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Effects of the adsorption of bamboo-carbon and bamboo vinegar
to the diets contaminated by DON on serum free
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Abstract ; [ Objective ] This experiment was conducted to study the effects of adding bamboo-carbon and
bamboo vinegar to the diets contaminated by deoxynivalenol (DON) on serum free amino acids content of

weaned piglets. [ Method ] A total of 28 crossbred ( Duroc x Landrace x Large white) weaned piglets with

KRS EHE:2013-02-21 k46 H AR i) :2014-01-03

o5 B RRMEE - http ; // www. enki. net/kems/detail/44. 1110. S. 20140103. 0828. 014. html

TEER/N: HArE(1986—) , 4, A E#F % A, E-mail : hnjiangzhuying@ 163. com; @115 % : 4k £ (1967—) , § ,#F %
+,E-mail; tjli@ isa. ac. cn

EE€TUH 973 1+ %77 A (2009CB118806) ; B R & A4+ K £ (31072042) ;3 d 4 & AAHF KA F £ A (12])2020)

p=i

http://xuebao.scau.edu.cn



A5

5

24 FETHE, 45 - DON §5 YL ARP IR AT 4 0 AT I00OGS W 3 78 L5 0 2 R 5 A5

an average body mass of (12.10 £1.12) kg were randomly assigned to 4 groups, with 7 replicates per
group and 1 piglet in each replicate. The 4 groups were as follows: control group (a basal diet), DON
group (the basal diet + DON) , bamboo-carbon group (the basal diet + DON + 2% bamboo-carbon) ,
bamboo vinegar group (the basal diet + DON + 1% bamboo vinegar). The experimental period lasted for
37 d. [Result and conclusion] 1)On the 15th day of the experiment, there was no significant difference
between the experiment group and control group (P >0.05) , besides 3MHis in DON group and bamboo-
carbon group significantly decreased by 39. 06% ,40. 62% (P <0.05). 2)On the 30th day of the experi-
ment, compared with the control group, Ile, Val, Cys, Hyp, 3MHis in DON group were significantly de-
creased by 26.60% , 25.96% , 73.38% , 44.61% , 26.09% (P <0.05) as compared to the control
group, Cys, 3MHis in bamboo-carbon increased by 173. 17% , 8. 82% (P >0.05), respectively; Hyp,
3MHis Cys in bamboo vinegar group increased by 55.96% (P <0.05), 26.47% (P <0.05) , 170. 73%
(P>0.05), respectively. 3)On the 37th day of the experiment, compared with the control group, Hyp
in DON group significantly increased (P <0.05) ; His, IMHis in bamboo-carbon group significantly de-
creased( P <0.05); His, Orn, 1MHis in bamboo vinegar group significantly decreased (P <0.05) ;
Hyp, Gln in bamboo vinegar group significantly increased (P <0.05). Dietary supplementation with 2%
bamboo-carbon or 1% bamboo vinegar could alleviate a part of serum free amino acids content, with a de-
crease or a significant decrease by DON challenge in weaned piglets. The weaned piglets have certain tol-
erant ability to DON with the time, dietary supplementation with bamboo-carbon and bamboo vinegar can

give appropriate adjustment.
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Tab.1 Composition and nutrient levels of the basal diet (air-dry basis)
TRPEHECRH L 51/ %
BN SH O OMRE BEOmly sk S BURMY ok BEREE gk BEm ait
62.25 16.79 8.00 5.00 3.00 1.74 1.00 0.98 0.78 0.37 0.09 100. 00
BIRAT LB /%
M RS % o o HERET /(M- k)
17.39 6.77 0.80 0.63 0.40 14.23

1) FRA A AT LA Fe 70 mg,Zn 44 mg,Cu 4.4 mg,Mn 8.0 mg,[0. 12 mg,Se 0. 09 mg,V, 1 700 U, V,, 180 1U,V,

8 TU,V, 1.7 mg,V, 0.9 mg,Vy 2.6 mg, JBER 9.0 mg, ;28 12 mg, £ 4% 0.09 mg,*F 8 0.5 mg,V

W B A Hy I AR, ot TR
0.99% .0.93% ; TR + It 24 IR Jot & 53 %053 i) O
0.37% 0.41% 0.38% 0. 45% ; 75 51 i & /> 55y
W4:0.81% 0.63% .0.66% 0. 68% ; {4 % I Jii &
AEAYBIR 0. 22% 0. 21% 0.21% 0.22% .
AFEE
T FR R0 A H R 2 g ARG R AR S 9% i
AT A 3t A 2 T A AR, PR A .
H AR 3 Uk, ) MBS (] 43 531 B 2K 08 :00,12:00 Al
18:00, A S /KEFMLIK , B HER 1, Sy 7%
WS E AT, B RIE B, DR EEE N
Tt RICE SR X, A B o 0 B, LB R
B RGO SR S5 1 L.
1.4 #HERRERNE

