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Components and A/G Ratio in Rats
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Abstract

The aim of the study were to investigate the influences of krill (Euphausia superba) meal on the body weight, lipid metabolism
functional improvement, blood glucose level, protein component in the sera of rats which fed experimental diets for 5 weeks. Serum
concentrations of total cholesterol, Low-Density Lipoprotein (LDL)-cholesterol, free cholesterol, triglyceride (TG), phospholipid
(PL) and blood glucose were higher in the control diet group (G1 group) than the control diet plus 10% krill meal group (G2 group),
the control diet plus 20% krill meal group (G3 group), the control diet plus 30% krill meal group (G4 group), and a general dose and
time independent one-way analysis of variance was performed to assess efficacy. Conversely depending on the content of krill meal
for the High-Density Lipoprotein (HDL)-cholesterol level, it showed higher results. The concentrations of total protein, albumin and
globulin in sera, there were not significant difference among the groups (p<0.05). The results indicate that a krill meal diet effectively
inhibited increases in lipid elevation, blood glucose level in the sera of rats.
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Table 1. Compositions of experimental diet and experimental groups (%)
Control Krill meal
Ingredient G1Y G2 G3 G4
10% 20% 30%
Casein 22.00 14.10 6.20 1.50
Corn starch 50.95 48.85 46.75 41.45
Sucrose 10.00 10.00 10.00 10.00
Cellulose 5.00 5.00 5.00 5.00
Mineral Mix” 3.50 3.50 3.50 3.50
Vitamin Mix” 1.00 1.00 1.00 1.00
Soybean oil 7.00 7.00 7.00 7.00
L-systine 0.30 0.30 0.30 0.30
Choline bitartrate 0.25 0.25 0.25 0.25
Krill meal - 10.00 20.00 30.00
Total 100.0 100.0 100.0 100.0

YG1 : control diet, G2 : control diet+10.0% krill meal, G3 : control diet+20.0% krill meal,
G4 : control diet+30.0% krill meal. ?According to AIN-93G diet composition.
HAIN-93G-VX vitamin mixture (MP Biomedicals, LLC, Illkirch, France).

HA7|(Hitachi 7150, Tokyo, Japan)Z =45}%ich
(Kim, 2006).

ARERE A9 AlF ST E Alo] A3, Alo] &2
Table 29} 2t} H|% 2712k G170] 150.83+18.82 ¢

27 & cht oimnl g S seol K o 7l ) UERLOn, G237(135.83423.75 g), G3
S o ) ool 6 5 gy E(125832245 9 G12250:24.85 o o
of oJ3]] ZA|E Al°HEiken, Tokyo, Japan)2 AR835}0] ‘},EEUJ_] &'01011 frill meal H]%O} oL v st
AIslskELA 7| (Hitachi, 7150, Tokyo, Japan)® =75} T o] W, o] HFE Glaol] (844.66
gk 2807 o te #Eol vialel UL G2
AT (809.52+58.40 g), G4(800.09:50.15 g), G34764.80
2.8. 57| 2| £64.01 g) =0 Ao|aEo] AWE HS o] Gl
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Table 2. Body weight gain, food intake and FER of the rats fed experimental diet for 5 weeks

Group Body weight gain (g) Food intake (g) FERY

Gl 150.83 4 18.82*? 844.66+ 28.07" 17.90+2.51*
G2 135.83 +23.75° 809.52 4+ 58.40° 16.79+2.67"
G3 125.83 +22.45° 764.80+ 64.01° 16.67+4.14*
G4 122.50 + 24.85° 800.09 + 50.15° 15.38+3.29"

YFood efficiency ratio. ?The values are means+SD (n=6). Values with the different letters in the

different (p<0.05) by Duncan's multiple range tests.

