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Abstract

Sweet pumpkin paste (SPP) was fermented by Leuconostoc mesenteroides SM at 25°C for 3 days for enhancing
its physicochemical properties. SPPs with 5%, 10%, and 15% solid contents (SC) were fortified with 20% sucrose
and 0.5% yeast extract. The unfermented SPP with 15% SC indicated L, a, and b color values of 25.02, 4.66,
and 13.35, respectively, and a consistency index of 48.6 Pa‘s". During the 3 days of fermentation, both the a and
b color values decreased slightly, whereas the consistency index increased to 188.8 Pa‘sn, giving the fermented
product a pudding-like consistency. This fermented SPP (15% SC) showed the highest acid production and viable
cell counts among samples, indicating pH 3.85, 1.30% acidity and 9.2x10° CFU/mL respectively. The added sucrose
was completely utilized after 1 day of fermentation. After 3 days, the insoluble and soluble dextran contents were
8.9% and 4.5%, respectively. Furthermore, the contents of mannitol and fructose were 3.11% and 1.76%, respectively.
Regarding the sensory evaluation, this fermented sample also indicated the highest color, taste and texture scores,
and was the overall preferred sample. In conclusion, the fermented SPP with 15% SC was carotinoid-rich a wholesome
pumpkin-based product that is rich in probiotics and lactic bacteria-produced mannitol and dextran, which gave
the product an acceptable viscous pudding-like consistency and good organoleptic properties.
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Power’s law model : 6 = K - 1"

6= A3 (shear stress, Pa), K& HZXE A
(con51stency index, Pa's"), r'E AT % (shear rate, s'), n
354 A|4(flow behavior index, n)°|Th
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Fig. 1. Changes in pH and acidity of sweet pumpkin paste fermented
by L. mesenteroides SM.
Values are meanstSD.

“Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).



Fortification of dextran and mannitol in sweet pumpkin by fermented with Leuconostoc mesenteroides SM 721

=

g

i

ol
HH‘
rlo
N
tlo
T
o)
v

B9 A=rt 1.30%2 7H
ApRE g A4 4ozA PR o
2HtQl L mesenteroidess =33 233} 2
O 2HE] ZAF o]9]o acetate, ol EHS L WHY
she Ao HuEuhe). ©ant sk wa o] A
H3hE Hg. 2014 Yebd A+ E}i#

o oJEA g BHETTt STkehe AEFS
B 5% 7R OE 10%, 15% 759l ééé}ﬁ *ﬂﬁ‘f~
7k A wg 1Y Fol 247} 62x10° CFUMmL, 9.2x10°
CFUMLE & 4758 Jehiglon], 38 39744 2
Rite] ARG} st 74BS Btk o] B
Bk 59 37} A0 2 12 25%10° CFUmLC.&
N e ARSE HolWA BE|ZE Bk Sral
F7kehe 23S nelch weh BE 2Rg 98 of
83 A5 EdA dau o) prd oEHoR
kel At Aot SUkeke A oR HoH, ol &
I =2 E’__l— 747]_Bkoﬂ Lq-E Oﬂ 1:/R J 7o 7O§].9,]- Oﬂ.ﬂ—o] 0}\.‘5
ALEE AT 53], AR RN fr]4ke] Ao
pH Agt 5o Y& Hists iﬂﬂé}fﬁ, Al
3l oJok B o 2 ook g Ao] =&
== Aoz AREAT HA9 5
uconostoc sp= WX LE T 93’ g3t 285t
71%), @Ak S& AR A
;JOF b 71ofshH, 4] 28 57 l—t— T 34 A
Q1 Lactobacillus plantarunrd©] 73 HA] 2H3Ad ol 2H&-
Ste Aoz HuEAuh27). AX| Riktg o] 83 diF
QT2E A ZAl] HE 7)o B e 7o s
o] A= 7] AlZsk= AFE7] o] =E 37 wEolgk=

o
= =2
0oz fol

oft MW
¥ oox ox S fr

o 1o JE r
r;

ol
E

&

Jo X O mr RO ol >{>4
>.

X

Ol

1EH09

8E+08

6E+08

4E+08

2E+08

Viable cell count (CFU/mL)

2E+07

Fermentation time (days)

Fig. 2. Changes in viable cell number of sweet pumpkin paste
fermented with L. mesenteroides SM.
Values are means*SD.

“‘Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 1. Change in color of various sweet pumpkin paste
fermented with L. mesenteroides SM

Fermentation time (days)

1
SpP’ (%) 1 ; ;

5 21910047 2565026° 2386:002° 22.75:0.14°
L 10 2460£009°  2620:003"  2528:0.04°  2391£005"

15 2502£0.13"  2635:027°  2625:031°  262410.11°

5 078001"  057:002"  057+0.13'  1.000.07°
a 10 246+003"  282+0.18°  2.53006"  2.66+0.05"

15 466013 366:0.11°  320£0.10"  4.14+002°

5 871:009°  10.09:003° 10.06+0.13"  10.04007"
b 10 1121£0.10"  12.624006°  11.70:0.19"  11.10£0.03"

15 1335:008"  11.53£035"  1024%0.15"  123420.11°

)SPP Sweet pumpkin powder.
Valu% are means=SD.

"Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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Fig. 3. Changes in dextran contents of sweet pumpkin pastes
fermented with L. mesenteroides SM.
Values are means*SD.

“Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 2. Changes in sucrose reduction ratio, fructose and
mannitol contents of sweet pumpkin paste fermented by L.
mesenteroides SM

spp? Fermentation time (days)
(%) 1 2 3
Sucrose 84.59 100.00 100.00
reduction ratio 10 100.00 100.00 100.00
®) 15 100.00 100.00 100.00
5 159:003”  2.12:001° 2.17+001°
F“(‘S/g’se 10 216:002° 2106000 2.18:001°
15 2.38+0,03° 221:0.02° 1.76:0.06"
5 2.1920.01° 225:0.00° 231001
Ma(l;)‘;t"l 10 229:00  266:001  284:002"

15 258:0.01° 2.85+0.01° 3.11001°

"SPP, Sweet pumpkin paste.

Walues are means+SD.

¥ Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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Fig. 4. Changes in consistency of sweet pumpkin paste fermented
with L. mesenteroides SM.
Values are meanstSD.

““Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 3. Sensory evaluation of sweet pumpkin paste fermented
with L. mesenteroides SM

SPP" (%)
5 10 15

Color 4000717 480045 480£045°
Sweetness 4,60+0.55" 4.80+045" 4.80+045"
Sourness 3.2045"£0, 4.40055° 4.60£0.55°
Bitterness 2.60+0.55" 360+0.55° 380+0.45°
Texture 240£0.55" 440£055° 480£045°
Overall acceptability ~ 3.20:0.45" 400£0.71° 460055

SPP Sweet pumpkin paste.

Values are means+SD.

“"Means in the same row with different superscript letters are significantly different
by Duncan’s multiple range test (p<0.05).
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