RIGTES 15.30 137 K, 4K 08.00 gE1745 i
TR DK SR I, #6530 min 5 1 3 000 v/min 2.0 15
min 43 & M7, - 20 C 5 0F T A~ A7, H %2 A
HPLC Ultimate3000 1 AB /A ] 3200 Q TRAP LC-MS/
MS 3% FH 5 335 A SCRG- I it 775 I 125 28 BE R 25 it , A A
L2~ 4.
1.5 #iEaiE

BHEL: Excel 2007 #£ 315 2R SPSS 17. 0 #ff:
Hif) One-way ANOVA Xif 41 1] i B0 45 300 17 B R R Ty
22453 H7, Duncan’ s 3 #1745 41 0] 2 5 LA, DAP <
0. 05 1524 22 5 1 25 Ve I Wb o a0 25040 LA 2804
+ FRUEIR RN,

1.3

2 FBR54H5
2.1 REFBEE 15 RFENERESERAE
HIZS 4L

MFR 2 WL IR A 15 K, DON 21 AT H Ay
B ARG AR &R v oe AR e &R = TR
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PBLZIR TR N 2 I8 24 I L (LR AR H R
P22~ 8 R 11 NN SN RS i SN R
BN AT J R AT =BG S R R
a - FIEIET IR N AR UK ARl 2R 1 - B2
AR AR5 3 B A L 22 57 9 AN I 38 (P >
0.05) ,fH 5% HAZH AR H, DON 41K 2 B2 4 &L . 5+
SRR SRR AR PR O R R
GRITNERN SPN RS 7 SN I ESE =N W <118
BHER A BB P AR o - L TR NA
MR UK AR 1 — 2 R 2R 20 i1
8 T 40.46% . 21.68% . 6.86% | 11.22% ., 44.14% |
8.71% 30.96% .10.09% .25.00% ,26.69% \32. 13% .
31.75% 17.77% 1. 64% ,42.59% ,36.67% \12.31% .
5.37% . 37.78% . 32.56% . 18.88% , 13.07% (P >
0.05) ;55 DON A LU, AT AR 4R A MR R TR 52 2
MR H B R R R R AR H R
(7N SO N RS AN SN AT RO =
MR oo — B HEIE T LK | e il 212 il 2 I 53 ol
THiG T 5.54% .9.74% . 5.40% . 7.59% . 40.13% |
4.23% 9.23% 4.06% 33.33% \17.44% 20.72% .
4.65% .9.23% ,4.79% . 1.75% ,25.00% . 9.96% .
7.66% (P >0.05) , 17 B il 4106 2 R A R 58
MR IR R AR L F R R KT T 4
MERGE R IT4 28 B TN IR A 2 B P e 2 1 L L
JUK L I A I R 43 il Tt e T 70.22%
10.95% . 6.84% . 40.44% , 38.20% , 13.03%
41.67% . 28.61% , 45.63% . 16.28% . 14.87% .
30.46% .22.10% ,35.71% ,23.75% .6.52% (P >
0.05). 5% REZLAH LE, DON ZH ATk 4H 3 — FH L4
SRS ) 3 AR 39. 06% ,40. 62% (P <0.05) 47
B AL 2257 AN 3% (P >0.05) .



