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Abstract

Raffinose family oligosaccharides (RFOs) were found in soybean seed of cultivar Chiang
Mai 60 and mung bean seed of cultivar Chainat 36 with high concentration. These sugars exhibit
prebiobic properties that stimulate growth of several probiotic bacteria. Therefore, RFOs prepared
from seed of both cultivars were applied as prebiotic ingredient in synbiotic ice cream production
from cow milk and Lactobacillus lactis was also added as probiotic ingredient. The results from
this research revealed that viable cell of this probiotic could survive in these products, although
they were stored at -20 °C for 8 weeks. Moreover, stachyose (member of RFOs) moiety was also
detected in the products, First dripping time of synbiotic ice creams containing each RFOs was
studied and found that their first dripping times were longer than that of ice cream without RFOs
addition significantly (p<0.05). Sensory test of synbiotic ice creams by 16 panelists showed that
the acceptance of synbiotic ice cream with RFQOs addition was not markedly different from that

without RFQs addition {(p>0.05).

Key words: soybean, mung bean, synbiotic ice cream, Lactobacilius lactis,

raffinose family oligosaccharides
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L. acidophilus B. adolescentis Enterococcus feacalis y Bacillus subtilis

L. amylovorus B. animalis Enterococcus feacium Saccharomyces

L. casel B. bifidum Lactococcus lactis cerevisiae'

L. delbrueckii B. breve Leuconostoc mesenteroides Escherichia coli
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L. plantarum B. lactis Streptococcus thermophilus

L. rhamnosus B. longum
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Raffinose: Ol-D-galactopyranosyl-(1—>6)-Cl-D-glucopyranosyl-( 1—)2)—|3-D-
fructofuranoside

Stachyose: ((-D-galactopyranosyl-(1—>6)—Ql-D-galactopyranosyl-(1—>6)-CL-
D-glucopyranosyl-(1 —)2)-B-D—fructofuranoside

Verbascose:  (l-D-galactopyranosyl-(1—>6) - [Ol-D-galactopyranosyl-(1—>6)-1,-
OL-D-glucopyranosyl-(1—>2)- B-D~fructofuranoside

Ajugose: Ol-D-galactopyranosyl-(1—>6)— [(X.—D-galactopyranosyl-( 1—>6)];-

OL-D-glucopyranosyl-(1 —)2)-B-D-ﬁ11ctofuranoside
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1
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oH
CH,OH
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Sucmse Ralfinose
d' 9/ =4 =
HINN 2 TﬂidﬁiNﬂNLﬂﬂ‘Uﬂﬂ RFOs UHYUA

fun: Kadlec et al., 2000,

d ar 1 o
Tundanrasznads  (egume seeds) wuhiimislulewsavarsy  juuouiiy

o ' 1 2 ! L3 [ ") o/ =
'ﬂﬂﬂﬂi:ﬁﬂ'ﬂﬂﬂg LAZILUUBUABDWL I RFOs Lﬂﬂﬂﬁﬂﬂizﬂﬂﬂﬂgl‘ﬁuﬂu ﬂﬁttﬁﬂﬂiuﬂ'l‘i'liﬂ 3

= o o a 2 A o
139N 3 Llﬁﬂﬂﬂﬁﬂﬂi‘:ﬁﬂﬂ‘ﬂ‘uﬂdﬂ‘liIﬂllﬂtﬂ'iﬂ‘lmﬂﬂw‘] 1Hlﬂﬁﬂﬂ‘!¥ﬂi$f‘]ﬁﬂ’)

Wy Ymnaduaida (%)

amilulamsn  wlls  qlasa swliTua aafler  pevialee e

Wavua
Soybean 325 1.5 6.2 0.9 4.3 0.1 20
Lupin 36.7 0.4 2.5 0.7 6.8 0.6 26
Chickpea 65.2 444 2.0 1.5 5.5 3.0 9
Mung bean 60.0 450 1.1 1.7 2.0 3.0 7
Pigeon pea 64.9 443 25 1.0 30 4.0 10
Jack bean 47.8 350 15 0.7 1.5 0.1 9
Common bean 61.3 415 50 0.3 4.1 0.1 10
Faba bean 59.8 41.0 33 0.2 0.7 2.5 12
Lentil 64.4 460 2.9 0.5 24 0.9 12
pea 65.5 450 2.1 0.9 2.4 3.2 12

