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Using selenium-enriched rice bran to replace organic selenium and its
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[ Abstract]  Objective To investigate the effects of selenium-enriched rice bran on the growth performance and
antioxidant function in weaned rabbits. Methods Sixty 35-day-old weaned rabbits were randomly divided into three groups
(n=20, 1:1 male :female) and were fed with feed added ordinary rice bran, ordinary rice bran plus selenium-enriched
yeast or selenium-enriched rice bran for 30 days. Feed consumption was recorded daily and the rabbits were weighed at 0 d,
5d, 10d, 15d, 20d, 25 d and 30 d, respectively. After 30 days, serum was collected and the content of blood glucose,
uric acid, total protein, albumin, globulin, and albumin/globulin ratio were measured by the IDEXX Catalyst Dx Analyzer.
The activity of glutathione peroxidase ( GSH-Px), superoxide dismutase (SOD), catalase ( CAT) and the content of
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malondialdehyde (MDA ) were detected by assay kits. The liver, spleen and kidney were weighed, organ index was
calculated, and the selenium content in the kidney was determined. Results There were no significant differences in daily
weight gain, feed conversion ratio, organ index, kidney selenium content and the blood biochemical indexes among the
three groups (P>0.05). However, the activity of GSH-Px and SOD in the selenium-enriched rice bran group and the
activity of GSH-Px and CAT in the organic selenium group were significantly higher than that in the ordinary rice bran group
(P<0.05). The MDA content in these two groups was significantly lower than that of the ordinary rice bran group (P<
0.05). In addition, the antioxidant capacity was comparable between the selenium-enriched rice bran group and organic
selenium group. Conclusions  Selenium in selenium-enriched rice bran plays a positive role in promoting growth and
resisting oxidation in weaned rabbits, which is similar to the selenium in yeast. These findings indicate selenium-enriched
rice bran can be used as a selenium source of feed for weaned rabbits.

selenium; selenium-enriched rice bran; weaned rabbit; growth performance; antioxidation
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2017-0023] .
1.1.2 SEEGHR

AR (B 1. 00 me/kg) FIE KB (il
it 0. 606 mg/kg) HTLHX AR ZE 3L, BERRAMG (7%
FEUR AR Tl 2 /) i DU A8 B 2R B sh i i 4
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Table 1 Rabbit feed formula in different groups (per 100 kg)
ok B o LB DRI
Ingredients Feed with rice bran eed Vj/lth selenium- F eed‘ with s-elemum—
enriched yeast enriched rice bran

/]\i(kg)Wheat 10 10 10

T K (kg) Maize 19 19 19

B (kg) Grass meal 25 25 25

ZER( kg) Wheat bran 8 8 8

Tf (kg) Soybean cake soybean cake soyy 8 8 8
£} (kg) Fish meal 5 5 5

‘H ¥ (kg) Bone meal 2 2 2

BEEERT (kg) Yeast powder 2 2 2

&1k (kg) Sodium chloride 1 1 1
24k (g) Multi-vitamins 50 50 50

S KM ( kg) Rice bran 20 20 /
B A kg) Selenium-enriched rice bran / / 20
P RAR (¢ ) Selenium yeast / 6.67 /
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Table 2 Rabbit feed nutrients in different groups

KA

Feed with selenium-

A HLAT DR
Feed with selenium-

enriched yeast enriched rice bran

JEUR S AT R
Ingredients Feed with rice bran
K453 (% ) Water 13.0
HL (%) Crude protein 6.8
MBI (2/kg) Crude fat 57
HIZF 4 (% ) Crude fiber 11.2
MUK (%) Crude ash 9.1
(%) Calcium 1.31
S (%) Total phosphorus 0.81
7ili ( mg/kg) Selenium 0.118

13.0 11.6
7.1 17.0
54 49
10. 3 10. 4
9.3 9.1
1.33 1.34
0. 80 0.79
0.214 0.222

113 SEBlH

MG A e H BRI AL P ( GSH-Px ) T 4 | 4R
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PR (MDA ) 55 500 5 J97 FH 19300 8, vh i et
A= Wik gE AT AL
1 1.4 SR

4 3h AR AR 4 BT A i £ 3K 50 & (IDEXX
Catalyst Dx Analyzer, 3& [® ); 4 I K i t5 12
( Multiskan GO, Thermo Fisher, 3¢ ) ,
1.2 EWH*E
1.2.1  SER o K 3748 B
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1.2.2 AERKMREFR bR

ST 0 i FR R R R, I TSR S
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s"FR, M P<0.05 B, O 22 5 B B
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Table 3 Daily weight gain and feed conversion ratio of the rabbits in different groups(x + s)

) Hidit (n) P HIEE (g) S HAER o) BHE L
Groups Number Daily weight gain Daily feed consumption Feed conversion ratio
S Y S A 41
- BA AR 18 25.65 = 0. 62 87.46 = 1.34 3.44 £ 0.08
Rice bran group
4]
C . ﬁfﬂﬁﬁ,ﬁ 19 26. 14 = 1.02 89.44 £ 0.72 3.52+0.14
Selenium-enriched yeast group
= N2k Q
B R BEAL 18 25.93 = 0. 89 85.15 = 1.28 3.33 +£0.09

