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(LA EAOL B2 B 22 N B 5 B 2500 58 i/ AR AR 2 25 ) A ) B S S e ==/ HoR A i 2 TRl S St =, Holv =
M 7300505 2. H gAML A=, HR 2290 730050)

WE, AUFsElaEd HH 2S94 % ( Danggui buxue tang, DBT) & 7 7= 955+ A3 K PERE e hhe St &k
eI AB A A8 A G BT A I RE A, SRy 0 v 245 % TR ADRL R IRl AT & SR LB AR . X0 ) 1 P i 11 o)
XS 210 H BEHLA K 5 2 ARIRSERS H R A9 JR AL 76 HAR PRI 1. 0% DBT 2585 i A & B2 LA B AE H AR 43331
Wi 0.5% 1. 0% 2. 0% DBT & FEYIM KB, G55 BoR, 5X IR DBT R &2 BEZHAH H, 1. 0% 1 2. 0% DBT %
T AH 70 A PP RE T T, T B A A H SR f (P<0. 05) FIEHA HL (P<0. 05) , 42 25 XS V- 44 H 3 i & (P<0.05) ;
TESPEPERE T T, U5 21d B, 5 [RFRE 5 BT DU IARUN LU AL A 22 2 (IL-2) (AN 2E 6 (IL-6) | JiE
WHEH T o (TNF-o) BT R (INF-y) & 5 2 8 2 & (P<0.05) 5 7E BT UMk 1 5. Jy 1T, 1l 15 8 48 Ak 9 B 1L i
(SOD) AW H kit A AL ( GSH-Px ) LU ST AL BE T (T-AOC) W28 (P<0.05) , Iy 7 — % (MDA) &
i B EFEK (P<0.05) . 7E+ 3mSR TSI, iRE 42 d I, 1. 0% DBT K BELH 148 T ) BE / I ss TR T L (E [R) R
2R T B R DBT SR & A (P<0.05) o WFFEZE RE W], HARH IS 1. 0% 1Y) DBT A ™= I e X 1 31 R X
A R PrEERE R T IR B A A B UGELE A, HARMRACR I BAET DBT A& B M2s (Xt iR
20, DBT & B =4y nl A S — B B gl i nl v T 78 & 3500l
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Effects of fermentation products of Danggui Buxue Tang on immune and
antioxidant capacity in broilers

CHEN Ke-yuan', SONG Xiang-dong', CHENG Feng', ZHANG Yu-jun’, LIANG Jian-ping', HAO Bao-cheng'
(1.Key Lab of New Animal Drug Project Gansu Province/Key Laboratory of Veterinary Pharmaseutical Development, Ministry of Agriculture and Rural Af-
Sfairs/Lanzhou Institute of Husbandry and Pharmaceutical Sciences, Chinese Academy of Agriculture Sciences, Lanzhou 730050, China; 2.Gansu Agricultur-
al University, Lanzhou 730050, China)

Abstract: This study intends to provide theoretical basis for the research and development of new Chinese medicine
fermented feed additives by clarifying the effects of fermentation products of Danggui Buxue Tang ( DBT) on the growth per-
formance, immune function, antioxidant capacity and duodenal villi morphology of broilers. In this study, a total of 210
healthy white feather broilers with similar initial body weight( one day old) were randomly divided into five groups. The con-

trol group was fed with the basic diet, the unfermented group was fed with basic diet and 1. 0% DBT powder, and the fer-

YT B 8 . 2020-01-07 mentation group was fed with basic diet and 0. 5%, 1. 0%

HEETE HAE A 5 A R H | op AR &k and 2.0% DBT fermentation products, respectively. The

7= U BMIRIR H ( CAAS-ZDXT2018008) results showed that compared with the control and unfer-
VEB A GHTIR (1993-) , B TR B, L BF5 2, AFSET7 1) mented groups, 1.0% DBT and 2. 0% DBT fermentation
FFLAH R, (E-mail) c18336733159@ 163.com groups significantly reduced the daily feed intake (P<

EIEE 5 K, ( E-mail) haobaocheng@ sina.cn 0.05) and feed to gain ratio( F/G) (P<0.05), and in-
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creased the average daily gain (P<0.05) in growth performance. Moreover, the index of bursa of Fabricius, ND-HI im-

mune globulin and contents of interleukin 2 (IL-2) , interleukin 6 (1L-6) , tumor necrosis factor a( TNF-a) and interferon-

v(INF-y) were significantly increased in immune function (P<0.05). In addition, the contents of superoxide dismutase

