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The Immune Activity Effect of Astragalus Residues Fermented by
Cordyceps sinensis on Columba

YU Na, ZHENG Jie, ZHU Zhenyuan, XIAO Chaoling
(Key Laboratory of Food Nutrition and Safety, Ministry of Education, College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: To explore the effect of astragalus residues fermented by cordyceps sinensis(FARC)on animal’s immune
activity , Columba was used as the experimental subject in this study. FARC was crushed into ordinary powder and superfine
powder as feed additive for Columba, and 126 pairs of Columba were randomly allotted into 7 groups: the control group, 1%
ordinary powder group, 2% ordinary powder group, 3% ordinary powder group, 1% superfine powder group, 2% superfine
powder group and 3% superfine powder group. Their immune organ indexes and blood biochemical parameters were meas-
ured after 28 days. The immune organ indexes in treatment groups were obviously higher than those of the control group
(P<C0.05). The results show that the serum total protein, albumin, fibralbumin, and immune globulin content were also
higher than those of the control group (P<<0.05). The serum MDA content was significantly lower than that of the control
group (P<<0.05) and the serum lipid indexes in the treatment groups had a tendency to reduce. The results prove that the
FARC, as a feed additive has positive effects on the immune activity of the Columba and the superfine powder is superior to
ordinary powder.
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®1 BXHH 28 HRESRERERLILE (n=06)

Tab.1 Comparison of immune organ indexs of the Columba in treatment groups after 28 days (n = 6)

TiH FERHAR (C)  C+ 1% A C+2% A C+3% 508 C+ 1% C+2% @M C+3% Bk
JEFE $ (g kg™ 0.70 + 0.06 0.74 = 0.03 0.71 £0.05 0.80 £0.12 0.75 £0.08 0.85 £0.07 0.88 0.08
W RFa % (kg ™) 5.90 +0.18° 6.33+0.81" 6.82 +0.80™ 7.06 +0.87° 6.06 + 1.90™ 7.10 +0.65 7.16 + 0.88°
AR (gke)  1.57+0.11° 2.00£0.15° 1.91+0.10° 2.17£0.25° 2.18+0.61° 2.13+£0.24° 2.03+0.13°

®2 BXWA 28 HINEMMERBIERIIILE (n=6)

Tab.2 Comparison of blood protein paramnters of the Columba in treatment groups after 28 days (n = 6)

JiH FERHM(C)  C+1%THEk  C+2%iiky  C+3% 5l C+ 1%HEN  C+2%HiEN  C+3%HiEHM
BEMA/ (gL 18.80 £ 3.97* 21.78 £2.58™  2230+2.56™  22.16+2.92"®  2237+2.89"  2430=+3.63" 24.06 +3.41°
MM/ (gL™) 10.97 £2.61* 11.63 £ 133" 11.74£240®  11.76 +3.11"°  12.57+2.94® 1320+ 1.53°  12.08 = 1.48%
BREM/ (gL 8.83 + 1.37° 10.15£ 121" 1056 £2.51"  10.40+4.29" 980+ 1.28 11.10 £2.18" 11.98 +3.78"

KB ARG IS R AR LA SR LR 3. E (P>0.05).
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Tab.3 Comparison of blood protein paramnters of the male Columba in treatment groups (n = 6)

JiH SR HRR(C)  C+ 1%kl C+2%ifilly C+3%i@f C+1%lRN  C+2%@R  C+ 3%tk
BEMA/ (gL 3556=3.18° 37.31 £2.55° 41.79 +3.34™ 41.34+3.07" 39.01 £3.01° 4357+339"  43.90+3.34°
H#E A/ (gL™) 16.06 + 1.19 1622 +2.41* 18.96 + 1.06™ 19.72 +2.05 17.32 = 1.54™ 1943 £2.14°  20.05+1.69"
BREM/ (gL 1950 £2.25°  21.09+2.86™  22.82x1.74" 21.62 +2.80™ 21.69 +2.45% 2413 £236°  23.85+235"
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F4 BIWHATBIEFEAERHLE (n=16)
Tab.4 Comparison of blood protein paramnters of the female Columba in treatment groups (n = 6)

WiH SERf H AR (C) C+ 1%l C+2windf C+3%5Ek C+ 1%l C+2%wlfiky  C+3%HRg
BEA/ (gL 37.12+2.51° 39.81 +2.56* 45.12£2.85"  44.77+£1.96™ 4295+ 177"  47.12+272" 46.40 +1.51°
H&EMA/ (gL 12.36 + 1.52° 14.17 £3.01* 14.99 +2.01* 16.32 £ 1.18% 15.28 +2.44® 16.86 +2.82° 17.65 + 1.55°
BREA/ (L) 24.76 + 3.72° 25.64 +3.50™ 30.13 £3.19° 28.45+1.50®  27.67+3.10°  3026+3.42°  28.75+2.38"
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Tab.5 Comparison of serum antioxidant paramnters of the Columba in treatment groups after 28 days (n = 6)

