navesmsasunsninled Inudnanlsadennztesynludihen 1dsumssnumaunula

Y ¥ ' 9 A A P
mamiaw”lmmwemmuumamm VlIﬁQWﬂWUTﬁﬂWWﬁQﬂiﬂ!

UNANTIAAUS 131IATENA

a a J yd ' : Y] a @ v A
IneninusiidludauniesmsanuawnangasSynundvmaasuliuge
a J J a
AIFIMITALLAL IAFUMAATNINMIUNNG - NIAIHDINIIAL
ANZINF¥MAAT PNAINTAINMI AN
=S =
Umsfnwn 2549
ISBN 974-14-2730-1

a a J a [
AUVANTUDIYPWIANNTUNNIINYIQY



EFFECT OF FRUCTO-OLIGOSACCHARIDE SUPPLEMENTATION ON CONSTIPATION
IN CONTINUOUS AMBULATORY PERITONEAL DIALYSIS PATIENTS

AT KING CHULALONGKORN MEMORIAL HOSPITAL

Miss Chosakon Chaotrakul

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Pharmacy Program in Food Chemistry and Medical Nutrition
Department of Food Chemistry
Faculty of Pharmaceutical Sciences
Chulalongkorn University
Academic Year 2006
ISBN 947-14-2730-1

Copyright of Chulalongkorn University



ad =) = o
Ve inutiwus

Ty
ALREL'S
219150715

oy ek i
21150n15nu157u

) '
p1sonlsnuisau

wavoamsiasuninInTod Tnudnnt lsAnon1aziosgniudibe
i 1asumsinumaunu ladwnisdie lanesevisuuaeoio
#i lsanonagmaansol
unaYeanus wiinsega
pIsAias TnyurmTAINIINIs Mg
El"l"iﬂffi ﬁ'j.ﬂfﬂ'i"l I”ﬂﬁjﬁ'ﬁﬂ{
' & = <
D10150 WW. IDDIANA MYIUYBl

ATWATEATI0ITH UN. v nawIyIng

s

>
AuzndvMaas pnadnssiminnds eyla bihiuinoriivesetuiidud

J - W
wilaweamsAnynmangasali gawmidudia

“ﬂ"‘g"'“j“ﬂ?* ANUARMLINTYAIAAT

(599N aRN519756 AT WINE 1lsuTetu)

AMEATSUNITADUTINGMINUS

(] o =
(Haumans 19150 As.uu) Nedan)

.............. ,.-594...M..,....‘......mmn'fﬁﬂ?ﬂm

(050 A3, NANTT 1UATITIN)

ﬂ/ o e i
!ﬁﬁ* .......................... pwsenilinuisu
o o e o o
(019730 WA, IDDIANA NIYIUYY)

Al ol

........ [ﬂi'illﬂ'li

By | 2 RITTI R R TIARE)

(919130 A998 WINTUITINg)

&7 .......... "’7"""/ ............... N33UN13

(919130 A3.59A01 AUATIIUN)



FoaAus wiinszga : savesminasulinInTedTaudna lsddennziesynlu
fihei 1@ ums s manu ladaen i lameesfsamudaiios iTsmomna
WIAANTAL. (EFFECT OF FRUCTO-OLIGOSACCHARIDE SUPPLEMENTATION
ON CONSTIPATION IN CONTINUOUS AMBULATORY PERITONEAL DIALYSIS
PATIENTS AT KING CHULALONGKORN MEMORIAL HOSPITAL) 8. #it/iny :
9. M. NAIT) WUITIA, 0. TUITAMIEIN - 8. U, 10BIFNA NIyoUYLE, AR, UN.
qINN NavIYINg, 165 il ISBN 974-14-2730-1

mﬁﬁ’ufﬂﬂuuuﬂ randomized, double-blind, placebo-controlled 1A% cross-over 1l
TaquszmediednymauosmanGunininTod Taudnm sdronazoagnlugiled 185y
msfmmanmu ladonisfelanngesfosuudoies  #lsmowtapnamsa  ndy
dede e Filhe Idunsinymanmddadiomsdinlaneestouuudariosiiinngg
ﬁmams‘:ai‘a §1U 0 A (0 5 au uagnge 4 au) Tasdihognimua it ldsudinInTed
Tnudnm lsanTeomasn va 20 afudedu ihwaar 30 Ju szeznamyan (washout
period) 7EMI9NITANNT 14 U manIsAnEl wudwas WsumniaTudinInTed Tnudnanlsd
ﬁihm?ﬁwmun:'i'"wmmﬂhnq1‘.:-ﬂ‘ﬁ:wiaﬁﬁm‘rﬁﬁuﬁundwﬁﬁ'umﬁtummﬁﬁ (WinTnTed
Taudnm'lsd 10.5 + 2.0 afanedlat 2o Masn 63 + 1.5 nisredlani) (p = 0.0008) 1ax
maasremaptevduvesgenzmolud 1dlug  Fulsziiulasrgananans  (geomerric
center)  vosingiusaanmaemaiud Idnajvesdiheiivalueil 48 fruiuiuegd
viedwynaada (linTnTedTnudim1sd 3.9 + 03 uazeniaen 3.2 + 0.4) (p = 0.0028) tiio
doufums@iuommen il msmdurinInTeaTnudna lsdifinadon 1z Tnams
woafihie nazdhiiiiaradhafoweszumnidue nmadmios Ae Nesdauazmuoan

m33een naashifunseinTnToaThudnalsd e 20 nfusiedu i
10130 Fu FroussmiemsRavgnlugili 1&suntss aumaionslagaoms 1 lamagos

