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Effects of Acremonium Terricola culture on flora amount in intestinal and milk amino acid of
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Abstract: The experiment was conducted to study the effects of Acremonium Terricola culture on
flora amount in intestinal and milk amino acid of dairy cows. Thirty Holstein cows were randomly
divided into 3 groups according to milk yield, day in milk and parity. The cows in 3 groups were

fed with basic diet, basic diet plus 15 and 30 mg/day Acremonium Terricola culture, respectively;
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and the formal experiment period was 56 days. Milk samples were collected on days 28 and 56 of
the formal experiment period, and amino acid content were measured. Fecal samples were
collected on days 54, 55 and 56 of the formal experiment period, and copy numbers of
Escherichia coli, Lactobacillus and Bifidobacterium were measured. Results showed that contents
of total amino acid (P<0.01), essential amino acid (P=0.02) and flavour amino acid (P<0.01) in
milk were significantly higher after feeding Acremonium Terricola culture. Compared with the
control group (basic diet), copy numbers of Lactobacillus were markedly elevated in two
Acremonium Terricola culture groups (P<0.01). All data suggest that Acremonium Terricola
culture has positive effects on improving the quality and flavor of milk, and increasing the copy
numbers of probiotics in hindgut of dairy cows. In the present study, the best effect was obtained
at 30 g/day.
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MRIERE
1.1 RIG R R VE

IR 2555554 (Acremonium Terricola culture, ATC) K [ & I o] B A4 TR A TR A
] o 1t A B 5 A7 H oty 8 R R R ) b T 0 5 A 20 [ U R TRV 381 1 R ) i B
H RN NG, S 26.84%H1EE 1 (CP), 5.00% -4 (CF), 3.06%AH/iE i (EE), 4.04%
HLK 5> (Ash) Fil 61.06% LEIZ K (NFE) (FHiiEat) . HAhThaEM: & &5 h
HUEL 84.50 g kgt HUELLHE 44.60 g kg, HUEIEK 04329 kgt, ¥ 0.597 g kg, M
1% 218.1 g kg™.
1.2 vt 5 HRE

WIRLEH 30 SR B AR M2 = s g2, RABENL IR, R, W
T AT =G P MR SRR 1.
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Table. 1 Parameters of production performance for dairy cows in 3 groups.

i 41 Groups
Item XtHEZH Control K EH Low-dose =& High-dose
AR Number 10 10 10
Rk
2.4040.52 2.3040.48 2.2040.42

No. of deliveries

WHRE (RO

23345 23047 23542

Day of lactation
TR & (kg/d)

20.114.94 20.9242.47 20.10+1.87
Dry matter intake
P e (kg/d)

25.1543.88 25.0443.41 25.00%2.64
Milk yield
TR (%)

3.5240.43 3.5540.49 3.5440.29
Milk fat
FLHE(%)

4.9840.31 4.8540.21 4.8440.24
Milk lactose

A& H (%) 3.1640.32 3.1340.33 3.1540.26




Milk protein

X JEZH A S A TMR HRR, KA E AR TMR+ATC 15 g/ K/3k, il & 4 ] i
TMR+ATC 30 g/ K/ . RIG3E63/ , 7R NTUAN, E56 IR M. MR RIHT, HATC
51009 ZATMREVRIANES, Smmseus s, fHEmFsagammmtl, gx
FLO7: OOFIN:19: OOWMEWIVR, 45HK06: 30, 12: O0FIL8: 30%FWISK, UK. FRA
7 R SRR R

F 2 TMRI H AR RN E 72K

Table 2. Composition and nutrient levels of the total mixed ration

TiH Item & Content (%DM)

%43 Ingredients

T KW Corn silage 25.0
EifE Alfalfa 17.0
S Chinese wildrye 12.7
FK Corn 23.9
A Soybean meal 9.0
5. JZ Soybean hull 5.4
%k Wheat bran 45
IREES CaHPO, 1.0
fi¥; Limestone 0.5
#h NaCl 0.5
FivE ARl Premix® 0.5
A1t Total 100.0

