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8 oF : B AFE Ao FF HAXSE krill (Euphausia superba) mealZ H7F stES
Sprague DawleyAdl 71 @39 G2 A" A Hnon-esterified fatty acid, NEFA), blood urea nitrogen
(BUN), creatinine, uric acid % Asfjdof mx]= JFoll thste] ZARE SHAATE Alo|24d2 7|E&40l&
oIt HxEA GC(krill meal T|gH-H)& H|&ESt] 7[EAolo 10.0%, 20.0%, 30.0%°] krill meal
wove 44 Gl0w, G204, G30we® F2ok3irh. 553t A9 ARt 2, 25 ] NEFA¢H BUN
L krill meal F97(G10%, G204, G304 HERH(GC HET FYHo= HAH AnE B
A1, creatinine®} uric acid FEv Gl0ZoA= GCHEI |94 zlol7t gldloy, G20+ G309l
A fodog ZASHATHp0.05). Ml FZoflA total calcium (T-Ca)2 G203 G307-ollA 2
Aoz Frkstglon, AP) T Zt 2ol F9% 2ozt gle Aog WEEATHp0.05).

FAo] » ZE, FE AP 2 oE Y, FY 24 =z, HPE

Abstract : The purpose of this study was to investigate the change of hematology and serum
chemistry values on Sprague-Dawley rats, while used krill (Euphausia superba) meal diet for 5
weeks. Seven—week—old male rats were divided into four groups (n=6) and fed experimental diets
containing three different krill meal contents and control group; 10.0% krill meal (G10), 20.0%
krill meal (G20), 30.0% krill meal (G30), and control group (GC). Concentrations of non—esterified
fatty acid (NEFA), blood urea nitrogen (BUN) in serum were significantly lower in the G10, G20,
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G30 than GC group (p<0.05). Statistically significant differences, at the confidence level of 95%,
for the creatinine, uric acid, electrolyte (T—Ca) parameters in the sera were observed in G20 group,
G30 group. The concentration of electrolyte (Pi) in serum was no significant difference among the
groups (p<0.05). The results indicate that a krill meal diet was effectively reduce the NEFA.
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E’r[l 2]. | A "4 non—esterified
fatty acid, NEFA)9] F7}= &9 ﬂﬂ"‘ql} Sy
Aol vt BaEo] glo], AU Sl&d 750l
A4Y 79 NEFAS] sk xHo] Ol—rOVV]‘?l'
Aed /o] Hefbd NEFAE WEoHA &
o] MZe] 4ot AEHAE FE= FoZ I
2 QT3] Astd AEHAR ¢l SE2E o]Af
ojvf A 715 Ast wfEel dajEe] ExFol
Aol [4], blood urea nitrogen (BUN) o
creatinine BE= A% 7|59 A ER o]g{E:=
o|[5] A% 7159 Aof7b AT 79 BUN ¢
creatinine®] FE7F Frlote] 24 HEF[6], &
T4 HAAT], heusdEet 2 138948 A
o] WA JHsdo] =rin BuE HE ot
[8]. T3 94F2 DNA FAY thrpitzEolw,
Aol A B E]7] wEo Aol ozt WAYst
Av FAA iAol doll I kTt Adsotd
1 94+ Z(hyperuricemia)©] WAYSIEE T EL,
ol dANAL S, Fh, HIW T FFFS FHISHA
5|34 AAESo|Y HEgoe] YYES
ol AR duA UtH9l FrigellA

= A (Euphausia superba)2 FHe] Tz
BRI Ed FHE QIx]Eo] thEF o
Qo] vl A Aoz g2 {AS wrot gitt
[10,11]. ZE9] B4R A I 2]of
of Aol A HA polysaccharideE
raotar qlol FFY w9 SX, nAE Y
A 7150l Y= ALR HiEol QIt[12-14].
J2u 7HEA ], A 2 829 iR, 737t
of YEH =2 EAMF 59 24 wiwel AE

Krill (Euphausia superba), Non-esterified fatty acid (NEFA), Creatinine, Blood urea

e oy AAo|tH{15,16]. B ATE k

mealZ 715 Ao] Foi7t 3F9l &4 NE FA
BUN, creatinine, @A =T 2 H3Jdof w|z|&=
FEFE metoto], 75 AXERA EE wekE

AEsh] Slal AAlstant.

