\VQV J\.d..w‘ L\o o)jb L/\OOJLQ..; (Lj"‘:"a);"i w‘bb\i) LS:“J\.& GL.,; 39 r‘}.lﬁ

330w 93955 99 (S9l> © 33 Cu g pud 9lie 5Ll 9 (5590

\ \ . *) . .
el G ¢ Jol s sdge ¢ DME S Ly,

(t‘)) U@"ﬂv“ﬁ ﬁj}g;ﬁ»&a;ﬁulﬁuﬁbﬁf—\
(«-\/'O/Yi u‘:'ﬁ'li @_)U LR WAR VA A ZCo.éLg_)J .cg_)‘s)

o S~

i DL 5 O 3 OT e ke 5L SHFCS 5855 (ool b oy b poan ain) 53 5345 LGS 5 Loy o gladle s
Lol 3l gl S ol ize Sl oot 55 s HFCS 25 5 e ilies laas 5 pioeansls 5525 adl 5 0T G as 51 30 Jlazs|
GAl 55855 s e b pKRbsT Sl wds 5 (K00 HFCS S G e 5528 o Sedas 53 Sl S5, Ly oo 4
3 Gdie oS p b 55 nl 3 3y S s HFCSSS (y ed sl 5 (55l le sl oS Wil S pdlel (53L5 Oldis 058 b il oo
Sl s ol wlin 3 b 4 5t i SUS b SO g JIS Ol Bl 1 s LIS 55558 5 5SS sl L8 olis
oAl 58 Sl s il e el 50 L el SR e L) aglie et Vsans a0l HFCS e 31 G180 50
LS sl 5 (Sl p ki (S sap b nlpl s HFCSSS 5 5585 8 8 5l eslizal 36 5,100 5525 Sl g gl 5y 52 LB
jlyu@uA_:Uuluuﬁﬁl;lqm,wum,mda:»@uj.c_a;)!fac,»,w,a_wuéuxij_asuauwﬁgﬁ

.uL:_,a_,umj{uoi_gu}1_;a..,;,1;1f,ﬁjbtsujHFCSﬁaurwaw

S o e 5555 HFCS sl 108315 s

R.gholami@zarholding.com :ot3i. U

1. High Fructose Corn Syrups

v



3Bl 555553 Gl D05 Layd e silie Ll 655

{)b&m;t;éw Su‘j)

A o_L:..':S U’:‘M;:

8L s HFCS Ll awslas Y

HFCS55 , HFCS42 ¢, HEEE U PE PP JUS
Lo 3l Aos5 00 5 £Y (i 4 55855 S ssde S
Sl ool pae Sl e e LSS ol s
Uy o) 4 2iSer sps 5 Lin plel s> HFCSSS5
S5 ) e ool 55858 Bl g se Sl Rl 200
) slaesls el el e il (GlaediS o g3
23 55Ss5h 5 S Aoy Cad &S sl 0L Jui
58l 5 eyl a3 s baad ol e cs wlie HFCSSS
3 s SR SlaediS et Il Ollsa b s 8 o
Lol ol calply [Y4] Wlesy Oler g3
Aal 55 sl O (B3 555555 Ol 3 (6 HFCS55
sl S o a5 8L s HFCSSS b 5l 55
5 S M 5SS 68 Dol LB S A
G35l Ol 53 Gk s 35555 Lol Sl
slewl HFCS55 L sas o s gla sis s b 31 lps
23S dal g

oo el nl a5l &S el GlodnS s gl A8
Jlasl b s pie sl 5580 3 59855 5 S8 slaasls
Gl O gy gl 25 m eSS an 5T L Sl sl 2
Sl gl s b e Gl pH 2als 5 Lo 2Bl 5L
05 5 Lz (o=pH) sl pH ls ¥ aib wl S
T oS e dsb 3 nl pluipie (S BT glos
il o G| O gy sl (5 e o g5 G e 31 LS
i oS S pan Dy ga b oo SO ) eslind 08 e
ad les oltle Bld 5l oS aKe eslizad | (glodis
B2 55855 5 S8 sl Slusise 5l 5 < HFCSS5

N AaCH G PR

LA

dode —)

