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Analysis of functional oligosaccharides in added
oligosaccharides commercial food products by HPLC

Food Analysis Team
Sang-mi Lee, Yeo-joon Son, Kyung-ai Park, Han-bin Jo, Deog-in Kim,

Kang-moon Lee, and Jae-Young Shin

Abstract

This study was investigated the contents of added Oligosaccharides,
Fructooligosaccharides. Maltooligosaccharides. and Isomaltooligosaccharides In commercial
food products by HPLC with R.I. detector.

The results were as follows

1. 36 food products were analyzed and the contents of Fructoligosaccharide were 0.6g ~
2.9¢.

2. To analyzed the Isomaltooligosaccharide. Maltooligosaccharide was calibrated prior to
other factors. The contents of Isomaltooligosaccharides were 0.16% ~ 0.85% (w/w).

3. The content of added Oligosaccharides per one food product was not sufficient for
physiological functions.
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Table 1. Kinds of Oligosaccharides and Physiological functions.

Item Main components Physiological function
Isomaltooligosaccharides Isomaltose. = Bifidus factor
Panose, etc. #* Prevention of decayed tooth
* Improvement of fecal property
* Immune reactivation
Reduced Isomaltitol, # Bifidus factor

Isomaltooligosaccharides

Tsomaltitosylsorbitel. ete.

* Prevention of decayed tooth
#*Improvement of fecal property
* Low calorie

* Prevention of obesity

Maltitol Maltitol * Prevention of decayed tooth
* Improvement of fecal property
* Low calorie
* Prevention of obesity
Coupling sugar Glucosylsucrose, * Prevention of decayed tooth

Maltosylsucrose. etc.

Cyclodextrin

a- f- y-cyclodextrine,

Branched cyclodextrin

* Reduction of cholesterol
= Difficult digestion

Fructooligosaccharides

Kestose, Nystose, etc.

* Bifidus factor

# Prevention of decayed tooth

# Improvement of fecal property
* Low calorie

# Improvement of haemorrhoids

Palatinose

Palatinose

* Prevention of decayed tooth

Lactulose

Lactulose

* Bifidus factor
= Low calorie

* Improvement of hyperammoniemia

Galactooligosaccharides

Galactosyllactose, etc.

* Bifidus factor

Soy-oligosaccharides

Raffinose, Stachyose. etc.

* Bifidus factor

* Improvement of fecal property

Xylooligosaccharides

XKylobiose, ete.

* Bifidus factor

Agaroligosaccharides

Neoagarose, etc.

* Difficult digestion

Chitinoligosaccharides

N-acetylchitohexaose, etc.

* Immune reactivation

= Antitumor
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2. H

1) AlE EXe|

DEER

ANE dFFE FHad DAl FAAA(15%
Potassium ferrocyanide + 30% Zinc Sulfate)Z
1R & 7lg the B2 ddgston ok A
Hhx|glo] vl Al g A7l F 5CHTA R of st
of ol 2 Microfilter(0.22um) 2 HF o7ste] ARE
oz glelct

@2FEE S

NE 9RTES Hole] Bo 2 Hajx dPsFor
g} 0|2 SCHFAE dabgk F oAdE Microfilter
(0.220m)Z HF Aot AP ELYLE 33T

2) 717] & HX|

@ FO

FO& GF2. GF3, GF4¢ A4%¥-& Table 29 &
270 HPLCHL 2 A gt

@ MO

MOE DP3, DP4. DP5, DP6, DPT7¢ 485
Table 33 & z7Hc2 HPLCHOZ 3 =starh

@ IMO

IMOE Size exclusion column® o]&8te] 4
A% @22 73 F Polyamine-1 columng ©]
£l BEAF WELE 39 A4PEc. HPLC
%72 Table 3. Table 49} 2t}

Table 2. Operating conditions for analysis of FO by

HPLC

Instrument Waters 410 R.1. detector
Younglin M 930 pump
Autochro-win data system

Column Carbohydrates (Waters)

Column Temp. 40T

Detector Temp. 3T

Maobile Phase | 65%~ T6% ACN

Flow Rate 1. 0ml/min.

Injection volume 200

Table 3. Operating conditions for analysis of MO and
IMO by HPLC

Instrument Waters 410 R.1. detector
Younglin M 930 pump
Autochro-win data system
Column Aminex Carbohydrate HPX-42A(Bio-Rad)
Column Temp. 8T

Detector Temp. 45T

Mobile Phase HiO

Flow Rate | 0.6m/min.

