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ABSTRACT

This study was performed to investigate the effect of safflowen(Carthamus tinctorius 1.) seed yoghurt on
osteoporosis. Sham-operated rats(control) were fed basal diet for 6 weeks. Ovariectomized rats were divided
into 6 different experimental groups including basal diet group(G 1), yoghurt diet group(GIT) and 1% to 4%
safflower seed yoghurt diet group(GIIl to GVI), and fed with the experimental diet for 6 weeks, respectively.
The feed intake, feed efficiency ratio and body weight gains of rats fed with the experimental diet for 6
weeks were analyzed, respectively, and the weight, length, strength, mineral content and density in left femur
of the animals were determined, respectively. Also, the right femur tissues were observed by Scanning Electron
Microscope(SEM). The level of feed intake was not different among all experimental groups. The feed
efficiency ratio and body weight gain were high in safflower seed yoghurt groups, and GV and GVI appeared
high specially. Density, strength, ash content and minerals content in left femur were similar between control
and G 1, and increased with increasing the amount of safflower seed in yoghurt. On the other hand, weight
and length in lefl femur showed no difference among all experimental groups. From the results of SEM
observation of right femur tissue, GVI showed high healing effects. From the results of this experiment the
healing effects of safflower seed yoghurt diet group were higher than those of control and G 1. Among the
treatments, GVI showed the highest healing effects on the osteoporosis in ovariectomized rats.
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Table 1. Composition of experimental diets fed to osteoporosis dietary groups

. Experimental lot
Ingredients Control
GI Gl GIl GIV GV GVI
............................................... {%} e esssssasssEseNNsNsRNEsssRssasaRtnnnsannanS
Casein 20 20 20 20 20 20 20
Corn starch 19 19 19 19 19 19 19
Sugar 50 50 30 30 30 30 30
Cellulose 1.0 1.0 1.0 1.0 1.0 1.0 1.0
D. L Methionine 0.3 0.3 0.3 0.3 0.3 03 0.3
Mineral Mix" 35 35 3.5 3.5 35 35 35
Vitamin Mix” 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Choline bitartate 0.2 0.2 02 0.2 0.2 0.2 0.2
Com oil 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Yoghurt - - 20 - - - -
ssy? - - - 20 20 20 20

"' AIN mineral mixture 76(American Institute of Nutrition. Report of the AIN Ad Hoc Committee on standards for
nutritional studies. J. Nutr. 107:1340-1348, 1977) contained(in g/kg mixture) calcium phosphate, dibasic 500.0;
sodium chloride, 74.0; potassium citrate, monohydrate, 220.0;potassium sulfate, 52.0; magnesium oxide, 24.0;
manganous carbonate, 3.5; ferric citrate, 6.0; zinc carbonate, 1.6; cupric carbonate, 0.3; potassium iodate, 0.01;
sodium selenite, 0.01; chromium potassium sulfate, 0.55; sucrose, finely powder, 118.03.

Y AIN vitamin mixture 76-A contained(in g/kg mixture) : thiamin HCI, 0.6; riboflavin, 0.6; pyridoxine HCI, 0.7;
nicotinic acid, 0.003; D-calcium pantothenate, 0.0016; folate, 0.2; D-biotin, 0.02; cyanocobalamin({vitamin B3),
0.001; retinyl palmitate premix, 0.8; DL-alpha tocopheryl acetate, premix, 20; cholecalciferol(vitamin Ds), 0.0025;
menagquinone(vitamin K), 0.05; antioxidant, 0.01; sucrose, finely powdered, 972.8.