(SOD) and glutathione peroxidase( GSH-Px ) and total antioxidant capacity (T-AOC) in antioxidant capacity were signifi-

cantly improved ( P<0.05), but the content of malondialdehyde (MDA) in serum was significantly reduced (P<0.05). In

terms of duodenal villi morphology, the ratio of villus height to crypt depth of 42-day-old broilers in 1. 0% DBT fermentation

group was also significantly higher than that in control group and unfermented group ( P<0.05). The results showed that the

addition of 1. 0% fermentation products of DBT could significantly promote the growth, immune and antioxidant capacity of

white feather broilers, and had a significant effect on the duodenal villus morphology. The feeding effect of 1. 0% DBT fer-

mentation group is obviously better than that of unfermented group and control group, and fermentation products of DBT can

be used in livestock and poultry breeding as a new type of feed additive.

Key words

pacity; duodenal villus morphology

BEA 7 & 7 AR AR () 2 M O BT (b
fERPTAR) (BRYT BRI PR R) BFAS H 45
frdak , 2GR RHAS N AR K = B 8 IR AL R Ok R Y
VebE, e EA BTG 1G9 S 55 2 A Wi 1 A
k=l Gl = 7o) 1 A -3 Ao 3 S P N = S (1R
( Danggui buxue tang, DBT) &—FEG Ay 1 252 7,
BB A AL, T B L1 2 51 2 A
WIFEAE R, I L7 A e 255 I DO R, 434
O M TEIR , HEINHT A B T MR RE N 8%
175 T2 AR L, 6 AR TR b 25 A BERIVE T/ S
U TE D RE A A X B A & T i 3
RRAER] . WIS 45 13RI, kb 2 nl B 2%
B PG H 3 B, B AEORE DY I XL OC S g

Ehme 2 B A B AR Y B, g A
TERHR L A (0, o 20 T ARDREAS I 590 E 7804 i A4 4
SRR JEHaH, DBT VRN &b 2552 5, mARTEHT I
WFE b e B AT — 5 I A R RN o e e T S
YER (HBCRIFAN L3, N RESE 42 K 4% DBT 25
i A RUS o RTE VR, Bk = K 8 DBT X XS
AR ERE S T RE S BT AL RE 152 e 1 R GEWTIT
ASBIFFEAIR A 5 2 AT TR A A2 15 DBT #4757 5K
il %5 DBT K EEr=9, i 42 d BRI AR 56 3
FRIUE , RS I R G IE DBT K7 W)t 1A 4G
A PEIERE SR EIIRE BUEALRE ) K+ ZH R I
SHYFENE , g DBT A P71 AR B A RS i) 32
PEHR AR AR S

1B

1.1 EFFIRF
G L 2 AT B ( Bacillus subtilis) W [ H E Tk

Danggui Buxue Tang(DBT); fermentation; growth performance; immune function; antioxidant ca-

T W o P R A B ,%ﬁﬁ&( Lasota Hi) iz’
PR RBERE R A MG 2R AR A E . B 2SI
BIe B HR R DA W e 25 R B A 5 X8 TL-2.
IL-6 . IFN-y Fl TNF-a S50 G340 B bt =3 E R
FABRA T (A7 415 . SBE221910) ; Il GSH-Px |
SOD T-AOC MDA Z5&i77) &30 A jg w49 T
FERFFE AT (A2 72445 :20190526)

1.2 DBT Z# R EZE=WHHI&

DBT 24 ¥y il 5 o B 3 S A Y IH Bk v ik )5, 4%
51 M R AERRFRER 2 R IR AR, i 60
Hi, DBT AW Hyiiles . WM =70 CF
PRAF BRGSO PR R T ISP L, F 37 CHE IR
AT SR, BRI T 5 ml LB R, 7E
37 °C,160 v/minZ&c 4 F i 5% 15 h, DL 2% PR FUS 4L
HAPF 100 ml LB R, #H R 25040 T AR 3515
R, DL 2. 92% B A FR o3 B0 B R T
KRR IR AL (0.95% T /K ) %, 1. 52% & 11,
0. 30% EEEE K, 0. 05% Wi R & 81, 0. 07% Jo /K
TiEREE ,0. 02% R RS , 6. 00% DBT 255,100 ml 2=
B TR, HR pH A 7. 2) R FE 37 °C L 160 1/ min 2k A
THESR 35.8 h, B IR T 515 8] DBT KR, &
P 7= W v A R ZF AR B TR B 220 0N 6.8 10°
CFU/g) .

