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Abstract

The effects of Opuntia ficus-indica var. saboten powder on the growth of lactic acid bacteria (LAB) were investigated
in order to explore the possibility of manufacturing fermented milk containing the powder. Differences in pH, acidity, LAB
counts, viscosity, and sensory evaluation were measured. Also the effects of dietary supplementation on the growth of piglets
were evaluated by feeding fermented milks containing 0.1%, 0.2%, 0.5%, and 1.0% Opuntia ficus-indica var. saboten
powder. Levels of pH, titratable acidity, viable LAB counts and viscosity were significantly different by the addition of
the powder. When fermented milks containg 0.1%, 0.2%, 0.5% and 1.0% Opuntia ficus-indica var. saboten powder were
kept at 4T for 30 days, viable LAB counts remained high after 30 days of storage. The effects of dietary supplementation
of 0.2% Opuntia ficus-indica var. saboten fermented milk were investigated by examining piglet growth rate and fecal
ammonia gas release. The piglets were fed 100g/herd of the fermented milk for 14 days. Average daily body weight gain
was significantly (p<0.05) improved (110%) with dietary supplementation of the fermented milk, compared to a control

group. More over, fecal ammonia gas emissions were reduced

by dietary supplementation of the Opuntia ficus-indica var.

saboten fermented milk. Sensory evaluation results showed that the samples containing 0.1% and 0.2% Opuntia ficus-indica
var. saboten powder had the most parameters similar to those of the control.
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Table 2. Viscometric characteristics after the fermen-
tation of milk added with powder of Opuntia ficus-indica

var. saboten

at 37C

Powder of Opuntia ficus-indica

Apparent viscosity

var. saboten content(%) (centipoise)
0.0 620+13.23
0.1 670+15.05°
02 770£22.37°
0.5 840+24.44°
1.0 980+41.17°

" Means=S.D.

2¢ Means in a column by different superscripts are significantly
different at p<0.05 by Duncan's multiple range test.

Table 1. Changes of pH, titratable acidity and viable cell counts during the fermentation of milk added with powder

of Opuntia ficus-indica var. saboten at 37C for 15 hours

ems Contents Fermentation time(hrs.)
(%) 0 3 6 9 12 15
0.0 6.780.02" 6.5140.04" 5.68+0.03" 4.67+0.02° 4.1240.02° 3.91+£0.02°
0.1 6.80:0.03 6.4240.02° 5.57+0.05" 4.6240.02% 4.110.02% 3.90+0.02°
pH 02 6.79+0.02 6.40+£0.02% 5.5140.02% 4.57+0.06" 4.06+0.06™ 3.8840.04°
0.5 6.78+0.02 6.35£0.03° 5.49+0.02% 4.5120.05° 4.0540.05° 3.86£0.07°
1.0 6.79:£0.02 6.26+0.02° 5.45+0.04° 4.38+0.03° 3.9840.03 3.80:0.02°
0.0 0.26+0.02 0.500.01° 0.97+0.03¢ 1.64+0.05° 1.82+0.02° 1.88+0.02"
Titratable 0.1 0.270.02 0.59+0.07* 1.08+0.02° 1.52+0.07° 1.87+0.02° 1.85+0.05%
acidity 02 0.29+0.01 0.61+£0.02° 1.1120.03% 1.67+0.08" 1.830.06” 1.92+0.06"
%) 0.5 0.2620.02 0.6420.02° 1.14+0.02" 1.76+0.02° 1.97£0.02° 1.9440.03°
1.0 0.27+0.01 0.62+0.01* 1.17+0.02° 1.66:0.07° 1.82+0.06" 1.8240.04°
" MeanstS.D.

2% Means in a column by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Fig. 1. Changes of viable cell counts during sterage of the
fermented milk added with powder of Opuntia ficus-indica
var. saboten at 4T for 30 days.
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Table 3. Changes of viable cell counts during the fermentation of milk added with powder of Opuntia ficus-indica var.

saboten at 37C for 15 hours

Fermentation time(hrs.)

