J. Korean Soc. Food Nutr.
25(3), 367 ~373(1996)

el A FT 3 A

#AFHE0| DX YA0|E Foist aAF e BN
2 XA=H0f 0iX= g
yes - 8d - seig - 23
SHRA| B PR

*ARCHED AEDE

=

Effects of Pine Needle Extracts on Serum and Liver
Lipid Contents in Rats Fed High Fat Diet

Yoon-Han Kang, Yong-Kon Park’, Tae-Youl Ha and Kwang-Deog Moon*

Korea Food Research Institute, Kyonggido 463-420, Korea
*Dept. of Food Science and Technology, Kyungpook National university, Taegu 702-701, Korea

Abstract

The effects of pine needle extracts on serum and liver lipid contents were evaluated in rats. Thirty
male Sprague-Dawley rats weighing 329+4 were divided into five groups and fed high fat diets
for four weeks. Each group was administered with following pine needle extract: control, water ;
WE-3, hot water extract(3% PN) ; WE-6, hot water extract(6% PN) ; AE-3, acetone extract(3%
PN) ; AE-6, acetone extract(6% PN). Weight gains were significantly lower in WE—6 group than other
groups. But there was no significant difference among other three groups. Intakes of diet and water
containing the extract and the weights of liver, kidney, heart and spleen were not significantly different
among the groups. The contents of serum and liver triglyceride in the WE-3 group were lower than
those of control group. The contents of HDL~cholesterol in serum of the WE-3 group was significantly
higher than other groups. The value of risk factor index(RFI) was determined to be low especially
in case of WE-3 group. Due to pine needle extract administration, concentration of liver total lipid
in WE-3 group was significantly lower than that of the control group. These results suggest that
the WE-3 may reduce elevated levels of serum and liver lipid contents in rat fed high fat diet.
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Table 1. The experimental diets model

Groups Regimen
Control High fat diet + Water
WE-3 High fat diet + Hot water extract”(3% solution
of dried pine needle)
WE-6 High fat diet + Hot water extract(6% solution
of dried pine needle)
AE-3 High fat diet + 709 acetone extract”(3% solution
of dried pine needle)
AE-6 High fat diet + 70% acetone extract”(6% solution
of dried pine needle)

1)3g(6g) of dried pine needle was extracted with water
(70% acetone)
After extraction, water was added to make 100ml extract
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Table 2. The composition of high fat diet

Ingredients %
Casein 20.0
Corn oil 10.0
Lard 10.0
Starch 499
Cellulose 5.0
Mineral mixture 35
Vitamin mixture 1.0
Choline chloride 0.2
DL -Methionine 0.3

Cholesterol 0.1
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Table 3. Body weight gains, food intakes and its efficiency ratios of rats fed experimental diet for 4 weeks

Control WE-3 WE-6 AE-3 AE-6
Initial BW(g) 3273 £6.14™ 326.2 +6.86 3243 862 333.1 £7.70 332.7 =818
Weight gain(g/4 weeks) 101.0 £7.38° 97.0 £533* 780 +551° 978 +575° 864 T491%®
Food intake(g/day) 252 £0.76 251 £0.90 25.3 +0.40 254 *0.72 245 £0.67
Extract intake (g/day) 481 £1.70™ 499 £1.08 499 *097 483 £0.91 523 *1.63
Food efficiency ratio 0.14+0.008° 0.14+0.007* 0.11£0.008° 0.14%0.005* 0.13+0.007%

Each value represents the mean* standard error of seven rats
Values with different superscript within the same row are significantly different(p<0.05)

NS, not significant(p<0.05)
Refer to Table 1 for the abbreviations
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Table 4. Organ weights of rats fed experimental diet for

4 weeks (g/100g body weight)

Control WE-3 WE-6 AE-3 AE-6

Liver 372 3.38 3.48 347 3.30
+0.12® =*016 =*016 *011 =*0.10

Kidney 0.69 0.67 0.73 0.71 0.73
+0.03 +0.04 *003 £003 *003

Heart 0.27 0.28 0.26 0.26 0.27
£0.01 001 *001 X001 001

Spleen 0.19 0.21 0.17 0.17 0.18
+0.01 £0.02 *0.01 *001 *0.02

Each value represents the mean<standard error of
seven rats

NS, not significant(p<0.05)

Refer to Table 1 for the abbreviations
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Table 5. Serum lipid contents of rats fed experimental diet for 4 weeks (mg/100ml)
Control WE-3 WE-6 AE-3 AE-6

Trigyceride 123.87+ 9.55° 7392+14.02° 87.6411502° 103.80+10.82®°  113.43+29.94%
Total cholesterol 86.04t 4.8 8024+ 6.33 8406+ 4.41 8369+ 483 8385+ 887
HDL cholesterol 4354+ 2.11° 6158+ 356 54.18+t 354%° 5242+ 5.76® 4826+ 380°
Phospholipid 13169+ 812 14031+ 6.11°  131.22% 989 12528+ 431®  11150% 6.06°
8 -lipoprotein 304.18+£14.36™  255.02%21.26 250.00+38.41 258.36+16.76 322.64+32.34
RFT’ 0.44% 0.03° 0.23+ 003" 036 0.04%° 037+ 003 0.42% 0.02°

Each value represents the mean=standard error of seven rats
Values with different superscript within the same row are significantly different(p<0.05)

NS, not significant(p<0.05)

(T-cholesterol)-(HDL-cholesterol)

D : . _
RFI(risk factor index)= (T—cholesterol

Refer to Table 1 for the abbreviations
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Table 6. Liver lipid contents of rats fed each experimental diet for 4 weeks

FAE ¥ g3 g A2l

w9 31

(mg/g, wet wt.)

Control WE-3 WE-6 AE-3 AE-6
Total lipid 159.17+11.15°  113.33£11.60° 161.80 15207  202.43+20.80"  208.43* 16‘35:
Triglyceride 58.36t 2.32° 39.76+ 5.03° 36.44% 6.11° 3692+ 5.69° 3576+ 2.54bc
Total cholesterol 847+ 0.35° 600+ 0.91% 460t 0.10° 586+ 0.83™ 571+ 040

Each value represents the mean*standard error(SE) of seven rats
Values with different superscript within the same row are significantly different (p<0.05)

Refer to Table 1 for the abbreviations
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