¥ Mixed with 1~4% safflower seed yoghurt(SSY).
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Table 2. Components of experimental yoghurt"

i Components
Samples” Cultured milk Syrup Safflower seed
RM SMP G EF LF 0SS PN SW powder | avor Total
........................................................ (%) D B RS A Bk R REA AR A e
Control 70 49 05 05 77 23 01 139 - 01 100
SSY, 70 39 05 05 77 23 01 129 1 0.1 100
SSY, 70 29 05 05 77 23 01 119 2 0.1 100
SSYys; 70 19 05 05 77 23 01 109 3 0.1 100
SSY; 70 09 05 05 77 23 01 99 4 01 100

YRM : Raw milk, SMP : Skim milk powder, G : Glucose, EF : Edible fiber, LF : Liquid fructose, OS : Oligo-
saccharide, PN : Pectin, SW : Sterilized water.
D SSY,~S$SYs : 1%~4% safflower seed yoghurt.

Table 3. Experimental design for the effects of safflower seed yoghurt on osteoporosis in
ovariectomezed rats

Experimental diet”

Treatments Low Ca diet __ Yoghurt SSY Basal diet " umper of rats
Control(Sham operation) 12wks. 6
Experimental lot

G I (Ovariectomy) 6wks. 6wks. 6

G II(Ovariectomy) 6wks. 6wks. 6
GIM(Ovariectomy)} 6wks. 6wks.(1%) 6
GIV(Ovariectomy) 6wks. 6wks.(2%) 6

GV (Ovariectomy) 6wks. 6wks.(3%) 6
GVI(Ovariectomy) 6wks. 6wks.(4%) 6

" See the Table 1.
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Table 4. The operating conditions of ICP em-
mision spectro analyzer for the anal-
ysis of calcium and phosphorus

n,

Items gmoi
Wavelength spectrum(nm)

For calcium 588.995

For phosphorus 214914
Line gas pressure(psi) 70.0
Coolant gas flow rate(L/min) 12.0
Nebuler

Sample gas pressure(psi) 40.0

Calcium gas flow rate(L/min) 0.4

Pump rate(m&/min) 1.5
Integration

Period(sec) 10.0
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[ Postfixation(1% osmiumtetroxide) for 2hrs. |
g

{ Washing(0.1M phosphate buffer pH 7.4) for Ihr.]
g

Dehydration by 50, 70, 80, 90 and 100%
alcohol for 30min and 12hrs., respectively
4
| Critical point dry for Ihr.(dried in liquid CO;) |
4

Ion sputtering with pure gold(Fine coat Ion
Sputter JEC1100)

Fig. 1. Block diagram for preparation of SEM.
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Fig. 2. Feed intake, feed efficiency ratio and
body weight gains of rats fed the ex-
perimental diets for 6 weeks. Control~
GVI : See the Table 2.

+ :Feed intake, 4 :Feed efficiency ratio,
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Table 5. Initial and final body weights, body weight gain, feed intake, and feed efficiency ratio
of sham and ovariectomized rats fed low-Ca diets for 6 weeks

Samples” Initial body Final body Body weight gain Feed intake  Feed efficiency
ples weight(g) weight(g) (g/6wks) (g/6Wks) ratio

Sham 1623 + 727 2556 + 112 938 * 8.6 5342 £ 182  0.17 + 001

Ovariectomy 1619 * 46 2907 + 64 130.2 + 9.6 526.1 =155 024 + 005

" See the Table 2.

» Mean + SD.
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Fig. 3. The weight, density, strength and
length of left femur of ovariectomized
rats. Control~GVI : See the Table 2.
® : Wet weight of left femur, o : Dried
weight of left fernur, & :Density of left
femur, O : Strength of left femur, and  :
Length of left femur.
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Fig. 4. The ash and mineral content of left
femur of ovariectomized rats. Control ~
GVI : See the Table 2.
4 : Ash content, ® :calcium content, and
+ : Phosphorus content.
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(A)

(G)

(B)

Fig. 5. SEM micrograph of right femur's sections.
A : Control, B~G : Ovariectomy rats fed G I ~GVI, respectively.
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Fig. 5. SEM micrograph of right femur’'s sections.
A : Control, B~G : Ovariectomy rats fed G I ~GVI, respectively.
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