21, 3 M=

2 Ag AHE4 krill meal2 FH5AaEH
SrRY FEAAXA & AHH AS Aot
AR-g-sH T

2.2. AlS =2

Bt AF 200210 gQl 7F"HE  Sprague
Dawley#l 47 $15(DAEHAN BIOLINK Co.,
LTD, Chungcheongbukdo, Korea)& 7% 3715
(Ottogi, soybean oil, Gyonggido, Korea)= &5
st ZlzAolz 1397 v AFgste] H8A)
71 %, ¥ (randomized complete block
design)ofl oJ5l] 6ute]¥ 4w S =2 metabolic cage
(JD-C-71, Jeongdo, Korea)oll Wxo] 557+ A
g AgSkinh AE ARAY 2 20£1T ¥
FE 50+10%+= LA FAARAL, FES
12A171(7:00~19:00) 712 Z=GstAeH17]. o
HARS 9 AdARS 5 SEAES FAtdiste
s=EHAREERe] FA(PNU-2012-0004)3}
el A= ool AAE I

2.3, Mo|z=y U MEHZ

AojzA @ AYFL Table 13 Pt} 7]E
Aol& HFAZ dZF(contro))?l GCH, 7]E
Aol 10%(G108), 20%(G20+), 30%(G30%)
krill meal& H7}sto] AF A7
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Table 1. Compositions

A (Euphausia superba)o] 879 84

AR o Al ol vAe 9%

of experimental diet and experimental groups

Control Krill meal

Ingredient GCV G10 G20 G30

10% 20% 30%
Casein 22.0 14.1 6.2 1.5
Corn starch 50.95 48.85 46.75 41.45
Sucrose 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0
Mineral Mix? 3.5 3.5 3.5 3.5
Vitamin Mix” 1.0 1.0 1.0 1.0
Soybean oil 7.0 7.0 7.0 7.0
L-systine 0.3 0.3 0.3 0.3
Choline bitartrate 0.25 0.25 0.25 0.25
Krill meal - 10.0 20.0 30.0
Total 100.0 100.0 100.0 100.0

YGC : control group, G10 :

10.0% krill meal group, G20 :

20.0% krill meal group,

G30 : 30.0% krill meal group. ?According to AIN-93G diet composition.

JAIN-93G-VX vitamin mixture (MP Biomedical

2.4, € S22 M|

A% A% HEQe] T4 5 AR o]
gz nistel ddAddes dohg sl

4CoAA 1A A &
2027 fAdEdsto 4
HCH17].

, 2% 3,000 cycle®
42 glo] AR A8

2.5. R0 MEIEIN 2A

4 39 AT A on-esterified  fatty
acid, NEFA) 5= a4 osf zAd 574
& AJ9FSICDIA NEFAZYME, Eiken, Tokyo,
Japan), BUN (blood urea nitrogen)= &A%
osf]  ZFA"  A9K(Eiken, Tokyo, Japan),
creatinine2 Jaffe reaction®He] oJste] ZA|E A]
¢F(Eiken, Tokyo, Japan) ¥ 84t sk o] A2
aado] o 747 xAE AleK(Eiken, Tokyo,
Japan)& o]&sto], @A APe}FehEA 7| (Hitachi
7150, Tokyo, Japan)& Ah&ste] A8ttt

gt §

2.6, MsHH sEo| HET

AgAEH oz QAL FHolA FHL 2
St & % Zr5(T-Ca), phosphorus (Pi)2] Aaj|&
selective electrode methodol] <]t
electrolyte analyzer (Easylyte—Plus, USA)E A}

2 ion

s, LLC, Ilkirch, France).

gstol ZHskelr

2.7. A A&l

=4 A FAAYE: AT F B
BEHAAE AASHAT, #7149 §o430 2o
one-way ANOVAZ 24 g F p<0.05 F=Ff
A Duncan's multiple range testo]] &J3tod z A
A 7He o8& ASshath EAAY 2
o IBM SPSS statistic ver. 225 A&},