Items Contents(%)
3 6 9 12 15

0.0 7.00:0.04" 7.60+0.08 7.860.03 8.0620.03 8.47+0.09 8.43+0.06
0.1 7.01%0.06 7.69+0.09 8.02+0.12° 8.26+0.15 8.4340.08 8.4040.08

Log of viable b

cell(CFU/mL) 02 6.94+0.05 7.79+0.11 8.1740.05 8.39+0.11 8.57£0.07 8.59+0.06
0.5 6.98+0.06 7.73+0.08 8.23+0.09° 8.44+0.09 8.62+0.11 8.59+0.16
1.0 6.90£0.07 7.79£0.15 8.04+0.11° 8.25+0.08 8.4940.14 8.46:+0.11

" Means£SD.

** Means in a column by different superscripts are significantly different at p<0.05 by Duncan's multiple range test,
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Table 4. Sensory evaluation after the fermentation of milk added with powder of Opuntia ficus-indica var. saboten

Powder of Opuntia

Sensory evaluation

ficus-indica var. saboten(%) Odor Taste Mouth feel Color Overall acceptability
0.0 3.3+0.48" 3.8+0.79° 3.740.48" 3.6+0.52° 3.6+0.52°
0.1 3.740.67° 3.740.48° 3.6+0.70° 4.3*40.48" 3.740.82°
02 3.6£0.52° 3.440.52° 3.740.67* 43%40.67° 3.8+0.79°
0.5 2.9+0.57% 2.5+0.53° 2.7+0.48% 3.240.63% 2.7+0.67°
1.0 224092 2.240.42° 2.1£0.99° 2.6£0.52° 2.3+0.82°
" MeansS.D.

*7¢ Means in a column by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Table S. Effects of feeding fermented milk added with powder of Opuntia ficus-indica var. saboten on feed intake and

body weight gaining of piglets

Treatment
Item

Control FM" FO”
Initial body weight(kg/head) 7.11£0.36" 7.34+0.31° 7.22+0.37°
Final body weight(kg/head) 10.58+0.34° 11.15£0.29° 11.14+0.31%
Body weight increasing(kg) 3.47 3.81 392
Body weight increasing(g/day) 248 272 280
Body weight increasing(%o) 100 110 113
Total feed intake(kg/head) 5.86+0.30 5.48+0.46 5.45+0.41
Total daily feed intake(g/day/head) 418 392 389
Total daily intake calorie(Kcal/day/head) 1,639 1,602 1,591
Feed intake(%) 100 94 93
Feed conversion ratio 1.69 1.44 1.39

b Feeding of fermented milk.

2 Feeding of fermented milk added with powder of Opuntia ficus-indica var. saboten.

* Means+S.D,

** Means in a column by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Effects of feeding fermented milk added with
powder of Opuntia ficus-indica var. saboten on the ammo-
nia gas concentration in feces from piglets

Treatment
Control FM" FO?
Ammonia(ppm)  38.33+1.53  7.50+248"  7.00+2.83"

D Feeding of fermented milk

? Feeding of fermented milk added with powder of Opuntia
Sficus-indica var. saboten.

" Means+S.D.

** Means in a column by different superscripts are significantly
different at p<0.05 by Duncan's multiple range test.

o]de] AREE o183 A} AlF AHE n|Fo] WERKL ¥

Bokg A b HEG RRAM A Fa A4S

Z7/MR ez A 84S A%

q 7t=9] = E53] Yol AU 7t
T A 4 S AeE AZErn

P o B B

"

