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Abstract

The purpose of this study was to find an effect of honey on the lipid metabolism of Sprague Dawley rats.
All experimental rats were fed ad libitum, for seven weeks, 68% saccharide diet and 10% or 20% honey from
acacia, sumac and miscelllaneous flower honey, respectively, and sucrose. The food efficiency ratic of rat
taken diet with honey and high fructose of control group was increased in comparison with the control
group. The concentration of cholesterol in serum of rats taken diet with and high fructose of control group
was more increased in comparison with the control and normal group. The concentration of HDL-cholesterol
in serum of rats taken diet 10% sumac honey was increased 57.0% in comparison with the control group,
but the concentration of VLDL, LDL-cholesterol in serum of rats taken diet 10% sumac honey was decreas-
ed 48.36% in comparison with the control group. The concentration of phospholipid in serum of rats taken
diet with 20% acasia or 10% miscellaneous honey was increased 24.7, 16.25%, respectively, in comparison
with the control group. The concentration of free fatty acid in serum of rats taken diet with sumac or mis-
cellaneous honey and high fructose was decreased in comparison with the control group, but the taken diet
supplemented diet with acasia honey was increasd in comparison with the control group. The concentration
of triglyceride in serum of rat was increased by feeding of honey. The concentraion of triglyceride in liver
was increased, but the level of phospholipid was decreased by feeding of honey.
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Table 1. The composition of experimental diets
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Diet group Diet type Drinking type No. of rats Week
A S.pv water 6 7
B H.F? water 6 7
C H.F 10% S.S¥ 6 7
D H.F 20% S.S 6 7
E H.F 10% A.H.S¥ 6 7
F H.F 20% A.H.S 6 7
G H.F 10% S.H.SY 6 7
H H.F 20% S.H.S 6 7
[ H.F 10% M.H.S% 5 7
] H.F 20% M. H.S 5 7

4) AH.S : Acacia honey solution

'S D : Standard diet
? H.F : High fructose diet
¥'S.S : Sucrose solution

Table 2. The composition of high fructose diet

Component %

Fructose! 68.0
Casein® 21.7
DL-Methionine® 0.3
Soybean oil" 2.0
Mineral mixture” 4.0
Vitamin mixture® 1.0
Powdered cellulose™ 3.0

Y Fluka Chemic A.G., LTD. Switzerland

% Hayashi Pure Chemical Industries, LTD. Japan

* BDH Chemicals LTD. Poole, England

Y E-aF Co.

5 Mineral mixture(mg /diet 100g)
NaCl; 0.173, MgSO, - 7H,0:0.266,
H»0: 0.347, KH,PO,: 0.954, CaH,(POy)s -
54, CaC3HeOy: 1.3, FeCiHO4: 0.118

% Vitamin mixture (mg /diet 100g)

Retinal palmitate; 1200(1.U), cholecalciferol; 240
(I.U), Thiamin HCI; 1.5, Riboflavin; 1.5, Pyridox-
ine HCI:
opherol; 10.0, Menadione: 0,20, Biotin; 0.01,
d-Pantothenic acid calcium: 2.0, P-Aminobenzoic
acid: 10.0, Nicotinamide;10.0, Inosite: 15.0, Folic
acid: 0.2, Choline chloride: 300
7 Sigma chemical Co., USA

NaH2P04 N
HzOZ 0.

performace liquid chromatography(HPLC)& o

1.0, Cyanocobalamin: 0.5(gg), dl-zToc-

3 S.H.S : Sumac honey solution
% M.H.S : Miscellaneous honey solution

gate} EAstart.
% GRS 9l MBS /MR o9e o 2g
S TRFE HO 100ml HA FEH LAL o

(Millipore 0.45 pm) 3 -8 1548 HPLC(Waters
Model 244, U.S.A)oll T3] th31} 22 2o
2 column g-Bondapak /carbohydrate column
(300 X 3.9mm 1D waters), mobile phase:= acet-
H,O (75:25, v /v), solvent flow rate:=
23l RI detectorz #4181t}

