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The Effects of Micro Crystalline Chitin and Palm Oil
on the Lipid Metabolism in the Rat

Lee, Jong-Mee - Lee, Ji-Yeon

Department of Foods & Nutrition, Ewha Womans University, Seoul, Korea

ABSTRACT

The effects of MCC and palm oil at different levels on lipid metabolism were assessed in
adolescent rat. Dietary fat levels were 20% and 40%(kcal/kcal) and MCC level were 0%, 2%,
and 4%(wt/wt). The experimental period took 8 weeks. During the experiment, weight gain
and food efficiency ratio were not affected by dietary factors. The weight of thymus however,
was lower in high fat groups than in middle fat groups. The contents of total lipid and total
cholesterol in plasma and HDL-cholesterol were significantly affected by dietary factors. The
concentrations of cholesterol in LDL and VLDL, and the triglyceride content of VLDL was
higher in high fat groups than in middle fat groups. Adding MCC lowered the LDL
triglyceride in the high fat groups. The analysis of plasma fatty acids generally reflected the
composition of the dietary palm oil. MCC had significant effects on total lipid and triglyceride
of feces, but not on total cholesterol. In conclusion, the level of MCC had little hypolipidemic
effects on lipid metabolism in rats fed a high fat dict. The middle fat group that contained 4%
MCC showed increased contents of fecal triglyceride than the others, indicating that MCC had
an effect on lipid absorption. Therefore, the other physiological functions of MCC need to be
tested for their useful applications. (Korean J Nutrition 30(7) : 789~796, 1997)

KEY WORD : MCC(Micro Crystalline Chitin).
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Table 1. Composition of experimental diets
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1. 4% FE A8 U A9

A% 67 F =9 Sparague-DawleyE 47 27 60
o1 (149+4.59) & AZoll wet duyoz 100l
6o Uro] AE A wel 852t AFLsteich. A
d T2 3 ol Uiro] cagedl M AMSElgon =

(per kg diet)

Dietary groups”

Ingredient OHP OMP 2HP IMP 4HP 4MP
Corn starchig) 584 706 584 706 584 706
Casein(g) 150 150 150 150 150 150
Palm oilig)” 216 94 216 94 216 94
Salt mixture(g)” 35 35 35 35 35 35
Vit mixture(g)” 10 10 10 10 10 10
Methionine(g) 3 3 3 3 3 3
Choline chloride(g) 2 2 2 2 2 2
MCClg) 0 20 20 40 40

1} OHP : none MCC+High palm oil 40%, OMP : none MCC+Middle palm oil 20%, 2HP : MCC 2% added+High palm
oil 40%, 2MP : MCC 2% added+Middle palm oil 20%, 4HP : MCC 4% added+High palm oil 40%, 4MP : MCC 4%

added+Middle palm oil 20%.

2) Fatty acid composition of palm 0il(%) ; C12 : 0 12,C14:01.3,C16:042.0,C18:00.1,C18 : 1(n-9) 38.4,C18 :

2(n-6) 16.9, C18 : 3(n-3) 0.1)*

3) Tkg of mineral mixture contained the following : CaHPO, 500g, NaCl 74.0g, K;C,HsO,H,O 220.0g, K.SO, 52.0g, MgO
24.0g, Mangnous carbonate 3.5g, Ferric citrate 6.0g, Zinc carbonate 1.6g, Cupric carbonate 0.3g, KIO;, 0.01g, Na,SeO

35H:0 0.01g, [Crk(SO.), 12H,0] 0.55g".

4) 1kg of vitamin mixture contained the following : Thiamin.HCI 600mg, Riboflavin 600mg, Pyridoxine.HC! 700mg, Ni-
cotinic acid 3g, D-Biotin 20mg, Cyanocobalamin Img, Vitamin A acetate 400,000 {U, Vitamin E acetate 5,000 IU, Vi-
tamin D 2.5mg, Vitamin K 5.0mg, Calcium pantothenate 1.6g, Folic acid 200mg*”.
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Table 2. Effect of MCC, Palm oil level on growth and organ weights of rats

Group Weight gain(g/day) Food efficiency ratio Liver(g) Thymus(g)
OMP "4.95+0.47N52 0.23+0.02™* 13.33+0.59 0.45+0.06™"
2MP 5.13+0.28 0.241+0.01 14.43+0.64 0.4340.06™
4MP 5.17+0.49 0.2540.02 12.96+0.99 0.4240.03*
OHP 4.7240.31 0.25+0.02 13.96+1.03 0.46+0.05"
2HP 4.834+0.59 0.27+£0.03 14.19+1.30 0.3610.04"
4HP 4.9240.21 0.25£0.01 12.97+0.71 0.314+0.03"

Significant factor” AB

1) Mean+S.E.