Au: Kadlec et al., 2000,
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P=1 9f = =) ] o o
1443} 2006 Espinosa-Martos 118¢ Rupérez 1@11091u1l5u11 GOS wilaaee luiwandn
2~ [V 1 = LA 3 .
waes 4 wius uazwuhledlnuwaailsananlaun stachyose, ratfinose 1Az sucrose
H o 1 Y uy = ] I~ 2 o
uanuIntianuegveaaairanalinmnlmartasg i lumaa Taowdangnizny GOS g3
1 o d‘ o ' o d‘
AIINaande lign 47-53% Aauaaaluaisian 4

H =y :‘ ‘ =4 Y 1 o a
3191 4 Smanivaniivialuanaviadnatianieg ludaviessewug(e/100gdry wi)

mﬂﬁuﬁ monosaccharide sucrose GOS total
stachyose rafTinose

YSBC 0.7210.23 6.09+0.24 1.06+0.11 0.89+0.07 9.75+0.55

YSIC 0.84+0.07 6.1610.12 0.94+0.08 0.90+0.15 9.44+0.47

GSBC 0.84+0.24 0.85+0.10 1.4340.39 Trace 3.87+0.27

GSIC 1.10+0.20 0.7840.07 1.6140.07 Trace 3.62+0.22

Y Espinosa-Martos and Rupérez, 2006.

s = : 1 3 { @ s ] 3 L .
aaauiians luleAnvenimangy RFOs vuilufiveuiuiuedianieun (Xiaoli

" . o
et al., 2008; Espinosa-Martos and Rupérez, 2006) Rycroft Uazaus (2001) 510971 lagd 19910

Qe 1 3 d”l :‘ = o =) ¥
NUIEABUHMTNU I W Tua HazaA1F odvING UM BRIMIUITONTLAUNS
w3anAu 1Yo Bifidobacterium infantis 'lANA WNTEAUNITNS YV E coli, Streptococcus

¥ # ]

. W 1
faecalis WAy L. acidophilus Wenuniithaanaesiiaialdmnndundsnimienld

u?qmﬁﬂuﬂl‘ff activated charcoal chromatography udnzlaandloa 71% s Tua 20% ua

¥ '
] =)

4 . [~ " a a . R = 3
haiaduq 8n 2 % o lilneaeuAwudnildniieigues Bifidobacteria 95y ldge¥u
A A Y 3 a A gy Y=o aw 9 LY LY
win Weaisudunmimadevluierinoug minaaouluaun 14msTToud nguiu daueaag

lum1319n 5

M5 5 AN INaaeUMT 1% RFOs Tuau

subjects substrate dose  duration results

7 adults raffinose 15 g/d 4 weeks Significant increase in bifidobacteria, significant

decrease in bacteroides and clostridia

6 adults Soybean 10 g/d 3 weeks Significant  increase  in  bifidobacteria  and

oligosaccharide lactobacillus, large decreasc in clostridia and
peptostreptococcus

7 adults Soybean 106 g/d 3 weeks Significant increase in bifidobacteria, slight dccrease

oligosaecharide in bacteroides, significant decrease in NH, and B-

glucosidase, large decrease in indole, skatole, phenol,

and p-cresol

fi11: Rycroft ef al., 2001.
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1