1.3 REHMEAR

RIS A 210 2 1 H A5 AT | il BE Y
FIRI RS BEHL A B S A0 3, B b B 6 A,
BAEE 7 JXG, A1 Jxd B4, (R MR IE AL H R, A2
A DBT R A& B, A 5500 H AR TR s 1. 0% /9 DBT
25Ky, A3 A4 A5 Jy DBT K E24H, 78 H AR TP 4 ) i
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J0.5% .1.0% 2. 0% DBT KB4y, 56N

42 d,1~21 d JiREe AT, 22 ~42 d ks e,
RIS AR SR FH 6 K- R PR SR AR AR B o )

XA FERRUE (2004 ) 5 57 T 2 1 EA T ML IC 1, 20 B

F1 EfARARFEFRKTE(KTERM)

Table 1 Composition and nutrient levels of the basal diet ( air-dry basis)

FoBFKT IR 1, BAFHREDREIE T LR,
TR0 301 ) BT A7 A RS ) 5 4 P AR 1 — 3, IR TR
36 CiZFWikEZE 22 C, HHREMIRK,24 h IR,
FEFH G R T A TR 4R

Jret 1~21d 22~42d BFAKT- 1~21d 22~42d
XK (%) 55.00 59.00 REEE (MJ/kg) 12.60 12.77
KEH(%) 36.20 32.40 BT (%) 21.27 19.94
T (%) 4.00 4.00 5 (%) 1.00 0.90
R (%) 1.21 1.14 AR (%) 0.45 0.40
R 45 (% ) 1.91 1.65 R (%) 1.15 1.14
WAL (%) 0.07 0.18 HER (%) 0.50 0.50
AR (%) 0.31 0.33 AR+ LERER (%) 0.69 0.68
FACARDE (% ) 0.05 0.05
T (%) 0.25 0.25
TRIEEL (%) 1.00 1.00

TIRAE AR 1 ke TSR . 442K A 5000 TU, 454K D 1000 1U, 4E4= K E 75. Omg, 4E/4E 2K K 318. 8 mg, 4E4= K B1 9. 8 mg, 4i4- %K B2 28. 8 mg,
4k % B6 19. 6 mg, 4= % B12 0. 1 mg, iZ BR4S 58. 8 mg, MR 196. 0 mg, MEZ 4.9 mg, WK 2.5 mg, 4 (HiERH)4. 0 mg, ¥k (FRBRIL4%)40.0
mg, % (HAR%HR ) 50. 0 mg, BF (BLIREF) 37. 6 mg, ML (WLLEH)0. 2 mg, i (EANERHH) 0. 2 mg,

1.4 NZEISIRIFE

141 AKuaen  sl7ERY 21 HigF 42 H
W4 B8 12 b R E A A B O FR B A, IR
LSBT B RS AR i THE 2 AN B
(734 H 3 BT i (ADG) -3 H R & (ADFI) LA )%
BAL(F/G),

1.42 #eeRE SHITERX 21 HEH 42 HIE,
AR 12 h, WA SR AL R h LA 2 H
OISR 10 ml, F 4 Cad %, 2853 000 v/ min &5 L
10 min, 73 & I35 T -80 °C HER-LE, 7,

1.43 SARBERERINE HHAERG 210 H
WA 42 H i, O JIE R LIS O AR BE A, SR 6 1
WE 2% IR IF PR ot 4 48 55 = IR 25 08 ot 12t/ 4k o2
Hx100%

144 F+TZHMAEHLIULE SHAERG 21 H
W 42 B, CWER IS AR SE , K, 76+ 38
1 £y r ) A AR L2 ~ 3 em , THUHIR A AR BER 7K A
VRN Y, RGBT 10% H S [ W R E E
MIFRAZE K BE K 3% B 45 20 SR AL 3, 5 A i
WG, WAEERE 5 wm YR, 78 A
rgefn REARE A, TEA D) R ikl SRR SR
FHAE ) b 058 e b GLEG or i R G, i I 9B