" s 1 I e L | 1
Noauyudaiiiosniiinziewgniieda 1a Tas hifinadhameaiiguis

NAIVL.......0IMTIAI] awiledeiidn.... foiewt mﬁﬂmF




4776560433 : MAJOR FOOD CHEMISTRY AND MEDICAL NUTRITION

KEYWORD : FRUCTO-OLIGOSACCHARIDE/! CONSTIPATION/ CONTINUOUS

AMBULATORY PERITONEAL DIALYSIS
CHOSAKON CHAOTRAKUL : EFFECT OF FRUCTO-OLIGOSACCHARIDE
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This randomized, double-blind, placebo-controlled and cross-over study was conducted
to investigate the effect of fructo-oligosaccharide (FOS) supplementation on constipation in
continuous ambulatory peritoneal dialysis (CAPD) patients at King Chulalongkorn Memorial
Hospital. Nine CAPD patients (5 males and 4 females) with chronic constipation participated in
the study. They were assigned to receive either 20 g of FOS or placebo per day for 30 days with
14-day washout period. The results showed thal the defecation frequency per week significantly
increased (FOS: 10.5 + 2.0 times per week and placebo: 6.3 + 1.5 times per week) (p = 0.0008),
and the colonic transit study demonstrated significant increase in geometric center of radiopaque
markers at 48 hr (FOS: 3.9 £ 0.3 and placebo: 3.2 + 0.4) (p = 0.0028) after FOS supplementation
compared with placebo. However, FOS supplementation had no effect on the nutrition status of
the subject, Mild gastrointestinal side effects of FOS such as bloating and flatulence were found
in this study.

This study showed that supplementation with 20 g of FOS per day for 30 days helps

relieve constipation in CAPD patients with chronic constipation without serious side effects.
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n. (g) = N5 (gram)

nn. = nlansy (kilogram)

Aq. (dL) = IAFANT (deciliter)

a. = ans (liter)

un. (mg) = yaansu (milligram)

uu. = NHoouns

W, = FUALAT

T = MTINAT

uon. - UaagaInaua

ESRD 2 end-stage renal disease

CKD = chronic kidney disease

CAPD = continuous ambulatory peritoneal dialysis
FOS = fructo-oligosaccharide

GC = geometric center

SGA = subjective global assessment
BMI = body mass index

BSF = biceps skin fold thickness

TSF = triceps skin fold thickness
SCSF = subscapular skin fold thickness
MAC = mid arm circumference
MAMC = mid arm muscle circumference
G = glucose

F 3 fructose

BUN = blood urea nitrogen

Cr = creatinine

Total-C = total cholesterol

TG = triglyceride

LDL-C = low density lipoprotein-cholesterol

HDL-C = high density lipoprotein-cholesterol
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= calcium
= phosphorus

= sodium

= potassium
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TNNMYLAZNITATIVNABAI) (FINN ﬂmmya‘nfi 2547; Marshall, 1990) faid

2.4.61 msdnlsz¥d aasdnld ladeyaniee 1dun AnwguusIvesIns wu
anudlumsniegansy anuendeluninisoieganse szeznanlylumsnieganszua
09)1 <3 o 3| 9 gy = [ A A 0911 A
azAse uazomsdvihannswin Wuau Maduiuyeseims wu Fulomsawaiiola

A A v Ao & o 1 a < I~
m@szﬂmmmmmimmﬂ uazmmuﬂizmmﬂuﬂszm LB LAALEYN uazmqmaﬂ L‘].]'L!

4 1 d o
sgfu ﬁﬁuﬁﬂiﬁﬂ?‘i?@fn')gﬂ'lﬂ?i@%i‘] U 1SRN mam@u"lmaﬂﬂmqmaﬂm ae

) A

TsauziFad 1 e idludu diorhdoyain 16 119 lumsddesonnzdowmn  Tagiiulums

U

Yy 4 aa o 9 . . @ dy
m'iLLW‘VIEﬂﬂmﬂm"ﬂﬂﬁ’m%ﬂﬂﬂnzﬂﬂﬂﬁjﬂ Rome II criteria (Lembo, 2003) eI9U
[ 9 1 qgj 1 LY -
1) ma’q%mszu@&mw 3 ﬂﬁ\i@]ﬂﬁ‘ﬂﬂ"ﬁ’i
2) feoutiegeunnNina
I 3
3) Qﬁmsmﬂuﬁ’amm (lumpy or hard stool)

