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Abstract

This research aimed to investigate the effects of the inoculation method and diverse ingredients on the quality prop-
erties and probiotics viability of pudding with milk and/or soymilk. The probiotic strain (Lactobacillus acidophilus,
LA-5) was inoculated into the yogurt base and fermented until the pH is 5.10 + 0.05. The fermented yogurt was
added into pudding base (yogurt inoculation), or LA-5 was directly inoculated (direct inoculation). During the stor-
age of the puddings at 4+1°C for 4 wks, the quality characteristics (pH, acidity, texture) and the probiotics viability
of pudding were measured and compared. As a result, the puddings with yogurt inoculation showed significantly
lower pH and higher acidity than those with direct inoculation. In texture properties, including hardness, chewiness,
and gumminess, the addition of rice powder increased those in milk pudding more but the addition of inulin in the
milk-soymilk pudding more. The addition of rice powder increased probiotics viability more than inulin in milk and
milk-soymilk puddings. Therefore, adding rice and/or inulin can potentially improve the probiotics viability and

quality characteristics of pudding.
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Table 1. Abbreviation of pudding according to the ingredient
and manufacturing process.

Explanation
Abbreviation

Process major ingredients
YM Yogurt inoculation milk
DM Direct inoculation milk
YMI Yogurt inoculation milk, inulin
YMR Yogurt inoculation milk, rice powder
YMSI Yogurt inoculation milk, soymilk, inulin
YMSR Yogurt inoculation milk, soymilk, rice powder
YMSIR Yogurt inoculation milk, soymilk, inulin, rice powder
DMSIR Direct inoculation milk, soymilk, inulin, rice powder

Milk and/ or Soymilk base
h 4
Sugar, gelatin and

inulin or rice powder,
w

Pasteurization
(63.5°C, 30 min, 50 rpm)
h 4

Cooling (37£1°C)
v
Inoculation of LA-5
w
Stirring
w
Cooling (4£1°C)

Fig. 1. Manufacturing process of pudding made by direct
inoculation of LA-5 into the ingredients of pudding.
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Table 2. Formula of pudding with milk and/or soymilk and inulin or rice powder.
Ingredients(g) YM DM YMI YMR YMSI YMSR YMSIR DMSIR
Milk 400 400 400 200 200 200
Soymik 200 200 200
Yogurt Sugz.:lr 26 13 13 13 13 13
Inulin 23 23 11.5
Rice powder 23 23 11.5
LA-5" 0.5 0.5 0.5 0.5 0.5 0.5
Milk 300 600 300 300 300 300 300
Fruto-oligosaccharide 924 92.4 924 92.4 924 81.2
Gelatin 9 9 9 9 9 9 9
Vitamin C 0.18 0.18 0.18 0.18 0.18 0.18
Pudding Yogurt 300 300 300 300 300
LA-5 1 1
Soymilk 300
Inulin 7.6
Rice powder 7.6
Sugar 13 9

YLacobacillus acidophilus

Milk and/ or Soymilk base (warm) Milk base (warm)
Sugar and inulin or rice powder Fructo-oligosaccharide, gelatin,
- and vitamin C
Sterilization v
(90°C, 10 min, 50 rpm) Stirring
4 w
Cooling (37i1°C) Pasteurization
- (63.5°C, 30 min, 50 rpm)
. b
Inoculatgi of LA-5 Cooling (43+1°C)
b _4
+ [+
Incubator (37£1°C) Mixing with yogurt
A 4 _r -
Fermentation (pH 5.110.05) Cooling (4£1°C)

Fig. 2. Manufacturing process of pudding made by mixing with yogurt fermented with LA-S.
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petri dishol] #F3l k. F4bd ¥IX|(MRS agar, Oxoid
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Storage period (week)

——YM DM
=-o= YMSI YMSR

-=YMI —e—YMR
=-= YMSIR —o— DMSIR

Fig. 3. pH change of pudding with milk and/or soymilk and
inulin and/or rice powder during the storage at 4°C for 4 wks.

-4

2% =7 JEsTHFig. 3). STEE JFTOE AxT F
JoMe ez Axg AF(YM)el o FrE
e AF(YMS)el B3] fro]Ho® e pHE YERY
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}o} A A 3FcH(Rhee & Sim, 2018).