G pan 51 2 Jleast Sl ol b GUS S ass 5
e STV ] et al s HFCS 5 5585 5 80
5 8L Gaae Sl L Dk e SV Sl (5ol
Jlo 53 &S lallis (Llos S s p Olosen 55k 4 |, HFCS
53 Bl sp bele W Ol o LHFCS s jime Yoot
Sl oy L] 5 S ome Ol slassis sl 5 1S ]
O sl akaly S 5l aS 5 S Ol 7 s 4 Alie Gl ey 5
e b Kol o Bl Sl 5 HFCS G pae 2l
el om ik s Sledaly sl I3 a
Rl 5 el 53 355 @ e b cpl (ol oS ) a s
& HFCS i oslizal 5550 55 b SIS 5 A2 iz by pis
S oo Gla s i LTI s 3 0diS el Ol e
cals ol sen 1 SETHFCSSS5 5, Ve sla L 5l
Et oS el So 5 Jsams nl o silie 5 (ol
Olosle bl ool b os s 35518 of Gy s (g ks
LS 53,5 odlel Wl SalS 1) Jpmamen ol IS5l (505 5 10
S S5 O (S 5o dlexml e SLIS
CAe 4 b Ll e Wl [N VA s s HFCS o)
e 3 SIGHFCS a5 s iz Vs Yevt Jlo s ol
GoediS ot opl 5 s S dlel Sslize 50 L e silee
5 Sdabe sl (Bl s Gl bl Olpe
s ol ITASYY] S Bme (Boe 5 B laglen
2 0l e ol s HFCS 51 eslizal 5550 53 L 31K
LHFCS & Lbasp Sk gl ool 5 zS sl
ol DB Ll WS B pae Bl s e st
w50 Sl 5 253 U HFCS 5 550 gkl
olisal 8 gladle Jsb 3 p3e SU5 S 5 ol
Y S R T Y GOV N S R zlos HFCS ;|
s 1, HFCS 8 b ws b sbml gl dlis opl s



\VQV J\.J.w‘ No )92 L/\oﬁ)lmjl

Table 1 Carbohydrate composition of common nutritive sweeteners [6]

HFCS42 HFCS55  Fructose  Sucrose  Invert Sugar  Honey
Fructose (%) 42 55 100 50 45 49
Glucose (%) 53 42 0 50 45 43
Higher Saccharides (%) 5 3 0 0 10 5-10
Moisture (%) 29 23 5 5 25 20
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Fig 1 Comparison of HFCS55 and sucrose effect on
glucose, insulin and leptin concentration in plasma
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Fig 2 The metabolic fate of an oral fructose load in
healthy subject [34]

rJJu\:vA 92 g HFCS g_éf,a» J:S'U -0

S e
L (S slie oo 55 Sl 55555 O pan 4 55ds ) ea
3585 Gpae S Lo 8 el Qi 2y e ol
wedle opl & 5 ple O 53 Sl Al A IR o e
O DL B, YL JULB Sl el sbml el s 4
ot S S5 B s [00-00] il
paotis 4 Szl St cl (Sae Gl da 5 S G e
g Aliea ol AL L [0 5 VT das sl S sl
e by A 5o 55855 Biae sl ey o &S 550
SOV] S el Sl Sl 5 S 65 5 Rl
Loy odd Jizme la ey ulal o emes [OA
Soosl Al W5 e 35555 G pae NHANES?
Sl p oot S (bLI 55858 5 A el iy
LGSl 065 5 dbe s 055 L Obs 4dss (amen [10-04] 5510
Ol (BLos s )8 S 51 F Ol ) HFCSSS 5 550
L Of 00 53 ol W Aol Syl Olsme L3 S5 &S sl

45.)_5...; w;/.b)s.l.lbmuﬂ\ L&\j [-\Y—-\\]b)\.\i Se>3

3. National Health and Nutrition Examination Survey

AN

5 508l &S 5 S 0l YA Jl s 5 Kl (S ool
5 odr e s Bl bl L=l Ll HFCSSS
55 pime SlgLASNT omeas [A] 45l sl o) sl
LS Olge by ol il Sl esle S olssl OF s S
AT idls 5550 (Bl 55 dshe