Table 3. Weight of liver, heart, lung, brain, kidney, spleen and testes in the experimental rats

same column are significantly

(2/100g BW")

Group Liver Heart Lung Brain Kidney Spleen Testes
Gl 3384020%  0.3540.02°  0.5340.10° 04140.04"  0.6540.03" 0.2140.03"  0.9940.06"
G2 3.28+0.23"  03340.03* 0.4640.05" 04640.03* 0.6240.03* 0.1940.02° 1.0140.05"
G3 3204024 03440.02°  0.4940.06° 04540.03" 0.6240.04*  0.1940.02" 1.0440.11"
G4 33840.18  03540.03"  0.4940.03" 04540.03" 0.6840.05* 02040.02" 1.1240.07°

YBody weight. ?The values are means+SD (n=6). Values with the different letters in the same column are significantly different

(p<0.05) by Duncan's multiple range tests.

Atk Heol ek AelRt A7 SollA G2+, G372
AT krill meal & 71544 gk Aol ol G122 %
spart ve glog gRiselon], Gamel A9 7H,
AL A7) Fepo] Glizak wizeh AL e Ao U
ehget. Mo} mEoAe] g el Gleld B
o} S ko, argke] FgollA] krill meal 7k
of| whe} 3} FeFol F7Fstod 30% krill meal2- 34713t
2105 HofRt GatollA] 121421 21e](p<0.05)& H3
A9k, 0] 789 G2toll A 7 ot 721214l Ate]
= e 2= HERTH(p<0.05). DFoA 71EAt
e 2l 719 RSk AlolE wofsh 1M, A,
A, B 5 ole] A7) S AU WO S S
Aol TE Al 571 5 of= 54 aglo]
ARS Frh= Zo® dHA ti(Lee et al., 2000;
Kim and Yoon, 2008; Kim et al., 2009).
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(84.5+2.8 mg/dL)o] krill mealS 713t A0S Folgt
= ol vl FoHeR(p<0.05) £k, krill

meal| o] Z71ate] ufe} i Aol Tk

0

9t} HDL-CHO®| = G13422.8+1.3 mg/dL)Z}t
G43425.5+1.3 mg/dL)o] G-2]7 2}0](p<0.05)Z Kol
™ krill meal 4Jo| FodtolA] HDL-CHO %7} =&
Ao & Yehgth LDL-CHO} free-CHO, TG & PL]
= T-CHOOMS} mRIR2 dize] Glak)
krill meal 4]o] FoftollA] 21231 2}0)(p<0.05)E
Kol 7hslg] om, kiillo] ZFAHE o] 2159
ol w|xj= Z¥(Shon et al., 1994)2} &2 A9 e] 4
7} AR A0 ® Vel E 5= B Gl
C} krill meal 4]o] FoftollA] F-2]4 0 2(p<0.05) 7t
23159, krill meal®)] kol T 7iAl ]|
Ik A EFE A2 glucose”t FrA == Zhe <
At dde] e FAIE Haliete] P -Frel
= A #Ro) 9= A o0& dEA §lom(Frost et al.,
2001), sHEsE AN} 22 AlEEA] F3gte] 9]
e =71 Al 4= okar B arg]o] ¢t Leebmann et
al., 2013). wepA] 1 AF A7} krill meal Fol= 1A E
T 2 G 7s9 o 9 i a9l A o2 yEt
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Table 4. Effects of krill (Euphausia superba) meal on concentrations of total cholesterol, HDL-cholesterol, LDL-cholesterol,
free-cholesterol, triglycerid, phospholipid and blood glucose in serum of rats fed the experimental diet for 5 weeks

(mg/dL)

Group Gl G2 G3 G4

T-CHOV 84.5+2.8" 71.8+2.3° 71.3+2.2° 68.0+2.4°
HDL-CHO 22.8+1.3° 23.9+0.9® 23.7+1.1% 25.5+1.3°
LDL-CHO 41.42.3° 37.5+2.5% 35.042.2% 32.542.4°
Free-CHO 22.5£1.1° 20.6£0.7" 18.8+1.3 18.7£1.1°

TG 67.2+1.8° 58.3+2.0° 56.3+1.7° 50.8+2.1°

PL 123.0£1.7° 119.6+1.3° 117.0£1.5® 116.2£1.6*
Blood glucose 124.1£2.7° 118.7+2.5° 116.5+2.6 117.6£2.7°

UT-CHO : total cholesterol, HDL-CHO : high-density lipoprotein cholesterol, LDL-CHO : low-density lipoprotein cholesterol,

Free-CHO : free cholesterol, TG : triglyceride, PL : phospholipid.