H o Lof|A] 7<1;<4 A= 93] A ZE DM (pH 6.22)5’4—
DMSIR (pH 5.59) FHHT} QF2E HF FH9| pH7}
wod F Az AHEE QFEES] pHZF 5.1£0.05%

m

Al =

F9o) pHE RET AEE ¥o] RTZE UF Fo)
A3 4% FYRT pH7 WA UEhd Ao Bt pH
© Fge A Ao o 9T VAT FY) A g
e ARSI Aee SAgol pH 48-529 S

%@M pH 594 o] A FA5S YeEPATHMo et

. 2007). webA pHell whel FH o] A PA 5ol FaehA]
nq LA-5 A HZ0 2 Az¥E DM} DMSIRS A A
ol W& o7 wolt),

| A7 (texture)
ZNEANER 8t olEd, AR 5 H

Titrable Acidity

0.02 | I - 1

0.01

0 1 2 3 4
Storage period (week)
——YM DM
== YMSI YMSR

-==YM —e—YMR
-==YMSIR  —e—DMSIR
Fig. 4. Acidity change of pudding with milk and/or soymilk and
inulin and/or rice powder during the storage at 4°C for 4 wks.
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7Fetal LA-SE HEste] Axdk F99] 74 (Hardness), =% A7 270 = olwdS HUeE Al Fo] =9k
13174 (Chewiness)¥} 7173 (Gumminess)s Table 3, 49} 5¢1] U A F710ll= o)A zpel7E A vrERA] ekt
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YMSIR®] 24 7&% F920 DMSIRETH A 7|7k & olEdS HUIS dF SFEES] Axvt FUke A3
ojFo g w2 Ars YEdEd ole Aol AFT (Bedani et al., 2013)9F AIsk= AE&ES E?_]E‘r.
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JHEEEMo et al, 2007) pH7F =71 YERd DMSIRS]  HEH 97E2E HF ¥ A4 AAHLE w2 Fd
A o] oFe Zo g o Setk uiel AXech F, A Y AL YERNATKTable 4). YMS DMol| H]8) HE Lol
Zgo] oFgt DMSIRS] A&7t v A9l =2 pHE sl ¥ =& FIHS e A717E Bdels Fol2d
A Aol ofatr] WERl Ao QAT f Fdol  zol7F A I YMSIRS A 717F F<t DMSIRE
olzd¥ AR E AU Aole YMel Hls| YML,  tF 2 A4S YERIAA oY e AFe x| A%
YMR R TrA Ho® Eo kS YERNIA YMRe]  oF fAFSEATE R 9 YMIF Hlaske] o]lEdE AUt
YMIHE} =S AEE YERRIHE Rhee & Sim (2018)= ¥ YMIE AlZ FUoT & A4S Yepla A7)
Bol Asrl ¥ 722 AxsH & Zolgtx By e §979 ZolS A YehlA esith A7
Hi%tﬂ A7NEE H7sE BAe7t 7k A% o] 7S YMRO] YMET A 7|belA fe]H o g =A UE
2ot el o Aoz Azt ¢fof T EFE U A=Y fARRE A4S Yeplth S ¥l ol=ds
FoM = Ak Fdols A7EE M7k AF] AErt AVERE H7ESE A9 YMRO] YMIETE fojAog 2

_4

6
ofl
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Table 3. Hardness of pudding with milk and/or soymilk and inulin and/or rice powder during the storage at 4°C for 4 wks.
Storage Period (wk) Unit: N

Sample
0 1 2 3 4
YMY 0.52+0.022) 0.85+0.02° 0.93+0.02% 0.93+0.02% 1.02+0.04%
DM 0.57+£0.23% 0.7620.02° 0.83+0.00* 0.79+0.00° 0.75+0.06"
YMI 0.57+0.02° 0.98+0.04° 1.00+0.08° 1.01+0.04° 1.15+0.02%
YMR 1.05+0.00¢ 1.91+0.04° 2.28+0.02° 2.39+0.06° 2.40+0.04
YMSI 0.88+0.04¢ 2.11+0.14 2.14+0.13° 2.34+0.22¢ 2.79+1.22¢
YMSR 0.97+0.02¢ 1.66+0.10¢ 1.99+0.17¢ 2.30+0.06° 2.12+0.19%
YMSIR 1.14+0.02" 2.30+0.06¢ 2.53+0.06" 2.68+0.11° 2.59+0.04
DMSIR 0.61+0.02° 1.36+0.02¢ 1.64+0.02¢ 1.74+0.02¢ 1.80:£0.20™

DRefer Table 1 for abbreviations.
IValues are mean=SD (n=3).
9Mean with a same letter are not significantly different by Duncan’s multiple range test (p<0.5).

Table 4. Chewiness of pudding with milk and/or soymilk and inulin and/or rice powder during the storage at 4°C for 4 wks.