s Mg oo HFCS G pas 306 ) p ¢
S sbal

2y o AS bl 55Ss 5 U sy 5 S QSIS
35555 5 SN e e gl Glosls 4 bye sl
5 S edabe b AT Glacsls [ro-TE] ol
s 85358 a5 a8 Sl @Y Ll s sy US55 558 0
S sb les ool Jalw A4S 55 55855 5 S8 sk
fAS 3 5ySs5 ehel cand ol asie YO SS
shler ssd= spie LACOs 5 sy (03808 S8
Sdes Lds SSY @ OF 517 Y0 5 S8 0 US55 558,
O 51 oS Ao3 (05558 w0 598555 51 AA B Ve [E0-T1]
Aol g (10=Y) an (oS Sl Loy 5 LS| (65 (S @
Lle (3b5 sla bl 4 s cpl & 3 pie b BT
Sl s g [80-0V] ol anly Sl Ll s
Sl Aoss L il YL s Bras Shdas S Ol
Of )3 &S Lidos 53 3 piee om0 kS 555553 51 55l
S ) A esls Dhdea S (ool ke pslie (ol 4
by Gpame pln 5o 5l e & 5oy 5 @) LS Ve
s Bl Shds s S Sl e ST L (Cul Ll
S (g3l 3l &S Wl esls LS W gy cpizman [E1] A2 Lo
35554 Gk slaia b Jgb a1y 5 Ll 550 AT
plos 53 Ll [EV] Bus o AS Jles WS Sdls
Ll 55558 Gaae Sy o S slml 4 S Sl
38k Gob ol sle e S, 55558 4T EY Lles s
TEA YT Kby aalesT 550 5131 G me a0 ie il s
on S oAl 585 5l eslinal s S &S 5k Oles
23 S g S L ddled wbe Jus HFCSSS o b

I s 2550 e 53 Al 5858 sl s Ol

2 American Society of Nephrology



\VQV Lozl No )92 L/\oﬁ)lm:l

7S4S -V
G s e et alal; Olsied ol ol Sliios ulal
HFCSS55 5 5,50 w5 o8 8 b s 3l 55,0 s HFCS
pokes Sup Jele Ll s ol b Sk sl
S Slllas )l spms il O AS Ly Sl S sl
RS Pre edd S5 WS s Jele 1) 55850
Ll des Lol 55555 L Lals 508 alie Ll
L el HFCSS5S 3l Cans s Jie S a2l 5555 3
3 SIS 5 sles 3lie gsl Gdie sdiS p i ol &S
555554 5 Ailee 5L wlie g pl Sl a5 el 58

JJ\-\.’ijSQLP-)DJLM\@A&\MﬁJ:)JDL{)EUAB

@L:.a -A

[1] Bray, G. A., 2010, Fructose: pure, white, and
deadly? Fructose, by any other name, is a hazard
health, J Diabetes SciTechnol, 4, 1003—7.

[2] Rippe, J. M., 2010, The health implications of
sucrose, high-fructose corn syrup, and fructose:
what do we really know, J Diabetes SciTechnol,
4, 1008-11.

[3] Rippe, J. M., 2010, The health implications of
sucrose, high fructose corn syrup, and fructose:
What do we really know, J Diabetes Technol, 4,
Issue 4.

[4] Fulgoni, V., 2008, High fructose corn syrup:
everything you wanted to know, but were afraid
to ask, Am J ClinNutr, 88, suppl:17158S.

[5] Stanhope, K. L., Havel, P., 2008, Endocrine
and metabolic effects of consuming beverages
sweetened with fructose, glucose, sucrose, or
high-fructose corn syrup, Am J ClinNutr, 88,
suppl:1733S.

[6] White, J. S., 2008, Straight talk about high-
fructose corn syrup: what it is and what it isn’t,
Am J ClinNutr, 88, suppl:17168S.

[7] White, J. S., 2009, Misconceptions about high-
fructose corn syrup: is it uniquely responsible
for obesity, reactive dicarbonyl compounds, and
advanced glycationendproducts, J Nutr, 139,
1219S-278S.

[8] American Medical Association, 2008, Report 3
of the Council on Science and Public Health, (A-
08).