o = o o a g ¥
Martines-Villaluenga a2 Gomez (2007) lavhnswaauuniingululoannlyae
) - a 4w 2 . a
Bifidobaacteria Wjufiuse nfulnsfin RFOs Aadavndd tupin aeliluilSuino.1-2
o o o :’ w 1 o 9 o = =S o .
wWosiaua lasimin  wanmsnaasanuhldoariniseTyauTaiume (specific growth
= = n’dg
rate; |1), generation time (T ), Usumnse wazians suvaaou laiavu
od o = i a 4 = a = A
Tunsazu luTeantinan 1no¥e Lactobacillus casei Wazauns lulaanytia FOS Al
o o ' = 1 o g
Auemvasms Tad Inuana lsavunaaian ludsum 1.5 g/ 100g lagneaatulag Aryana
¥
Y o = 4 s [
1Az McGrew (2007) 129 101UMIMSAATIZHABANTANIINGAIN 1Al AABATUANYMENIY
[ -Y) 1 1 1 1 = o ad A a
Uszamduda naminaasanui Fos yovwalulddinadeduesTofse TuAsanau FOS
z a 3 N 1 v oA 12 a 2a )
areauvinld pH miningui luidl FOS aaaarunaunanieay
Basyigit lazamz (2006) lannwnmindaleansulysluleAndy Lactobacitius
¥ ¥
acidophilus, L. agilis Wag L. rhamnosus UeAMALAMsAnia1aglasanse aspartame 1y
[V o A 3 o = o
a3 W umnunasdariotiuas cryoprotectant 3AA 8 IR UIINTAATIZHOATINITOA
aa dy A d I~ 1 df as Ao Yy 1 '
FanvouFadonuinuuiuim 6 Wou waminaasmwuIuyedinaiifinseald luuansi
1 4:{’ e = o ] &
1INNUAILAY wenInHguauliaves leansun lunlasunilag
a o = = 1 1
Aragon-Alego Utazamz (2007) wanton Inuaayadu luleanilidnnlsznouves L.
paracasei subp. Paracasei LBC82 uaz inulin vl#ldenmsgqunmyiialniidiuundsves
= o [ = { = o )
TsluTednuazns luledin wasnnduyaiingamail 5 esrmamdoa Wunar 28 Juudy
' a w A da 1 = 1 3 =y d dy ;
wut lifs luledndadimsseadined Tuvazd inumsihuloulagdaduaziiest uenvini
= a A a z [P} Y o ar = w o
Tls-uazns luTedAnfimuas lihiu lilinansznunednuuzmalssamdudavenaadums
¥ k4
Homayouni uazame (2008) vinisnaaleaniudululednilszneuliidraye L.
1 ar :ﬁy a4 = @
casei (Le-01) g B. lactis (Bb-12) $14AY resistant starch laaiFouunnGalalsluTeandan
D ldanvarud o o 2 g " A o s= ol w
anlagnvedudsuaadeuueatiua - Fanwudnde lils luleanansnyeasineglussé

=

= oW @ ' ar S w i
sz 4.2x10° - 1.1x107 cfy mi Tundasuaidananmondimanuinnigunnd 20

o

» [ ] ¥
ssrgaod Wlunal 180 Tulaudeigneduiziisanmssentinfiganindedasy
. ¥ r ad i o .
Pinto uagamz (2012) 1a5180 9 lernSuleisa (Frozen yogurt) fitAx microcapsules
» ¥
r=| =y 1 o .
VOUWD Bifidobacterium BB-12 ﬁgﬂﬂaﬂmﬂuumﬁugﬂwsmuumu (reconstituted skim milk)

o = . R o W ' o = 8y = i ' '
uazduyau (inulin) lag3smsiuiauwudsaiuiidsuauieseadiansiuaziiniuinni

=Y

6 log CFU/g Aagaynszoznamaansiiusnmieunail -18 ssmnaadeaidunar 90 u

L] a
. 4
ey

& = = w - £ sd 4o A o A 4 Py
Lilﬂl.ﬂ'iﬂ‘ljmﬂ'l_lﬂ‘lj‘];ﬂﬂ?'ljﬂuﬂﬂ vlﬂﬁﬂﬁﬂiﬂlﬂiﬂﬂkﬂuL%ﬂﬂﬁﬁzﬂuﬂﬁﬂ’lmlﬂfﬂﬂ'jﬂﬂ‘l"]ﬁaﬂaq

3.88 log CFU/g Tusgving 30 Suusaiiinisifiusnen uazanaaundn 0.25 log CFU/g Na99N

g W o
MTAUINEI 60 U
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1. glnsal

