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ABSTRACT

The objectives of this study, “Effects of S. thermophilus, L. delbrueckii subsp.
bulgaricus and Yogurt Ingredients on Properties of Corn Milk Yogurt” were: 1) to
compare the effect of different cultivars and different harvest stage of sweet corns on
corn milk composition; 2) to determine the effect of addition of skim milk powder
(SMP) and water in corn milk on the growth of yogurt microorganisms; 3) to
elucidate the effect of milk protein and lactose on properties of corn milk yogurt; 4) to
study the effect of gelatin on properties of corn milk yogurt; 5) To compare the effect
of addition of individual and mixed starter cultures on the growths of yogurt
microorganisms; 6) to compare characteristics and shelf lives of corn milk yogurt and
commercial yogurt.

The composition of corn milk was varied according to genetic differences and
harvest period. Generally, moisture, acidity and fat contents decreased with the

harvest time, whereas the amount of reducing sugar was increased. Based on



presences of yield and composition of the ATS-2 and ATS-5 varieties, corn milk
extracted from the ATS-5 sweet corn that harvested on the 23" day after silking was
considered as the better raw material for yogurt making.

The corn milk added with distilled water at a ratio of 1:2, corn milk to
distilled water, and 4.0% (w/v) sodium caseinate produced yogurt with the most
acceptability. This was because the obtained yogurt gave the highest counts of starter
cultures, the lowest whey drainage and homogeneous protein networks with small
pore size.

Addition of 2% (w/v) lactose promoted the growths of S. thermophilus and L.
delbrueckii subsp. bulgaricus and enhanced acid production in corn milk yogurt.
Adding of gelatin to corn milk caused an increase in acidity, hardness, adhesiveness
and springiness. The optimum level of additional gelatin which could yield the most
acceptability was 0.4% (w/v). Using 2% (v/v) mixed cultures of S. thermophilus and
L. delbrueckii subsp. bulgaricus at a ratio of 1:1 was a better procedure for making
corn milk yogurt than using individual culture.

The characteristics of corn milk yogurt prepared from the optimum
conditions and suitable materials were compared with those of the commercial cow’s
milk yogurt. The fat content in corn milk yogurt was lower, but the protein content as
well as counts of S. thermophilus and L. delbrueckii subsp. bulgaricus were higher
than those in the commercial yogurt. The hardness and consistency of corn milk
yogurt were greater than those of commercial yogurt. Appearance, color and flavor of
corn milk yogurt and commercial yogurt were not significantly different (P>0.05).
Fatty acid esters were not found in the commercial yogurt, but these compounds were
found to be the main flavor compounds of corn milk yogurt. Shelf lives of corn milk

yogurt and commercial yogurt were 21 and 28 days at 5°C, respectively.



vi

2

: : ¢ : ;
¥o1309INeNiNUS Waued Streptococcus thermophilus, Lactobacillus
. u . ! ad
delbrueckii subsp. bulgaricus Wazaunanyod lonia

' wa ad :’ k7
G}ﬂﬁfhﬂﬂﬁlﬂﬂiﬂlﬂﬁﬂu‘]uSJﬂJTQIWﬂ

9 = aa ar
HIvgy 119235 AAINANRAIU
3 a v oA a o
Sgan IneehansEf s (nermaas uozma lu Tagmsemis)
P = = < @ oa .4 o
aaensImsISmnInentimg  weLas. Wrsung ¢t Usgsrmnssums
57.A3. D01 DAWIAAI NS AIIUMSI
Dr. Tri Indrarini Wirjantoro NITUNT
WA.A3. Usziasy maiosls NITUMSI
Qs ) ]
UNAALD

= . s . 1
MSANYINAYDI S. thermophilus, L. delbrueckii subsp. bulgaricus WA IUNTY
ad 1 wa o N, 3/ o o ) ) = =
‘IJ'BQTEJLI’]'EFIWB’ﬁﬂJ‘UWU'ﬂQiﬂkﬂEWU']uﬂJaul"l'JIWﬂﬂJ']ﬁﬂqﬂizﬁﬂﬂ 6 Uszn1s Ao 1) wolSeuney
w o 3 o 3 1 o : 9/ A =
Nﬁ“l.lﬁ]\iwu‘lj‘n‘ﬂ?ﬂ’]ilﬂ"lﬁLﬂ‘l_lLﬂﬂ’ll“lﬂ\'ﬂ“ﬂﬂ?'lﬂﬂﬂﬂﬂﬂﬂﬁ5ﬂﬂﬂﬂ]ﬂﬂu1umﬂﬂ’ﬂ‘ﬂﬂ 2) INDANYI

a :’ :J d'd ] a =y -4 ad
waﬁummﬁumm‘nunmuazuﬂuumu%n‘[w&mnwam'mnyfumigaum'%'anJmm

v
a " s

A a 4 = o = o :’ g/
3) I,W’EJ’JJ,ﬂS’l:Z’ViHﬁﬂlﬂ\'iﬂﬁmﬂﬂﬂiw'ﬁuum memﬂ‘[ﬁlﬁ'ﬂlfﬁlf]ﬁllﬂﬂ“ll?NTEILﬂ'iﬂu"lull"lITﬂWﬂ

d‘i = = d‘d ¥ Y wa ad : E ,di =1 =1 =
4) !‘Wﬂﬁﬂ‘l&ﬂﬂﬁﬂlﬂilﬁ]'ﬂ'lﬂuWﬂﬁﬂﬁﬂﬂﬂ‘ﬂﬂﬁiﬂlﬂﬁﬁH'I'LIN‘UTJIW?’] 5) 1W'ﬂlﬂ3ﬁlﬂlﬂﬂﬂﬂ1ﬁ'lﬂii§