£ 32 KF Nutrients levels®

T4 DM 43.6
P RS NEL, MJ/Kg DM 6.4
& H CP, %DM 13.2
H SR 448 NDF, %DM 475
BRI P 474 ADF, %DM 26.9

VEX Starch, %DM 29.4




5 Ca, %DM 1.01

f# P, %DM 0.54

V TRk 4 6000mg, £k 4800mg, £ 9000mg, 4 2600 mg, it 120 mg,
ffi 80 mg, 4% 70mg, 4E4EE A 130000 1U, 443 D 36000 IU A1 4E4E 3 E 465 1U.
Contained per kilogram of the premix: Mn 6 000 mg, Fe 4 800 mg, Zn 9 000 mg, Cu 2 600 mg, |
120 mg, Se 80 mg, Co 70 mg, VA 130 000 1U, VD 36 000 IU, and VE 465 1U.
D PR RS, T NS
NE, was a calculated value, while the others were measured values.
1.3 FEAE S bt

WIS R R RER £ 5, DM@ I 4Rk AN L EAT oF 5. T RHRE AR idE i AOAC
Ty (DM, J7ik 930.15), MIEE(CP, J7i%k 976.05), #5F18E (J7i% 935.13)
4 dh Mk T 4E (NDF) FIRRPEDRR LT 4E (ADF) i 28 [H 22 B £F 41 (%25 Ankom200,
EEML, wHEATF AT A

WIGTFLERT, XS WA AR PR REHEAT IS8 o X =W AT e, A R s = IR SR I
2950 mL, #4330tk RR a0 . miktacCRer, FRIFLARN, FLE AR SR, ER
5o 1E I 5 28R 5556 K R F & HE R 4= B 5 70 T (245 model-8900, HAZ< 5T, HITACHI
HARARATD XL R SR & &7 01

R IE ARG =K (5554 K 9 f1, 15 ff121 fi; 5555 K 3 s, 6 AR 18 £i;
5556 K 0 5 ELUEE R EEZREL) 300 g M, 4k = RIEMZFER A, 17 T-80°C [
THAFRBE DNA HHRIUNS F i g RS DUz ™. 4% OMEGA DNA REUR 7 &

(D4015, bifF i) EHXFATFEAATANR S DNA 5 TfRRTR, Tk iigeE
YL HEAT . 90 E =BT AR 9 ABI 7500 B8 E & PCR X, Real-time PCR SYBR Green |
RT-PCR R 7 &I [ K% £ A 7] . Real-time PCR 31 Je i Z 5445 95°CAE 1 7 min, 55°C
1min, 72°C 3min, 35 MEH; 72°CHEMH 7 min. $FRESIFHHAET (B #&it, A
WP 51 WA 3. K #T B (CMCC 44103), XU B (BNCC 223780) HI LR £ (BNCC106633)
MBS HE B AR R R AN (10° - 107, I THIVERsEhZE . Frok ih 2838 5 5 i 3% DU
Cra#HT4H], Fra I EE R =K.
* 3 WJtE s PCR M5k

Table 3 Nucleotide sequences of primers for RT-PCR



FE[H 3514 Forward primer FBKEE (bp) YRS

Gene U514 Reverse primer Fragment length Genbank no.
AR A TTGGTGAAGAAGGACAAGGGTAGT

189 D16552.1
Lactobacillus TTCCCCAGTTAAGCTGAAGGCT
X T T GCTGGTGGTAATGCCCGATG

106 AB559504.2
Bifidobacterium GCCGTTAGCCCGCCGTC
K TCAAGCTTGCCAGTATCAGATGCAG

218 AF527827.1
Escherichia coli TTCAGCGGGGAGGAAGGGAGTA

1.4 Bl R Geit ot

FIFH7500 System Software ) #rReal-time PCRZE5 5 . 7L HH & R & & 11940 M K I SASHE
HrffIProc Mixed fE s HEAT 73 M7 o Jim A T 5 1) 23 B R T SASHR P H I GLMAR B4 T 73 #r
% H K HDuncanik . B4 DL I AR AER B 0RO, P<0.05AEZER B2
2 R
2. 1 T A0 B 55 SR PR W2 L b B R R ) R

Nk 4 s, ATC AMUgm 7 AR AR A E, JEHES Vi LHaER (SR
B, WA, BER, HARMEER ME ER Rl CREEK, 258R, BEAR
AR 15 B (P<0.05) . 55X I EE, 56 2 7L KR FE IR (135 70 i) 2 i T 8.78%
F110.87%.

