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JEB T, H70%E4, BYPEEEMY S A 2I309%M . /KSR ALTE A R A B T 222 H 1 il
FRRIVIG, FoAh s (LR, WAE A KRG, XY 3 B K h
ZH5HIEACEY), WEME. SRS, b SA g AR KRR RR
ANELHRENE R IR RGE, BEMTOGE TP A3, Bk, AR v a5 sk 5 5 44 2 A1 1]
T 1 1 IR S B do 2 o LA AR A OB S . W B 2 A e PR, SRR et
TSR E SR AR R AR BE AR K TR AR KR R /KSR SR I 22 5 Ak . BT TR W,
ZHE. BRI UK SRR (FOS) Km 2 MA Aol H, aERSIn I
PRI, T RSEENRIE T AR E BUIK SR R TS 00.9% ) SR ZERE B A X150 molkg t- %5
KRR . NS£HkE (giseng polysaccharide, GPS) N AZH I EER > —, BAHEG
e PUE. B, PURSTSERDB. AZ 2R HAME W2 MR Z2h. w2,
FEHLPEM, BAEn T Ee. RS S E SR80, AS 20 CyiE B A
W SRR, NS 20 SR 5 a e 56 ORI b A A 8L (SOD) 1)
W, MRS U B, BRI B ER I NS 2R T2 5 KSR TR Rk
B WG KSR AEKYERE . BRI BT ER . BARE SIS IR, NS ZhE
6 B s D se AR RS IR R S B8 SR
1 MRS TE
11 Ik

NZZHE b B AW R 27 e = BT 98 BT 24 AR B U BT T BA St . K IR A SRR
L HUKER. 2 RCEVUEREBBIASZHE, 75N 10%. LUERE (GLUD ubrikdl,
R A B VA BN AT N2 2 0 ) EF & 808 90%.
1.2 Rt 5 E

eI 70 HESHENERL B RBOKSE 40 A, PR E D (1.0520.09) kg, BEHLZ A 4 M4,
A I10NESR, HNEE 1K, SAKBYIGEEZRAREP>0.05). KHHHFET
WIGBETE, T4 IR (MR AR, 1. 10 TVALS BITEFR AR S n 10, 50 A1 100
mo/kg MIASZHE (TYiEERD . R85 NRC (1982) Jf&5 & E W FRER:, i /KIEH H
S DI AR R JEOR | XL XS ARSI B TR, LA SR IR LR 1. T 7 d,
1EBY 60 do IERRITTRE, &8 2 M TR RTIERE . sV BORTER SR, mEA
HBEAT PR R, 4 H 08:00 F115:00 #MEAr 17K, HHESREIERIER ZRK.

F 1 HERMTRALRE FKT

Table 1 Composition and nutrient levels of the basal diet %
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TiH ltems # & Content
JFRL (EEREFERE)  Ingredients  (fresh sample basis)

e Catfish 10.00
22t Anglerfish 11.00
AHF Chicken liver 15.00
X%E4E Chicken skeleton 19.00
A% E Glandular stomach 24.00
J# 4k K Extruded corn 20.00
el Premixt 1.00
#it Total 100.00
EIRAKT OAT3EA)  Nutrient levels (air-dry basis) 2

T DM 92.10
MEFM CP 37.26
W EE 24.02
HIZK 5y Ash 7.96
R EE ME/(MI/kg)?’ 16.96
WKEY CHO? 22.86
5 Ca 1.56
P 1.08

V W R AT sE AR (i The premix provided the following per kg of the diet: VA 10
000 1U, VD32000IU, VE100IU, VB16mg, VB210mg, VBs6 mg, VB120.1mg, VKs1
mg, VC 400 mg, HFR nicotinic acid 30 mg, D-7zf® D-pantothenic acid 40 mg, 4% biotin
0.2mg, MR folic acid 1 mg, HAH choline 400 mg, Fe 82 mg, Cu 20 mg, Mn 120 mg, Zn 50
mg, 10.5mg, Se 0.2mg, Co 0.3 mg.

