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Influence of Feeding B-Cyclodextrin on Reducing
the Content of Cholesterol in Pork

Byung-Sung Park

Dept. of Animal Biotechnology, Kangwon National University, Chuncheon 200-701, Korea

Abstract

The main objective of the present study was to determine the effect of dietary B-cyclodextrin (BCD) on
reducing the cholesterol content of pork. Twelve swine of 50 kg body weight were randomly distributed into
four groups of three heads each and fed experimental diets for 9 weeks until they reached a market weight
of 110 kg. They were assigned to the four experimental diets containing 0% (control), 1.5%, 3.0% or 5.0%
pure BCD. Daily feed intake, body weight gain and feed efficiency were not significantly different between
any of the four group. The plasma total lipid, triacylglycerol and total cholesterol content of the swine in
the three BCD-fed groups were significantly (p<0.05) decreased when compared to those in the control group,
and were significantly (p<0.05) reduced by 21.802%, 55.58% and 27.69%, respectively, in the swine fed on 5%
BCD. The cholesterol content of pork belly (mg/100 g) was significantly (p<0.05) decreased by 5.33 mg, 12.70
mg and 15.23 mg in the swine maintained on 1.5%, 3.0% and 5.0% BCD, respectively. The cholesterol content
of pork belly, when expressed as the rate of reduced cholesterol, was significantly (p<0.05) decreased by 6.44%,
15.36% and 18.42% in groups of 1.5%, 3.0% and 5.0% B8CD, respectively, when compared to that of the control
group. These results suggest that dietary BCD may be classified as dietary fiber which can modulate cholesterol

metabolism in swine.
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Table 1. Formula and nutrient content of experimental diets
Diets with BCD (% of diet)

Control 15 3.0 5.0

Yellow corn, ground 33.00 3450 3500 33.00

Ingredients

Wheat, ground 37.00 34.00 3200 32.00
Wheat bran 5.50 5.50 5.50 5.50
Soybean oil meal 15.20 1520 1520 1520
B-cyclodextrin (BCD)" - 150 300 500
Limestone flour 1.00 1.00 1.00 1.00
Dicalcium phosphate 0.50 0.50 0.50 0.50
Common salt 0.30 0.30 0.30 0.30
Molasses 1.50 1.50 1.50 1.50
Tallow 5.00 5.00 5.00 5.00
Vitamin-Min mix® 0.60 060 060 060
Choline chloride 0.10 0.10 0.10 0.10
L-Lysine 0.30 0.30 0.30 0.30
Total 100 100 100 100
Calculated values

Crude protein (%) 15.00 15.00 1500 15.00
DE (kcal/kg)” 3,400 3,400 3,400 3,400

Ypurity 99.4%, Cavamax® w7, Wacker, USA.

?Contained per kg mixture: vitamin A, 5500 IU; vitamin D3,
550 IU; vitamin E, 15 IU; riboflavin, 5 mg; pantothenic acid,
10 mg; niacin, 40 mg; vitamin B12, 0.0l mg; folic acid, 0.9
mg; biotin, 0.05 mg; pyridoxine, 3 mg; menadione sodium
bisulfate, 3 mg; thiamin, 3 mg; iodine, 1 mg: manganese, 60
mg; zinc, 40 mg; copper, 4 mg; cobalt, 100 mg; iron, 40 mg;

_selenium, 0.09 mg.