Byl ciBo] BaaAz= zlz}

onitrile :
1.5ml /mine] %}

s = O] UdkA R
Table 3, Table 49} 7it},

Table 3. The composition of general and sugar
analysis in honey

Component Acacia Sumac Miscellaneous
Moisture (%) 18.00  19.50 20.50
Crude protein (%) 0.24 0.25 0.27
Ash (%) 0.19 0.17 0.20
pH 4.06 4.60 3.89
Acidity (meq /kg) 7.20  17.70 6.70
HMF (mg /kg) 1.90 0.50 35.10
Fructose (%) 43,70  37.30 39.10
Glucose (%) 30.40  38.50 31.70
Sucrose (%) 0.51 0.53 2.50
Maltose (%) 2.00 2.00 2.00
Unknown (%) 4.96 1.75 3.73

U HMF : Hydroxymethylfurfural
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Table 4. The composition of saccharide in hon-

ey
Component Acacia Sumac Miscellaneous
Fructose (9 v 53.58  46.58 49.48
Glucose (%) 37.27 48,08 40.12
Sucrose (%3) 0.63 0.66 3.16
Maltose (%) 2.45 2.49 2.53
Unknown (%) 6.08 2.19 4,72
F /G ratio” 1.43 0.96 1.23

1% : unit % dry weight

2 F /G ratio : Fructose /Glucose ratio

4. 8% 8 7 XIE 24

A5 & FZ¢ 2= (total cholesterol ; TC)
greke COP-P-chlorophenol 94w (Wako, Co.

kit, Japan), HDL-#4d 228 %(HDL-cholesterol ;
HDL-C) &< heparin-Mn 23 321 (Wako Co.
kit Japan), A A4 (triglyceride : TG) §&-2 lip-
lipase-glycerolkinase-glycerol-3-phos-
phate oxidase®d (Wako Co. Kkit, Japan),

(phosphlipid : PL) &tk phopholipase D9} cho-

oprotein

HE

Table 5. Body weight gain(B.W.G.), growth rate(G.R),

perimental diets for 7 weeks

wshel - by Fhat Al & 9ol 3) 2
line oxidase ¥ (Wako, Co. kit, Japan), fa} =
4Hfree fatty acid : FFA) §82 acyl Co-A oxi-
(Wako, Co. kit, Japan) 2.8 &3 3}ir}.
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29l 7 S
TR AR S S0 AFusiel HolyHe Sel

1 3 Table 53 7},
19 B A5 F71eEe th 212 Bitoll A= 4.8g
]

o A Awe] 5.8guth siekon 434
= 20% o17HAlokg) Ha MEENS HAT Firel A

food efficiency ratio(F.E.R) of rats fed the ex-

B.W.G

F.1¥

Body weight G.RV
Diet group —— T N -~ F.ER?Y
Imtlal (g) Final (g) (g /day) (%) (g /day)
A 186.6+ 3.72° 433.3+50.63° 5.8+1.76%° 132.1 7.2+1.13% 0.24£0.08
B 179.1+ 1.86% 382.5422.12% 4.8+1.76%° 113.5 9.1£0.15" 0.18£0.08
C 168.3+ 3.72% 353.3+50.22% 4.3+1.85® 109.9 6.6 +£0.69% 0.25+0.12
D 169.1+ 3.43™ 351.6+30.91* 4.3+1.99% 107.7 5.9+1.94¢ 0.28+0.11
E 164.5+ 5.33° 356.6 22 11a™ 4.5+1.89% 117.7 7.940.713% 0.21+0.09
F 159.1+ 1.86% 296.6+28.96° 3.242.20° 86.4 6.5+1.71% 0.19+0.11
G 150.8+ 1.86% 340.0427.98% 4.5%+1.31%® 125.4 7.440.97%° 0.23£0.07
H 1483+ 552  350.0+16.07% 4.7+1.76* 136.0 6.8+0.862™ 0.26+0.09
I 141.6+ 4.71¢ 342.0422.49> 5.7 +2.42%® 141.5 8.240.47%%* 0.28%0.14
] 135. 0+10 40t 336 2+25 345 7.1£2.14° 149.0 8.5+1.93*° 0.35+0.10¢