2 AR REAITR KA S A, HA NS . ME and CHO were calculated values,
while the others were measured values.
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FHIE . RAAEBEEENEE 4d MR, FRIBCE AT TUCEERE P I 10 mL 10% 1 BRIR [ %
HHARBHNRIG S G, KRGS R T 10 mL B0, {47 T-20 °C# . 2Rl FERER
“¥I5)JE, HL200~300 g & 10%HBRIRAL S, T 65 °CHLT, #riF/aid 40 H i RAF4% H .

IR IR RIS UG , RRL IR EL 6 FUKSR, BYREAF 5 2R M, & H R 5 mL,
BT eRE R, B E A ST S 3500 riminy 4 CESG 10 min, 455055 H S 4 R 4E
1.5 mL f¥) Eppendorf &, & T-80 CHIRAF, #H-
1.4 FabrillE
1.4.1 “EFRTE A AN B A

IS FARANZE KT AR AR < A3 LR B v AR 2R BT B
SRR %, EFRMBUEAAS . BUURL S A BRI R R AR A i
ZAS /Il

TUTHELR (%) =[ (PR ERE-TYFHEE) YR &]X 100;

AN (%) =[ GEAFREAE-E AR /8 AR BN &E] X 100;

FURRIIHAE (%) =[ (IRIIN - D 5 &]X 100;

FUH(g/d)= B NE-FE R - R AR

HERAFRAAE (%) = GURE/MEANED X100

BB RN E () =[E TR (& NE-FE AU )] X 100,
1.4.2 KRR

8 HIAEERR 2 Ji 07:00 AR E, THRKIE & A KB Bk, TR0l a7 2 H 3
FHH R EREMELEL.
1.4.3 MigAIRbR

A H(ALB). MEE (TP, BREH (GLO). EJH[EEE (CHO). Hih=Hs (TG) M
GLUR BRI 4 A stk 4 (Selectra E, %) MlsE, A& E 2B Jbi A kY
HIRAT, TRAEIEEEPRIE. SERREAG (1g6). HEEREHA (IgA) AlHERRkEA
M CIgM) Z &R A BB S s W B Ee: (ELISA) BFl&nille, il &l | i st b T
FEBFTLT -
15 Hymsbr

AR Gei itk SAS V8 i, SR — R MERLR (GLM) FEFHEAT B DR 25 2 0 Mt
(one-way ANOVA), Z53E M XM Duncan ik T2 HELE:, 2l LT LR

N, Hif P<0.05 HZEFEE, P<0.01 NEREE.
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2 4 R
2.1 NS ZHENE UK A KA ERE 20

27 A, KHAYIBAE (TOHRAE) ZRAEZE (P>0.05)  SXIAML, 11,
ATV 418541100 H i 1A E 2 R AR % (P>0.05) 5 IVA1115F1130 H k& 5 2 2w TR 4
(P<0.05). VAL F¥HMERES XA (P<0.05) . FHAETHHIREREERALE
(P>0.05) . ®RIHELLBEHE NS 2R MK RS, [V BT xR A I 4H
(P<0.05) , HIIHAZERAEZE (P>0.05) .

x2 NS ZHNE BUIKIRAE A RE ) R

Table 2 Effects of GPS on growth performance of minks during growing period

Wi H H % 20 Groups
Items Day of age I II il v

70 1.0440.13 1.0640.85 1.0940.05 1.0340.08

85 1.2540.12 1.3040.10 1.3140.06 1.2640.06
A

100 1.4740.16 1.5540.11 1.5540.08 1.6240.06
Body weight/kg

115 1.7440.18°>  1.8640.12®  1.8240.14%  1,9240.08°

130 1.9440.22°  2.0740.13%  2.0440.19%  2,1540.042
P HEE ADG/g 70~130 16.2142.49° 18.2842.30% 17.33#3.52° 20.40+1.462
SEIH K& ADFI/(g/d) 70~130 94.2548.26  100.95#4.14 99.1745.96  99.31+45.03
RLEL FIG 70~130 6.28+1.232 5.7540.892 5.3140.54%°  4.6440.63°