= 1 1
4) Jdanoeganae liga

1 E4
o

anuanatelieeniioaInNaRaTUUTNUNNITHITD

E]

5) ]
Y . o

ya A A 9/‘3 A [
paldiiale% 8019150 151N BIBA UGN

Be XD exte

6)
an (% = (% 1 9 9 3 1 42‘ 1 v 9
N1TIUINY VINUBDINITAINANIVNAUANUA 2 mmisuu‘lﬂ UBININNITDERS 25
E4

H 4
YBIMITUNEYINTENINUA ¥30181MN01MI 01891915 AR LNATNAUNHNATINAY

] A 1o & Y I Aa —cy o = ~ A 1A Y
WINNI 3 1ADY (mmi‘lmnﬂuﬁmzﬂummﬂunmu) Gluwmﬂ NVNUDINTINDINN

U 1 d am A v ™ 91 A
24.6.2 N13IATIVINNMY uuedu 2 35 A9 ﬂTiﬁi’Ji]iNﬂWﬂ‘ﬂ’Jkl‘]J Iﬂﬂ[ﬂﬂ?ﬂ‘ﬂll

Y dy U 1 | XY 1 AAa 19 Y d' [ d' 9
@Tﬂ”IS‘VIﬂﬂﬁjﬂlﬁ@idﬁ’)u{lﬁiy)llﬂW‘]J’J”INW’J‘HLNLWN ﬂﬁ!ﬂai’]uhl‘l’ifl‘lli’lﬂiﬁﬂ”IfJLGIfE’NBIf"I UaenN19

9

! % Ja A Y @
G]i’J‘t]iNﬂ"lleN‘Vl’NiVmﬂIﬂEJﬂTi1%“3%@ﬁ@ﬂ!ﬂl11ﬂﬂ181ﬂﬂ’ﬂiﬁLlﬂ

2.4.63 MIasIIMeteslfiamsuazmnsraiiay
A o B4 ] I ax o
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2.5 wsnInlealpud ﬂﬂﬂiﬁl (fructo-oligosaccharide, FOS)

WsnInlealnugnalsansalealndsaIna  (oligofructose)  dailuas 1u'laase
a 9 9 A a £ a ~ 1 (% d? (Y a = a
Wadou wuldluiavaesiia FlSuanwuszuananulliuegiatiavesie s

o a < o a 1 @ ~
voarsnInTeaTnudna l3d lue1misyilanan (Bornet trazaaty, 2002) favaadlumisnai 1
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0.8-53

16 -20

<1

15-20

3-64
25-35

03-0.7

0.9-2.0
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2.5.4.3 1ilwaulae1mns (dietary fiber)
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2.5.4.5 Wundluledn (prebiotic effect)

. < Y a 1 o 1 '
Gibson 118 Roberfroid (1995) lA05118ANMMINedMUDIAIIN “pre” TMUIODI
[ A o [ A g o 1 ~ a = = Aq Y ~ =\ vAa
“nou n3e dmsu Wailludiir wslulean Yservnmedsanshldnounazinuauiian
= == A o 9 [ o’/} o 1 ~ a = = A
Fanm uantauaudanMuammzals aaiudid Wi luledn Jeuens “a1semsndos
[ 1 g 1 9 Y a a a A =
114 uatitlse Tendaosrame Tasmanszduliinamsnig@ula uaz/mie mseengnves
== o Y 1 ' o % & A o & A a1 &
puaiiGelud 1d IngnguiwnzdmianTodwounisiiinadaoguam”  Falinnuvune
9 [ 1 Y] d'sl =\ <o o o A A 1 £ 1 oaj £ 1
adwiuleonis  aunuasandealyssTeridumed i viuaANEonguiian iy Fedin
Tnainanedauniiizerila Bifidobateria1iaz Lactobacilli
[ a 3 J. va I a 4 1
WinTnlealnugnalsadauauiaduns lulean  tiesnnlidosnionunu
1 1 J oy l o 3
aomsdoouoaeu lminTerhdesninnizimizenisuazdr ldian (Bach Knudsen 11ag Hessov,
. 1 A @ Ay a = o 9 1 =\
1995; Roberfroid Hazamz, 1998) gndovrionin laudegaunsdludldlvag waziinmsg
A
nszduminiyau lnvoaaunidsumzriamniy  AuFuMIAnEIU09 Biclecka tAZAME

a

Y
(2002) 1¢510ums1nsnInTea Tnugna lsdneauluomig waz 1¥i¥oaunsd

Q

! a ' < [ J 1 { 4 a
Bifidobacteria NNz aunnyiuna 14w vnmsnageunudmyngui iFedivUsum

Pl

A [ 4 09.: v 1 1
Bifidobacteria 1AL 18 dgWug nanua 30 arewus Iaedaulva) Ao Bifidobacterium



33

longum W% Bifidobacterium animalis I@]EJ‘HHﬁiﬁngﬂjﬂjﬂaiﬂlﬁﬂﬂﬂiﬁ’ﬁ Bifidobacteria
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2553 anudufivuuwsesa (chronic toxicity)
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Separate hard lumps,
like nuts (hard to pass)

