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Abstract

The purpose of the study was to find an effect of honey on the enzyme activity of Sprague Dawley rats. All experimental
rats were fed ad libitum for seven weeks with 68% saccharide diet and at same time fed administratively with 10% and 20%
water solution of acacia, sumac, polyflower honey, and sucrose, respectively. The level of LDH activity in serum of rat taken
diet with acasia, sumac, and polyflower honey were increased in comparison with the control group. The level of a-HBDH ac-
tivity in serum of rat taken diet with acasia, sumac, polyflower honey, and sugar solution were increased than that other hon-
ey solution. The level of GOT and GPT activity in serum was increased by the feeding of solution of 20% acacia honey. The
level of ICD activity in serum of rat taken diet with sumac honey was increased but was decreased notably by the feeding of
polyflower honey. The level of G-6-P DH activity in whole blood of rat taken diet with honey solutions were decreased, but
the level of aldolase activity in serum of rat taken diet with honey solutions were increased.
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Table 1. The composition of experimental diets

Diet Diet Drinking No. of
group type type rats Week
A S.DY 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 HF 20% AH.S 6 7
G H.F 10%S.H.SY 6 7
H H.F 20% S.H.S 6 7
I H.F 10%P . H.S? 5 7
J H.F 20% P.H.S 5 7

' S.D : Standard diet, ? H.F : High fructose diet,
35S : Sucrose solution, ¥ A.H.S : Acacia honey sol-
ution, ¥ S.H.S : Sumac honey solution, ¥ P.H.S : Pol-
yflower honey 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

U Fluka Chemic A.G., LTD. Switzerland

2 Hayashi Pure Cemical Industries, LTD. Japan

3 BDH Chmicals LTD, Poole, England

4 Dong Bang oil

% Mineral mixture (mg /diet 100g)
NaCl ; 0.173, MgSQ, - 7H;0: 0.266, NaH,PQ, - H,0:
0.347, KH,POs: 0.954, CaH,(POy).-H,0: 0.54,
CaC3H603: 1.3, FeC6H708i 0.118

% Vitamin mixture (mg /diet 100g)
Retinal palmitate: 1200(1.U), Cholecalciferol; 240(I,
U), Thiamin HCIl: 1.5, Riboflavin: 1.5, Pyridoxine
HCI: 1.0, Cyanocobalamin: 0.5(ug), di-u-Tocopherol;
10.0, Menadione; 0.20, Biotin; 0.01, d-Pantothenic
acid calcium; 20, P-Aminobenzoic acid: 10.0, Nic-
otinamide; 10,0, Inosite; 15.0, folic acid; 0.2, Choline
chioride : 300

7" Sigma Chemical Co,, USA
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Table 3. The composition of general and sugar
analysis in honey

Component Acacia Sumac Polyflower
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)V 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

Y HMF : Hydroxymethylfurfural

Table 4. The composition ratio on saccharide
contents in honey

Polyflower

Component Acacia Sumac

Fructose (%) 53.58 46.58 49.48
Glucose (%) 37.27 48.08 40.12
Sucrose (%) 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

Y % : unit % dry weight
2 F /G ratio : Fructose /glucose ratio

%
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& F glucose-6-phosphate dehydrogenase (G-
6-P DH) #&A& kineticy? (Sigma Co. kit, No.
345-UV, U.S.A) 2.2 340nmeiA NADPH?| F3%
Z7H¢g A8k o] o hemoglobin(Hb)-& G-
6-P DH /Hb ¢] &Alx& 13}7] $J3] Van Kampan
-ziflstras cyanmethemoglobin® (EA]¢F Co, kit,
Korea) o & &3 3}ic},

A2 a-hydroxybutyrate dehydrogenase(a-H-
BDH) #42 2-oxobutyrate start procedure ¥
(Sigma Co. kit, No. DG 120-UV, U.S.A), 14
LDH) 4L lac-
tate substrate diphorase® (Wako Co. kit, Japan)

A4 (lactic dehydrogenase

2 glutamic oxaloacetic transaminase(GOT) ¢}
glutamic pyruvic transaminase(GPT) #4-& Reit-
man-Frankel (Wako Co. kit, Japan)®, aldolase
#4& colorimetric}® (Sigma Co. kit, No. 752
U.S.A), phosphohexose isomerase(PHI) &4&
kinetict}?'(Sigma Co. kit, No. 355-UV), isocitrate
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dehydrogenase (ICD) &43-2 colorimetric Y} ? (Sig-
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5. EAIX2| g
TE Hd¥AdHe #F94 #HA2 Ducan’s multiple

range test® 83,
2

LAHE, Ao M B *$I gk l i"ﬂi"