FATEHR B bR ARG F B R R 2 B3 (P<0.05), AFKEFERRZ RILEE
(P<0.0D), MFSCETRRRZRALZE (P>0.05). TR,

In the same row, values with different small letter superscripts mean significant difference
(P<0.05), and with different capital letter superscripts mean significant difference (P<0.01), while
with the same or no letter superscripts mean no significant difference (P>0.05). The same as below.
2.2 NS ZHENE BKSE FR I TUH L Z 5 R

MR 3 AlAL, FEE NS 2R INK-F RS- &, AKSRRI T HE IR A, IV E.
ELTRRAANA (P<0.0D) , IVARIIHZ MZEFARE (P>0.05) . TYIRHLER
ENZSZ PRI, VAREE & T 0 RA (P<0.01) , HMIZHEZE & TR
#1(P<0.05). L&A BHAEEE NS WIS R, VAN 2 & T A



(P<0.01) , IIZHEZE &1 x40 (P<0.05). #AH AR HR TR EZES (P>0.05) .
K3 A2 E BRI E TR R AR T R

Table 3  Effects of GPS on nutrient digestibility of minks during growing period

TiH ZH5%] Groups

Items I I I v
Tkt & DM 146941174 14.0740.56” 12.8441,05AB2b 10.8842.748b
output/kg

THYIF L= DM 85.0940.918° 86.03:40,50A8b¢ 87.0441.03ABb 88.3543.16"
digestibility/%

HMEAFEIE CP 89.5340.80% 90.50-4,05AB2b 91.5240.96782 91.88+2.38%2
digestibility/%

FNENEALE EE 95.50+1.50 95.7040.85 95.9040.59 95.76+1.46

digestibility/%

2.3 NS ZHERE KSR ZACHHR 2
HIRARTJ, AR AR, R REMBETRAERALE (P>0.05); SXHEAMLL,
VAR 25w 1 13 1 5UR I % (P<0.05) . 3 FI BRZE A B B A2 2 WEEIR N1 158
MW PE e, (H % 48] % 7 AN 2.3 (P>0.05) .
R4 NZZPEXE BUAKSE R A

Table 4 Effects of GPS on nitrogen metabolism of minks during growing period

i H 15 Groups

Items I I il I\
fr N Nitrogen intake/ (g/d)  5.7920.71 6.0840.25 5.9740.36 5.6840.50
J&% Fecal nitrogen/ (g/d) 0.6120.09 0.58+0.07 0.5040.04 0.4540.12
JR%. Urine nitrogen/ (g/d) 3.3240.92 4.1840.19 3.7440.50 3.6540.81
YR Nitrogen retention/ (g/d)  1.3040.23 1.3340.22 1.5740.31 1.6840.58
R TR A % 20.7220.66" 21.8043.05%  2458#4.03%  250243.072

Net protein utilization/%
EA DM E 23.1840.60 24.0843.40 26.9944.48 27.28+44.00

Biological value of protein/%

2.4  ANSZFEXNTE RIKSE IS A L TE br B 52
s A, IVAHAIMBETPES &S EHE TAIEA (P<0.05). II. [MIMIVAMEALBS &

Wi 2 v TR (P<0.01), 11 [MIAIIVALZ [ ZERAEZ (P>0.05), [VALMIEGLO &
6



BE S TAA (P<0.05). IVAIMBIgME &5 5 T XA (P<0.05). %4 A MiE1gG
IgA. CHO. TGHMIGLUH EZEFARE (P>0.05).
x5 ASLHEXE BI/KSEME AL AR 0

Table 5 Effects of GPS on serum biochemical indices of minks during growing

period

i H 45 Groups

Items I 1I I Y
MIEE TPI(g/L) 57.305.89P 63.3345.36®  62.2344.18% 68.06-44.10°
H&EHA ALB/(g/L) 27.2643.138P 33.3042.92% 32,9542 544 33.2642.03%
BRE [ GLO/(g/L) 23.9945.19%8>  30.3824.518°  29.4443,99Bb  40.80+1.76”
HEEREE A G 19G/(g/L) 1.3320.23 1.1320.09 1.1320.10 1.1320.13
HuEEREE H A lgA/(g/L) 1.4840.02 1.4640.00 1.4840.01 1.4840.03
GREERE A M IgM/(g/L) 1.1640.17° 1.3140.11% 1.2140.13%® 1.3540.072
M HEEE CHO/(mmol/L) 6.11+1.12 6.89+41.37 7.2440.60 6.0740.80
H i =5 TG/(mmol/L) 0.8640.13 0.670.13 0.7940.11 0.9240.39
A &BE GLU/ (mmol/L) 4.8040.93 5.110.89 4.4040.40 5.1340.73