Storage Period (wk) Unit: mJ

Sample
0 1 2 3 4
YMY 1.26+0.039% 3.14+0.03° 3.38+0.15° 3.51+0.15® 3.68+0.15"
DM 1.10+0.10* 2.99+0.11° 3.23+0.01° 3.07+0.03° 2.88+0.29*
YMI 1.90+0.09° 3.26+0.05° 3.41+0.03" 3.72+0.24" 4.18+0.05¢
YMR 3.41£0.06" 5.98+0.26¢ 7.00+0.57° 7.300.64¢ 7.49+0.12"
YMSI 2.78+0.15¢ 6.88+0.20¢ 6.37+0.44" 7.21£0.54¢ 6.70+0.31°
YMSR 3.16+0.09° 5.50+0.27¢ 6.35+0.48" 7.32+0.16° 6.71+0.26°
YMSIR 3.73+0.06% 7.13£0.11¢ 7.45+0.39° 7.49+0.08¢ 7.46+0.00"
DMSIR 2.00+0.08° 4.60+0.17° 5.77+0.09° 5.84+0.02° 6.07+0.50"

DRefer Table 1 for abbreviations.
IValues are meantSD (n=3).
Mean with a same letter are not significantly different by Duncan’s multiple range test (p<0.5).
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A
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El= DMSIRS] AEgo] Fo04oz =4 Yeh} &A7ts
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HF 2T2EAM AT & ATkl BALE o] (Famworth,
2007) o] FE H7be FoA ZEuto] o 2o A
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(Bakr, 2015) 2715 H7beh FHol|A LA-5Y AE =
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g Aol a7 Skekthe A9 KAL(Bakr,

Table 5. Gumminess of pudding with milk and/or soymilk and inulin and/or rice powder during the storage at 4°C for 4 wks.

Storage Period(wk) Unit: N

Sample
0 1 2 3 4
YM" 0.40+0.012% 0.80+0.01%® 0.87+0.02* 0.89+0.03* 0.95+0.04°
DM 0.330.02° 0.740.02° 0.810.00° 0.77+0.01° 0.730.06°
YMI 0.520.02° 0.85+0.02° 0.89+0.01° 0.96+0.04° 1.08+0.01°
YMR 0.89::0.00" 1.51£0.05° 1.78+0.11¢ 1.86+0.14¢ 1.90:£0.04"
YMSI 0.740.03¢ 1.710.05" 1.62+0.12° 1.8240.13¢ 1.69£0.08°
YMSR 0.820.02¢ 1.39+0.06° 1.62+0.10° 1.84:0.04¢ 1.710.06°
YMSIR 0.97+0.02¢ 1.81+£0.02# 1.91+0.06¢ 1.94+0.02¢ 1.93+0.01"
DMSIR 0.53+0.02¢ 1.14£0.04¢ 1.42+0.03° 1.48+0.02¢ 1.52+0.15¢

YRefer Table 1 for abbreviations.
IValues are mean=SD (n=3).

Mean with a same letter are not significantly different by Duncan’s multiple range test (p<0.5).
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Table 6. Probiotics viability (x10° CFU/mL) of pudding with milk and/or soymilk and inulin and/or rice powder during the storage

at 4°C for 4 wks.

Storage Period(wk)
Sample
0 1 2 3 4
YM" 1.89+2.02749) 1.70+0.75° 1.40£0.41% 1.50£0.31< 1.66+0.27"
DM 2.06£1.01% 1.95+0.87* 0.86+0.11° 0.59+0.33° 0.15+£0.07*
YMI 1.51£0.52% 1.58+0.38* 1.72+0.67* 2.08+0.53% 1.82+0.68"
YMR 2.60+0.96° 2.68+1.19 2.79+0.23¢ 2.27+1.10° 2.05+£0.27°
YMSI 1.224+0.25* 1.55+0.36* 1.24+0.88% 0.98+0.06™ 0.62+0.24*
YMSR 1.98+0.18% 2.46+1.15° 1.48+0.43™ 1.2140.29%* 1.02+0.55%
YMSIR 2.08+0.57% 2.12+0.57* 1.39+0.60" 0.70+£0.21% 0.55£0.27*
DMSIR 1.92+0.47% 2.11+0.63° 2.08+0.46° 1.3440.30™ 1.88+1.54%

YRefer Table 1 for abbreviations.
IValues are meantSD (n=3).

Mean with a same letter are not significantly different by Duncan’s multiple range test (p<0.5).
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