TH7E AFSE Bz AjZH
W 3h= Table 59 7ot

19 W7 AEZrtEe g2 (B)o] 4.8 /dayo.z
A (A) 2] 5.8g /dayir} @eton, Hul 4 WE g
Ae M AR>(C, D, E, F, G, H I, DellM=
20% ol7tAlotet =sl HEgols MH Foy Jt
< Astir BEo Hlszg 2o}, ey Fee
3.2g /dayo g 7pg Woren, Jie 7.1g/daye =
V& ol Fodtk Jwro] o)z} /1A (P<0.01) =%
I 19 AP FENN = 28 Aol gisinh

AAge t2E(B)ol 113.5%% AAE(A) 9
132.1%x.c} Rke}, dw 498 433 Ct Dy
z+z} 109.9, 107.7%2 Bi-RU woko) Wi gols X
g EJwolde 117.7~149.0%2 iz (B) 20}
Ln'?oal";} u:-a;y mg—%oﬂ g_ﬂ:&q};ﬁ.‘: }\-h:/]-ﬁ_ou H‘%—L
Ho) 2 £ES JERR oL 20% ofFkA]o) W E g
S HFH3 Faoll A& 86.4% 2 71 skt

Table 5. Effects of experimental diet BW.G., G.R.,, F.I. and F.ER. in male rats
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PZH(B)o)l 10.4ml /day= A

(A)e] 13.2ml /dayRt} Sk 9] =E AFT
14.1~25.6ml /day® tH"‘r"(B 2o} {99 (p<0.05
)o= =on} 20% HATEIE 4ol slvich
10% ez} ztzke] AEgds 43 C, E G, I¥
20% Ade@ Zyzre] AT gy 4 D, F, H, Ji
Ho}h & o] 435 Aoz Jeh #9)4(P<0.05)
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Diet Body weight B.W.G." G.R? F.1% F.ER"¥
groups¥ Initial (g) Final (g) (g /day) (%) (g /day)

A 186.6 £ 3.722 433.3 = 50.63° 5.8 + 1.76% 132.1 7.2 £ 1.13% 0.24 + 0.08
B 179.1 + 1.86® 382.5 + 22.12% 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 = 22.11% 4.5 £ 1.89% 117.7 7.9 = 0.71%%* 0.21 + 0.09
F 159.1 + 1.86% 296.6 £ 28.96° 3.2 + 2.20° 86.4 6.5 £ 1.71% 0.19 = 0.11
G 150.8 + 1.86% 340.0 £+ 27.98> 45 + 1.31* 125.4 7.4 + 0.97%¢ 0.23 + 0.07
H 148.3 + 5.52% 350.0 £+ 16.07* 47 £ 1.76% 136.0 6.8 + 0.86%¢ 0.26 £ 0.09
I 141.6 + 4.71¢f 342.0 + 22.49™ 5.7 &+ 2.42% 141.5 8.2 + 0.47%¢ 0.28 £ 0.14
J 135.0 + 10.40f 336.2 i 25.34% 7.1 + 2.14* 149.0 8.5 + 1.93% 0.35 £ 0.10

%Diet group are the same as shown Table 1
D B W.G. : Body weight gain (g /day)

2 G.R. : Growth rate [body weight gain{final —initial) /initial weight] x 100

D F.I. : Food intake (g /100g body weight /day)

Y F.ER. : Food efficiency ratio (weight gain /food intake)

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

can's multiple range test
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Table 6. Effects of experimental diet on W.L
and R.L.W. in male rats

Diet group®*  W.I.U (ml /day) R.LW.? (g)
A 13.2 + 1.43¢ 26 +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* 3.3 £ 0.32°
F 14.1 + 1.23 4.5 + 0.22°
G 24.4 + 3.88% 3.3 + 0.43°
H 14.1 = 1.01 2.9 + 0.27°
1 24.3 + 3.89% 3.0 % 0.47°
J 15.2 + 0.86 3.1 £ 0.40°

U'W.I. : Water intake (mi /100g body weight /day)

2 RL.W. : Relative liver weight;[(liver weight /
body weight) X 100]
Means with the same lettered superscripts within a
cloumn’s are not significantly different at 5% level
by Duncan’s multiple range test
*Diet group are the same as shown Table 1
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¥4 LDH 34 thx2(B)o] 1919.9 unit& &4
(A) o] 1987.3 unit®t} ok7k wgkoi} geojade <l
AR okt A ofFhAlof, B, wE B8 A3
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A Ag 2 AEE 7h7h AH s ool M 287.3
~398.5 unit /12 hRF(B)HT} £& F50|9om
10% by dEgds 4338 GEv #od4(p<
0.05)°] At =3t dgda By dEgaL 43
3 C, D, G, HFolA & 325.5~398.5 unit /12 o}7}
Alojel el HEgd HAP E, F, [, J9 280
0~328.4 unit /1¥T} Eito] 328.4 unit /15 A28t
T2 FEE VEDL 53 10% Py 4% 29S
AHE GoolA 7 52 Follen B, F, 1 29l
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Table 7. Effects of experimental diet on LDH, «-HBDH, GOT and GPT activity in serum of male rats