2 o

EH AE7} He pH 4590 E2she #lg Al7le] welge
o, &7 A e 6213t o) 3ol B3 A= 1.0%9} &
At 10° CFUML o148 E9ia, Wiz 2ag HrR dg
FE 5 647 Aol FF A% 1.0% FAHES 10° CFU/
mL o]} =23t LER e Wdx £ A7t
ol ZTHTE FUtste] o277t 620 oplTl B3l 1.0%
A7 FEHE 980 cp2A] FET AolE B 4 YUTh A
Z BERe A% F FARSE 2T A% 209 o F
43 Astela 10° CFU/mLIA 10°77 CFU/MmL |3t
F43) 7rad wbd 2E Wdx g fode A% 30871
8

A% 10° CFUmLelde] fAETE fA 35T
)

ol foA dE U AFUF UEFITHp<0.05). o] FAHE
o] B9 F gtEujo}l 7hA AR HE R a2 E U}
g HERE FA A7) 7.5 ppm ©lStE Tl H]

A s ey A8, Al 878 2
2 2 otmo} ko] FrolA] gl iz Bk ub
AHE Fo3 HEzte feldL gidthp<0.05). Wdx



19(6): 967~974 (2009) Wz Bke A
TEE AN HERe] BedA Aste AnAd e 07

0.2% H7FrellA Tk fARE 225 HojFl ot 0.5%
% 1.0% H7HrelM s R A5 A9E Bl
ol’ge] Aztol A vhehdt MY Mdz Fug Hrlelo]
DERE AT A2, FEAR] dE7) &) A% 7|3t
& e Aer BoiA, ) 373 siAl
2 AR AT Mdx B Ao

49 e
& 37185E Bool ne Fo| WolAmz &F o2 /)
Heke d771 Beg oz oAz

LAtel 2

al

Ho

Adolfsson O, Meydani SN, Russell RM (2004) Yogurt and
gut function. Am J Clin Nutr 245-256.

AOAC (1990) Official methods of analysis 15th ed. Associa-
tion of official analytical Chemists. Washington DC.
Bae HC, Nam MS (2006) Properties of mixed fermentation
milk added with red ginseng extracts. Korean J Food Sci

Ani Resour 26: 127-135.

Bae HC, Min JY, Kim KW, Nam MS (2008) Probiotic effects
of fermented mixture of prepared with milk and soybean
use to Lactobacillus salivarius sp. salivarius DF20 on
piglets. Korea Patent 10-0803532.

Bae HC, Paik SH, Nam MS (2004) Fermentation properties of
rice added yogurt made with various lactic acid bacteria.
Korean J Anim Sci & Technol 46: 677-686.

Barefoot SF, Kiaenhammer TB (1983) Detection and activity
of lactecin B, a bacteiocin produced by Lactobacillus aci-
dophilus. Appl Environ Microbiol 45: 1808-1815.

Cho IS, Bae HC, Nam MS (2003) Fermentation properties of
yogurt added by Lyciifructus, Lyciifolium and Lyciicortex.
Korean J Food Sci Ani Resour 23: 250-261.

Cho JR, Kim JH, In MJ (2007) Effect of garlic powder on pre-
paration and quality characteristics of yogurt. J Korean Soc
Appl Biol Chem 50: 48-52.

Chong HS, Park CS (2003) Quality of noodle added powder
of Puntigficus-indica var. saboten. Korean J Food Pre-
servation 10: 200-2005.

Chung HJ (2000) Antioxidative and antimicrobial activitics of

Opuntiaficus-indica var. soboten powder. Korean J Soc

i

& & O
g Iaf

‘g 973

Jjm

Food Sci 16: 160-166.

Collington GK, Parker DS, Elis M, Armstrong DG (1988)
The influence of probios or tyrosine on growth of pigs and
development of gastrointestinal tract. Anim Prod 46: 521.

Fernandez MLA, Mcnamara DJ (1990) Pectin isolation from
prickly pear (Opuntia sp.) modifie slow density lipoprotein
metabolism in cholesterol fed guineapig. Lipids 25: 1283.

Fuller R (1989) Probiotics in man and animals. A review. J
Appl Bacteriol 66: 365.