TiH HERHRR(C) C+ 1%l C+2%E@k  C+3% @M C+ 1% C+2%@BMK  C+ 3%EB MK
T-SOD/(U-mL™) 128.03 £8.63° 12893+ 11.43* 141.34+8.49% 145.82+16.77° 139.25 + 14.09° 147.63 £8.36™ 150.94 +9.45°
T-AOC/(U-mL™) 6.66 +0.73" 7.21 £0.61%° 731149  750+£132% 779+1.02%  7.84+137® 8.45+1.03°

MDA/ (nmol-mL™) 4.44 +0.42° 4.10 +0.69® 3.82+0.73®  320+060"  3.22+0.32% 3.08 +0.12° 2.98 +0.25"

%6 SXRENBOERTLIAROLE (1=6)

Tab.6 Comparison of serum antioxidant paramnters of the male Columba in treatment groups (n = 6)

E| HERHAR () C+1%%EK  C+2%8HEN  C+3%MEAM  C+1%BHE  C+2%BE  C+ 3%BH
T-SOD/(U-mL™) 178.86 +4.81° 17939 +5.19" 18578 +8.06® 197.49+834° 191.06+6.53® 19539+9.23" 199.87 +14.51°
T-AOC/(U-mL™) 6.63 + 1.09° 6.92 +0.89° 7.14 £0.81" 8.70 + 0.60° 7.46 + 1.06® 7.38 +1.20™ 9.24 +1.38"

MDA/ (nmol-mL™") 5.03 +0.34° 4.95 +0.36" 4.39 +0.40" 4.32 +0.58" 437 043" 3.84+0.18° 3.84 +0.68"

25 ST 2 BRI VS P A AL AR AR I FL AR EE R L3R
7. BERGESIN 3908 B HURR BE RO ALY T T-
SOD 7 i # 1 TILA H A4 (P<<0.05) , A4
225 AU (P>0.05) , (HELER A A 42 S 175 T-SOD
TR RAE NN 39T E I R R TR Aok AL A
i T-AOC 7 i i 25 5 FALah HARAL 3 1%81 2%
B P B R B A AL AN 19085 TE I H B i

A (P<0.05) , HREHAERAWPE (P>
0.05) 5 MM 29N 3% ¥R EEIA HLFE e T2 A 0N 2H A i
i MDA & T A H R4 (P<0.05) , H4
FHEFAHE (P>0.05).

L35 HU A AL TG bR S2 56 1 IH B e R R R A
a5 (P E RS P SRR, S LR bR B 2t

ab
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Tab.7 Comparison of serum antioxidant paramnters of the female Columba in treatment groups (n = 6)

WiH FERHAR(C)  C+ 1%k C+ 2% ik C+3% %Mk C+ 1% C+2%@HH  C+ 3%HHLH
T-SOD/(U'mL™) 178.22 £7.60°  180.49 £ 9.78" 190.75+11.33® 190.47 +5.33"® 183.93+7.18" 190.89+6.58" 193.83 +7.59"
T-AOC/(U-mL™) 6.52 +0.82° 6.98 + 0.85° 7.06 +0.91° 8.87 +0.81% 7.06 +0.77°* 8.23 +0.90% 9.60 + 0.69"

MDA/ (nmol'mL™") 5.18 £0.35° 4.89 +0.45% 442 +043" 4.35+0.58" 4.78 +0.65" 3.89+0.27° 4.01+0.76"
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223 fiERERIEAF FH AR (P>0.05) ; I H M =B S =&
FSLEA 28 HIRARASIMIE IS s bRt L 45 22K AR (P>0.05) , {HSZI6 2 A5 B i 35 H-
W 8. AERSUNIN 2% ¥ P B R IO AL I —ES S A
T R[] P Y A T AR H R (P<<0.05) , Higy
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Tab.8 Comparison of serum lipid paramnters of the Columba in treatment groups after 28 days (n = 6)

i H JERHRR(C)  C+ 1%k C+2%Hlk  C+3%Mill  C+ 1%EHEE  C+2%li  C+3%lMp
JIH 175/ (mmol-L™") 5.54 +0.35° 487+ 041" 4.81+0.36" 4.67+0.35% 4.55+0.34® 3.98 +0.48° 4.51 +0.68"
H =8/ (mmol-L™) 1.94 +0.84 1.80 +0.42 1.64 +0.39 1.55 +0.47 1.53 +0.41 1.46 +0.46 1.40 +0.50