3 W #®
3.1 AZ WX E BOUKSR RN REATE IR 5T AL 1R

AR EIR TR, RTINS 28K SEE115 130 H i, VA AR B & T
XM VAP A E R 2w T A, SARFY R ERERA RS . BIE R Rt
TR R AR, ARG R E L BEE NS 2R T RO Iy AR, VAL T
XHHEAT 4L, SIIHZERALE . SHE - REWE RIS TIEY), Ay
RERYRZ —, R 2 —RAG R TEER AR D 7. NS ZHERMNS T
SERU AR IR ALV R 2 R S0, Ak TR, R S ORIE NS 2 B Re s it
THACHE R 73 Wh S AR TE A A 2 T R B0, ATt 5 A AR VAL DD RE . S R w4 TR I
NS Z W A% FE 5 RN AR 1 R I 0 W2 o /5 el THRGE R ARL s ino.2.
0.4 g/kgIHA T 5E 2 WEAE —E N M N RE B 2 1R m B D ARt s R . Al h AS 20
B R B AR T, X /KSR s AR AR bR DL AR AL R A SE M, 5 B SR RATEL,
IKFE B A AL B R, B YIEACHE S Rt R . A WETERY, ThetESEvER B
WA 2 EYIC R XUEAT WA, A o T RRRCE SRR RS TRy, (s e P RESE
i, BRI R AR, RUREEE R, REEER, JFRelest ik R R (K i AR
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FE—ERR E_EARHENUACE F-Y BT WRASORA - AT A AT sh ) AR K02, A6 45 R 2o,
VRS IN NS Z WEREAR T TPk b &, M A B BT AR A NS 2 BB TR K- i 384 in i 2
IV T A, T2 35 v Ton A . A R 2 MBIV E R ALIBI 78 s, Je I x
i B A 0 O e PR AR T A B2 R R P FR T R AR IR NI SR 25 LA 1 AR
NZZ g sm s A P E RIS A 15 Tt — Bt
3.2 NS Z WX BU /KSR Ms AL SR BRI 52

ZHERITR N RISy 22—, FERZiRyT iR B EEAEH . R E R 2R
WS E5MN T T 2RI RERITHTY, EATREW RIS Fh e i, (L g ER . i
FRAERR T FIRGHMRE T HI GG AT PR AMAESE A 7 %2 R g0 AR iR
INE & ZHEE, mIRNATR] G825 % G SR DR B Ao 2 R 42 8 F CHM AR R AN S e Bk e
MEEE, PR E LR R Gt Jy08l, N2 AR 25 20 OGS KB et vk 2 4 e 2
B LAV, 4T LA A% 40 i (PBMC) RTIR A7 K 45 itk L 4T (PP L) S 7% BI85 ¥ it
IRFEIAF IR, N2 2 BEAE (i S0 A KRB0 SR R AR 57 P e Th BT, s
CHEIRER, NS ZHEREENR S 77 I A% 20 Y 5 A S i B R ek, It
P PR WA B e MILAA T T il A 55

M AASERR S T LR E ARG DU % 2 88 B ThRE, IR ek 1 S A= Kbk
AE. —MCREE, MLIETP. ALBE RIS RIS R B A RE U inss, Mi5GLBE &
T e S IR R B, S S DO ST A B, 2l A T I I 4R s L5 T TPAIGLB & &
TE P35 JFF I B 2 13 52 RROMI i AL AR B e 58 0 7 T B B IR T« S e BREE A 2304
B AP E 71, R WA L TR 2R bR, MIEP19G. IgM. IgAE &
FA T v 2 AT LA G 3 ) BE Y 5 o A 06 7K 50 5 UG AR O ) IS A AL 4R P AR Ak i B AT AL
RARp R, 1. NIV G P TPRIALB S B T4 R4, HIiEALB S BikH
W R ACE, 1. MIAIVAZ )2 3R EE . IVAMEGLOMIgM S & 5.2 & T X R4, 11,
A S IRAM 2R AR . BAHRIMBCHO. TCHIGLUE EZ2 R AR

