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Studies on the Preparation of Yogurt from Milk and
Sweet Potato or Pumpkin
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*Department of Food and Nutrition, Mokpo National University

Abstract

Mixtures (total solid content: 15%) prepared with whole milk added with skim milk powder and/or
sweet potato and/or pumpkin were fermented with 0.205% gelatin, 2% sugar and yogurt bacteria.
The fermented mixtures (curd yogurt) were evaluated for acid production (pH, titratable acidity), num-
ber of viable cell, sensory property and keeping quality. The acid production of all mixtures remarkably
increased for the first 12 hours and there is no significant difference among the mixtures. The lactic
acid bacteria counts in the all products after 24 hours incubation were above 6.4 X 10° cfu/m/. In organic
acids, the mixture added with skim milk powder was higher ratio of lactic acid content to total acidity
than those added with sweet potato and/or pumpkin. The sensory score of mixture containing sweet
potato was best but curd yogurt containing pumpkin reduced the sensory property. When each mixtures
were kept at 5C for 15 days, pH, titratable acidity, and number of viable cells of yogurt were not

changed.

Key words: yogurt, sweet potato, pumpkin, lactic acid bacteria.

M
STE2Es AHEA) =8 SRAFHELE RAid
E.i W g AlA Alo)e}l o] 7}EkAlz]l Zlog PYE

A4k,

x—ltﬂ o]g]o]] Z—]A]..—E-_/] Z}-_ﬁ—oﬂ .46‘} S EA 'Er(
peptone, peptide, w|ekad 2 )| WA, e tolg)
 dael el ol e o3
02§45,
aFtzEee 3L A7tz E Zxg)
FH o= 7= AHE 9l g]rol»a—} 64!—,}] o
£} M Zhol 2 A Abe L

- .
< AE

[e

o

1l o,
15 AR

okl

Q
A

leh @Al el A

[o]
FEE olF 9

sk we A

ol o

srakz) 4l

(curd)*bl Jr?ﬁ_ﬂ} AgE|a glen] 11 faE wid
A Frbeba glen] i Felir twlerel o 2
FREZ S7bg Ao d4go

Ara a7eee] Fugd eke 4~18% A%
shar olxut disie] AAgaTEES] nHY gL
14~15%7) Agsted, Selvbel fohged Aol 3~4

Corresponding author: Yong-Seo Shin, Department of Ag-
ricultural Chemistry, Wonkwang University, Iri, Chonbuk,
570-749, Korea

666

o] [o]

% HES) SARGF st nYP dE wolw
o];]_m.s) g).jq HL_§‘_7] xl_O,] oé)?_g _12_;;/](6.7) ’ET’/T:‘/F‘(&) %L(Q,l())

4131(11) 7]_&'_]}](121 DHT;(“) 31}_;“ =4 1/\ L(Hll)O 0]-9—6}-04
N2 WA E S8 NstEE Ak} o Fei3l uf
sl

aFuk(lpomoea batatas LAMARCK)S} 39K Cucurbita
moschata DUCH.)-2- vitamin C2} A9] #-r#<l caro-
teneS T Bat ozt FrEI AolHF, TR
So] Exalc}t o)yt HEES caroteneo] g HA
A A, 8o oty B A el whuta FE
Bolalal startere] o|UA Yo g 2HLgcpinln,

wheba] B Aol AlE il aube] ofok- AlFE
ol 74AE Holgt ARF At S8E Y]
¢lste] Afoll Hrlshs @AEFe] FE L7 £
sto 2 dix)sle] ol4al Arlstn A=A TEEE A
#3fo] pH, HHA4E, 7#o A% 3 Fed, A4l
RS N L 2

ME W
Xz

At Lijitoll & B-okute WieshyAF2] Streptococ-



spvhel wnbe oha

Table 1. Proximate compositions of raw materials
(unit: %)
Carbohydrate

Moisture Protein ¥Fat — ———————Ash
Nonfibrous Fiber

Skim milk

powder 3.0 35.2 0.8 53.1 - 79
Sweet potato 72.5 08 03 24.6 08 1.1
Pumpkin 82.7 12 02 14.2 08 0.9

Table 2. Ingredients of mixtures" for fermentation with
yogurt bacteria (unit: g)

