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Table 1. General properties of high fructose corn syrups.

Item FCS HFCS
Moisture (%) 2440 22.20
Fructose (%) 46.53 57.71
Other sugars” (%) 5.02 478
Ash (%) 0.01 0.01
pH 553 480
Discoloration degree 0.003 0.003
Turbidity 0.000 0.000
T-color (%) 99.31 99.31

Yiotal sugars(%)—glucose and fructose (%).
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Table 2. Changes in spectrophotometric properties of high fructose corn syrups during storage at 20°C.

Storage period (day)

Product Color
property 0 10 20 30 40 50 60

FCS ODuz 0.003 0.003 0.003 0.004 0.004 0.004 0.005
T-color (%) 99.31 99.31 99.31 99.08 99.08 99.08 98.86
Turbidity 0.000 0.001 0.001 0.001 0.001 0.001 0.002
Discoloration degreé 0.003 0.002 0.002 0.003 0.003 0.003 0.003

HFCS ODyy 0.003 0.003 0.004 0.004 0.004 0.005 0.006
T-color (%) 99.31 99.31 99.08 99.08 99.08 98.86 98.63
Turbidity 0.000 0.001 0.001 0.001 0.002 0,002 0.002
Discoloration degree 0.003 0.002 0.003 0.003 0.002 0.003 0.004

Table 3. Changes in spectrophotometric properties of high fructose corn syrups during storage at 40°C.

Product Color Storage period (day)
property 0 5 10 15 20 25 30 35 40

FCS 0D 0.003 0.005 0014 0023 0.032 0.040 0061 0.084 0.092
T-color (%) 99.31 9840 95.74 9397 9162 87.30 82.60 8241 8091
Turbidity 0.000 0.002 0.009 0013 0018 0.020 0.022 0.023 0.025
Discoloration degree 0.003 0.003 0.005 0.010 0014 0.020 0.039 0.061 0.067

HFCS ODyy 0003 0.009 0.025 0072 0.120 0.162 0.200 0224 0241
T-color (%) 99.31 97.95 9441 84.72 75.86 68.87 63.10 59.70 5741
Turbidity 0.000 0.002 0014 0.019 0.022 0024 0.027 0029 0.032
Discoloration degree 0.003 0.007 0011 0.049 0.058 0.132 0.173 0.195 0209

Table 4. Changes in spectrophotometric properties of high fructose corn syrups during storage at 60°C.

Storage period (hour)

Product Color
property 0 10 20 30 40 50 60 70 80 90 100 110 120
FCS ODyz» 0003 0016 0020 0034 0047 0102 0182 0247 0309 0432 0499 0678 0732
T-color (%) 9931 9638 9550 9247 8974 7907 6577 5662 4909 3698 3L70 - -
Turbidity 0000 0009 0010 0017 0022 0024 0027 0029 0030 0032 0035 0039 0041
: Discoloration degree 0003 0007 0010 0017 0025 0078 0155 0218 0279 0400 0464 0639 0691
"~ HFCS ODy20 ' 0003 0018. 0026 0040 0092 0182 0276 0372 0479 0549 0669 0795 0901
' T-color (%) 9931 9594 0419 9120 8091 6577 5297 4246 3319 - - - —
Turbidity 0000 0010 0015 0019 0023 0027 0028 0031 0034 0035 0039 0044 0047
Discoloration degree 0003 0008 0011 0021 0069 0155 0248 0341 0445 0514 0630 0751 0854
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Table 5. Changes in Hunter L- and AE-value of high fructose
corn syrups during storage at 20°C.

Product Hunter Storage period (day)
color 0 10 20 30 40 50 60
FCS L 951 951 950 950 944 940 937
AE 653 653 660 662 672 672 679
HFCS L 953 952 951 950 943 939 932
AE 657 657 658 662 672 673 680

Table 6. Changes in Hunter L- and AE-value of high fructose
corn syrups during storage at 40°C.

Storage period (day)
Product Hunter

color 0 5 10 15 20 25 30 35 40
FCS L 951 943 937 930 922 920 919 919 914
AE 653 692 724 834 94110021147119312.24
HFCS L 953 950 942 933 919 905 89.2 89.0 884
AE 657 724 792 84510.02 1041 11421202 124

235

el oasgel AZe Ag 2~3U Fole
& B AR BAe AR AT e

f=Sha IE=1
£ ol gwHoE HMF/ 344

L.

oo} o7} WAHE Aew
Atk 53 30C olatelNe] HMFY 44e ulm)
o AREe AwduTE A AT Azw
the WrHA) gn vE 2] ¥3E7) wEo)
AR o= Ax dol 9T a7t KEH] NFF
gol AARalst doluA gt AR,

= 4 (o o

L2
&S
3

Hunter color value®| w3}

AT Aee] W3l= Hunter A x}Alol €]3] L-value
9 AE-value2 A &3 31} Table 5~7]4 X Hu-
nter color JA] T} & Mele] W3} A FASA W
33t Ed AFE Lvalue: A 743 v AX3
¢l 2 AT E Vel F %<l AEvalues A& £7}
39T & AF 717ko] FUistl wel HMF9F 2
A BAdo) Al FAE HAAFom AHEIL FUt
A Hn wekd AAA] wrle] JA=rt wold &
Edsd Aoz ARG 53] 2xF7td me T
e F7to] FEHAL B 5 Jdon 20CH A
A%e A9 Mt ¢tk L 2 AE-valued] w3}
QoM E mgel A9-7E fge] wjE & Wis o
ER At :