JE(V) MBS R (C) , IF g B w5 R n
EH(v/C),
1.4.5 #dmasmschm e FHmEEmE 7 d
F21 d B 45 4 PRI XS R4 T 0 R I S S e 4, R
e B IS5 ) S 36 I . HT AR
1.4.6 @R -F w2 R G pE W Rk
(ELISA) 5 I3 FI 48R 2 (1L-2) | 4o
£6 (IL-6) WL ILNF o (TNF-a) FI T E
(INF-y) &i , VR RS 2R e vt B 5
1.47 A ARG E S IH G U
(A5 R IEAT I3 P 45 B H K A fk 0 il ( GSH-Px)
WM I B AR (SoD) TE M B bi e kEE
F1(T-AOC) FITN - (MDA) & 872 .
1.5 HIESH

R K 38 R ) SPSS23. 0 #AF R T B R
(One-way ANOVA) 77 224341, 3R FH LSD ieilb 140
(6] 2% 5 i B PERG G, L P<0. 05 1E 22 5 i 3K
BAE A A5 R S5 bR 22 0

2 GRS

2.1 DBT XEEF=#3t A8 4= aER 20
P2 2 m0, R A Ky A A G ] (1~ 21
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d Fl1~42 d) Hr, B AL XS (A2~ AS) 1Y H 34 5
XA A L TC W 25 5 {2 A4 FiL AS Zb3R H
KR A2 AbHE AT IR A L 2 b (P<
0.05) , 3 H NI Ik E , DBT & B4 AL A
IR T A2 ZbBEAI X BE4H (P<0.05) , 1 7E iR
K Jai(22~42 d) , BRI 4] (A2~ AS) A H 48 i

%2 DBT B3I ABA KNI M

WA B ERE (P<0.05) , Hrb A4 Fl AS 4 %
KR (P<0.05)  HALZ [0 JC % 22 5, IRl 3t
BZHA2~ A5 () H R B R LG5 X B2 AR L34
FWD (P<0.05) , Horr A4 FI1AS AL BASELA L 5
A2 LEFRAH I B E AR (P<0.05) , &R 2H 22 6] H
KEEEFARE .,

Table 2 Effects of Danggui Buxue Tang( DBT) fermentation products on growth performance of broilers

R G55 A T H Al A2 A3 A4 A5
1~21d HIE B (g) 31.80+3.68a 31.56+3.40a 31.76+4.36a 32.18+3.09a 32.86+4.53a
HRER (g) 49.50£2.15a 49.76+2.09a 49.93+2.13a 45.79+2.75b 45.78+2.92b
BHA L 1.57+0.18a 1.59+0.17a 1.59+0.21a 1.43+0.12a 1.42+0.25a
22~42 d H#iE (g) 67.06+2.14¢ 70.14£1.37b 71.27£1.07b 74.92+1.64a 76.96+2.98a
HREHE (g) 138.44+2.98a 133.97+2.64b 131.59+3.23b 131.34+4.45) 131.09+1.99b
BHA L 2.07£0.09a 1.91£0.07b 1.85+0.05b 1.75+0.06¢ 1.71£0.06¢
1~42d HiERE (g) 49.43+2.73a 50.85+1.84a 51.52+2.05a 53.55+2.68a 54.91+2.34a
AREHE (g) 93.97+2.75a 91.87+2.48a 90.76+2.51a 88.57+3.38h 88.44+2.36b
HBHA L 1.82+0.15a 1.75+0.12a 1.72+0.09b 1.59+0.08c¢ 1.57+0.10¢

AL R X HRZE , TRIME LR H R ; A2 S DBT A AR, 72 36aE HAR PRI 1% %) DBT 2583 ; A3 A4 A5 4 DBT &AL, 76 H AR H 4351 0.5% |
1.0% .2. 0% %) DBT K Ber=4), F—1780R5 RR/ING 038R 25 57 .35 (P<0.05)