R4 MR R TR YA P R R R
Table 4. Effects of Acrermonium terricola culture on amino acid concentrations (% of DM) in

milk of dairy cows

AbFRZH Treatments

1H iR

X HEH {(iPlh =N R P-value
Items SEM

Control Low-dose High-dose
Wit B IR

Essential AA (EAA)

I BE Thr 1.19 1.24 1.27 0.034 0.42
IR Cys 0.54 0.55 0.55 0.012 0.051

R Val 1.62° 1.71% 1.73% 0.011 <0.0001




HER Met 0.56" 0.60 0.59% 0.013 0.04
LA e 1.18 1.25 1.26 0.031 0.12
SLE g Leu 3.02 3.14 2.95 0.078 0.13
KN Phe 1.30 1.36 1.40 0.012 0.11
HER Lys 2.06° 2.20° 2.27° 0.016 0.0005
HEMR His 0.67° 0.76 0.77% 0.0069  <0.0001
FER Arg® 0.94° 1.04° 1.12° 0.0092 0.046
e IR
Nonessntial AA (NEAA)
REEIR Asp® 2.00° 2.12° 2.18° 0.037 0.049
LR Ser 1.44° 1.55% 1.57° 0.016 0.02
REA Glu* 5.20° 5.71% 5.74% 0.061 0.001
Ham cly® 0.51 0.54 0.56 0.012 0.63
NAE Ala® 0.91° 1.00° 0.99° 0.013 0.01
F& iR Tyr 1.35 1.38 1.38 0.029 0.11
2 Pro 2.52 2.65 2.69 0.079 0.27
VTR E 13.08" 13.84° 13.92° 0.18 0.02
L TEEER NEAA 13.94° 14.95° 15.13° 0.18 0.006
RRE IR FAA 9.57" 10.41° 10.61° 0.10 <0.0001
MEIERE TAA 27.02° 28.79° 29.05° 0.34 0.008
AT R )

a, bicfRERZEREE (P<0.05) .

a, b and c indicated significant difference (P<0.05).

2. Bt TR E 5 IR 9 3L P 2 IR 5 B )
ATCH WA J Pl K AT B, LR TR ADSUST B (45 DL BB AR5 s . ATCHIZS I

LR T FEIE TP AR E SR, He BRI (P<0.0001) .

Xt KT B ASUBC A B (1 BCR 80AT S & 52 (P>0.05)
AR5 T B 1 TR WhF i il T A R R S i

Table 5. Effect of ATC on intestinal flora of dairy cows

SR1M, ATC



LbFEZH Treatments
A PRI iR
pORitERa:] (=2t A P-value
Items SEM
Control Low-dose High-dose

# J1%. Copy numbers/g

KB 3.72 3.67 3.20 0.21 0.18
Escherichia coli (1x10°)

LR 1.39° 2.07° 3.17° 0.09  <0.0001
Lactobacillus (1x10°)

BT 2.40 2.47 2.76 0.24 0.54

Bifidobacterium (1x10°)

a, bFlcf{FXZEREE (P<0.05) .
a, b and c indicated significant difference (P<0.05).
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DB T AP T R AR KR BRI &, TR E MBI, 0 T AL
IR . L SCHRERE B AR IR RE 0 (525 1R e AT UL R 0 7 B A
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FREMID LG, G T BRI h A L Sk R R RRR, S LRk,
KEWFEN, ATC Fr o IS REME oY B Y 3Lk S ), SR e P B I (1
FHE2Y, Bk, ATC 37 R 58 Hh 1 B4 AR FH AT 2 S e LT B, 4 0 7L RV ) 3
TR, (BRI RS
3.2 HTFHI ARG A0 9324 5 M 3 G BT 1 S