" G.R : Growth rate [ body Welght gam(fmalﬂmha ) /initial weight] x 100

2 F.1 : Food intake (g /100g body weight /day)

3 F.E.R : Food efficiency ratio {weight gain /food intake)

Means with the same lettered superscripts within a column’s are not significantly different above 5% level by

Duncan’s multiple range test.
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Table 6. Water intake(W.I.) and relative liver
weight(R.L.W.) of rats fed the experimental diets
for 7 weeks

Diet group W.I. (ml /day) RILWY (g)
A 13.2+1.43« 2.6+0.23°
B 10.4+1.43¢ 3.1%+0.25°
C 25.6+4.29* 3.1+0.78"
D 15.2+1.79 3.3+0.37°
E 18.9+0.94% 3.340.32°
F 14.1+1.23% 4.5+0.22°
G 24.4+3.88P 3.3+0.43°
H 14.1+1.01« 2.940.27°
I 24.3+3.89% 3.0+0.47°
J 15.2+£0.86% 3.1+0.40°

? RL.W : Relative liver weight:[(liver weight /

body weight) X 100]
Means with the same lettered superscripts within a
column’s are not significantly different above 5% level
by Duncan’s multiple range test

H, J++¢] 14.1~15.2ml /dayst} $-213 (p<0.05)
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Table 7. Concentration of total cholesterol, HDL-cholesterol and VL.DL, LDL-cholesterol and ratio of
VLDL, LDL- chol /HDL-chol. in serum of rats fed experimental diets for 7 weekse rats

Diet group T-C! HDL-C? VLDL, LDL-C*  VLDL, LDL-C¥ HDL-C/ TC
(mg /dl) (mg /dl) (mg /dl) /HDL-C ratio X 100 (%)

A 54.6+2.32% 38.7 6,074 15.9+6.33%° 0.44+0.24% 70.8+11.37%*
B 47.6+7.91" 26.246.32° 21.3+9,04 0.90£0.55* 56.4+14.28°
C 60.7 £4.26™ 37.4+6.32% 23.7+6.82%° 0.67+0.25% 61.6+£10.022>
D 49.4+5,20% 35.6+5.34% 15.5+2.14% 0.45+0.15% 69.24 £.47¢%
E 47.6+7.63° 36.314.73% 11.2+8.05° 0.32+£0.24° 77.4411.88°
F 55.543.65% 32.7 +4.38%° 22.7+5.77% 0.72 40,24 59.1+ 8.74>
G 50.8+5.64" 40.9+3.88" 11.0+5.66 0.27+0.14" 79.3x 9.77%
H 52.0+4.07¢ 32.543.49" 19.5+4.03% 0.6140.15% 62.6+ 6,48
I 53.9+6.76 35.4£3.03" 18.5+7.57% 0.53+0.24% 66.8+10.35%
J 62.142.48" 35.941.23% 26.1+1.48" 0.720.03* 57.9+ 1.07¢

' T-C : total cholesterol
2 HDL-C : High density lipoprotein cholesterol

¥ VLDL, LDL-C : Very low density lipoprotein and Loow density lipoprotein cholesterol, VLDL, LDI.-C was cac

ulated from difference between total cholesterol and HDL-cholesterol
Y VLSDL, LDL-C /HDI.-C : The ratio of VLDL, LDL-cholesterol to HDL-cholesterol
S HDIL-C /T C(%) : (high density lipoprotein cholesterol /total cholesterol} x 100

Means with the same lettered superscripts within a column’s are not significantly different above 5% level by