2.2 DBT XBEF~¥ABEERE BN
132 3 Al 76 21 d BF, A4 AL B 5 A2 AH FE
WEFE R B (P<0.05) , Hfh B A Z H 2 R A

B A3~ AS Zb PR FCEEFE K 5 0t BRZH 0 A2 A
FHAH LB i 22 5 (P<0.05) , A2 4b 3 5 % e
PS Y NTE

1642 d WF, A3~ A5 Ab 3 5 48 % 5 %) R 4

#*3 DBT ABFYx ABEEREIEHNTIE

FA2 Kb PEAH FE B B35 25 5% (P<0. 05) ,A3~AS &b
PRI DL ST BB 2 5 A2 Ab B 2 6] 22 AN i 3 (P>
0.05), A4 Fl A5 AbFH )3 [R50 5 HoAth 3 2HAH
Fe 4 B N (P<0. 05) , {H A4 Zb B A5 4b B[]
TeRFEES A3 AT A2 b B 5 % B4 A H 2% S
WA RE,

Table 3 Effects of DBT fermentation products on immune organ indices of broilers

R IR i) WH Al A2 A3 A4 A5
21d IR iFe 6 4 0.86+0.06ab 0.84+0.13b 0.85+0.09ab 0.92+0.14a 0.91+0.1ab
PP AVE S£ 155 1.89+0.04¢ 1.94+0.04¢ 2.04+0.06h 2.08+0.05ab 2.12+0.03a
424d I P i 1.42+0.09b 1.54+0.17b 1.610.05a 1.71+0.04a 1.70+0.05a
PRk £ iR 0.56+0.05h 0.61+0.06h 0.61+0.05b 0.68+0.05a 0.71+0.08a

A1 A2 A3 A4 A5 W3 2 1 Fl—1780R G AR RVNG SRR 22 53 .35 (P<0.05)

2.3 DBT XEEF=#) 33 A 38 1 i i & ik 00 19
=AU

AL AT, e 21 d A1 42 d, A4 FiT AS AR
PO £ He oA 3 1A B 2 5 (P<0.05) , H
AS AbFRE T A4, A2 AFRY A3 ALFE S X BRAL A F

AR 21 d B —E K4 R (P<0.05) , {H7E 42

d B 22 A

2.4 DBT &E =4t A5 I 75 40 i F B9 22
&2 AP0, 76 21 d 142 d B, 5 A2 ZEBAIXT

HEZHAH LL , DBT A 2H 65 T~ PRRE I 37 v 451> 4 A B
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TRsZm EA W3 25 5 b A4 Kb BT AS b
MR (P<0.05) , (HARBEZ i) 22 5 A 25
IR 7, A4 Qb FERT 255200 I3 Hh 4 b 40 A
T, SR, 78 21 d B, A4 FI AS Kb PR T
fdi My b IL-2 (& 2A) (1L-6 (& 2B) | TNF-a (&
2C) INF-y (&l 2D) # s 15 5] 8 % $2 55 (P<0.05) ,
A2 Ab B 5 IR A0 A L, TL-2 S R E O (P<
0.05) , HAh 3 Metr¥ LR E2E R, f£42 B, 5
XTREZHAR LY, A4 ARSI 3 H IL-2 1L-6 5 & 2 %
K (P<0.05) 1M TNF-a ,INF-y & 52 W) & 35 2 = (P<
0.05) . SxFHRZAAHIL, A2 AbFRAE IL-2 IL-6 & |
ERAEE HIE TNF-a INF-y S8 F B EERS
(P<0.05) .
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Fig.1 Effects of DBT fermentation products on ND-HI immune

globulin of serum in broilers
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Fig.2 Effects of DBT fermentation products on cytokine of serum in broilers

2.5 DBT & B F=#3F RS &5 5 S L IEIRAI R
I 3 FIT,7E 21 d B, 5 21 22 ) 1 AR A
fBRE S BT B AL RE 1 TE B E 22 5% (P>0.05) , 5%
FRLL AT L, A3, A4 A5 40 T2 b H K i %1k ) il
(GSH-Px ) IiPE4 B 42 5 (P<0. 05) (HA I 4 2
22 AR EZE(P>0.05), A4 KbEEFT AS b3 5 H Al
3 YA ERER, MY N e o R AIR (P<0. 05)
B A4 A5 AbHRZ (B D) R Hofth 3 2 [ 22 R AR E
TE 42 d B, 5 A2 A BEAIGHARAHAH L A4 AL BRAT AS
A FE ARG 1L 3 A5 B A TR AR 25 5 B 3 (P<0.05)