AR}

Sl gla pookis Sap 250 50 &S sl Sl ks
Ll il o alls 55555 Gran 4 bype ol (5158
35S i So ol oS o s Ol e « HFCSSS
B T VR WO P91 S O PR PR Y S WA A
dxol> B 20 540 VJL..J oS el Olge 4 LD B S 5l

] 039 d.al.@;-

9 HFCSSS dra-ﬁ J-;_g) L.S""'Jﬁ —-\

Olg> 5o (Sl 5
ot Yo )AVe gls Jle s oS Wlesls Ol Silidss
S VT W ter 51 G gl e 5 gladd 5 ediS
G il ol o3 S Iy Rl sy s 6
03 3l Oler 53 (Blr 5o, 53 e Jolo Ll o 8L
s HFCSSS a8 505 5425 Lle 555 ol ol J=
4l Sl Giae bl ol Ol 3 LI b me oS
S olbaysiS s Sl aies 5 W HFCSSS 5l oy
LWl ol old jtéy diSe b ,me (¢ 28 HFCS55
Yoro Jlo s codh Glear Olosle st odld ie glaesls
53 HFCS55 G jae Ol (pjtin & ol esls 0L
Ll el ol oalislsllS 5 o oS oopls gla,sisS
5 SeKe) dizils |, HFCSSS5 G an o aS o5 sl 58
e U] Wsg Lls 1 Jlr &5 i (o3
HFCS55 G pms w0 1, Olexr S5 Sl (fl33l s, Ol oo
53 HFCSSS Goae 21l U Kos (g 3l 3l
Rl 3 Bl ey S e 05 2 sladle s I
0S5 S O3 3 s alaly ool bl L 150 508
3l aS el Ol ol ¢l>,u'\ Sl el 0l calia
Goair alS el s HFCSS55 G e Yoo Jlo
ol 03 Ui SRl Ly oSl sl 5l azils
03 Bl ax e lpls [T0] 25l aslsl Olames 5iS
sl e S gle HFCS55 e oK 60 5 Ol



3Bl 555553 Gl D05 Layd e silie Ll 655

Q‘)Km‘gdyu« SUJJ

[21] Office of the Federal Register, National
Archives and Records Administration,Fed
Regist 1983, 48, 5715-9.

[22. Malik, V. S, Schulze, M. B., Hu, F. B., 2006,
Intake of sugar-sweetened beveragesand weight
gain: a systematic review, Am J ClinNutr, 84,
274-88.

[23] Olsen, N. J., Heitmann, B. L., 2009, Intake
of calorically sweetened beverages and obesity,
Obes Rev, 10, 68-75.

[24] Curry, D. L., 1986, Effects of mannose and
fructose on the synthesis and secretionof insulin,
Pancreas, 4, 2-9.

[25] Malik, V. G. A., Bray, B. M., Popkin, J. P.,
Despres, F.B. Hu., 2010, sweetened beverages
and risk of metabolic syndrome and type 2
diabetes: a meta-analysis. Diab Care, 33, 2477—
83.

[26] Nakagawa, T., Tuttle, K. R., Short, R. A.,
Johnson, R. 1., 2005, Hypothesis:
fructoseinducedhyperuricemia as a causal
mechanism for the epidemic of the metabolic
syndrome, Nat ClinPractNephrol, 1, 80—6.

[27. Bantle, J. P., Raatz, S. K., Thomas, W.,
Georgopoulos A.,2000, Effects of
dietaryfructose on plasma lipids in healthy
subjects, Am J ClinNutr, 72,1128-34.

[28] Colonna, W. J., Samaraweera, U., 1999,
concise encyclopedia of chemical technology,
4th ed, New York, NY: Wiley & Sons, Inc,
1913-4.

[29] Salomonsson, 1., 2005, Shelf life: sucrose

hydrolysis, Copenhagen, Denmark: Danisco
Sugar A/S, Internet:
www.danisco.com/cms/resources/, (accessed 15
March 2007).

[30] Schorin, M. D., 2005, High fructose corn
syrups, part 1: composition, consumption and
metabolism. Nutr Today, 40, 248 —52.

[31] Stanhope, K. L., Griffen, S., Bair, B.,
Swarbrick, M., Keim, N., Havel, P.,2008,
Twenty-four-hour endocrine and metabolic
profiles following consumption of high-fructose
corn syrup, fructose, and glucose-sweetened
beverages with meals, Am J ClinNutr, 87,1194—
203.