T X

Wi

3. gt A nF

3.1. Non-esterified fatty acid (NEFA) ST
712 Aolg Fofgt ERFQ GCH krill
meal H7ISE Aol Fog Gl0#, G20+,
G30wtel QoA 5FF ASE EF9
non-—esterified fatty acid (NEFA)9] sX+ Fig.
13 &t GCollAl NEFAS] 5k 312.5+£5.6
©Eq/L  (micro—equivalents per liter)2 krill
meal AFEA GlO (301.7+4.8 pEq/L),
G20+t (295.8+5.1 uEq/L), G30+ (296.5+5.3
#Eq/L)e] NEFA s:eb ol5el 2}o](p<0.05)
7F JdRoem krill meal AFoNA tiRLLECH
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NEFA =7 A4
NEFA Fki <&l =
FxrAolM FEE] AL dehs
AlRhs Zefste] BlRbt Glo] wEE Hpole
ot & oshubE ARgEI QIeH18,19]. ol &
Aol NEFA s krill meal 4F3(GI0,
G20, G30)elAl 712 Aol F(GOHT W2
HE FEEe] led 7l A 5t e
o2 At

sal i,

360

320 T 2 a
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Fig. 1. Effects of krill (Fuphausia superba) meal

on concentration of non-esterified fatty
acid (NEFA) in serum of rats fed the
experimental diets for 5 weeks.
UThe values are means+standard
deviation (#=6). Bars with the different
letters are significantly different (p<0.05)
by Duncan's multiple range tests.

3.2. Blood urea nitrogen (BUN) ST

5572 Agol AMgE 2F9] @3 blood urea
nitrogen (BUN)®| -sZ+= Fig. 2°] YeRHSATE
RE F9 ¥3 BUN %k HAd9
(11.6~20.2 mg/dL)2 YebEom[20], diRw<l
GCZoA BUN k& 14.6+0.8 mg/dLZ 7}
F =31, GO 124+1.1 mg/dl, G20+
11.7£0.9 mg/dL, G30& 11.5£1.2 mg/dL &<
2 krill meal HF 7HO] #9014 Zol= gl3le
U, dEZue geldos gad Ane nan
(p<0.05). A 7159 AEZ olgEHE BUNS
A7 7150 Felrk BayshE Fokeickn deld

U211,
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2. Effects of krill (Fuphausia superba) meal

on concentration of blood urea nitrogen
(BUN) serum of rats fed the
experimental diets for 5 weeks.
UThe values are means+standard
deviation (#=6). Bars with the different
letters are significantly different (p<0.05)
by Duncan's multiple range tests.

Fig.

in

3.3. Creatinine Skt

g3 59 creatinine®] FE+= Fig. 33 ZAth
BE 9 A creatinine sEE AFA HY
0.2~0.9 mg/dL)E Ueptom[22], 7|2 Aol&
AFHF GCHAA 0.65£0.01 mg/dL, 10% krill
meal 4% <0 G10#©] 0.65+0.02 mg/dLZ
92 Aol ey, G20+(0.62+0.01
mg/dL)T G302(0.6240.01 mg/dL)TH= G017
z}o]E& Ho|W creatinine® X7} TAH AS
TS = JATHp0.05). CreatinineS 5
o] EAst= creatineo A 7= =4d&E BUNZ
A A 715 ARZ o]§EH AT]EHEZ|
Al creatinine®] Fr= Attt dEA ok
[23]. olo] B A¥ofA] krill meal FeFof uwrzt
BUN 2 creatinine H=7} A 7oz Hop
krill meal 7} 2lol= 31F9] A% 715744
BIPL Q= Aoz moE
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Fig. 3. Effects of krill (Fuphausia superba) meal
on concentration of creatinine in serum
of rats fed the experimental diets for 5
weeks.
DThe  values are  means+standard
deviation (#=6). Bars with the different
letters are significantly different (p<0.05)
by Duncan's multiple range tests.