S IE AR X R R S 2T B s UA AR B2, X E ME BRI S X &
A B JitE A PR TR R T 18 5% AR D) o KA T S5 80 T R B th 2 Bl o K 8 T N R A 21
MR 2 I, AT AR EIER, SUEMEAHLRERM AL, SEEYIAEKVEREATH L
HLEEI R RERO2, ARGk, ATC BAREA I ZE0E bR AT v (0 B, (L5100 T LR
B (1K - Koh 45 Ll ], g HU S B2 IOV BES AR RS /N iz 0 71 IR AR I T O
FEHEINFLRR TR KR, TR B A KPR REDY, S ACRIGAE BN, 3 bR T 1 e P
R A A B T ACRES R, ATC 6 S07 B A £ AN B 2 T 5 0 T Z Ry 5
BAFAR, (5 ATC XA i (e B S A R AR B2 WE ORI, A a5 A
B HHG I0RE 8 R0 B R R F T R . AR T AR (R T T S S R O B L R
FFHFER T 7 A B PR S5 IR AR MG SO o S AT M E G A RIS 25 25 A B e s A
DRy S PR G B IR 1o S8 4 B A B4 P B ol SR8 X 240 A P A Y e 12 AN 20 L S 72 KT
ARSI AP, ATC HshfetE sy (RERR, R RM R LR CHHr A
A REOTRE, FA R, REFEAEIERP . KL, ATLAEN, ATC )4
S 5 Il et AR A AR AR A, A2 — @R R T 90 IiE WIS R AR, BCE Uk
friE NAEL, ORIEDSF R
4 L5ip
T B TR i S AL P R S R, SCEALR ALK, SRR GiE T
A RECR, MR R B RRAS IR, ARS8 30 gld R N AR A RAR .
SE30Hk
[1] Shashidhar M G, Giridhar P, Udaya Sankar K, et al. Bioactive principles from Cordyceps sinensis:
A potent food supplement - A review[J]. Journal of Functional Foods, 2013,5(3):1013-1030.
[2] zhang W J, Kang S, Wei F, et al. Identification of Cordyceps sinensis from Cordyceps gunnii
based on ITS analysis[J]. Chinese Journal of Pharmaceutical Analysis, 2015,35(9):1551-1555.
[3] Zhu Z Y, Chen J, Si C L, et al. Immunomodulatory effect of polysaccharides from submerged
cultured Cordyceps gunnii.[J]. Pharmaceutical Biology, 2012,50(9):1103-1110.
[4] Meng X X, Zhang Z G, Liu X M, et al. Detection and analysis of some active components of
Cordyceps gunnii[J]. Journal of Hunan University, 2002,29(1):12-13.
[5] Fan M Z, Huang B, Li C R, et al. A new record species of the genus Acremonium from China[J].
Mycosystema, 1999,18:449, 1999.

[6] #NXE, ZEWmere, TH, & GRS 0GR BE L M B BT R [T]. K



Ak E, 2011,39(6):3618-3620.

[7] BRaAE, 9KEE, 20, 5. TR EE RS TRV OR B A8 A P M e S e K -F i sgma [J].
BHCELEE, 2009(2):33-35.

[8] Ahn Y, Park S, Lee S, et al. Cordycepin: selective growth inhibitor derived from liquid culture of
cordyceps militaris against Clostridium spp.[J]. Journal of agricultural and food chemistry,
2000,48(7):2744-2748.

[9] Koh J H, Suh H J, Ahn T S. Hot-water extract from mycelia of Cordyceps sinensis as a substitute
for antibiotic growth promoters[J]. Biotechnology letters, 2003,25(7):585-590.

[10] PRz, RifFse, sk, 5. BB InFx AT SR E TR IR [I]. &5 R
Fi% Tk, 2007,33(05):130-132.

[11] tR R Mg, BREME, 0K, 55 TR TR B0 @l 58 AT XS A BT B AR B2 38 7N IR 4
[l A kLS 77 AR 2218 SC4E, 2010[C).

[12] E¥TF, gz, ERT, 5. Lol TA R AARAT G AT XK 20 2 E K &8 RS
TRRLRH T 23, 2007[C).