22 Q)

9] 3E A%L Fig 494 & F dv vt
FA Q) EANA BogS
H3Fy 37 FL dilatant fluide] &
A& JedEd oli= Table 8914 & & U= wieh
o] %A 4(flow behavior indexn)2% & 4 Ut

A AE 7tgade o8 2%, & §A49 58,

2 TF 5L EeE gz JojA A A
9l d%e Fu weld w$ Fa3A Hoh HED
AL o]5e F4o e FHB AduUR e} vtE A2

=

T
T

7] WEe] 23 Aotk THelM B¥ HPAH
A gee] W Ausne sl w $ud

Z712 "o} o]: Fig 594 Be 22X 7] ¥ Z(appa-
rent viscosity)EE &4 vl A H 44857100 A,
FF e 24587 cP, 1A ZF-L 35573 cP= P3| W& %

Table 7. Changes in Hunter L- and AE-value of high fructose corn syrups during storage at 60°C.

Product Hunter Storage period (hour)
color 0 10 20 30 40 50 60 70 80 90 100 110 120
FCS L 95.1 94.7 94.3 93.2 920 915 90.7 89.0 880 884 87.6 86.3 852
AE 6.53 7.20 897 941 1029 1248 1492 1600 1719 1924 2207 . 2308 2470
HFCS L 953 94.3 937 924 91.3 899 886 86.9 854 84.3 837 833 829
AE 6.57 752 902 952 1047 1304 1502 1678 1824 2032 2427 2620 2761




236 AHA - E3u - Alsl .

20

15

HMF(mg/kg)
<
T

0 | 1 H
0 20 40 60 80

Storage period(day)

Fig. 1. Changes in HMF (hydroxymethyl furfural) of high fructose
corn syrups during storage at 20T
®—e®, ICS; 0—0, HFCS.
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Fig. 2. Changes in HMF {hydroxymethyl furfural) of high fructose
corn syrups during storage at 40T
o—®, FC5; O—0, HFCS.
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Fig. 3. Changes in HMF (hydroxymethyl furfural) of high fructose
corn syrups during storage at 60T
®—e, I'CS; O—0, HFCS.
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Fig. 4. Flow behavior of high fructose corn syrups at 30T
0-—0, FCS; e—e, HFCS.

Table 8. Rheological properties of high fructose corn syrups.

Rheological Product
eological parameter

g FCS ' HFCS
Consistency index, K Pa-s” 0.0901 0.2158
Flow behavior index, n 1.2821 1.1409
P 0.9996 0.9993

Table 9. Changes in apparent viscosity” of high fructose comn
syrups during storage at 20°C. (unit: cP)

Storage period (day)
10 20 30 40 50 60

FCS 24587 24599 24598 24634 246.78 247.12 24869
HFCS 35573 355.74 356.12 357.62 35834 35962 359.79

Product

Umeaured at shear rate=44.8s"! and 30T.
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Table 10. Changes in apparent viscosity’ of high fructose corn syrups during storage at 40°C. (unit: cP)
Storage iod (day)
wt rage peri y
0 5 10 15 20 25 30 35 40
FCS 24587 24654 24792 24793 249.35 249.79 252.00 254.12 257.69
HFCS 355.73 354.58 356.12 359.34 359.51 360.82 361.24 362.69 368.12
Dmeaured at shear rate=44.8s"! and 30T.
Table 11. Changes in apparent viscosity! of high fructose corn syrups during storage at 60°C. (unit: cP)
Storage period (hour
Product roge period (hour)
0 10 20 30 40 50 60 70 80 20 100 110 120
FCS 24587 24762 24754 24962 24854 24978 25012 25039 25412 25624 26051 26389 26954
HFCS 355.73 35594 35624 35784 35962 36100 360.14 364.12 36549 366.17 36892 36534  367.62

Dmeaured at shear rate=44.8s7! and 30T.

Apparent viscosity(cP)

i 1 i L
o 100 200 300 400

Shear rate(s™Y)

Fig. 5. Changes in apparent viscosity of high fructose corn sy-
rups at different shear rates
-0, FCS; e—e, HFCS.
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Table 12. Changes in sugar compositions of high fructose corn
syrups after 30 days storage.

Item  Sugar initial 20T 40T 60T
FCS  Fructose (%) 46.53 4453 44.30 33.59
Glucose (%) 4845 48.86 49.20 5758
Maltose (%) 3.56 4.68 510 711
Oligosaccharide (%) 146 193 141 1.72
HFCS Fructose (%) 57.71 55.30 54.57 29.59
Glucose (%) 3751 39.08 39.88 47.82
Maltose (%) 3.06 395 434 1176

Oligosaccharide (%) 1.72 167 121 10.83
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Quality Change of High Fructose Corn Syrups During Storage
Byeong-Sam Kim* Bae Nahmgoong, Dong-Bin Shin, Mun-Cheol Jeong, Oui-Woung Kim (Korea Food Research Institute,

Song-nam 463-420, Kovea)

Abstract : Quality changes of high fructose corn syrups (HFCS) were investigated during storage at —5~60C. Color
properties such as spectrophotometric properties, HMF and Hunter color value increased continuously during storage
period. And the change was most evident as storage temperature and fructose content were elevated. High fructose
corn syrups all showed flow behaviors as dilatant fluid and their viscosities increased slightly during storage. Content
of fructose decreased, while glucose, maltose and oligosaccharide contents increased during storage. Especially, crystalli-

zation of what was observed below 13T during storage.
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