2) Not significant at a=0.05 by Duncan's multiple range test.

3) Values with different alphabet within the column were significantly different at «=0.05 by Duncan’s multiple range test.
4) Statistical significance of A and B factors was calculated by 2-way ANOVA
AB : There was interaction between fat and MCC at ¢=0.05.
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Table 3. Lipid contents of plasma

5= micelles Walgte2M hypocho-
lesterolemic activity® 8 8ttn g4 9l Mg
AR m o} By MCCE Ao Z¥ 28 Ed
o422 hypocholesterolemic effect® 1R Aoz 2
9ok #F93Q Aol glovt uA RS I 2
ZE| 2B 0] TANTERT £ AL o A4
Az ol F713o) ulet 4 Zy2e o] ZotEcn
& o3 AFAEY Bats dx)g Aee By
Table 49} Zo] x|ch) 22X 0] Avlo] of3lul &4 Zy
ZHE0] 7Hg #99 0HPZo] VLDLS A9 x|¢
W 2 dA] ZH2HE o] BT HDL Z¥2H)
9] ¢ 1Al MCC F-3712e] %] 744 o}
e T3 /949 2ol Byt s shod
vitamin E¥ LDL S3|28E$ 742472 HDL =2
H2EES S/ R S ob?, aehd, B g7
Ae 2A A4 d7HE MCCrE 932 HDL 24

Group Total lipid(mg/dl) Triglyceride(mg/dl) Total cholesterol(mg/dl)
OMP "237.82+30.39 85.59+ 9.32M%¥ 107.02+ 8.80™?
2MP 250.23+26.04™ 113.31+16.18 97.41+ 8.42°
4MP 193.71+£25.14° 77.79x 8.28 11098+ 5.85®
OHP 326.524+32.30° 113.89+18.21 128.56+16.03°
2HP 230.47 +34.42" 107.87+17.53 107.66+ 8.25"
4HP 273.67 +27.88° 89.78+10.34 103.44+ 7.34*
Significant factor® A AB
1) Mean+S.E.

2) Values with different alphabet within the column were significantly different at 0=0.05 by Duncan's multiple range test.

3) Not significant at =0.05 by Duncan's multiple range test.

4) Statistical significance of A and B factors was calculated by 2-way ANOVA

A : Fat effect was significant at 0=0.05.

AB : There was interaction between fat and MCC at 0=0.05.
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Table 4. Cholesterol contents of lipoprotein fractions
HDL-Cholesterol IDL-Cholesterol  VLDL-Cholesterol  LDL-Triglyceride ~ VLDL-Triglyceride

Group (mg/d| (mg/dl LDL (mg/dl VLDL (mg/dl LDL (mg/dl VLDL
serum) fraction) fraction) fraction) fraction)
OMP Y36.01+1.39"” 12.4542.33" 14.554+1.46" 9.194+1.98" 129.84+26.51°
2MP 34.2942.29" 17.26+4.79° 10.56+1.90° 8.44-+1.32° 137.124+ 7.94"
AMP 32.63+2.62 12.73+3.11° 15.06+1.68" 11.51+0.50" 131.05+24.30°
OHP 49.05+5.87° 26.19+6.59° 18.30+3.24" 21.92+3.62° 188.34+35.87%
2HP 31.6942.96" 22.07+3.06° 24.214+2.15° 12.30+2.19° 221.71+£31.16°
4HP 33.58+1.99" 23.29+6.39° 13.02+1.71° 2.82+2.06" 140.15+23.87*
Significant factor” B, AB A A, AB A, B, AB A
1) Mean=+S.E.

2) Values with different alphabet within the column were significantly different at a=0.05 by Duncan's multlple range test.
3) Statistical significance of A and B factors was calculated by 2-way ANOVA
A : Fat effect was significant at «=0.05.
B : MCC effect was significant at 0=0.05.
AB : There was interaction between fat and MCC at 0=0.05.