3)Digestible energy.
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AZ% 1 mole?] methanolic potassium hydroxide €< 20
mL 28] 3 isopropanol 10 mLE &8 ¥ 308 F9F reflux
condenser tell 4] 7148k 3 213}, Round bottomed flask
of| AF2=8-8 pippetieS ©] 43¢ volmetric flaskell 7] 3
6 mL isopropanol-g & 7}3te] 58 7F thA] 7D st} o] =
23] ukE-3}o] A X &k 3 yolmetric flaskel isopropanol$ ©)
£-3fo] 25 mL EA7R] A& o} filter paper No.2& 53}
A A zpateict o 7 F Al & 040 mLE #stTh o 7]
cholesterol reagent mixture 5.00 mLZ & 7}slod 4] A& 3}
71] g% bS-E 25 mLE #she cholesterol oxidase 20
E 718 3 37°Cell A 6087} vk-3-A1 7 5 405 nmellA] &
J*E(jasco spectrometer UVIDEC-610, Japan)= &4 3}
o} ZH 2 E s A 29 blanke] 3% o]k da)
ookrl FH 2B EFEAY &, A5 IMuje Y
71718} odg] 7}A] B F27E nedsled o]n| A AlE e 3]+
gk 07118 F-8to] AlAbsdoh B4 9 A& w2 g odoln
7] AlallA FUlaHE 2FEAL w9 Sigma Co.(St

Louis, MO)Z#-&] T9l3le] 3]48-& &4 27 90.25%
2 velydon, Table 3o A A€ -2 3+=§2 BA &4
vhebd glolt}.
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Linear Model) procedure - o] -§-3to] BAEA-& 4 A 3}9]
o, A ] F7ke] Ht-ghol gk EAAH Q] oA Duncan s

multiple range testell &]8}o] 953% 5S4 F24S HA
(p<0.05)3}53 £} (24).
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A A E 50 kge] AAT =7 SAHRA S A HAF 110

kgoll ERE 717 9F-7ke] AAHA AYAEE Fofshe]
AbSe A5t 249 A2 A, SAF D APREES Table
29k zeh,

BCDE A7FstAl o4& =72} BCD 1.5%, 2.0% % 5.0%
HohT) A A F, A ARG, 2 5

Table 2. Effect of the feeding BCD on daily feed intake, body
weight and feed conversion rate in swine fed experimental
diets for 9 weeks

ltemns Diets with BCD (% of diet)
" Control 15 3.0 5.0
Feed intake 253%0.81" 264+078 269+t121 264+065
(kg/day)

Weight gain 090018 080£0.12 084+0.16 081+0.20
(kg/day)
FE? 2811108 330128 320+062 3.25+0.83

YStandard error of mean values.
YFeed efficiency: feed intake/weight gain.
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Fig. 1. Changes in plasma total lipids from swine fed differ—
ent levels of B-cyclodextrin.

Asterisks in each spot show statistical differences when com-
pared with values of control group (p<0.05).
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mg % 402.55 mg 2. 2A 47 A2 @32 408.44 mg
o]l FAA 242 ek 3574 == 2] A 100 mL
2 A4 ek i3, BCD 1.5%, BCD 3.0% 2 BCD
5.0% AH7F7F Z+2h 391.59 mg, 383.38 mg, 382.77 mg
340.09 mg 24 dzTe} vlasj A BCD A75Fo)] =o}
APE kb4 A S vhehy ot el $AH F
2Ade gl 6574 =2 o 100 mLwF EX4 T
)23, BCD 1.5%, BCD 3.0% 2 BCD 5.0% H7}77} 2h7t
392.32 mg, 351.09 mg, 335.76 mg ¥ 327.15 mg .24 R
T2} BCD H7F-2F-2 #-o A Q] A &g v o, 7h
7+e] BCD M-l = BAA F240] A tHp<0.05).
AR AF7E FRE S A 9FH A 2ALE 2F A=
Trel gl FXA g, dxdrt g9 100 mL 2
40358 mge 24 74 =9k BCD 5.0% & 7F77) 323.42
mg2 84 7} gk e v BCD 3.0% 9 BCD 1.5% A7} F7F
Z+7k 346.22 mg, 364.58 mg o 2A] oA 02 olx| = A
& 1w, 747e] BCD A=k Al §24 0]
A THp<0.05).
ol A2 Fek(Fig. 2)& 279 4%