a e a ad @ ad :, v A = =
ﬂ]ﬂdﬁﬁu‘ﬂﬁ ﬂ‘tﬂﬂ?‘t!ﬁ%ﬂﬁu“ﬂiEJNﬁiJcLuﬂ']'i‘ﬁMﬂiﬁl!ﬂ‘iﬁu’luﬂﬁﬂ'ﬁi‘ﬂﬂ 6) LW’GL‘IJSEI’UWIEJ'U
o 2 o - 12e A 1
ﬂm‘ﬂﬂ‘ﬂmmlflzﬂ'!q‘lﬂ'lﬁLﬂ’UﬁﬂHHJ'ENEﬂlfﬁﬁ}u’]l‘!M%’nTWﬂLm%Iﬂlﬂﬁﬁﬂﬂ”lﬂu']ﬂ‘ﬂ’lﬁﬂ’lﬁfaﬁ
v o g A ] - ' o o 9
W’L!f@!m3'&]1?4?”'5LﬂULﬂU'ﬁJ’l']I‘V\Iﬂﬁ’JWUﬁJNﬂﬂﬂﬂﬂﬂﬂ'ﬁﬁﬂﬂﬁ%ﬂﬁu'I“I-I'JJ"’U']'JIWVI Iﬂﬁl

2 =] = A g o Y dgl] v A (a l:’ aa o =
LiJ'E]ﬂ'iQﬂ'l'iLﬂ‘]JLﬂEJ’JL‘WMﬂ]uﬂ’liﬁ‘ﬂ’l’]llﬂfu ﬂﬁﬂllﬂglrLWJiJUNﬂiN']mﬁﬂﬁ\‘l HAUTIRIATIAIY U

d o

= A t:g =1 =1 = = 3 ) <« w
‘]_Iiii\l'lfl&L‘WiJslﬂLl "ll']ﬂﬂ"l'ﬁI,‘]JﬁUUL%HIJ‘]J‘;'EJ"IﬂlﬂﬁNﬂﬂlm%ﬂﬂ’ﬂ'ﬂi$ﬂ@1]5U'€J\3"UTJ L‘Wﬂmmwuqm‘n

5 s e & 4 b g 4
pa-2 wageiea-s nudnhuud Tnahataindn Inannuiugiofiea-s susunoly



vii

W ) o a C;SJ I~ o o [~ P 9 P
Tuhn 23 dunndundnaeesn vy dumewuguaznansufondn Inannuimuz ey
o @ Y = “d
dmsvlglumswan lonsa
ny g/ A a f o g a 1 = = =4 b
Wiunt 1 Inamausinaululsuin 2 w1 vaziduls@ouasiuadosas 4.0

v
= = =

é‘v o a o ) Qs a ad A Yo o
(‘Hﬂ‘l’iuﬂfllﬁiﬂ'lﬁﬁ) lﬂuﬁﬂﬂﬂﬂﬂ!ﬂu’lﬁﬁﬁﬂﬂjﬁﬁﬂﬂﬁﬂiﬁilﬂﬁﬂ 11949910 199U IUIAUNT O 1 U

Q Q

3 ad (9
J

ad $ a o dY A ' =
Tunsageiga JUsmaninddesnige uagldTasessTs@uvesTunsanlidnyazadie
;U = 1 1 [~ o v o
WouhnlresumnabnnszaIeded 1 mitaye
9 ¥
= = Y o o a o ' a
madvuanlaalSudeoas 2 ahwiinalsues) luhuwdninae $elimsndsy
; 5 | 4 o a
V0d S. thermophilus 1ag L. delbrueckii subsp. bulgaricus gaIu uagzihlinswannsauin
.:%’ a a 3 9/ = o Y e I~ = 1 [
u  madsaaulnhundnlne duamhiddsunansa anuuds msdamzszniiag
J s 2 o = v 3 o a Ay
ANYa uazmMIAUNaUveIMIasuzligern  TaolTuanaiaunmungannoiosas
b
o ar a a =4 1 i ..
0.4 (MninAlSnas) msldaunionauszning S, thermophilus wag L. delbrueckii
¥ S5,
subsp. bulgaricus Noas 1 1:1 Tuilsmmdosas 2 (USwnsalsuas) Inmsnsyveuie
] 9 .«g = = ad :’ 9/
ganims lgweae lumswaalonsmimudi Tna
A =l )=} Y] ad :’ ) S o~ 9 e a
weonlfoumeunuansmzve lonsmihuudn Inanmioy lasldingauuazaniiy
P ar =g 9 a = :’ ¥ ad :’ 9 = &Y o' 1
nmuzay nulunsa luiesnamanndanniiium Ia woa Todsaivud Inad luiudina
uedl Ty wazal3unm S, thermophilus waz L. delbrueckii subsp. bulgaricus gann
= as A g =1 w 1 ad 9 ad qu a Ad o
onyMzaNUYMazIANYAIRIgIN T lansan1ensal lunsaneaosslalld anyue
a v 1 o o o { a ad :’
Ysnguaznauluuanaiesnu (P>0.05) mszdrngnldnausalulunsmimudiiinade
3 o oo 2 1 =g o ' S w ad o
amaivensa lviiy FelunyluTodsatiiunla dauergmsinuinyiveslamsaiiuy
g/ 1 ad :, Ao ] 3 P a = A ar
411 Tnauaz Tufsainu landmuieluiesmana fguugil 5 sswarfod fe 21 1oy 28 Ju

AWAINY



