Z 81)e a 542 yrs ml)z 0% l:::)ose starch, sucrose 4 weeks Decreased blood glucose
13DM2 ixed fruct
Osei et al (49) S yrs mn((; 5% I(;)ose starch 26 weeks Decreased blood glucose
Gri t 8DM2 (5:3 ixed fruct - . . N
ni)zzj)c)o ¢ 40 yr(s ) mlx(eg o EC) ose starch 8weeks  No significant difference in blood glucose, insulin
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Table 5. Epidemiologic studies on the association between fructose consumption and Dyslipidemia

Study Subjects Test sweetener comparative Time Metabolic responses
sweetener frame
n=34 Increased postprandial TG in
Stanh tal (39 HFCS (20% E - 24 hr .
ope ctal (39) (18 male, 16 female) (20%E) male subjects
. . I d dial TG &
Swarbrick et al (54) n=7 Fluid fructose (25% E) - 10 weeks fierease ) postprandia
fasting apoB level
n=12 Fructose Plasma TG increased as fructose
Hallfrisch et al (55 Solid fructose (7.5, 15% E 5 week . o
allfrisch etal (35) 39.8 yrs olid fructose (7.5, 15% E) (0% E) Weeks in the diets increased
HFCS 25% E) Glucose Plasma TG, LDL,
Stanh t al (56 =48 2 week
ope ctal (36) " Fructose (25% E) (25%E) WeeKs apoB were increased
. =20 .
Sibernegal et al (57) 38 5yrs Fluid fructose (150 g) Glucose 4 weeks Increased TG
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