F7F bkl webd ol 21} BCDE -8k A AL
E AT 3FA o)l T4 Aade A%E vy,
FE7-o vl ag o BCD H747t SAIA o2 Fol8HA] o}
AH(p<0.05). 3574 Fd FA A} gk pCD 5.0% A7}
T7F A oA Fotrl A& Al ostH, T A
BCD A |77k FAIA F-o44d -2 ehA] dstet 6574
o AL dfxT-e v| & o BCD 15% H7l+=
927 a2} BCD 3.0% % BCD 5.0% 7+ & 2
217} 9ledem, BCD 1.5%, BCD 3.0% A7+ BCD 5.0%
A7 Aolell BAIA R oA el v (p<0.05). A& A}
B A#H) FEEHE AAA 9FR 9 o TR Fekd
=77k 100 mL 2 111.38 mg 24 714 %3t7, BCD
1.5%, BCD 3.0% 2 BCD 5.0% 777} 242+ 81.89 mg,
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Fig. 2. Changes in plasma triacylglyceride (TAG) from
swine fed different levels of B-cyclodextrin.

Asterisks in each spot show statistical differences when com-
pared with values of control group (p<0.05).
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54.22 mg, 4947 mg o2 vehta BCD H7FErF R Tl
vla A fre]H oz A e o] Zbzhe] BCD A BT
Atolell FAA freolAdel Al ohp<0.05).

Ho) 22 e 2 shak(Fig. 3)-2 HET2 4% AlzA
HAdg 657 A o] 7 Frlsle WIS 1ol o) 95A o o]
2eM = 04 Ak AT 5] FAHU L, BCDE &
= AEAR AT AAEA A AT o1l whebad
3FA) o] e 7FAasl= A el A A Hehdth 35
A HH FZ~HE FHL R} vl BCD 3.0%
<} BCD 5.0% A7Fr7F 24 1A wolal A& A ¢f3i,
o) 279} iR A7k BAA fo A4S vhehda] ggt
th 657 o] F5E Ho 2Z e AHE IS dE2Te) v
e o 25 BCD Aol A 2 271 91 T p<0.05). Al
AR AFH TEE = A A 9FTA 9] Y 22 AHE
ke =729 o 100 mL= 90.08 mg} v =3 o), pCD
1.5%, BCD 3.0%% BCD 5.0% A 717} Z-7+ ¥ o} 100 mL%
77.62 mg, 74.36 mg, 66.14 mg2-& vhebbA] BCD A M7}
fref Aoz detx 0w Zkzte] BCD H 74 Abel ol FAA
Aol 9l tHp<0.05).

A AF 50 kg®] A A SFAHAE AHAF2A 110
kgell =28 dj712] 95 Fot A AL RS Foid F FAH=
gl 222 FAA 2 ZH 28 E Pk 4SS Fig.
49} 2},

d FAA ek FasS 7o vlxg o, pCD
5.0% A 7F77}1 80.16 mg FobA 19.86%2] 7HAF H& A g
4 vebWar, BCD 1.5% A 771 39 mg welAl 9.66% 24
4 18] 3 BCD 3.0% A 777} 57.36 mg Po}Al 14.21% 7
2824 vebgtew 2o} §CD H /2 544 79
A& Jebloh(p<0.05). T2 Fae] Fase T
¢} vl g of, BCD 5.0% H7FE7} 61.89 mg HotA 55.57%
o 2 FasE vy ed, BCD 15% A7k BCD
3.0% A 7H7F 47 2947 mg, 57.14 mg oAl 26.46% 2

110

100 |
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§' 80 | ) BCD 1.5%
o -
g .
o 70 BCD 3.0%
60 | BCD 5.0%
50
40 L 1 i i i 1

0 3 6 9 week

Fig. 3. Changes in plasma total cholesterol (TC) from swine
fed different levels of B-cyclodextrin.