{H A4 KEFEAT AS AbPEZ R 2555 R B3
2.6 DBT &ZEEF=YI3 A+ 15 AERSHIZ N
HH2e 4 nI 0,78 21 d, 55 BRZL AT A2 AbHAH L
B, A4 BT AS Kb PR PAXS T+ A8 M 4k R A
FIrRE N, ELBR AT R B AR B AR, IR, 2808 5 B S B
SEUREE LA B I, Ak, A4 REFEAT A5 4b 38 5 %) BE
AR L, % FE bt R B AH R A AR fb ka4 (A &4 2
BTG & 22 5 (P>0.05) ,
1E 42 d, R4 50 A L, S0 E R
Jrsgn, H DBT & WE4H = T DBT KA A, H &4
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ZIEEFARLE (P>0.05) . AR50 4H ) B ss IR
5% RBAAH L EA b A4 BT EE SR

FEVRFE H (5 X0 RS A2 b A L 5 4
(P<0.05),

160 a 18r g a a
Eal 140 == PN — 2 16 sl
s — = 14+ b b—
@ 120 — — =} > c I
> -~ 100 — — R 10k I I —
g 8 — — # i — —
]2 6 — — 2 8 — —
= — — B 6 — —
NT_W)- 40 — 1 _5 4+ — —
= 20 — — mo gF — —
0 — — 0 = —
Eal 4001 ¢ b b 2 2 a 12r D
v ¢ beab @ ab — b aaab
2 300} — — E a P b
R 2 8F a g e
2o — — £ b b —
m;j § 200 — — E 6f —
a2 — — i — —
= ool = = | = =
= — — Eoat — —
=
« 0 — — 0 = —
21 42 21 42
A iE] (d) A i8] (d)
CJAL; BA2; E1A3; HA4; HHAS
A1 A2 A3 A4 A5 W3R 2 1 ANIA)/ING B2 [l — I [E] Ak B[] 22 53 8 3% (P<0. 05) .
B3 DBT RE =54 I35 ME 1 R RE NI
Fig.3 Effects of DBT fermentation products on serum antioxidant capacity of broilers
&4 DBT ZE~HIXAB+ _EHAERSHZN
Table 4 Effects of DBT fermentation products on duodenal villus morphology of broilers
o H Al A2 A3 A4 AS
21d SEEE (um) 1 140.48+76.68a 1 150.53+83.43a 1 155.25+103.28a 1 203.85+45.18a 1 185.61+62.51a

B (pm)

SR v B/ T TR L
42.d B (um)

B B (pm)

G T B/ T S TR L

195.02+19.59a

6.01+0.49a

230.23+10.61a

5.23+0.24c¢

190.65+11.43a

5.95+0.59a
1202.61£50.04a 1 207.11+76.66a 1 219.74+£66.40a
224.24+9.56ab

5.39+0.39bc

191.93+17.94a 184.18+18.38a 180.02+11.53a

6.28+0.71a 6.23+0.68a 6.24+0.61a

1 287.53+58.74a 1 273.65+£63.79a

223.23+6.62ab 214.72+8.54b 220.11+6.55ab

5.58+0.44ac 6.00+0.37a 5.79+0.37ab

A1 A2 A3 A4 A5 ULEE 2 A — 17808 5 AR RVNE F i8R 25 5 5.3 (P<0.05)

3 17 i

AR 2R Wor, HORR ISR EDE N 1. 0%
) DBT K& =4 ( A4 AbFR) T Bh 45 i IR A9 19 H
R AR FE A SR IF R E S
B RE DR APLAALBE J1, Rl BE X+ BB &
e RS TR EH , BRCRIE T DBT Kk
FELH .

i A DA R TR T 2 AR AR i T 8 R AR 1
R & B, 550 25 ] I 2 B TR XS B A K
R i e T v 24 ik 25 25 Sh R AR B T R

UFI AR, AHSERF T HRIE R, Tk e i 3 ad 75 H
FRHR AN & T 2 T - H KR B ol i 1 R e, T
{5 RS I 398 o FURE IR LL T i) S S T e R
%, AR 25 ORI TR Kl rp 2y ™ AHF
FEEE IR, K DBT nJ 535 14 00 Y XS H 14 i i
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