AHEY $52 aAAN F FHsHE ol MCC o] o] ofgh Qe ugkeh. waEbal, MCCl 23]
71 tha 7148 9¢lo] HDL Zd2HE9) A4 HDL# LDL, VLDLS SHAHE $3& od d#
Q13 Ao| ohdr} 22k HDL Zel2e|ge ke @ AFE 2ol €3kt LDL ZAA uhe] A S A
AEBA AT 2o AT BAS BAFY] R B F7 Ak MOC £F 133  AET MCCTF&
A7ure 2w MCC/F A AHA $3d 98 o 45 9FE wof 24 MCC FHA7Wre] T E
n)2)e Aoz Azkdch a2l Hamsten5E HDL  Eoll vlal iAoz 1 3] =t 53], 3T
7| 28 22 W (density) ol Wel HDL(density(d] o} Z-F MCC &7kl 27zl vl F4A gl

1.063~1.125¢gm/ml) ¢} HDLy(d 1.125~1.21gm/mD) Aol MCCel 77k nA8e] A5 thaol hypolipi-
2 Usn A"dA Aua dade] B8 A& HDL  demic effect® Hol Aew T—*—%E} il Aol
2h1 S9d®, ek HDL 228 Fs An F7A4E VLDLY $4ANEEe 2] o

A MOCe) §8) 0 52S wea & gly) WEe] ol o} FFE wol ATl ZFA|Hh 1601 =9keh 17
3 A7) o "esian Azted) LDLT VLDLY U, Ao]o A7k MCCE VLDLE S48 7l L h=r
ZalH &8 MOCH 9@ 3ol Ae) fm Ao A 2 9FE /AN 2P Ao Bl

Table 5. Fatty acid composition of serum lipid{pg/mi serum)

Group OMP 2MP 4MP OHP 2HP 4HP
12:0 - - - - - 6.00
14:0 3.75 4.50 14.00 0.75 8.25 12.25
16:0 93504011  103.50-1.02 199.50%+1.57 130.75+1.15  160.00+1.57 169.75-+1.85™
18:0 38.50+0.59 47.25+0.31 95.75+1.35 68.50+0.66 60.75+0.44  64.50+0.49"
1(n-9) 214.75+0.59  282.00+3.66 376254649  291.25+3.69  423.50+3.99 407.00+5.49™*
2{n-6) 75.0040.26 9450+0.67 11275+1.42 169.75+£099 144004169 154.75£1.97"°
3(n-3) 73.50+0.98" 38.25+0.60° 13150+£1.49°  43.75+0.61% 17.5040.47°  97.25+£1.91"
20:0 1.00 15.25 2.50 2.50 0.75 1.00
3(n-6) 53.75+0.64 34004079  122.25+1.56 70.25+1.26 85.00+0.85  87.25+0.71"
4(n-6) - 14.00 2.00 20.00 - 25.00
5(n-3) 4.00+0.09° 2.25+0.09°  19.00+0.24" 4.75+0.14" 2.2540.09"  6.50+0.13"
= SFA 136.50+-0.76  170.254+1.56 311.50--2.96  240.00£1.17  229.50+2.18 253.254+2.41M%
I PUFA 423.754+0.86" 481.50+321° 762.00+3.66° 599.75+2.16™ 672.25+4.82" 754.754+3.52°
£ P/ S 3.10+£0.63 2.83+0.63 2.4541.02 2.49+0.68 2.93+0.41 2.98+1.50™
T n-3 77504107 4025+0.67° 150.75+160°  48.50£0.65"  19.75+0.55" 103.75+2.03"
£ n6 128.7540.79 142504141  237.0042.98 26000224  229.00+£254 244254254
£ n-3/Z n6 0.60£0.30 0.28+0.36 0.641+0.37 0.19+0.13 0.09+0.09 0.424+0.20™
1) Mean£S.E.