[31] Melanson, K. J., Zukley, L., Lowndes, J.,
Nguyen, V., Angelopoulos, T. J., Rippe, J. M.,
2007, Effects of high-fructose corn syrup and
sucrose consumption on circulating glucose,

vy

[9] Academy of Nutrition and Dietetics, 2004, Use
of nutritive and nonnutritive sweeteners, J Am
Diet Assoc, 104, 255-75.

[10] Bray, G. A., 2008, Fructose: should we
worry?,Int J Obes (Lond), 32, S127-31.

[11] Johnson, R. J., Gower, T., Gollub, E., 2008,
The sugar fix, the high-fructose fallout that is
making you fat and sick, New York: Rodale.

[12] Popkin, B., 2008, The world is fat: the fads,
trends, policies, and products that are fattening
the human race, New Y ork: Penguin Group.

[13] Stanhope, K. L., Schwarz, J. M., Keim,N. L.,
Griffen, S. C., Bremer, A. A., Graham, J. L.,
Hatcher B., Cox, C. L., Dyachenko, A., Zhang,
W., et al, 2009, Consuming fructose sweetened,
not glucose-sweetened, beverages increases
visceral adiposity and lipids and decreases
insulin sensitivity in overweight/ obese humans,
J Clin Invest,119, 1322-34.

[14] Sanchez-Lozada, L. G., Le, M., Segal, M.,
Johnson, R. J., 2008, How safe is fructose for
persons with or without diabetes?, Am J
ClinNutr, 88,1189-90.

[15] White, J., Foreyt, J., Melanson, K.,
Angelopoulos, T., 2010, High-Fructose Corn
Syrup: Controversies and Common Sense, Am J
Lifestyle Med, 4, 515-20.

[16. Bray, G. A., 2012, Fructose and risk of
cardiometabolic disease, CurrAtheroscler Rep,
2012, 14, 570-8.

[17] Teff, K. L., Elliott, S. S., Tschop, M., Kieffer,
T. J., Rader, D., Heiman, M., Townsend, R. R.,
Keim, N. L., D’Alessio, D., Havel, P. J., 2004,
Dietary fructose reduces circulating insulin and
leptin, attenuates postprandial suppression of
ghrelin, and increases triglycerides in women, J
ClinEndocrinolMetab, 89, 2963-72.

[18] Life Sciences Research Office, 1976,
SCOGS-50: evaluation of the health aspects of
corn sugar (dextrose), corn syrups, and invert

sugar as food ingredients. Bethesda, MD:
Federation of American  Societies for
Experimental Biology.

[19] Glinsmann, W. H, Irausquin, H., Park, Y. K.,
1986, Evaluation of health aspects of sugars
contained in carbohydrate sweeteners: report of
Sugars Task Force, J Nutr, 116, S1-216.

[20] Glinsmann, W. H., Bowman, B. A., 1993,
The public health significance of dietary
fructose, Am J ClinNutr, 58, 820S-3S.



\VQV Lozl No )92 L/\oQJLQ..\:l

2001, De novo lipogenesis during controlled
overfeeding with sucrose or glucose in lean and
obese women, Am J ClinNutr, 74, 737-46.

[45] Parks, E. J., Skokan , L. E., Timlin, M. T,
Dingfelder, C. S., 2008, Dietary sugars stimulate
fatty acid synthesis in adults, J Nutr, 138,1039—
46.

[46] Schwarz, J. M., Neese, R. A., Turner, S.,
Dare, D., Hellerstein, M. K., 1995, Short-term
alterations in carbohydrate energy intake in
humans, Striking effects on hepatic glucose
production, de novo lipogenesis, lipolysis, and
whole-body fuel selection, J Clin Invest, 96,
2735-43.

[47] Lé, K. A., Fach, D., Stettler, R., Ith, M.,
Kreis, R., Vermathen, P., Boesch, C., Ravussin,
E., 2006, A 4-wk high-fructose diet alters lipid
metabolism without affecting insulin sensitivity
or ectopic lipids in healthy humans, Am J
ClinNutr, 84,1374-9.

[48] Lé, K. A, Ith, M., Kreis, R., Faeh, D,
Bortolotti, M., Tran, C., Boesch, C., Tappy, L.,
2009, Fructose overconsumption causes
dyslipidemia and ectopic lipid deposition in
healthy subjects with and without a family
history of type 2 diabetes, Am J ClinNutr,
89,1760-5.