Injection volume 1‘ 04
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Table 4. Operating conditions for analysis of IMO by

E— Rt
Instrument Shodex R.1.-T1
L = | AlZ CHSF A|EF =A
Spectra-Physics P4000 pump 1. 208 #oF 430 o 13 t
E=cinl
Spectra-Physics integrater
o | | 438 PhE $9a9 259 1 9FS Dol
Jolumn Polyamine-T (YMC) A kel WA AR ZAS ANEdn o Ase
Colimn Tamp, Sk Table 5% 2shtt. ezl 713 @o] Hrlse
Detector Temp. 35T AEL BFH AEolglon, o= =YALTZE A
Mobile Phasge 64% ACN ol BAE WA Y5 ke F 2REME v
5 . U2 4 A7t e 28lnY Argo| duizl H
Flow Rate min Avolghn &+ Rled, 1 olgds A%, e
Injection volume 204 olg77lA] RE AZd| thekslA AMRE T 9L S o
% 9,
Table 5. Added oligosaccharides in processed foods,
labeled food erouns | numbers labeled contents of labeled tood erouns | numbers labeled contents of
olignsaccharide ETOUpS o oligosaccharide oligosaccharide BToups : oligosaccharide
Fructo Yoghurt ] 13g/150ml Oligo Yoghurt 33 1g/155ml(n=4)
] 1g/100m1(n=3)
Milk powder 1 2e/100g 9 4%(r=3)
Chesse . Alcoholic
beverage
Fructo/Tsomalto]  Yoghurt 1 Weaning food 1
Beverage 1 3g/150ml Bevergge | 4 1.16%(n=1)
Weanine food ) %(n=1)
Veaning foo | Tea 2 30%, 10%
Fructo/soy | Milk powder 2 2a/100g .
Seasoning 3
Modified 4 700, 400mg/100g Cooki 1
milk powder Gaidy 6
Isomalto Cooki 2 Fo .
Candy 3 3.0%.4.0%.6.0%
, Beverage 1
Yogui- | 2 1g/100m 1)
2.0%(n=1)
Modified 1 1000mg/100g Malto Tea 1
milk powder
Weaning food | 5 |
Jam 5

total number of added oligosaccharide food =112
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Fig.1 Chromatogram of fructooligosaccharide.
A is chromatogram of standard solution.
B 1s chromatogram of sample.
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Fig.2 Calibration curve of fructooligosaccharide standard
solutions,

Table 6. Equation and correlation coefficient in
calibration curves of fructooligosacchride

Frutooligosacchride Equation R
1-KestoselGE2) y =88, 97950x+2, 193878 6@
Nystose(GF3) y=80.2244%+1. 265306 0.9999
y=B3.12925%+2.673469  0.9995

1"-Frutofranosylnystose(GF4)

Table 7& Z&EZ 19| GF2, GF3, GF4 9
'?}Tr = BoFn GF47F ddidez &S ¢ —’F
1993, ¢ ¥ sample F6& JAke] 22 ELe 0
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Table7. Contents of fructooligosaccharides in processed

foods.
ontents GF2 | GF3 | GP4 |TotalFO
Samples (wiw %) | (wiw %) | (wiw %) | (wiw %)
Yoghurt o F-1 | 0.89 (.69 0.11 1.69

| B2 0.15 0.21 0.06 0.42
3 0.11 0.4 0.03 0.38
40 0% 0.71 0.17 L84
- F5 0.21 0.36 0.12 0.69
Sugar product] F6 | 23.79 16.12 4.46 4“4.37

Table 8. Comparison of labeled versus analyzed contents of
FOin processed  foods.

. Cravity Analyzed contents of| Labeled s?ntenta of
- "0 ]
—Yoghurt F-1 | L0888 | 276g/150nl 3g/150m!
F-2 | L.O80 0.68g/150m! 1g/150n!
F-3 | 1.086 0.62g/150w! 1g/150nt
F-4 | 1.082 2.89g/145ml a
F5 | 1.0% 1.13g/150n! 1g/150nl
Sugar product F-6 443"‘“ w/w) | more than 41%
w, BAGEIE 8%0lA 38%7A19 Aozt UL
U o|= sample F-6elA s} Zo] ZetELe|uT A
£ 29 %w" o] 100%7} obd ZARJMd =, o4 A
FlAe 4FAZA 100%TZL= ﬁrﬂro}@l R"?M
= 7|82 BANEG7] qEQ Fez “errih%
A Az 7154 AT ZFESe|nTFY FHAFE
HHEE 3g/dayE FHFIHH 150m ‘jLE_Tr 171
RE 27154 EFslde viEscta Agdc.
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Fig. 3 Chromatogram of maltooligosaccharide.
A is chromatogram of standard solution.
B is chromatogram of sample
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Fig.4 Calibration curve of fructooligosaccharide
standard solutions.