Sausage-shaped
but lumpy

Like a sausage but with

cracks on its surface

Like a sausage or snake,

smooth and soft

Type 5

Type 6

Type 7

5o0ft blobs with clear-cut

edges (passed easily)

Fluffy pieces with ragged
edges, a mushy stool

Watery, no solid pieces
ENTIRELY LIQUID

MmN 9 é’nymzmmq%mizmn The Bristol Stool Form Scale
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futls gviaen WsnInlealnudnarlsa
nou 1a9 oy 189

ﬁmmﬂgiﬂﬁ (Wa./ fa.) 1319+ 154 1434+13.2 140.7+16.5 148.8+19.7
Tisausau (n/ aa.) 6.9+0.2 7.0 +0.3 6.9 +0.1 7.1+0.3
gayiu (n/aa.) 3.8+0.1 39402 3.740.1 3.740.1
ABIATINDIDATIV (UN./ AA.) 193.6 +13.3 186.8+12.9 1853+14.2 182.1+13.2
lasnawre 58 (un./ aa) 168.0 +30.1 179.6+34.4 164.1+24.5 149.7+27.6
HoAALDANDIAEINDTOA (UN./AA.) 1024+ 13.8 102.0+12.1 957+11.6 101.1+14.9
La%ﬁuaaﬂmaﬁmm@a un./aa.) 574+43 522+59 549+6.5 509+42
Psnagtelulasiou @wn/aa) — 437448  453+49  479+49  429+56
ATZANY (UN./ Q) 6.5+0.9 6.8+0.9 6.7+ 1.0 6.6 +0.9
uAAIFYN (WN./ Aa.) 9.1+0.2 92+0.2 9.3+0.1 9.3+0.1
Woavesda (un./aa.) 41+023 3.7+0.2 3.8+0.2 3.9+0.2
Tasiaeu (Won./ .) 1384+ 1.0  1398+0.7 139.1+1.0 138.0+13
TnunaiFon (Won./ a.) 43+02 43 402 42+02  417+0.1
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HHAINAINY g1viaon W¥nInlealnudnailsa

nou 1iaq nou 1iaq
WAINUNIKNA (N ]aunanIneiu) 1,642.0 +65.5 1,649.4 + 84.7 1,648.9 + 58.9 1,567.3 + 60.8
anslulamsa (nSudoiu) 223.4 420.0 229.3 +20.1 222.6 + 18.1 211.4+17.4
Aaflufosas (VoINdINUTTIVNA) 54.3 55.1 54.0 53.7
Tisau (nSuse) 70.8 + 2.7 71.9+3.2 73.7+3.7 68.0+2.1
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M3191 7 YeyannmsiadadIusame*

faals gviaen WsnInlealnudnnlsa

nou 1aq oy 1aq
ﬁ’]ﬁﬁlﬂ (nn.) 63.7+4.2 63.2+4.6 63.6 +4.2 63.2+4.1
BMI (nn./ 3J.2) 255+1.5 254+ 1.5 256+ 1.5 253+14
BSF (44.) 11.7+1.9 12.0 £+ 2.1 126 +2.3 12.1+2.1
TSF (W.) 15.4 +1.9 154 +£18 154+2.0 153+19
SCSF (1)) 16.9+2.0 16.6 + 2.1 16.5+19 164+19
MAC (%5.) 29,5+ 1.0 29.5+1.0 29.6 +1.0 294+1.0
MAMC (54.) 2477 +£04 247+ 0.4 248+04 246+04
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* uammagmﬂummﬁmaﬂmmm + ﬂ’J'Iilﬂﬁ'lﬂLﬂﬁ@uiJ'mﬁi'luﬂJ@\‘lﬂHﬂaﬂ

AN, = Nlansu; W, = UAAWNAT; FU. = WUANAT; U5 = A151UNAT; BMI = body mass
index; BSF = biceps skin-fold thickness; TSF = triceps skin-fold thickness; SCSF =
subscapular skin-fold thickness; MAC = mid-arm circumference; MAMC = mid-arm muscle

circumference
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30080

auls (mae) Shapiro-WilK Test

Statistic df Sig.