[49] Silbernagel, G., Machann, J., Unmuth, S.,
Schick, F., Stefan, N., Haring, H. U. Fritsche,
A., 2011, Effects of 4-week very-high-
fructose/glucose diets on insulinSensitivity,
visceral fat and intrahepatic lipids: an
exploratory trial, Br J Nutr, 106, 79-86.

[50] Johnson, R. J., Segal, M. S., Sautin, Y.,
Nakagawa, T., Feig, D. 1., Kung, D. H., Gersch,
M. S., Benner, S., Sanchez-Lozada, L. G., 2007,
Potential role of sugar (fructose) in the epidemic
of hypertension, obesity and the metabolic
syndrome, diabetes, kidney disease, and
cardiovascular disease, Am J ClinNutr, 86, 899—
906.

[51] Perheentupa, J., Raivio, K., 1967, Fructose-
induced hyperuricaemia, Lancet, 2, 528-31.

[52] Stirpe, F., Della Corte, E., Bonetti, E., 1970,
Abbondanza, A., Abbati, A., De Stefano, F.,
Fructose-induced hyperuricaemia, Lancet, 2,
1310-1.

[53] Kang, D. H, Park, S., K., Lee, L. K., Johnson,
R. J., 2005, Uric acid-induced C-reactive protein
expression: implication on cell proliferation and

AN

insulin, leptin, and ghrelin and on appetite in
normal-weight women, Nutrition, 23, 103—12.

[32] American Medical Association, Report 3 of
the Council on Science and Public Health, 2008,
(A-08).

[33] Academy of Nutrition and Dietetics, 2004,
Use of nutritive and nonnutritive sweeteners, J
Am Diet Assoc,104, 255-75.

[34] Tappy, L., Lg, K.A., 2010, Metabolic effects
of fructose and the worldwide increasein
obesity, Physiol Rev, 90, 23—46.

[35] Mayes, P.A., 1993, Intermediary metabolism
of fructose, Am J ClinNutr, 58, 754S—-658S.

[36] Bjorkman, O., Crump, M., Phillips, R.W.,
1984, Intestinal metabolism of orally
administered glucose and fructose in Yucatan
miniature swine, J Nutr, 114,1413-20.

[37] Tounian, P., Schneiter, P., Henry, S., Jéquier,
E., Tappy, L., 1994, Effects of infused fructose
on endogenous glucose production,
gluconeogenesis and glycogen metabolism in
healthy humans, Am J Physiol, 267, E710-7.

[38] Tounian, P., Schneiter, P., Henry, S.,
Delarue, J., Tappy, L., 1997, Effects of
dexamethasone on hepatic glucose production
and fructose metabolism in healthy humans, Am
J PhysiolEndocrinolMetab, 273, E315-20.

[39] Bums, S. P., Murphy, H., C,, Iles, R. A.,
Bailey, R. A., Cohen, R., D., 2000, Hepatic
intralobular mapping of fructose metabolism in
the rat liver, Biochem J. ,349, 539-45.

[40] Dietze, G., Wicklmayr, M., Grunst, J.,
Stiegler, S., Mehert, H., 1976, Utilization of
glucose and fructose in human liver and muscle,
Int Z VitamErmahrungsforschBeih, 15, 31-43.

[41] Koo, H. Y., Wallig, M. A., Chung, B. H.,
Nara, T. Y., Cho, B.H., Nakamura, M. T.,1782,
Dietary fructose induces a wide range of genes
with  distinct  shift incarbohydrate and
lipidmetabolism in fed and fasted rat liver,
BiochimBiophysActa, 341-348.

[42] Nilsson, L. H., Hultman, E.,1974, Liver and
muscle glycogen in man after glucose
andfructose infusion, Scand J Clin Lab Invest,
33,5-10.

[43] Chong, M. F., Fielding, B. A, Frayn, K. N.,
2007, Mechanisms for the acute effect of
fructose on postprandial lipemia, Am J ClinNutr,
85,1511-20.