[¥) a o = =
1.1 INQAY 9aUN5E UBTE AN

@ &

= Y - | ] 9l as I'd oo A 11 3
- wantamde meufiBelvi 60 laiuanuswaszivInguiITenes 13
= r
1woelnu
4 & A o o @ dw Yo o raa A '
- waadulFEIiu MoRugFouIn 36 TasuanueyazHaIngus o 13
¥y N
-wunise s luTeAn Lactobacillus lactis
o
- unlpaamiaie lsa
- ATUHI (U-Wipp ™)
) v 9 =
- wad dwmsuileansuy
¥
-aansy
¥ ¥
- B“I“r‘lﬁl,ﬁtl&t%ﬂﬁuﬂi Nutrient broth, Nutrient agar, MRS agar, EMB agar {02 SS
agar
-1lemuen
by ¥
- hmanwsgy 1dun ng1ad (Glucose) 4 1Ay A (Sucrose) onlad (Lactose) 51
Alud (Raffinose) an¥ loa (Stachyose) wazewdlaa (Verbaseose)
- @159¢219 DNS (3,5 dinitrosalicylic acid)
- Acetronitrile (HPLC grade)
d I ¢
1.2 ginsamezinsesile Inenmans
) ¥ ¥t F 4 & 9
- 7oA lAun vasananss 1uimziYe viadeade iHudy
1 3
- A1Uui¥e (Biocyt®)
- 1T B 1¥ AN LAY AT (Thomo forma®)
¥
- J1iN¥e (Memmert @)
9
- douaniou (BINDER ®)
- wTosllumdussinnunugumqil (Hettich ®)
- l.ﬂ?m’ffﬂﬂ'm'l'iﬂﬂﬂﬁmlﬂﬁ (Spectronic genesys $; Thermo ®)
¥
- INMNANANUHAT (Memmert ®)
- INTOITLMBLVUYYYIMA (Buchi ®)
A i
- 11504 High Performance Liquid Chromatography (Alltech®)

- 5o losnSy 810 Homemate®
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@ ¥ 4 o 2 w o~ 3 4 o = a o ow o
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¥ 3
=

2.3 9aun3o 103 luTednh 14 luandsesdudidiu uuaiiSe L. lacus

ad = )
3. 38m5iae
3.1 Mam3auinIa RFOs
3.1.1 M3ana RFOs
a 4 o ] w & a ] @ o = e w @
Windatimdosiuindoalny 60 uazduvIRTURUFFIUIN 72 1199
3
WMinYTum 250 piu Mimsuamednldazdsaitlusuazseunidlet s
3
1 as = = 9 T o
zuniesou vIndAemusanududu 70% avllldlsnasgaiemy 1
an1 Tthinlnsuumniean uasuasaud 1009 Magnetic bar 11ua1 2 $2Tua Ua
a o4y s S yy a4 a
hnfininesarsvssediionnnmysamsusseniuea aneld 1 Aunaungil 4 aam
P} A o [ 3 s by &
wayaie v a3 Tuanalvganaznal 9101UUAINITNIBIAILYAINTOINT B
3
NI (Buchner funnel) H11M3N50941 2 501
3.1.2 mimdaemueanazanting
MMIMTANILeTEBNIINA DG NI AZAIUAIYINTOITLHOLULA QY INA
[l 3 ] »
Ngunanil 50 sarmuwaded uarsvmninediusen lilwunszisldasazaiaig
st o i i a a o
WudulwlSnasidesigainu 13 unadsmasgungin
3.1.3 n1sfon lviiu
9/ v e y ¥ o ' oA @
Tavlslenrunauiuasazmonimiaduduludasiaiu 1:1 wsuneana
e " ¥ o 2y & - Ay
wiiueen i udanshis1iieusneniau aniuadasnsunnasifongdaionts
i lligmelulunsessemonuuganme
=3 g : :
3.1.4 myumnziihmalumsazaeiimaiudy
o = d & :’ 5‘: ¥ o= . . :‘ Py o
MMIANTZRUTIIAanInuaaIu38 Phenol sulfuric acid 11A183 A7
b4 o i
AWT5 DNS method ATUIUYUIATWRNANGTY (Degree of polymerization; DP) UD4
: 4 Y
ihmanagaiw ldaingas