Snundavesmace  rewldsusmann 0.838 9  0.055
ganszAedlav waslasuevaon 0.892 9 0209
(afadodaland) Aoulasudsainlealnugnanlss  0.878 9 0.151
ndalasunsnInlealaudn 54 0.868 9 0.118

i1 GC Aeu lasuevann 0.897 9 0233
naelasueviaen 0.905 9 0279
aouldsunsnInlealnugnmlss  0.836 9  0.052
waalasunsnInlealaudnalsa 0.884 9 0172

fivnang la nouldsvevaon 0.860 9 0.09
(Un./ 9. vas l@svennaon 0.930 9 0485
poulasudsainlealoudgnalss  0.881 9  0.161

nda lgsunsnInlealaudnm s 0.867 9  0.114

TUsAusaw (n/aa)  neulasueiasn 0.937 9 0554
waelasvenviasn 0.957 9 0762
aoulasunsainlealnudnanlss 0914 9 0345
nddlasunsnInlealaudna lsa 0.942 9  0.608

gayiu (n/aa.) nouldsuemaon 0.874 9  0.136
Wadalasueaen 0.947 9  0.657
AoulasunsnInledlnugnmlsd  0.982 9 0974

naalgsunsnInloa loudnm lsq 0.913 9 0341

ABIAAIADTBATIN neulasvenviaen 0.894 9 0217
(un./ aa.) naelasvenviasn 0.987 9  0.990
aoulasursainlealoudgnanlss 0935 9 531
nadlasunsnInleaTaudnan lsa 0.927 9 0453

lasndelsa neuldsvenvaen 0.868 9 0.118
(un./ Aa.) wadelasvenviasn 0.836 9 0.052
aouldsunsnInlealnudnmlsd  0.848 9 0.071
nadlasunsnInleaTnudnan lsa 0.859 9 0.094
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Ao Shapiro-Wilk Test (ﬂ'ﬂ)

¥330a1

auls (mae) Shapiro-WilK Test

Statistic df Sig.

LeaALea- Aauldsuenvaen 0.838 9  0.055
ABIAAIADTOA wadelasuenviann 0.912 9 0332
(un./ Aa.) Aoulasuisninled Inugnanlss 0.861 9  0.098
ndalgsunsnInlea Taudna lsa 0.863 9 0.104

DYALDA- neulasvevaen 0.985 9 0.985
ABIAAIADIOA Mad lasueiann 0.941 9 0595
(¥n./ 9a.) nouldsunsnInlea nugnalsg 0.907 9 0.294
ndalasunsninlea audna s 0.947 9  0.659

YTnmgse noulaiuemann 0.983 9 0976
TuTasiou wn/ea)  waelasueviasn 0.981 9 0.971
AoulasusnInTealnugnanlsd 0.934 9 0523
ndalgsunsainlealaudna lsa 0.969 9 0.883

AsezAtiu (un/aa)  newlasuevasn 0.864 9 0.105
naelasueviaen 0.952 9 0715
AoulasusnInTedlnugnanlsa 0.927 9 0.452
nddldsunsnInleaTaudna s 0.906 9 0287

uaaidon (un/aa.)  newlasueviaen 0.836 9  0.052
waa ldsuenvaen 0.871 9 0127
AoulasunsnInTealnugnanlsa 0.929 9 0.469
ndelgsunsninlealaudnm lsa 0.864 9  0.106

Weavlesa (wn/aa.) newlasuevasn 0.906 9 0.290
waelasueviaen 0.977 9 0.948
AouldsunsnInlealnugnm s 0.976 9 0943
nadldsunsnInlealaudna s 0.967 9  0.866

Tw@ey won/a)  newldasueviaen 0.959 9 0.786
naelasueviaen 0.955 9 0.745
AouldsunsnInlealnugnm s 0.883 9  0.167
naalasunsnInleaTaudna lsa 0.948 9  0.672
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Ao Shapiro-Wilk Test (ﬂ'ﬂ)

¥330a1

auls (mae) Shapiro-WilK Test
Statistic df Sig.
Twunenden aauldsuenvaen 0.944 9 0.630
(WoA./ 9.) waelasuenviaen 0.943 9 0.614
Aoulasuisninled Inugnanlse 0.850 9  0.075
ndalgsunsnInlealaudnalsa 0.877 9 0.146
WA anA Aoul@sueviaon 0.930 9 0.480
(M laupansaedy)  Wadlasueann 0.836 9 0.052
AoulasudsnInTed lnugnanlss 0.863 9  0.102
ndalasunsninlea laudna s 0.959 9 0.791
mslulawmsa 05y Aeuldsuemasn 0.972 9 0.909
Ao Tu) Wad s ueviaen 0.883 9  0.167
AoulasusnInTealnugnanlsa 0.936 9 0.542
ndalgsunsninlealaudnn lsa 0.863 9 0.102
T (pSusedn)  new'ldsuevasn 0.940 9 0.587
naelasueviaen 0.915 9 0.353
AoulasunsnInTedlnugnanlsa 0.950 9 0.687
nadldsunsnInleaTaudna s 0.918 9 0376
Tds@u (nfusedn)  new'ldasuevasn 0.870 9 0122
waa ldsuenvann 0.904 9 0278
AoulasunsnInTealnugnanlsa 0.922 9 0.406
ndelgsunsninlealaudnm lsa 0.955 9  0.749
w@uleams (nSuae  new'lasueviasn 0.934 9 0521
Tu) waeldsueviaen 0.920 9 0394
Aoulasusninledlnugnanlse 0.944 9  0.624
ndaldsunsnInlealaudna s 0.941 9 0.596
¥ (fladans) aouldsuenvaen 0.899 9 0249
waelasveviaen 0.954 9 0730
AoulasusninTealnugnanlse 0.918 9 0376
ndaldsunsninlealaudna lsa 0.882 9  0.163
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Ao Shapiro-Wilk Test (ﬂ'ﬂ)

auls (Mvoe) B33 Shapiro-WilK Test

Statistic df Sig.