(Mean + S.D)
Diet group* LDHY a-HBDH? GoT¥ GPTY

(Wroblewskis unit) (unit /1) (Karmen's unit) (Karmen’s unit)
R.T.Y : 37C R.T.: 37¢C¥ R.T.: 37¢C R.T.: 37¢C

A 1987.3 = 18.5° 297.2 + 80.6% 118.0 + 20.68° 42.1 + 11.14°

B 1919.9 + 147.6° 263.2 + 46.1° 124.0 + 16.24° 41.9 + 7.36°

C 1620.9 £ 69.3° 330.3 + 44.8% 118.6 + 7.88° 25.3 + 5.12°

D 1978.0 + 46.7° 336.2 + 60.22b 133.2 + 10.42° 33.6 =+ 6.04°

E 2028.2 + 101.0® 328.4 + 51.5%® 125.3 + 7.18° 36.3 £ 7.06°

F 2037.8 = 72.5%® 280.0 + 51.5° 162.3 =+ 6.14° 63.3 £ 17.30°

G 1975.4 + 58.1° 398.5 £ 56.8% 140.1 + 16.50%® 35.3 + 6.58°

H 2054.6 £ 59.2%° 3255 + 72.5% 119.3 + 10.16° 28.2 + 8.12°

1 2142.3 = 12.8* 287.3 + 30.8° 141.6 + 10.06%° 38.2 £ 7.92°

J 2061.9 + 56.4% 309.2 + 32.5% 123.5 + 16.56° 30.2 + 4.26°

U LDH : Lactic dehydrogenase

2 -HBDH : a-Hydroxybutyrate dehvdrogenase
3 GOT : Glutamic oxaloacetic transaminase

Y GPT : Glutamic pyruvic transaminase

5 R.T. : Reaction temperature

*Diet group are the same as shown Table 1

Means with the same lettered superscripts within a cloumn’s are not significantly different at 5% level by Duncan’s

multiple range test
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~594.1 unit /mlEt} ko) 20% HetgH s 44
& Do) obgkalolel sl W& LN HFHTQ E, I,
Jt Atolell Al #9214 (p<0.05) of ARt

HA¥8ZF G-6-P DH &4 iz (B)o] 11.31
unit /g - Hb2 4+ (A) 2} 9.94 unit /g - Hbx.t}

2ot folde itk et haw(B)) Mt
o 4 % AT e HAD wel Eh Bl AL,

obAlokE, HEHE, HUTE FOR ol AR
WA 10% obhlolE e PAF Eel 10

~20% FFE 4 ek &9 HAF(G H L))

Table 8. Effects of experimental diet on Aldolase, PHI, ICD in serum and G-6-P DH activity in whole

blood of male rats (Mean + SD)
Diet group*® Aldolase PHIY ICD? G-6-P DH?Y
(unit /ml) (unit /1) (unit /ml) (unit /g,Hb)
R.T.Y : 37C R.T.: 37C R.T.: 37C R.T.: 37C
A 22.3 + 4.62% 484.5 £ 10. Oa 668.6 + 94.7%% 9.94 + 483"
B 29.7 + 4.34%% 416.5 + 64.4%° 656.6 £ 116.0°™ 11.3 + 3.82*
C 33.4 £ 2.25° 420.8 =+ 24.9°® 664.4 + 67.17* 7.84 + 1.98%®
D 30.6 + 2.00% 410.8 + 29.3% 765.0 £ 65.5° 6.56 + 1.33®
E 28.4 + 3.55%¢ 389.1 + 51.6% 578.3 + 105.8" 5.09 + 1.02°
F 21.8 + 6.46° 386.2 = 36,02 594.1 + 100.1% 5.53 + 2.31%°
G 31.6 + 4.35% 418.3 = 24.6%® 743.3 % 110.2* 4.53 + 0.46°
H 29.7 &+ 2.28% 416.3 + 13.9® 696.4 + 72.4%° 5.11 + 0.42°
1 28.7 + 6.80° 399.7 + 34.2%° 531.0 £ 9l.4° 4.83 + 1.82°
J 25.9 & 8,33 345.5 £ 64.0° 540.0 = 63.0° 5.21 + 0.41°
U PHI : phosphohexose isomerase

2 ICD : Isocitrate dehydrogenase

¥ G-6-P DH : glucose-6-phosphate dehydrogenase
Y R.T. : Reaction temperature

*Diet group are the same as shown Table 1

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

can’s multiple range test
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