Whole milk  SMP# SP:“ PK®  Total

Mixtures ———————— — T -
TSY 11.3% 99.7% 32 Tt 24% 15‘7/}
Control 1,000 43.52 - - 1043.52
A 1,000 3176 58.86 1090.62

B 1,000 3176 - 111.18 1142.94
C 1,000 3176 2943 5559 1116.78

YEach mixture also contained 0.205% gelatin, 2% sugar
and 0.0167% freeze-dried starter culture preparation,
ISkim milk powder, YSweet potato. "Pumpkin. *Total so-
lids.

cus thermophilus(Sc. therm. H. Prod-Nr 540652)%} Bifi-
dobacterium infantis 420 EIH55 Aeslo] Algs)
sich

23] 2-f(skim milk powder)2} #-f(whole milk)+=
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Table 3. Conditions of HPLC analysis

Instrument HPLC (Waters, U.S.A)

Column u Bondapack-Cis, 3.9 mmX30 cm
Mobile phase 0.05 M-KH,PO,, pH 2.5 with H;PO,
Flow rate 0.8 mi//min

Detector UV detector (Waters 486)
Detection wavelength 214 nm

Chart speed « 0.5 cm/min

4 colony 75 FA wlaspgdop,

b
2} ?EE%’ A7 & 5CE v
b a}o# Litel & 72 E Azf24d 159& Hragden
A2l 7]ik(overall acceptability), =k(taste), 7|
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Table 4. Changes in pH, titratable acidity of mixtures during the fermentation by lactic acid bacteria

Incubation time (hour)

Mixtures! — i — T T e

0 6 12 18 24

Control 6.50 5.05 4.35 4.26 4.25

pH? A 6.50 4.97 423 4.18 4.17

B 6.48 5.04 4.32 4.26 4.23

C 6.49 4. 90 4.28 4.23 4.21
Control 0.198"+ 0.001" 0. 76()“r 0 002 1.114°+ 0.003 1.192°% 0.003 1.20541% 0.002
TA? A 0.181°+ 0.002 0.740°+ 0.003 1.101°+ 0.001 1.148°+ 0.001 1.196°+ 0.002
(%) B 0.187"+ 0.001 0.715°% 0.001 1.072¢+ 0.003 1.102°+ 0.004 1.127¢+ 0.003
C 0.189°+ 0.002 0.733°% 0.009 1.086°+ 0.002 1.117°£ 0.003 11919+ 0.001

DSee table 2, ?Median values of three replications, “Titratable aciditiy, *Mean standard deviation of three replications
and values with different letters in the same column are significantly different (p<0.05).

Table 5. Changes in organic acid of mixtures during

the fermentation by yogurt bacteria (unit: %)
Organic acid » Incubatnm jfli (_hour_ -
Mixtures? 0 12 24

Lactic acid

Control 0.102°4 0.0022 1.2000+0.006  1.209°t 0.001
A 0.104+ 0,003 1.108" £ 0.001 11761 0.003
B 0.112¢ +0.006 1.065¢ +0.005 1.078+ 0.001
C 0.099" + 0. ()()3 L076° £ 0.005  1.101'+0.011

Formic acid

Control 0.055% = 0.006 0.027* + 0.008 ND¥
A 0.027° £ 0.001  0.028* + 0.001 ~D
B ND 0.031" + 0.002 ND
C ND

0.029° + 0.006 ND

Acetic acid

Control 0.021% £ 0,005  0.344* 0004 0098t 6.009
A 0.071¢ £ 0.003  0.303°> £ 0.001  0.096°1 0.002
B 0.280% +0.003  0.299° = 0.005 0.041°% 0.002
C 0.253" £ 0.002  0.285 ~0.005 0079 0. ()())
Citric acid
Control 0.233" = 0.001  0.103 +0.011  0.078%+ 0.001
A 0.214° £ 0.002  0.206" +0.004  0.196% 0.005
B 0.218° = 0.002  0.222¢ +0.002  0.240°% 0.006
0.209" + 0.002