virin (lisanien  Aewldsuemaon 0.886 9 0.181
a1ala) (an.) waelasuenviaen 0.873 9 0.131
Aoulasuisninled Inugnanlse 0.877 9 0.148
ndalgsunsnInlealaudnalsa 0.910 9 0.316

BMI (nn./4.%) Aeoul@sueviaon 0.848 9 0.071
vad lasueniaen 0.878 9  0.149

AoulasusninTed lnugnanlse 0.845 9  0.065

naalasunsninlea audna lsa 0.845 9  0.066

BSF (W31.) aeuldsuenvaen 0.922 9  0.406
Wad s uenviaen 0.873 9 0132

Ao lasusnInTealnugnanlsa 0.933 9  0.508
naalgsunsninlealaudnn lsa 0.914 9 0.345

TSF (3131.) aauldsuerviaen 0.936 9 0537
waelasuenviaen 0.970 9  0.898
AoulasusninTealnugnanlse 0.950 9 0.690
ndalasunsnInlealaudna lsa 0.942 9 0.598

SCSF (W31.) Aouldsuenviaon 0.917 9 0.365
vasldsuenviaen 0.945 9 0639

Aoulasudsninlea Inugnanlsa 0.938 9  0.559
nadlasunsninlealnudnmlsa 0.912 9 0332

MAC (531.) aauldsuenvaen 0.952 9 0711
waeldsueviaen 0.952 9 0711
Aoulasusninledlnugnanlse 0.949 9  0.680
ndaldsunsnInlealaudna s 0.962 9 0.815

MAMC (3. aouldsueviann 0.945 9 0.634
naeldsuenviaen 0.936 9 0.544
AoulasudsninTedlnugnanlse 0.940 9 0578
ndaldsunsnInlealaudna lsa 0.948 9  0.663
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Hihenguaieda Iagldadd Paired-Sample T- test
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s (re)
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mean SE t p
ﬁy"umaﬂgiﬂﬁ aouldsuenvaen 1319 154  1.046  0.326
(un./ Aa.) aoulasudsainlealnugnanlss 1407 165
TsAusau naulasvervaen 69 02 0277 0.789
(n./9a.) Aoulasusninledlnugnmlss 69 0.1
oAy nou lAsvemaon 38 01  -1.552  0.159
(n./ Aa.) dou l@gsunsnInTealoudnanlss 37 o1
ABIAAIADTOATIN aeu l@sevasn 1936 133 -0.775  0.461
(un./ Aa.) AonldsunsnInlealnugnalss 1853 142
lasnde lsa neoulasuenraen 168.0 30.1 -0.298 0.773
(un./ Aa.) aoulasudsainlealnusnalsd 1641 245
ueaALeanBlamABIEa  now AT uaen 1024 138 -0.862 0.414
(¥n./ 9a.) nouldsunsnInTealougnalsd 957 116
lp¥ALean@AABIea  nowlasuevasn 574 43 -0465 0.655
(un./ Aa.) AouldsunsnInlealnugnalss 549 6.5
Psinagselulasou  neuldsvevaon 437 48 1629  0.142
(un./ Aa.) AoulasudsninTedlnudnanlss 479 4.9
ASDEATIY nou lasuenvaen 65 09 0516 0.620
(un./ 9a.) nouldsunsninledalnudnailsd 67 10
AR naulasuerviaen 91 02 1766 0.115
(un./ Aa.) Aoulasudsninlealnugnalsa 93 0.1
Woavlosa aauldsuenvaen 41 03 -0.858 0416
(un./ Aa.) Aoulasudsninlealnugnalss 38 02
TanRe Aouldsuenvaen 1384 1.0 1.109  0.299
(uof./a.) AoulasusninTealnugnalsd 1391 1.0
Tnunaae aouldsuenvaen 43 02  -0.610 0.559
(uon./a.) aoulasudsninlealnugnalsa 42 02
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mean SE t p
WEL A aouldsuenvaen 16420 655 0308  0.766
Mlaunaeiaety) neuldsunsninlealaudnmlse 16489 589
M3 lu'laasn noulasuemaen 2234 200 -0.109 0916
(MSunoiu) Aoulasunsninlealnudgnalsa 2226  18.1
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(un./ 9a.) naaldsvevann 6.8 0.9
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(un./ aa.) ndaldsunsninlealaudnalse 1488 197
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(1n./ Aa.) naaldsunsninlealaudnalss 92 02
Woavlosa aoulasursainlealoudnanlss 38 02 0939 0375
(un./ aa.) nadldsunsnInlealaudnalss 39 02
TaRew Aoulasursainlealnudgnanlsa 1391 1.0 0.768  0.465
(won./a.) nadlasunsninlealoudnan’lsd 1380 1.3
Tnunendou aoulasudsninlealnugnanlss 42 02 0209  0.839
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@0@ Cross-Over Analysis Using T-Test
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SE