3.4, 24 B
35 A 9 a4t sk Fig. 4 YE
yolom izl GCel 0.93+0.01 mg/dL2

7V &AL, krill meal o] AF FollA G100
0.92+0.02 mg/dL, G207 0.9+0.01 mg/dL,
G307 0.9+0.01 mg/dLZ G203 G307 A
FolHog FastArh(p<0.05). 18AEZT2 &
F f4te] 7R Qe WAsHH, 71 a]lele
olg] clo] YAt A7l sHHe= Qs 24kt
A E2] glob WSk Zlog A glow
5 84t 52 13, AT 2 AR
T2 ATAES W Adeol= wiEe] Sl
Ao Humo] Qri24]. wehs 2 Ag Axf

NFE 2 (Buphausia superba)©] B9 B4 FATAE 9 AolE sl viAE 4F 5

kiill meal® H7F5H Aol 917e] BH @4t %
T8 Fansle Ao Ve,

3
£
=
-
5
G20 G30
Group
Fig. 4. Effects of krill (Euphausia superba) meal

on concentration of uric acid in serum
of rats fed the experimental diets for 5
weeks.

UThe values are means+standard
deviation (#=6). Bars with the different
letters are significantly different (p<0.05)
by Duncan's multiple range tests.

3.5, "MaiE sk

4 F9 Holld sZ= Table 29 Z}h of
Z9l GC#9 total calcium (T-Ca) HE=
13.37 £ 091 mEq/LZ 10% krill meal& &
Azl G109-(14.27 + 0.59 mEq/L)¥E= /294
zpol7t glolont, G20+(15.45+0.35 mEq/L)=}

G307(15.90+0.28 mEq/L)IAE  fojdo=
Z7FFAEH(p<0.05). EH AP GCollA
11.13£0.96 mEq/L, G104 12.10+0.85

mEq/L, G20wtellA 11.204+0.85 mEq/L, G30*

Table 2. Effects of krill (Euphausia superba) meal on electrolyte in serum of rats fed the

experimental diets for 5 weeks

Group T-Ca ( Pi
mEq/L)

GC 13.37+0.912V 11.13£0.96*

G10 14.27+0.59* 12.10+0.85%

G20 15.45+0.35° 11.20%+0.85%

G30 15.90+0.28° 11.30+£0.85°

UThe values are means+SD (7=6). Values with the different letters in the same column are
significantly different (p<0.05) by Duncan's multiple range tests.
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TAdA71s FAE
(hyperparathyroidism),  H[Et¥l D  Z¥
phosphaturic hormone®l FGF 239] #}]3} 2
Aoz Qs itebds thab ezt EAgst
Ao s PEntal HAwa 9lom[25],
T dw % Je FEA 2EEPTH)H
7 A% 715 Astell oJgt ZEE iAol 2t
o] Hlo]Q mWAR ARRHTIY FH26]. old] 2
AdolA A9 Asjd =& A At
krill meal @Fol ME Pi FEo {242l H3t
= sk Zotglod, T-Cadl ke EoA

[e) 2~
Ae & 4 A

rEl

i m\l

O
oot gk @ rlo

4. 2 B

Krill (Fuphausia superba) meal®] Sprague
DawleyAdl 471 31F 240129 non-—esterified
fatty acid (NEFA), blood urea nitrogen (BUN),
creatinine, uric acid ¥ A def mx]E FFS
ZARSl7] flste] Z]EA0lE Fog xR}l
GC= ¥Ixsto] 7240l 10%, 20%, 30%
o] krill meal FOIEGIOE, G20, G307 5
o] Aojgoz vro] 537 AY AMSRF Ad
3172 NEFA¢t BUN ‘s krill meal Holdt
(G10+, G20+, G30wolA HETH(GC ) ETE
folHor zZAm AWE HJT, creatinined}t
a4t ske Glowellde GGt o Aol
7b @llout, G0w G30wolA feHos 7t
25k eH(p0.05).  Ashd  FEollA F AHE
(T-Ca) G203} G30ZoAd RoHoz F7t
908, QAP FEE 27l FoI8 o}
R AR IAEAH(p0.05). o] Ads
) 2o] & off krill meal2 7154 224 &8
7H27F Q& Aew AlmETh
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