IThe values are means+SD (n=6). Values with the different letters in the same row are significantly different (p<0.05) by Duncan's

multiple range tests.

Table 5. Total protein, albumin, globulin concentrations and A/G ratio in serum of experimental rats

Group Total protein (g/dL) Albumin (g/dL) Globulin (g/dL) A/GY

Gl 6.80£0.06"” 3.2640.02" 3.54+0.08° 0.92+0.03"
G2 6.82+0.19° 3.25£0.07° 3.57£0.15° 0.9140.03"
G3 6.83+0.25" 3.26+0.12° 3.57+£0.13% 0.91+0.01°
G4 7.00+0.18° 3.3740.10° 3.63+£0.08" 0.93+0.01°

Y Albumin/globulin ratio. ?The values are means+SD (n=6). Values with the different letters in the same column are significantly

different (p<0.05) by Duncan's multiple range tests.

& (Albumin/Globulin ratio, A/G) H]:=Table 5°f L+
ERASIEE tieatel G1t9] & Tl 6.80+0.06 g/dL
T 7P S gho s vElston, G2+, G33, Ga+loll
A krill meal ol whet 3} S716k= A3 Halo
U oA Q1 210](p<0.05)= W= A] QRoket. el
ZeEdT uEIAE GI3.26£0.02, 3.54+0.08
g/dL), G233.25£0.07, 3.570.15 g/dL), G34(3.26=
0.12, 3.570.13 g/dL), G4<A3.370.10, 3.630.08
g/dL)ollA] krill meal gl T2 7S HA oL &
O 2}o)(p<0.05)= = A= LETE A/Ge] 2
o gk thel Gl ok i 240 ol ol
S 208 EQIeh GRS JollA E= 4

|4 Thid = J_’LX‘“E AL A8A W Sk et -
SEdouy euHlE 2Rk e 75 sho] wh 7hd
F AR A= fagk Zow dHA JIHKim,
2008). E3t SRETS 7o) &4 wet S7ish

Aglo] ke A9 1F &4 N HE AREEHTRL BarEo]

ACH(Kim, 2009). = AgolM 7|24 olE Hofgt Gl
3} krill meal ZFojFtollA] & vhif okHu] ZaXeo]
AE B2 ), krill meal o] Zrlstol® 7t 7%
&gl FA| ofsiA| Y= A o= FeEr):

4 22

Krill (Euphausia superba) meal©] Sprague Dawley
A5 2] A DA 59 WY AR R0
w2 3520 oAl ke 21 $lstel 71i4jo)2
o3t gzl Gl-;L— H]|E3}o] 712 A 0]0] 10%(G2
), 20%(G32), 30%(G4) 9] krill mealS 7}k 4]
Ol -0 470) FHOIF0R Lro] S Aol
B A1S-S Y519k 3lF o] =& Alo]Q] krill meal 3+
o] Z71alo] ufe} 7taslT, 7k 7] FAe] wsk
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krill meal g=fol| wha}, 113 HA7L F71ok= 2 A<
Slal= o)A 21o)(p<0.05)7F iSich BH Fol & =
2B E(T-CHO), LDL-Z&| 2 HlE, 2] S 2H1E,
TG 4 PL %% E3} krill meal o] 273} what
4319031, HDL-CHO siei= 371k Aos w3
Qlck E3F g e )20l Gl o) krill meal
7oA o W2 A 02 SISt B 5 F T,
oppml ZREY oHu)ZEEd(albumin/globulin
ratio) H|i= Z} ol|A] f-2l4 2}o|(p<0.05)7} gz Ao
2 Uepr] o) B2 Ak ujfo] BokS u, krill
meal-2 7k 7]-5-0]) o krill meal Fegol] w2 F3F
o] §i= A o= AlREY, 31Fe] AlF 9 AR A
of| J7} glof vt} EF AR 2o =S &
TS Ao AlEEE
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