[44] McDevitt, R. M., Bott, S.J., Harding, M.,
Coward, W. A., Bluck, L. J., Prentice, A. M.,



3Bl 555553 Gl D05 Layd e silie Ll 655

Q‘)Km‘gdyu« SUJJ

[59]Sun, S. Z., Anderson, G. H., Flickinger, B. D.,
Williamson-Hughes, P. S., Empie, M. W., 2011,
Fructose and non-fructose sugar intakes in the
US population and their associations with
indicators of metabolic syndrome, Food
ChemToxicol,49,2875-82.

[60] Lowndes, J., Zukley, L., Nguyen, V., Rippe,
J. M., 2008, The effect of high-fructose corn
syrup on uric acid levels in normal weight
women Obesity, 16, (Suppl. 1)S150.

[61] Wells, H. F., Buzby, J. C., 1970-2005,
Dietary assessment of major trends in US food
consumption.

[62] Economic Research Service, US Department
of Agriculture; March 2008, 63.

[63] Economic Information Bulletin No. 33,
Available from: http://www. ers.usda.gov/
Publications/ EIB33, Accessed January 4, 2009.

[64] World Health Organization, Compare
countries: using WHO comparable estimates,
Global InfoBase Online, 2005 ed, Internet:
http://www.who.int/infobase/comparestart.aspx
(accessed 15 March 2007).

[65] Blanck, H. M., Dietz, W. H., Galuska, D. A.,
et al, 2005, State-specific prevalence of obesity
among adults—United States, 2005. JAMA 2006,
296, 1959-60.

£Vve

nitric oxideproduction of human vascular cells, J
Am SocNephrol, 16, 3553-62.

[54] Khosla, U. M., Zharikov, S., Finch, J. L.,
Nakagawa, T., Roncal, C., Mu, W., Krotova, K.,
Block, E. R., Prabhakar, S., Johnson, R. J., 2005,
Hyperuricemia induces endothelial dysfunction,
Kidney Int, 67, 1739-42.

[55] Angelopoulos, T. J., Lowndes, J., Zukley, L.,
Melanson, K. J., Nguyen, V., Huffman, A.,
Rippe, J. M., 2009, The effect of high-fructose
corn syrup consumption on triglycerides and
uric acid, J Nutr, 139, 1242S-5S.

[56] Dolan, L. C, Potter, S. M., Burdock, G. A.,
2010, Evidence-based review on the effect of
normal dietary consumption of fructose on
development of hyperlipidemia and obesity in
healthy, normal weight individuals, Crit Rev
Food SciNutr, 50, 53-84.

[57] Dolan, L. C., Potter, S. M., Burdock, G. A.,
2010, Evidence-based review on the effect of
normal dietary consumption of fructose on blood
lipids and body weight of overweight and obese
individuals, Crit Rev Food SciNutr, 50, 889—
918.

[58] Sun, S. Z., Flickinger, B. D., Williamson-
Hughes, P. S., Empie, M. W., 2010, Lack of
association between dietary fructose and
hyperuricemia risk in adults, NutrMetab (Lond),
7, 16.



JEST No. 85. Vol. 15. March 2019 ABSTRACT

An overview of the structure and metabolism of fructose corn syrup
and sucrose

Gholami, R. ', Jafari Asl, M. !, Amini, M. '

1. MSc in Food Science and Technology
2. PhD in Analytical Chemistry
3. PhD in Strategic Management

(Received: 2017/05/11 Accepted:2017/08/20)

There are many concerns about sucrose and HFCS metabolism and their potential health effects on human
health in recent years. Also several hypotheses about the role of HFCS in obesity incidence has been
published which most of them are the result of studies on the US obesity rate and pure fructose-fed
animals. Since then, a broad scientific consensus has emerged that there are no metabolic or endocrine
response difference between HFCS and sucrose related to obesity or any other adverse health outcome.
Both sucrose and HFCS55 contain equal amounts of fructose and glucose, contain the same number of
calories, possess the same level of sweetness and are absorbed identically through the gastrointestinal
tract. Reports about the negative effect of HFCS on human health are mostly based on comparison of pure
fructose and glucose metabolism whereas pure fructose is not consumed in the human diet. Whether there
is a link between sucrose and HFCS55 and increased risk of metabolic syndrome or fatty infiltration of
the liver remains in dispute with different studies using different methodologies arriving at different
conclusions. The purpose of this review is to summarize the current knowledge about HFCS and sucrose
and their potential health effects on human health.
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