Asterisks in each spot show statistical differences when com-
pared with values of control group (p<0.05).
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Diets with BCD (% of diet)
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Fig. 4. Decrease in plasma total lipid, triacylglyceride (TAG)
and total cholesterol from swine fed different levels of p—
cyclodextrin for 9 weeks.

Bars represent standard error of mean values.

Asterisks in each spot show statistical differences when com-
pared with values of control group (p<0.05).

51.31%9] ZA&24 velhton gz+2 8CD H7F+7t
SAA frodE el o (p<0.05). FEA2EE T
7282 U7 vl 2 o BCD 5.0% A 7H71 23.94 mg
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Table 3. Cholesterol content in pork back fat, loin, belly and

ham from swine fed experimental diets (mg/100 g)
Diets with BCD (% of diet)
Items
Control 15 3.0 5.0

Back fat 73.91£4.21'"72.63+£5.28' 61.02+6.72° 54.69+553°
Loin 7052+6.11% 63.77+5.01° 65.92+5.15° 51.071+4.68°
Belly  8270%6.28° 77.37t453° 70001573 6747+516°
Ham 65.38+£6.08" 61.42+4.78" 5950+526° 5346+5.15°

1)

_Standard error of mean values.

“Mean values within a same row with unlike superscript letters
were significantly different (p<0.05).

Diets with BCD (% of diet)

Contral 15 30 5.0
0
5 .
o 10+ *
12)
O
2
g 15
= %%
20+ Obackfat
@ pork belly
25 |
30

Fig. 5. Decrease in pork back fat and belly cholesterol from
swine fed different levels of B-cyclodextrin.

Bars represent standard error of mean values.

Asterisks in each spot show statistical differences when com-
pared with values of control group (p<0.05).

A F 2w E S xTel v]siA] BCD A7}
£2220) 30%0| AR EolAfLE S0l FF S U
el oo, SA 100 g3 el 28 S ke o2 7391
mg} 8] 2 o} BCD 5.0% H 717} 54.69 mg 224 19.22
mgd] 3 AulEo] Fo]E 26.00%2] YA F4AEE
Pl TH(p<0.05). BCD 3.0% A 7F7-2] 524 100 g 3~
HE k2 vz 79} v et o 12.89 mge] Fol#l 17.44%
2] oA FasE HEFATHP<0.05). A2 FH2H)
E ghaFd dj 2ol vlsiA] BCD H7beEel 1.5%0] 422
FolALE fFoAQ oA vebyon 7 A7t

EAA Q] o 27 Al eHp<0.05). 541 100 g 2 Z& 2 H
2 gk = 7052 mg 8] & o) BCD 5.0% 7o
51.07 mg 224 19.45 mgo] FolF o o= 2758%9] &
= 7J_Lga et th(p<0.05). 8] 3 dl 279} v E o
BCD 1.5%, BCD 3.0%N A 2+7}+ 9.57%, 6.52%2] FAIA 2.
o8 g bl oh(p<0.05). ARA 100 g TH A
H 2 3tk o 29 82.70 mg ¥} H]Lﬁ}"ﬂ*"* o, BCD 3.0% <}
BCD 5.09% A7} ol A 22k 1270 mg % 15.23 mg 2ol 2
o] o] 3t 15.36% % 18.42% Yol A| = v}e}
Wk p<0.05). ¥ 100 g EA2HE e dFT 65.38
mgel ¥] 81 4] BCD H 7ol Zobd 5
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3l9d 12, £3] BCD 5.0% A 7F7-7) 53.46 mg o 24 ol 29}
Bl 2g o 11.92 mgo} Yelal 18.23%2] 7488 ey}
(p<0.05). EAe] Ul BCDE H7l- Fo93td 7helA F
2HE P4l Hodte v AR HMG-CoA re-
ductase activity(32)9] 4 28l 7 ZH 2 E9) F5E5 o
Asle] & B8 ~H o] = w3k (15,33)9) F71E Qs
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