Selenium-enriched rice bran group
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S
o
€ = o M i AL Rice bran group
05 - e ‘BTG ARELE Seleniuum-enriched rice bran group
. = 7 PLAIZH Seleniuum-enriched yeast group
0.0 T T T T T 1
DO D5 D10 D15 D20 D25 D30
SZHG R I Days
B SRR KL
Figure 1 Weight gain curves of the rabbits in different groups
R4 CHRANERIEERE ISR (2 £ 5)
Table 4 Organ indexes of the rabbits in different groups(x + s)
415 Kt (n) KFE% (mg/g) PR (mg/ ) HHEE (me/g)
Groups Number Liver index Spleen index Kidney index
3 S fi 4
.Eﬁ?ﬁﬁ(ﬂ 18 31.84 + 1. 11 0.73 + 0.06 6.44 + 0.20
Rice bran group
4
. HLEE'R 19 31.10 = 1. 39 0.75 + 0.08 6.61 = 0.21
Selenium-enriched yeast group
T A 4
KB 18 31.41 + 1.26 0.74 £ 0.04 6.47 + 0.22

Selenium-enriched rice bran group

SHXBFRHORELINEEER
=AY GSH-Px SOD CAT 1% 1EHI MDA &
SRS SR UL 2, 5 A KA 2 LA, A OK B
2 1) GSH-Px 1 SOD {5437l 4G 8 35 Rk (o 354 i
(P<0.05, P<0.01) 1 CAT i PE2 ST W E1E (P
> 0.05) , MDA &t W B FA% (P< 0.05) ;A HL
filiZH GSH-Px 1 CAT 437 1 W b w5y T30 3 KopR 4
MDA F it B 5 IG5 R4, 22 S A 4tk 35k
(P< 0.01) 1 SOD {4 T 248 (P> 0. 05) .,
SAYUGAL LA, w4 ) GSH-Px 1 14
AR HE S W ENE(P> 0.05) , MDA 7 2 4%
R BN (P<0.05) ; BRI Y SOD I
PRI B, H CAT 1P B3R, 2R H I
FE(P<0.01),

2.2

=AW FRmMFENIIREER
A IRAT S I A AR AR GLU TP ALB,
GLOB ALB/GLOB Fil UA KrillZ5 R W3 5, 5H¥EimK
B Eb g, A5 MLARG 2 R AP RAEZE 1) 45 il v A AL FR b
KR E XS (P> 0.05) , SAMUMGH LR, & KA
YA R A AR PRt T B3 22 5 (P> 0.05) .
2.4 ZAXBFEEWMEEER

W 3E A2 A LA 2L | B A OB 4T
HRGIN 45 23 3 4 (0.99 + 0.07) mg/kg, (1.25 =+
0.08)mg/kg. (1. 11 + 0.07) mg/kg, 53 K HE2H
LA, A HLATG 4 0 0 R ORE 20 1) B G 5 et 2 A
L BH2E R T B (P> 0.05) A HLAGZ Y
B i T RO (22 S b T W S

2.3

NG
(P> 0.05),

®5 ZHRIMTE GLU TP ALB GLOB ALB/GLOB Hu{H fz UA ik (% + 5)
Table 5 Blood biochemical indexes and blood glucose of the rabbits in different groups(x + s)
#5 GLU TP ALB GLOB UA
Groups (me/dL) (&/dL) (&/dL) (&/dL) ALB/GLOB (me/dL)
.EI@**}%(H 138.8 + 5.02 5.81 £0.18 3.32+£0.15 2.49 + 0.07 1.34 £ 0.06 <0.1
Rice bran roup
4
. ﬁﬂlﬁﬁ,ﬂ 135.8 + 1.78 5.65 +0.14 3.17 £ 0. 16 2.48 = 0.08 1.34 £ 0.10 <0.1
Selenium-enriched yeast group
L
A BRAL 132.8 + 1.73 5.55+£0.12 3.23 £0.10 2.32 +0.06 1.39 £ 0.05 <0.1

Selenium-enriched rice bran group
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Figure 2 Activity of serum GSH-Px, SOD and CAT and MDA content of the rabbits in
different groups( "P < 0.05, P < 0.01)
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BN E PTMA™ A 55 B AILA A9 ORI T 6L

A0 R SIS S B R AR E LR s B
TaRFE FE L4 ) GB14924. 3-2010 HHLE , AR K &
BRI AR I 0.1 ~ 0.2 mg/kg!™ . E i
PR A by 92 11 R KK B sl 9 ) %) T O A O, AT
FEEET 70% ~ 90% Tl LAATA R AL 2R ( SeMet ) JE =X
FAAEY AT, T ST 3h 4 e ek o A ) S i s LA
PRI A

VR BT HE M X AT = 5 19 & A 08 5, s AR
KR RS, g ad R, T AR R A A
KMEEA 1 me/kg o DL E (AR 25, KBRS (L5
T e A AR R AR b O A A, B, AR
TR 30531 FH 22 1l 5% 500 2%, P A RO 4 et
A ML RN, BF 58 FE 0 S 56 A7 f A K MR RE L DU
AT RE AL A AL AR 52

SEG R B . 5 AUATZE e g, AT RO AT A
RIF¥ B 3 8 R E SR 4 8055 A K g TR
B, 58 KRR LA, AT RO A R AT LA 21
P-4 H 3 R L R 2% 8 SO A7 R B



642 o E 5256 3 aF AR 2019 4F 10 A %5 27 55 5 W] Acta Lab Anim Sci Sin, October 2019, Vol. 27, No. 5

AL, 33X ST B SCER R E AN — 3K, 2 B D A
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