DP = U511 total sugar / U reducing sugar
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Tinsrzaiauasyfiatieia RFOs  dauades HPLC  flsznenTi&ae
ﬂﬁlﬁllﬁ Previal Amino (Alltech®) ELSD2000 Detector (Alltech®) 1% Acetonitrile t1ay
shasareaneseuiiy Mobile phase 71651013 1Ma 1.0 ml/min.  guu il 30 8ae
oIy 1umﬁiﬁﬂi’f’1{1mangiﬂiﬂ ylasa wanlag 5199 Tua @a1vlon wasiio

3
e laa Duthmamnasgw

o
3200 Lﬁ?ﬂummman Lactobacillus lactis
3.2.1 MATHUN AT
¥
1 -

= a aa o v oA
Muyo L. lactis 'ﬂ\ﬂﬂi)'lﬂ'lﬁ MRS  broth ‘1J‘53J'IFI‘J 5 uUnnomj ‘Ll'lvlﬂﬂil‘ﬂ

amgdi 37 ssrnaraddeaiiuinm 24 $21uq

]

=S d
3.2.2 MsHaANIaaa
1 Qs dy = o oaa P o
s nroas 1 lue1m1s MRS broth USurasviaay 100 Uadans wWeminis
¥ i ) ' ] [l
(RO L. lactis ATY 24 F11navainwas 1UumIeei 4500 pm 1ilurar 1007
A o o n’; 0 o q’:
INOUENINAABDNTINDIMIT HAIDINTUTIINMIA1w0n 3 ASIAI8TIIALA 0.85%
o o Y] i = o @ o o
TmAsuaae lsanewnuinu PBRguugil 4 ssuwadon Kinisdudiuauean
(FUAUUUDIMIT MRS agar Aouiiw ldnaass
3.2.3 MU IS L. lactis
o & ’q Y ¥ Y A a o
Hinseniawan muanuutuimnzaylumsazaw Ivfounae 159
¥
9} o . . ar o
Wi 0.85% TAsviin151880191 Ten fold dilution 1INUUNING Pour plate DU

d oo ﬂ a o s A dw A a
8111513 MRS agar 11 Bromocresol purple LUHDUALALADI Uut‘ﬁﬂﬂﬂuul‘ﬁﬂqmﬁgu

37 R ugrasoe (Hwaan 24 $2laa

3.3 nananlaansudululedn
v »
Mnsson loansuRlaIuNaNYed REOs  uavtde L. lacts lagnian1snaand

o 3 o, 1 o 1 3
pondlu 5 Miawud urazsawualidiulsenaudsde i
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qm‘laﬁn%'u UHAR  UUAE ATUK ﬁmmmw 1% RFOs 1% RFOs
250ml  30g  120g 70 g (Favidoy  @ude)
qmﬁ 1 (ﬂqﬂmmﬂam'ﬁ 1) / / / /
a3 2 (AMINANGIH 2) / / / / /
qmﬁ 3 (*xgﬂmiwmwﬁ 3) / / / / /
qmﬁtl('mmmﬂamﬁ 4) / / / /
qﬂiﬁ 5 (‘ljﬂﬂ"lﬁﬂﬂﬁﬁd‘f‘% 5) / / / /

»
= @ = =
Tulernsuyngamsnnassziinmsidude L. lacus 10° cfwg uazvinisuan leAnsuy
i J d 3 5 b v g ¥y g
Tasl#iasasilusuin@ndie Homemate 11111721 40 winnasnniudauvany13ludafy

o U 4w 9 = =
mammazmmﬂm"lmqmﬂq‘u -20 DA ALY S

o d =Y =Y
3.4 mydasrgaantinmadszmsveslennsuavlulefin
(v : o 0 : :J
3.4.1 M3IAMa5AIAUaINAANINNA
a o ) = :). P [~4 ¥a g oa =
wiiedielerniuiia 5 ganisneasshgniu 13RGusudigurgil -20 oam
» ’
warked whimsazate laoi lihiuluduui¥engungi 37 seraademiluma 1
ﬂ.l g o s a oBJ - o - o ny
#3119 1IMTuiinsIalsuaninial @199289% DNS  method azysunaniiaia
¥
ﬁaﬂuﬂﬁ 9895 Phenol sulfuric method
3.4.2 a5 iadSnaniina RFOs aan3as HPLC