[13] Sun P, Wang J Q, Deng L F. Effects of Bacillus subtilis natto on milk production, rumen
fermentation and ruminal microbiome of dairy cows.[J]. Animal, 2013,7(2):216-222.

[14] AOAC. Official Methods of Analysis. 17th ed.[M]. Arlington, VA, USA: 2000.

[15] Van Soest P J, Robertson J B, Lewis B A. Methods for dietary fiber, neutral detergent fiber, and
nonstarch polysaccharides in relation to animal nutrition.[J]. Journal of Dairy Science,
1991,74(10):3583-3597.

[16] Wang B, Mao S Y, Yang H J, et al. Effects of alfalfa and cereal straw as a forage source on
nutrient digestibility and lactation performance in lactating dairy cows.[J]. Journal of Dairy
Science, 2014,97(12):7706-7715.

[17] Zhou X Q, Zhang Y D, Zhao M, et al. Effect of dietary energy source and level on nutrient
digestibility, rumen microbial protein synthesis, and milk performance in lactating dairy cows.[J].
Journal of Dairy Science, 2015,98(10):7209-7217.

[18] Cheng J B, Bu D P, Wang J Q, et al. Effects of rumen-protected 7y -aminobutyric acid on
performance and nutrient digestibility in heat-stressed dairy cows.[J]. Journal of Dairy Science,
2014,97(9):5599-5607.

[19] Singh K M, Pandya P R, Tripathi A K, et al. Study of rumen metagenome community using qPCR



under different diets[J]. Meta Gene, 2014,2(1):191-199.

[20] FERIAE, J7FAE, VO, 5. ASEERUET RS ALE BT A E SRR R RIS R [J]. WL R
SR (O S A A RHERR), 2013,39(01):111-118.

[21] Kt AR Ak, sk PR, )BT EE, 5. R0 g s R R S B L HE SR E 0], BT 5B & Aok,
2001(4):12-14.

[22] BN T, B B, 3B, 4. 4 4% AWk B N 0 BE SO R ] R R B AR,
2010,33(02):15-18.

[23] Deng B, Wang Z P, Tao W J, et al. Effects of polysaccharides from mycelia of Cordyceps sinensis
on growth performance, immunity and antioxidant indicators of the white shrimp Litopenaeus
vannamei[J]. Aquaculture Nutrition, 2015,21(2):173-179.

[24] Wang M, Meng X Y, Yang R L, et al. Cordyceps militaris polysaccharides can enhance the
immunity and antioxidation activity in immunosuppressed mice.[J]. Carbohydrate Polymers,
2012,89(2):461-466.

[25] Zzhang J L, Yu'Y C, Zhang Z F, et al. Effect of polysaccharide from cultured Cordyceps sinensis
on immune function and anti-oxidation activity of mice exposed to ®Co[J]. International
Immunopharmacology, 2011,11(12):2251-2257.

[26] fATIEX, B, WI7IE, & UEMARRE R OB IE B A8 A TERE . 8 P T SR 2GR
i fRER 7 AT [9]. Ak HR, 2010,36(3):63-64.

[27] &7k, ZdEs, Beih, & AR W R BRI RN AR A B IEAE AR A MR AR S 2 LR AE AL FR BR
[PsZmad]. ek Tolk, 2010,31(3):30-32.

[28] MK, &M, EMT, S5 MRGASHGN U545 miE A YR S g TR U AR
I [I]. Tl Tk, 2009,32(1):37-39.

[29] Yu R, Song L, Zhao Y, et al. Isolation and biological properties of polysaccharide CPS-1 from
cultured Cordyceps militaris[J]. Fitoterapia, 2004,75(5):465-472.

[30] Koh J, Yu K, Suh H, et al. Activation of macrophages and the intestinal immune system by an
orally administered decoction from cultured mycelia of Cordyceps sinensis[J]. Bioscience,
biotechnology, and biochemistry, 2002,66(2):407-411.

[31] #h3& ¥, E WA . Wl 5T G N RO P A AL R e L R

2014,14(5):32-37.