C 02255 + 0, 005

Propionic acid
Control 0.117°

0.2250+ 0.002

E0.002 01030+ 0005 0.077°F 0.003

A 0.114 = 0.003 0,109 +0.003  0.086"+ 0.004

B 0.101° £ 0.001  0.100° £0.003  0.098'% 0.006

C 0119 T 0.004 0085 +0.004  0.100°= 0.001
DSee Table 2, ?See foot note Nod of Table 4, "Not detec-

table.
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Fig. 1. HPLC chromatogram of standard solution
F: formic acid, L: lactic acid, A: acetic acid, C: citric
acid, P: propionic acid
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Table 6. Changes in viable cell counts" of mixtures °©
during the fermentation by lactic acid bacteria W7k AbE R,
(Cnit: cfu/m/) g e e F ol Lactobacillus caseis: 204 7F
Incubation time hnur) HEAAE o F /714 F lactic acid7} 98% o] A42-
Mixtures?’ ‘*0 — N — 1“) 15 o A glchar |3 E)k m) 31-°-L+ Ao = ER RS
- = LT e H7LgE d| 237} 83%o0)ga, Fuboju}t ol 7

Control ~ 4.8X 108 21><m‘* 72X 108 6.9><1()‘* 6.7 107

A 45%100  22X10° TOXI0Y 67X109  BEX 107 T3~ T6% % A shediz] °]'E B’f’d"bmm“m‘”o] he-

B 46X105  20%10°  66X10° A4x10% 64X 10° terod dFEFCPo) 7] wlF-ql Ao AlgEu yAupud

C 49x105  23X10°  68x 10"  65xX10%  65X10¢ Fubol AuRs el Eof 9sled ggyak xupe
PMedian values of three replications, »See Table 2. 4= glowlel A zhwic),

Table 7. Sensory scores" of several mixtures fermented with lactic acid bacteria

Attributes
Mixtures?  —— ~—— — B et e
Overall

Taste Texture Flavor dL(eptdbllltV

Control 4.400"% 0.507% 4.733' 1 0,458 4. 4()0h+ 0. 50/ 4.400"% 0.507
A 4.800°+ 0.414 4.667"+ ().488 4.933'+ 0.258 48671 0.352

B 3.2500+ 0.447 3.800"+ 0.676 2933+ 0.458 3.133'+ 0.516

C 4.000°+ 0.535 3.933"+ 0.458 3.867° 0516 4.000°+ 0.535

N

"5 specially trained panels of voghurt manufacturing factory evaluated the samples, “See Table 2, “Mean standard
deviation and means with the same lettered supercripts in a column are not significantly different at the 5% level
by Duncan's multiple range test.

Table 8 Changes in quality of curd vogurt during storage at 5°C

Period of storage (days)

Mixtures" - - - - - — S U —
0 3 6 9 12 15
Control 4.25 4.09 4.07 4. () 4.05 4.04
pH? A 4.17 397 3.92 391 3.92 391
B 423 4.05 4.00 3.99 4.00 4.00
C 4.21 4.01 4 00 3.95 3.95 394
Control 1.211*+ 0.002> 1. 241 (), 001 1. 244’+ 0 O(H 1 270“* 0. ()01 1.270°% 0, 001 1 2 71+ 0.001
TAY A 1208+ 0.003  1210°+0002  1290°+ 0004 12230005 1223"+0005  1.220°x 0.004
B 1.158"+ 0,004  1.159°% 0.003 1.160° + 0.001 1.160°£ 0.003  1.160°+ 0.003 1.164°+ 0.002
C 1 205"+ 0.004  1.208"2 0.004 1 223 £0.003  1.223"+ 0, 002 1. 223” 0. 002 1. 223 0. 004
Control 6.7 10" 7AX10" 7. 9 K 1()" 7.3X 10" 7.1% 10" 6. QX 1()”
vee A 6.6 10° 75X 107 RSt 76X 1Y 76X 100 7.0X10°
B 6.4 X107 7.0>x10¢ 6.9 10 72X10¢ 6.7 X 10" 6.6 X 10"
C 6.5x 10¢ 7.0x10" 74X 107 72X 7.0X10¢ 6.8 X 10°

"See Table 2. **Median values of three replications, “Titratable acidity. "Viable cell count (cfu/m/), "See foot note
No. 4 of Table 4.
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