mean t p
ﬁywmaﬂgTﬂa naelasuemaen 1434 132 1.05  0.8147
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(n./ aa.) naaldsunsninlealaudnmlse 37 o1
ADIAAINDTOATIN waelasueviaen 186.8 12.8 -0.48  0.6449
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Type I Separate hard lumps,
like nuts (hard to pass)
Type 2 Sausage-shaped
but lumpy
Type 3 Like a sausage but with
cracks on its surface
Type 4 Like a sausage or snake,
smooth and soft
Type 5 soft blobs with clear-cut
edges (passed easily)
Type 6 Fluffy pieces with ragged
[edges. a mushy stool
-5
L D
Type 7 . Watery, no solid pieces

ENTIRELY LIQUID

NN V-1 ANYMLY29D9152210 The Bristol Stool Form Scale
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1.

széhmanglna

Fadtansne F3u wiewmamiignueniunely 30 wifindufviden

7% Enzymatic colorimetric test (Glucose oxidase-PAP method)

GRFIGHY Enzyme reagent
Phosphate buffer (pH 7.5) 0.1 Tuanoans
4-aminophenazone 025 dadluaaoans
Phenol 0.75 iaalyadodns
Glucose oxidase >15  KUADAAS
Peroxidase >1.5 KUA0ans
Stebilizers >2 KUADANS

Standard reagent

Glucose 555  dodluadoans
Lﬂ?’ﬂﬂﬁ’ﬂ Thermo spectrometer ’i: U GENESYS 10 VIS
TilsAus
Fedans F31 W50 heparinised WA1911 130 EDTA Walea
73 Photometric colorimetric test (Biuret bromcresol green method)
GREIGREY Colour reagent
Sodium hydroxide 200  dadluanoans
Potassium sodium tartrate 32 Haaluaneans
Copper sulfate 12 Haa luanoans
Potassium iodide 30 Haaluaneans
Irritant R 36/38
Standard reagent
Protein 80 niNARaANg
Sodium azide $owaz 0.095
Lﬂ?@ﬂﬁ@ Automatic analyzer
DAYy
Fedans %31 30 heparinised Wa1@W1 H30 EDTA Wanera
73 Photometric colorimetric test (Biuret bromocresol green method)

AETGREY Colour reagent
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Citrate buffer (pH 4.2) 30 1ada luanoans
Bromocresol 260 lulasTuaredans
Standard reagent
Albumin 40  nuADANg

Sodium azide Fouaz 0.095

In504940  Automatic analyzer

Psunagiselulasiouluaon (blood urea nitrogen; BUN)
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AITINTID
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D

=
RFLREY

= o =)
FIN HIDNATTND

Fully enzymatic method t11J1) glutamate dehydrogynase (GLDH)

Tris buffer 100  Nadluadeans
Tetra-sodiumdiphosphate 10 Haaluaneans
2-oxoglutarate >9.8 iaaluanoans
Adenosine-5-diphosphate (ADP) >26 daalyanoans
Urease >17.76 KUADANS

NADH 026 iaaluadodns
EDTA 265  dadluaneans
Glutamate dehydrogynase (GLDH) >0.16 KUADANS

Automatic analyzer ‘3: U Beckman CX3

FTU HFONAAN

Jaffe reaction 1411 Kinetic colorimetric assay

Sodium hydroxide 0.8  dadansneans
Picric acid 25 adanIN0aNs

Automatic analyzer ‘j: U1 Beckman CX3

%3 1130 heparinised Wa1@N1 W50 EDTA Wand@un
Enzymatic colorimetric test with Lipid clearing factor (LCF)
(CHOD-PAP method)
Enzymatic reagent
Phosphate buffer (pH 6.5) 100 Haa luanoans

4-aminophenazone 0.3 Haaluaneans
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a3y
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Phenol 5 Hadluanodns
Peroxidase >0.5 KUA0AAs
Cholesterol esterase > 150 Qﬁ@@] 0803
Cholesterol oxidase > 100 Qﬁﬁﬁlaaﬁi
Sodium azide fouaz 0.05

Standard reagent
Cholesterol 517  daaluanoans

Thermo spectrometer f.i U GENESYS 10 VIS

F33 50 heparinised WA 30 EDTA Waea
Enzymatic colorimetric test with Lipid clearing factor (LCF)
(GPO-PAP method)

Mono reagent

PIPES buffer (pH 7.5) 50 Haaluaneans
4-chlorophenol 5 Haa luanoans
4-aminoantipyrine 025 dadluaneans
Magnesium ions 4.5 Haaluaneans
ATP 2 iod luadoans
Lipases >13  glaAoianans
Peroxidase >0.5 gﬁ@]ﬁ'@ﬁaaaﬁi
Glycerol kinase >0.4 glaAdilanans