TR, T RRH B o ChrE 5 S L 6 SR T DE 1o Vi 5 A f A
K7 240 B B A S P ERE L SR B (Th) — 18, TSR ML ey 77 % .
TR R G R G2 7 A G T S A T 0 B AL, 3 T YR g et e e ., 3k 38 e e i 32 B
&GN IATT B 5 S M IR AT BRI AR 2 — o AR RBI FL h B BTN 2 2 BEXT Lt
PR R SRS S MR, Wl SR A e, LA @ 1 U A e R 0 [
TEHBERIEEH .
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Effects of Giseng Polysaccharide on Growth Performance, Nutrient Digestibility, Nitrogen
Metabolism and Serum Biochemical Indices of Male Minks during Growing Period
SUN Weili*  WANG Zhuo® FAN Yanyan! DU Dongsheng? GU Haijun® YANG Fu! LI
Guangyu™ !

(1. Jilin Provincial Key Laboratory for Molecular Biology of Special Economic Animals, Institute
of Special Animal and Plant Sciences, Chinese Academy of Agriculture Sciences, Changchun
130112, China; 2. Shenyang Boyang Feed Company, Ltd. Co., Liaozhong 110202, China; 3. Jilin
Teyan Biological Technology Limited Liability Company, Changchun 130112, China)
Abstract: This experiment was conducted to investigate the effects of giseng polysaccharide on
growth performance, nutrient digestibility, nitrogen metabolism and serum biochemical indices of

male minks during growing period. The experiment was designed in a single factor. Forty
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70-day-old healthy male minks with similar body weight were randomly divided into 4 groups
with 10 replicates per replicate and 1 mink per replicate. The minks in control group (group 1)
were fed a basal diet, and those in groups II, III and IV were fed experimental diets supplemented
with 10, 50 and 100 mg/kg giseng polysaccharide (based on dry matter) based in the basal diet,
respectively. The pretest period lasted for 7 days and the formal period lasted for 60 days. The
results showed as follows: 1) the final body weight (body weight at 130 days of age) and average
daily gain in group IV were significantly higher than those in control group (P<0.05); the ratio of
feed to gain (F/G) was decreased with the giseng polysaccharide supplemental level increasing,
and the F/G of group IV was significantly lower than that in control group and group II
(P<0.05). 2> The dry matter output in group IV was significantly lower than that in control
group and group II (P<0.05), the dry matter digestibility and crude protein digestibility in
groups IIT and IV were significantly higher than those in control group (P<0.05 or P<0.01), no
significant difference was found in crude fat digestibility among all groups (P>0.05). 3) No
significant difference was found in nitrogen intake, fecal nitrogen, urine nitrogen and nitrogen
retention among all groups (P>0.05); the net protein utilization was increased with the giseng
polysaccharide supplemental level increasing, and the net protein utilization in group IV was
significantly higher than that in control group (P<0.05). 4) The serum albumin content in groups
II, III and IV was significantly higher than that in control group (P<0.01), the contents of total
protein, globulin and immunoglobulin M in serum in group IV were significantly higher than
those in control group (P<0.05), no significant difference was found in the contents of
immunoglobulin G, immunoglobulin A, total cholesterol, triglycerides and glucose in serum
among all groups (P>0.05). In conclusion, dietary supplemented with giseng polysaccharide can

11



increase the net protein utilization of male minks during growing period, and then improve the dry

matter digestibility and crude protein digestibility, regulate the serum immunoglobulin M content,

enhance immunity, and improve the growth performance.

Key words: giseng polysaccharide; minks; growth performance; nutrient digestibility; serum

biochemical indices
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