o w 1 =l : P =1 y&y [ -1 o
u”IGI’J'éJU'N"lBﬁﬂSJmQS ‘]zﬂﬂ"liWﬂaﬂ\ﬂqﬂﬂlﬂﬂqaﬂﬂllmllmqqmﬂﬂu -20 24F

a

]
r=) = =

wm%uﬂmﬁmﬁaxmﬂlﬂum"lﬂﬁu“luﬁﬁw‘f’;awqmﬂqu 37 asmaraidoaniluna 1
$2lu mimfuinswioudaedelay AARIBE1 1000 Pl AgvABAITUATH AT 1A
15 ml HaziMsALIDAN DY 70% U35 2.8 ml nisnanulmiditu vniuis
i ldilum3esfianunia5ou 4500 rpm ihunan 30 widt Famsgadaulaldasiuag
5BV 25 ml SEMoIUgIBd e naImTuSehms@Enihysrenlesey 1
ml wewliidiu fudedie 13igungd -80 esmwaidon ifesednune’l
M53In5 18 1918 REOs &aoimies HPLC viu 19inteq HPLC flsznen'ly
Aun0dUY Previal Amino (Alltech®) ELSD2000 Detector (Alltech®) 1% Acetonitrile
wazvilsmonlosewuiy Mobile phase #5751115 1@ 1.0 ml/min. Tumsiilfaimm

»
anglasa glasa uaalaa 59 Tua api¥les uaznetalag iuiwmamasgu
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3.4.3 manadunse - ma

o w ' = 3 E =1 YAy 1 =y

e lerniuiy 5 gamsnaapagndn 1iNgusnsigungil -20 09m

3 v

manda uwhnsazaslani lihivluduuigeiigunali 37 ssrnwaidemiung 1
a ¥ w1 v -
Flus udriamnamiiunsa-aradienies pH meter

ar 4o A
3.4.4 A3 INIIVDATINVONUYD

= =3

a o 1 o u’j : [ - { =
vwedlerniumia 5 gansnaaasngnifu I3nguaniigungii -20 oam
» v
wraides yimsavate Taei lihis luduudengumnnil 37 ssmaifsmiiunat 1
u'/ o = 4 o "4 s & ar [] a =3
$21us Mnshieszipndilaniiduna 8 dlaw dedisezgainniesiauny ten
o 3 [ :
fold dilution LtA¥MIMT Pour plate UWBIM1T MRS agar AIWAATINITNONAHLIZ Ty
8 o ar d‘r ] o 9 a o o o A
ndahmanuweineii i lylunsd oo s uan1ssoatia
dar
3.4.5 7118178354 (Overrun)
4 < 3 & f 2
weilulornsuaswd dnleansuldluvaeansassvuia 15 mi awAy
9 ° T 1 & g o
naoansoutladnasanaass udnivhilug13n 20 °c dunar 48 ¥ 1w iniuii
s oA ] ar “,: 4
leAnsufioglunasanaansliliifaeimaeenias  mulladhnasanaaswazasll
1 lun599 Sonicator 1Hunal 1 $21ue iWeasunawdnivasananoioonnnas o
af A Qs = d. F_| 1 9 1 9} =R a o
viufaz falSummsazmenimioagaiuats  wiomiuAnwauai ldamm
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qns Asil

¥ ¥
Overnuin ((Wa315ua) = Givmin loAnsumvan — shmin ledan3w) x100

al;u L=
1imiinlornsy
3.4.6 an1sazave leansuaululedn
AIMIazaevunaneausn (First dripping) taznai lslumsazatoaunuag
. . oA = = 9 amdAg o
(complete melting time) 404 loAn3uaululodnldgniniiziaisiTnd1aden
Ranadheera uasamy (2013) lewdiodluloansuaiwdy  anloaniuldludoe