Duncan’s multiple range test.
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Table 8. Concentration of triglyceride, phospholipid and free fatty acid and the ratio of triglyceride
or total cholesterol to phospholipid in serum of rats fed the experimental diets for 7 weeks

T-C /PL¥

Diet FFAY TG* PLY T-CY TG /PLY

group (m Eq /1) (mg /dl} (mg /dl) (mg /dl) ratio ratio
A 0.62+0.08° 57.840.08° 79.4+9.72° 54.6+2.32% 0.7320.07° 0.69+0.07°
B 0.82+0.13* 113.1£20.33% 107.7+17.412° 47.6+7.91° 1.0830.28%° (.44 0,08
C 0.76+0.06% 96.5+ 18,134 98.6+10.49%" 60.7 +£4.26%° 0.98+0.20™ 0.62£0,99°
D 0.82+0.17% 81.2+15.41 92.3+11.04% 49.4 45,207 0.89£0.24%° 0.53+0.04°
E 0.98+0.28" 103.211.50%¢  103.0430.842" 47.6+7.63° 1.07 £0.29% (.47 £0.05°
F 1.14£0.25* 177.3x= 4.81° 134.3£23.02% 55.5+3.65* 1.35+0.22% 0.42+£0.06°
G 0.71%0.13° 114.6£15.59% 98.8+7.47% 50.8%5.64%° 1.16 £0,22% 0.51+0.04°
H 0.67+0.13° 126.4+19.24> 95.1%6.35% 52.0%4.07% 1.31£0.12¢ 0.54 £0.03°
I 0.68+0.10° 132.4 £25.24° 125.2+£14.73% 53.9+6.76%° 1.05+0.19%" 0.43+0.04"
J 0.81 £0.07% 114.8+31.88% 108.5+17.38% 62.1+£2.48* 1.0240.15 0.58 +£0.08°

' EFA : Free fatty acid 2 TG : Triglyceride
# PL : Phospholipid

5 TG /PL : The ratio of triglyceride to phospholipid

6 TC /PL : The ratiof of total cholesterol to phospholipid

Y TC : Total cholesterol

Means with the same lettered superscripts within a column’s are not significantly different above 5% level by

Duncan's multiple range test.
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Table 9. Concentration of total cholesterol, triglyceride and phospholipid, and the ratio of triglyceride

or total cholesterol to phospholipid in liver of rats fed the experimental diets for 7 weeks

. T-CV TG? PLY TG /PLY T-C /PLY
Diet group ) )
(mg /g, wet) (mg /g, wet) (mg /g, wet) ratio ratio

A 243+ 7.57° 44.0+£10.30° 155.6 & 6.32* 0.28+0.05" 0.15+0.04°
B 2224+ 5.99° 52.7+ 4.69% 153.7 £26.60° 0.35%0.07« 0.15%0.05°
C 39.0+ 8.94% 130.2+47.81% 136.7 +17.01*° 0.95+0.34° 0.29+0.09%
D 38.4+11.07% 178.5+24.06% 118.7 £12.07# 1.52+0.28° 0.32+0.11%
E 24.0+ 6.06° 103.8 £15.56¢ 122.2413.20% 0.85+0.15™ 0.20%0.07%®
F 20.5+ 7.63° 91.8+ g.5de 134.8+30.88% 0.73 0,22 0.16+0.07°
G 24.3+ 3.26° 81.5+17.59%d 133.9+12.50%° 0.61+0.16% 0.1840.03°
H 22.8+ 6.98° 90.4+ 6,064 136.2+23.60% 0.69+0,16> 0.18£0.09"
1 155+ 6.28° 60.8+ 18,30 99.7+15.72* 0.63+0,23%d 0.15+0.05
J 25.6+ 5.72° 108.3+ 4.455 120.8+18.26%° 0.92+0.14° 0.2240.082"

D235 - See the legend of Table 8
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