Glycerol-3-phosphate oxidase > 1.5 Qﬁ@lﬂ'ﬁlﬁaaaﬁi
Standard reagent
Triglycerides 228  diaa luanoans

Thermo spectrometer j:u GENESYS 10 VIS

HoanIea-NDIAAIADIOA

o Y
ﬂ’]ugmﬂjﬂq@]i

LDL = Total-C — (HDL - TG/5)

friua e lasname 15 lifu 400 Hadnu / 10Gans
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Direct method 111 Immunological inhibition

Reagent 1: Pretreatment YU freeze

4-aminoantipyrine (4-AA) 0.9
Peroxidase 2400
Ascorbate oxidase 2700

Antihuman B-lipoprotein antibody

Reagent 2: Enzyme reagent MW freeze

Cholesterol esterase 4000
Cholesterol oxidase 20000
F-DAOS 0.8

Thermo spectrometer :;'u GENESYS 10 VIS

N o A
FIN HIDNAITNT
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1 lyanoans
gHnNDaNS
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gUANDANT

Fully enzymatic method for Kinetic Determinations

1YY glutamate dehydrogynase (GLDH)

Tris buffer 100
Tetra-Sodiumdiphosphate 10
2-oxoglutarate >9.8

ADP (Adenosine-5-diphosphate) > 2.6

Urease >17.76
NADH 0.26
EDTA 2.65

GLDH (glutamate dehydrogynase) > 0.16

A3

Photometric UV test

Arron uniheptamolybdate 0.3
Phosphorus standard 0.2

Automatic analyzer ‘;: U Beckman CX3

Haaluanoans
Haaluaneans
Haaluaneans
Haaluane ans
kU /1

Haaluaneans
Haaluaneans

kU /1

1aa luanoans

1aa luanoans
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Ion Selective Electrode
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Ion Selective Electrode
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Product Data Sheet

Frutafit® HD

Description

Jutritional information
/ ¢ values per 100 grams Frutafit HD:
é%{cs:

e (fructose, glucose, sucrose) 7 grams
le (dictary fibre, inulin) 90 grams

physiological and t~-*~="=~*~=" characteris : e
Frutafit"HD can be appica n a wi ; teins 0 gram
products. al > 0 gram
] absent
Lialin from chicory is a polydis: es(AQAC 997.08) 90 grams
fructose polymers with mostl 40 mg
coupled by means of B(2-1) bonds 11.5mg
7.5mg
0.4 mg
Specification negligible
neghgiblc
Physical aspects ahff_’ at
Dry matter content abscnt
absent
Composition on dry matter ' .tlcu!cs ab?ent
[nulin (DP2-DP60) al ity . abseri
Fibre (ADAC 997.08) ‘Colour, flavour, preservatives absent
Fructose, glucose, sucrose — )
Average chain length - v 1.6 keai/yram
Ash — ic Index (GI) value Ju®
Heavy metals complies with | ren 4 !

i ; esa]‘_, O \?/\'4. based on 1.5 keal/gram pure inulin that has be-n
Micmb:'ology (r\‘l 4 ¥ L i studies. Please check local legislation and
Aerobic plate count e level of 25 gram carbohydrate
Thermophilic plate count f mpared with the eff<t on blo. !
Moulds ose (control=100).

Yeasts ' 1 <
Bacillus cereus <100 CFU/gram - L
Enterobacteriaceae absent in 1 gram Additional product characteristics
Staphylococcus aureus tin 1 gram )
Salmonella absenit in 25 grams - Appearance, fine white powder
: 2 good
aonUiavegEsnY - B
neutral

- Taste 1 , slightly sweet
+ 100 gram/litre
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Other information

Packaging
20 kg, white multi layer paper bag with coloured PE
inner liner

Labelling
In the ingredient list inulin/fructo-oligosaccharide can
be declared as an ingredient, not an additive. The
product can be labelled as inulin, fructo-
oligosaccharide or polyfructose. In the US, Frutafit®
inulin is officially recognised as GRAS.

Safety
GRAS status. FDA approved, notice no.

Storage
The product should be stored vn
the original unopened bag.

Shelf life

individual bag.

GMO
For the production of this produg
raw materials from conventiona
varieties. Therefore no labelling as
ingredient is needed for applicati

according to the regulations EC
(1829/2003), EC(1830/2003).

Allergens
Neither the raw material nor the

in the production of this p
allergens: gluten, pumpm;& on

fruit, eggs, meat or fish. -

Kosher —
Certified by circle K. lH

Halal
Certified by Halal Correct W A
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Analyses

Fructans (inulin/fructo-oligosaccharides) in food
products can be analysed by the following methods:
AOAC 997.08 (AACC 32-31) and AOAC 999.03
(AACC 32-32).

OUR TECHNICAL SERVICE WILL SUPPORT YOU WITH THE
NECESSARY INFORMATION REGARDING THE OPTIMAL
PROCESS CONDITIONS AND MATERIAL FOR YOUR
SPECIFIC APPLICATION! FEEL FREE TO CALL US:

+31 165 582 578

December 2604
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