Table 9. Contents of MO in processed foods.Food groups

=
24

o, D EEREE e
o A& 71BN ArhERAY WA hEAE
29 L2 mwe el

A golAe] A&

=
22
o
e
bt
o
4
=]
oft
iS4
kA
rlo
e
m
o
L}
ol Rl
oft

B

0.10000
0.08000

o3

o

a
0.06000
0.04000

FeL g
0.0000 5.0000 10.0000 15.0000

S %O

A= Table 99 22, 4

o A%, limELaY ¥ 2 BAHC RS
ey

Analyzed contents(w/w%) Labeled
Food groups L :
n Minimum | Maximum Mean contents(n)
A Type 12 0.34 1,28 0.69 1g/150mi (1), 1g/100m(8)
Yoghurt | 1g/155mi(3), 1g/100g(2)
Tea 2 2.10 3.56 2.83 10%(1)
Jam 2 5.15 451 4.83 =
Special nurient 9 030 9 94 162 _
food | | ' '
A Type = Concentrated fermented milk B Type = Fermented milk

n = Number of samples
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Isomaltose

Maltose
Isomallotriose

Panose
lsomaltotetraose

Mallotetraose

!

Fig. 5

Chromatogram of isomaltooligosaccharide.
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chromatogram-< Figh, 6

S = Sucrose

M = Maltose

N = Nigerose”
IM = Isomaltose”

Pa = Panose®

IM3 = Isomaltotriose™
M4 = Maltotetraose
IM4 = Isomaltotetraose”

M3 = Maltotriose
*is branched saccharides.

DP2(ng/ml) = S+M
DP3(ng/m) = M3
DP4img/mi) = M4
Above are analyzed values by the Size exclusion I
column.

M = I};} +IM
Pa'= M3 + §;+ IM3
IM3'= ﬁw N
IM4'= — \MIN#

N’ is percent areas of Nigerose per each Degree
of Polymerization

IM" is percent areas of lsomaltose per each
Degree of Polymerization

Pa’ is percent areas of Panose per each Degree of
Polymerization

IM3" is percent areas of Isomaltotriose per each

Degree of Polymerization
| IM4" is percent areas of Isomaltotetraose per each
Degree of Polymerization

DP2(mg/m) x (N +IM") = IDP2(mg/mi)
DP3(ng/ml) % (Pa” +IM3") = IDP3(ng/ml)
DP4(mg/ml) x IM4" = IDP4(ng/ml)

Dilution(m/)
Sample weight(g)

(IDP2 + IDP3 + IDP4) x

100
X

! 1000
e

=IMO(%)

Fig. 6 MO calculate equation,”

= B



Table 10. Contents of IMo in commercial food products.

‘. Contents Contents of lsomer
‘ [ Total IMO
Samples o2 | P DPﬂJ?’ﬂ) Nigerose | Isomaltose | Panose |lsomaltotriose | Isomaltoteracse
T (weg) | (wieg) (wiew)| (w/2%) | (w/2%) (w/2%)
IM-1 | 19.42 | 21.71 | 6.28 0.5 1.39 | 12.58 0.07 5.10 19.64
Sugar products )
IM-2 | 27.62 | 20.85 | 6.05 0.75 0.21 | 11.00 0.00 .51 15.47
IM-3| 1.23| 0.55 | 0.20 0.00 0.11| 0.33 0.00 0.02 0.46
IM4| 1.09] 0.81 | 0.24 0.14 0.14| 0.50 0.00 0.07 0.85
IM-5| 1.09 | 0.20 | 0.04 0.12 0.00| 0.16 0.00 0.00 0.28
A |IM-6| 056 036 0.10 0.13 0.06 | 0.21 0.01 0.00 0.41
type |IM-7 | 0.23 | 0.41 | 0.17 0.03 0.08 | 0.37 0.01 0.09 0.58
Yoghurt IM-8| 0.81| 0.23| 0.05 0.16 0,00 0.18 0.00 0.00 0.34
IM-9| 0.57| 0.42 | 0.18 0.01 0.00 | 0.33 0.03 0.00 0.38
IM-10| 6.31 | 0.40 | 0.17 0.00 0.00] 0.32 0.03 0.00 0.35
IM-11| 7.11 | 0.40 @ 0.10 0.00 0.00] 0.22 0.00 0.03 0.25
B
IM-12) 7.27 | 0.34 | 0.09 0.00 0.00 0.18 0.04 0.00 0.22
t
Y28 13| 0.07 | 0.40 | 0.14 0.00 0,00 0.32 0.02 0.00 0.34
Tea m-14| 0.96 @ 0.64 | 0.16 0.00 0.00 | 0.07 0.01 0.00 0.16
Candy IM-15)21.55 | 9.18 | 0.43 0.00) 0.00] 0.43] 0.00 ‘ 0.00 0.43

A Type = concentrated fermented milk

B Type = Fermented mile
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