2) Values with different alphabet within the row were significantly different at a=0.05 by Duncan's multiple range test.
3) Not significant at a=0.05 by Duncan's multiple range test.
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AEME Table 59 2o] 4  MCC/F @02 A8 n)x7] £3t e

of Ajukeiel %%(‘ﬂ 22 palmitic acid(C16: 0)9} ARl A 2ejAto) ro g Fuo] 2 7 ‘)f°ﬂ’ﬁ o]
oleic acid(C18 : )7} FAllA 714 Bol L= SHF wjds e F 7271 Mot Table 73 o] &
3, linoleic acid(C18 : 2) HA] FAAM w@o] s AW Ze MCO % 221 A3 MCC %
ek, e, o] A= 0.1%?& &g 429 ste- 9 AT Gl 8 MCC 4% A7t 2229 wjd &

aric acid(C18: 0)7F EZhjellAe @ol 2A=ENm, ZUh7 Ao’ Bt} FAA e WM gre MCC A
AA| HojA ol = A9 ehFHo] A B eicosatri-  7REE] 2lF Pk whol A MCC 4% H7hol
enoic acid(20 : 3)7} ol LAHA Bz} Akt 2 FANTES 1AW MCC F27kd B8 £

o F%e FAW, AT RN MCC Aol Aoz ¥tk mel, FAEdAE MCC 4% F7h
FolAl, MOC S0 @Al B3a} Awate) 2akd] 7] A0 Wl e 2707 Aoa ue) Z44 43
e vl Aoz g, Al F1Re Wege] SR MAS ST A

e viA o 2 R FAE ol A Aele] o] Avlo} micellar lipidet AEE 7| EANS SAX| b
of g AN AHE A ehdlo) 98] hepatic veing B8l F4E Perin 3 Nauss529 Ruek dx)slgich
Hgghel BulA| "ol Table 604 HolFRo] 7h)

Zz]) A srake 2 OOF O HE
o] FAAZTFEE MCCe 5l 93l 92 zlo] 7}t vt HA
ettt &, MCC 4% A3 o] S A ¥
HTolA] olr] 7] EAR T A SRS WEua g TR EH ARAEAdAM F£3 wAZFsH

Sugano$™9] Hmsl dAEA| goitt 93ld MCC  (MCO)Y $%2 28-S o AW 2| A gl 1jx)=
A7tz 0 AR go] wolxlon, olEjgt 7l of  FE dopRs|Sisle] AF 149.9+4 590 Sprague-
A w3l vt glolA ofoll tigt Arl ol Wast Dawley & 47 838 670 U] Be532 @

Table 6. Lipid contents of liver

Group Total lipid(mg/g) Triglyceride(mg/g) Total cholesterol(mg/g)
OMP "43.2143.00" 9.66+1.79 2.57+£0.28
2MP 42.53+3.52° 9.22+1.97 2.58+0.19
4MP 55.3445.78" 6.98+1.32 2.69+0.23
OHP 51.55+5.95 12.89+2.19 3.0940.28
2HP 50.26+3.48" 9.47+2.14 2.84+0.15
4HP 59.06+4.74" 10.33£1.68 2.49+0.13
Significant factror® B

1) Mean+S.E.
2) Values with different alphabet within the column were significantly different at =0.05 by Duncan's multiple range test.
3) Not significant at 0=0.05 by Duncan's multiple range test.
4) Statistical significance of A and B factors was calculated by 2-way ANOVA
B : MCC effect was significant at 0:=0.05.

Table 7. Lipid contents of feces

Group Total lipid(mg/day) Triglyceride(mg/day) Total cholesterol(mg/day)
OMP %65.32+ 7.30*? 14.89+ 5.35° 10.0041.59™
2MP 50.38+ 4.23% 2042+ 4.68° 5.01+0.47

4MP 76.82+11.32° 62.99424.34° 7.64+1.99

OHP 4297+ 531° 1057+ 3.73" 7.24+1.68

2HP 76.29+10.13° 35,77+ 2.84* 6.82+0.72

4HP 77.35+11.23° 38.33410.94* 8.83+1.41

Significant factor B, ABY B
1) Mean+S.E.

2) Values with different alphabet within the column were significantly different at 0=0.05 by Duncan's multiple range test.
3) Not significant at 0:=0.05 by Duncan's multiple range test.
4) Statistical significance of A and B factors was calculated by 2-way ANOVA

B : MCC effect was significant at a:=0.05.

AB : There was interaction between fat and MCC at o=0.05.
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