] W »
waraanuuia 15 ml sarhmiinlesnSuldla 15.04 ¢ Yadidroudnir 1w 13n -20

]
A0

¥ ¥ k]
°C Wutia 48 ¥2lus vimiuiiliSasasimsazash 22 °C Tasimzunisfiiives
Y11A 0.2x0.2 em 1191 Puudanesvuna 250 ml wdnihrdrewaradnfivs sy leansy
.y e o o
v Bouazunss smiwsSuiuiinnat  Teetufinnaveavea lernsuianvaa
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ar ar :I d A 2 W ;’,' w o 3
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2 & o Py a Y by i
anuuTy 50 nefiduauazada luiiunsarusnaunds sz 1A lAasazasiaianil
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aﬂyﬂlgﬁlﬁ Iﬂﬂu1ﬂ1a1ﬂﬁﬂﬂi]1ﬂu.|aﬂﬂQIﬁa@Qﬂzuﬂlﬂa@Qlaﬂu@U AIUNTAAVIMUAADUUY

-] : d‘. A 9 ar 1 [ - T :‘ 1 r as
wWHAWYD ﬁ‘l‘iﬁﬁiﬁ']ﬂu’Iﬂ’l?mmﬁﬂﬂqﬂﬂﬂﬂﬂ'l?wﬂ’)‘mﬂ'i1]']fl.!u']Gl"lﬁl!ﬁﬁ:ﬁﬂi}llﬂﬂuﬂﬂﬂﬂllmﬁN

o & a 'd oy &4 3 Vo
N7 uny 8 GN’JI,ﬂSWTTﬁJ’JU’J‘ﬁ Phenol sulfuric acid, DNS method a2 HPLC aavzsrin lanly

Y o ' 2O a 8 4
nisnaaesianInwsviimangy RFOs  a1amaanamaeda ludSumunniuuann?

=]
1y

é = : = 3 : -
M350 7 uaasTinaiihaianazaiela (Soluble sugar content) lumsazarwtimiaimaivy

&? < o =} PR
VUIMNUBAQUH DDA O NVYT

nidadn Vananimenazmald WSnanima
(Soluble sugar content; M./ 151 uu.uﬁa) %ﬂﬁﬂﬂ‘ﬁﬂﬁﬂ‘lﬁ
Wmatanue  henians Degree of (A3)
(Total sugar) (Reducing polymerization (!ﬁﬂ‘lJi]'lﬂf;"] 1 AR.)
sugar) (DP)

§andea 55 11.9 4.6 85

(1¥oa113160)

%07 32.9 5.4 6.0 65

(FBUIN36)

= £ g ¢
3197 8 uaaaTunanhana Twagaanuaz Ted Tnuwam 15anqu Raffinose family of

. . g 4 a & d o & @ ol
ohgosacchande 1'1-!ﬁ']s'ﬂga']ﬂu']ﬂ']a“LﬂSUusuuﬂjnluaﬂﬂl]lﬂﬁﬂquazﬂal"uﬂ?

freehadn Wsnaniva @adnday n¥u wu, UH3) + SD

glucose sucrose raffinose stachyose verbascose
@oalmaie0  10.73+1.35 13.28+2.16 6.74+1.62  145.32+18.74  1.60+0.52
HyuUIN36 trace 4.55+0.53 2.18+0.11  46.09+4.86  17.56+1.67

Ed
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Trt3 = lorn3udnTu1e@in (L. casei + sucrose + RFOs 910&1387)
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Trts = loan3uFu lulefin (L. casei + RFOs 11n621387)
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Trtd = loansugu'luTofn (L. casei + REOs 1MN8uMED4)

Trts = lorn3uduluTofn (L. casei + RFOs 91n621587)
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Trts = losn3uduluTedn (L. casei + RFOs 110921087)
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Trtl = loANSugAsIIATFIU (AN L. casei)

Trt2 = loan3udulu 1060 (L. casei + sucrose + RFOs 218N ADI)
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Trt2 = lornTudnu'luTedn (Z. casei + sucrose + REOs 9108 ma0a)

Trt3 = lefn3uguluTosn (L. casei + sucrose + RFOs ‘i]‘lﬂﬁ%’lﬁtl'l)
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