Gilliland SE (1990) Health and nutritional benefits from lactic
acid bacteria. FEMS Microbiol Rev 87: 175-188.

Haggerty K (1999) Using nutrition to control odor. National
Hog Farmer June, pp 36-37.

Isolauri E, Sutas Y, Kankaanpaa P, Arvilommi H, Salminen
S (2001) Probiotics: effects on immunity. Am J clin Nutr
73: 444-450.

John GD, Stanley EC, Joseph S, Horace WN (1980) Effects of
aerial ammonia on growth and health of young pigs. J Anim
Sci 50: 1085-1091.

Kim JH, Kim CH, Ko YD (2001) Effect of dietary supple-
mentation of fermented feed (Bio- a/@) on performance of
finishing pigs and fecal ammonia gas emission. Korean J
Anim Sci & Technol 43: 193-202.

Kim NY, Han MJ (2005) Development of ginseng yogurt fer-
mented by Bifidobacterium ssp. Korean J Food Cookery
Sci 21: 575-584.

Kim KH, Ko YT (1993) The preparation if yogurt from milk
and cereals. Korean J Food Sci Technol 25: 130-135.
Lee EH, Nam ES, Park SI (2002) Characteristics of curd yo-
gurt from milk added with maesil (Prunus mume). Korean

J Food Sci Technol 34: 419-424.

Lee JH, Hwang HJ (2006) Quality characteristics of curd yo-
gurt with Rubus coreanum Miquel juice. Korean J Culinary
Res 12: 195-205.

Lee SP, Whang K, Ha YD (1998) Functional properties of
mucilage and pigment extracted from Opuntiaficus-indica.
J Korean Soc Food Sci Nurt 27. 821-826.

Lee YC, Hwang KH, Han DH, Kim SD (1997) Compositions
of Opuntiaficus-indica. Korean J Food Sci Technol 29:
847-853.

Maeng WIJ, Kim CW, Shin HT (1989) Effect of feeding lactic
acid bacteria concentrate (LBC, Streptococcus faecium ce-
melle 68) on the growth rate and prevention of scouring
in piglet. Korean J Anim Sci 31: 318-323.

Meydani SN, Ha WK (2000) Immunologic effects of yogurt.



974 o] 2 &-

Am J Clin Nutr 71: 861-872.

Na SH, Choi SH, Renchinthand G, Bae HC, Nam MS (2008)
Effects of feeding fermented colostrum feed on the growth
to piglets. Korean J Food Sci Ani Resour 28: 355-362.

Paik SH, Bac HC, Nam MS (2004) Fermentation properties of
yogurt added with rice. Korean J Anim Sci & Technol 46:
667-676.

Pollmann DS, Danielson DM, Peo Jr ER (1980) Effect of Lac-
tobacillus acidophilus on starter pigs fed a diet supple-
mented with lactose. J Anim Sci 51: 638-644.

Ra JC, Han HIJ, Song JE (2004) Effect of probiotics on pro-
duction and improvement of environment in pigs and broi-
lers. Korean J Vet Publ Hith 28: 157-167.

Rotrlo} REFBEE

Rhim KH, Kim JG, Han JH (1993) Effects of fermented milk
on rats fed by hypercholesterolemic diet. Korean J Env
Hith Soc 19: 77-89.

Sanchez-Segarra PJ, Garcia-Marinez M, Gordillo-Otero MJ,
Diaz-Valverde A, Maro-Lopez MA, Moreno-Rojas R (2000)
Influence of the addition of fruit on the mineral content of
yoghurts: nutritional assessment. Food Chem 70: 85-89.

Shin J, Han MJ, Lee IK, Moon Y1, Kim DH (2003) Hypogly-
cemic activity of Opuntiaficus-indica var. sabotan on allo-
xan- and streptozotocin-induced diabetic mice. Korean J
Pharmacogn 34: 75-79.

(20093 7€ 278 H<, 20099 1Y€ 5¢€ A=)