A S 2 /N A FIEE RS LT i AR AR Y HURL 4SS P R T ARG, T R R RERG AL T AR 47 HE A A
WA 9 MK 10. ARSFIERFRSMYE SARERE S BT 2 WeSFLI, N ARG e . i B e
=B R AR AV (P>0.05) , B8 h  S370" S H b =W 5 AR R EOR, S HErENE]
TH R B ALE T EmK AR R, B AT AL A R 1 AL

®9 BIXBRANBMFRERIEIRHLLER (n=6)

Tab.9 Comparison of serum lipid paramnters of the male Columba in treatment groups (n = 6)

iH LR HAR (C) C+ 1%l C+2% 5l C+3% 5l C+ 1%HEME  C+2%lH  C+3%HH
JE [/ (mmol-L ™) 476+0.36  4.59+0.87 4.54+0.25 4.48+0.39 4.61+0.13 431£0.12 436+0.21
H i =&/ (mmol-L™") 227+048  2.05+0.23 2.09 +0.63 2.01+0.88 1.94+0.75 1.81 £0.37 1.79 £ 0.87

F10 BXLWAFEMELRFRIERAILLE (n=6)

Tab. 10 Comparison of serum lipid paramnters of the female Columba in treatment groups (n = 6)

i H FAHAR(C)  C+ 1%EEH  C+ 2@k C+3%5lky  C+ 1%HEN  C+ 2% C+ 3% R
JiF [ B/ (mmol-L™") 6.31 £0.45 5.98 +0.43 6.03 £ 0.67 5.86 +0.41 5.89 +0.35 5.82+0.38 5.83£0.35

it =g/ (mmol-L™") 22.63+6.67 24.94+5.56 27.51+9.78 25.24 +8.01 26.20 +9.30 25.98 +7.57 25.88 +9.55

LI IR BT 6 bR 52 00 1 B o B B R e —  IgM YRR R ILAR 11—38 130 28 HRAERY A0
SERRE LRSI R N AR B, BRI THUARRIIRDT  FIEERSAY IS 1gG  1gM .| IgA B & R4S 22 A

ULVE. B(P>0.05) , (B HA FHE L Eas. o
224 ik R EHE G AR BREE 1 H8 AR SL 00 10 PH ¥ 6 IR SR B 7 — E R

B ARRY AR FIEERS I T IgA (1gGL IR THLIKM SRR
®11 BXWA 28 RIREBERIKERISIRNLER (n=6)

Tab. 11 Comparison of immune globulin paramnters of the Columba in treatment groups after 28 days (n = 6)

T H FANHAR(C)  C+1%EHEN  C+2%iill  C+3%iHdEk  C+ 1wl C+2%MiE  C+ 3%k
IgA/(mg-L™) 168.93 + 38.06 172.59 + 14.00 186.86 + 41.69 190.40 +22.98 202.14 +11.38 208.24 +52.22 205.47 +94.16
IgG/(mg-L™) 396.49 + 66.28 397.42 £26.28 41947 +£23.58  423.65+1590 41947 +23.58 42526 +20.16  431.51 £27.36
IgM/(mg-L™) 305.30 + 19.20 317.45+12.73 330.44 + 16.02 340.20 + 43.03 319.38 + 16.56 336.54 +30.19  349.59+13.36

* 12 FXHWANBEEKEQBIRILER (n=6)
Tab. 12 Comparison of immune globulin paramnters of the male Columba in treatment groups (n = 6)

T H SHEHRR (O C+1%lR  C+2uifill  C+3%illm  C+1%wER  C+2uwRn  C+ 3%k
IgA/(mg-L™) 204.75+23.68 22047 +£53.24  228.69+16.65 230.23+21.54 223.89+19.59 233.66+13.55 236.93 +£30.11
1gG/ (mg~L") 392.57 +33.64  398.48 £29.11 416.59 £23.33 42943 +29.13  413.22+24.76  424.24 + 13.61 432.12+31.78
IgM/ (mg-L™") 303.75+30.78 31432+ 14.78  329.15+31.64 333.64+34.39 342.88+21.22 34543 +44.45 351.57+44.36

R 13 ZIWABBEEREERERNILEE (n=6)
Tab. 13 Comparison of immune globulin paramnters of the female Columba in treatment groups (n = 6)

JiH EAHAR (O C+1%IHER  C+2%iHEK C+3%iHEK  C+ 1wl C+ 20 @R C+ 3%
IgA/(mg-L™") 209.27 +£10.57 212.88 +31.28 224.11 +14.28 229.04 £21.45 219.05+21.45 231.57+10.36 231.57+10.36
IgG/(mg-L™) 379.27 +10.67 382.87 +21.26 39432 +14.78 401.04 £ 14.45 389.16 +11.46  401.57+20.36  403.36 +24.56
IgM/(mg-L™) 313.27 +13.28 314.32 + 34.62 321.46 + 14.78 324.14 +13.03 322.67 +21.67 332.45+17.55 33435+ 13.63
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