FEATHE, AF : DON J5 SRR AR AT 5 R TGOS W A 48 355 0 125 S Rk R 5 ik A 52

R2 RRFBEE IS RFELEFSEERSENTH
Tab.2 Changes of content of serum free amino acids in piglets on the 15th day after initiation of the addition pg/mL
5 s B
R E R AR S5t R SRR R B 2R KNAR
X HRZH 30.28 £7.06 19.00+3.62 11.96+1.66 25.85+2.73 16.29+7.10 5.05+0.59  22.64 +3.08
DON 4 18.03 £2.32 14.88+£0.93 11.14+0.41 22.95+0.56 9.10£0.61 4.61+0.22  27.26+2.99
iyl 19.03 £4.75 16.33+1.37 10.99+1.54 24.19 +2.68 7.48£0.36  4.96+£0.42  20.32+2.92
PIlEm e 30.69 £6.16  16.51 £1.72  10.74 +1.49  24.52£4.01 12.78 £3.72  3.64 £0.63 19.18 +1.79
13 - %%ﬁ%% A A A#%%Q%@ A
HAR AR SR HEmR 225 R AT R B AR
Xif HRZH 6.75+1.89 10.96 +0.80  18.44 +2.91 78.84 +7.83  6.76 +0.68 0.16 £0.02 14.16 £2.21
DON 4 4.66 +0.65 11.12+0.73  16.58 £+0.94 87.75+3.28  7.06 +0.36 0.12 +0.01 10.38 £0.63
() 6.53 +1.18 11.59£0.89  18.11 £1.67 91.31 £5.27  6.71 £0.12 0.16 £0.02 12.19 +£1.30
PIlEwRAl  6.44 £0.99 9.82+0.67 18.74+£3.94 83.40+7.56  6.69 +0.36 0.17 £0.02 13.35 +2.76
AR Wity BHER
n ) N
WS T mEm sEm o cEem wEm Fikam
Xif HRZH 7.75+1.26 0.63 +0.07 13.17£0.98  9.12+0.63 77.38 +31.45 16.86 +3.05 1.50 +£0.27
DON 4 5.26 £0.37 0.43 £0.04 10.83 £0.54  8.97+£0.55 44.42+5.66 17.26 £3.17  0.95 +0.20
iy 6.35+0.52 0.45 +0.07 11.83+1.36 9.40+0.78 34.42 +1.67 16.51 +4.42  0.86 +0.12
TIigmel  7.66 £2.07 0.50 +0.09 12.44 +0.83 8.00£0.50 57.95+20.95 15.25=+2.21 1.16 £0.48
T AR
ST = YA _ -
X R4l 0.65+0.10 26.06£3.84  0.45=x0.05 11.61 £3.49  10.01 £1.79  0.64 £0.07a 49.57 +4.74
DON 4 0.57£0.05 24.66+0.97  0.28 £0.06 7.83 +£0.77 8.12+0.72 0.39x0.02b 43.09 +2.76
iyl 0.58 £0.09  23.78 +0.98  0.35+0.06 8.61 £0.69 7.33+0.70  0.38 £0.03b  46.39 £3.65
M4 0.45+0.03  21.68+1.65  0.38 +0.09 9.69 +1.53 8.07+1.43 0.51 £0.02ab 45.90 +25.18

1) APHEATHM 474, BH 8BS, LH—AMER FEILFELEEATEFRREZ(P>0.05,Duncan’ s 3% ).

2.2 REFHREEIRFHENEFREEERIE
AFE 3 AL BG5S 30 K, DON 20 A7 4 AT
B ARG AR 5o 2R AR =R R &R
BRI OEIR H 28R 2E R EREER K4
RINAHER JNAR AR AN S E R .« -
SUILIE TR AR UK 1 — F L2 2R i iR 5
PR 22 RN B3 (P >0.05) {5 5 %) HEZH AH
Ee, DON 210K 2R | 52 SR I R Y o IR L 75
fiR R 2R AR R T Al R 1A
BRR BN S E R o - BIEIE TR NEAR .
JULRK 1 — H L 21 2R Il 24 2 73 I AR T 26. 42%
16.42% . 21.88% . 29.17% . 24.62% . 22.62% .
19.83% . 20.00% , 15.98% . 37.08% . 23.38% .
32.28% . 41.72% . 12.98% . 11.52% . 52.56% .

19.62% 2. 61%. 5 DON 2HAH L , A7 7k 40K & R i 2

i HZMR L2508 AR RN R A A 52
iz JULIKZr 3T T 8. 18% 20.58% 7. 61% 3.78% .
25.00% . 6.39% . 18.35% . 18.78% . 13.51% (P >
0.05) ATEE LIRS 2R MR IR O EIR 22
MR AR A SR S 2R IR 1 — F R R o
T E T 6.98% 30.64% .13.57% .0.10% 4. 12% .
31.25% . 42.28% . 11.96% . 27.03% . 32.08% (P >
0.05). 55 X B 41 A L, 77 ok 4 41 & R B 3 R AR
32.00% (P < 0.05), DON 25 F147 [ils 8 25 43 1) B A
21.73% \19.14% (H2EF AR B3 (P >0.05) ; DON 41,
VB FIAT i R 2 S5 AR 4 ) i 2 R IR 26. 60%
26.19% 31.48% (P <0.05) ; DON 41 47 B¢ 40 FAy ik
AR TRy ) B Z R 25. 96% 31.79% ,29. 75%
(P <0.05) ;DON 4 /i 2 FRFFAIG 24. 34% fH 22 57 AR i
Z(P>0.05), 47 e 41 AT B W24 93 1) . 3 R AR
41.52% 37.53% (P <0.05) ; DON 41 77528 A7 i
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WL R TR TR B 37. 08% 41.57% 37.08%
HZEFAEE(P>0.05) ; DON 21 4 ik 2 A
73.38% (P <0.05) , 17 i 2H FNAT B W 240 25 S AN S 3%
(P >0.05) 55 DON 1 AH b, 47 ¢ 240 AT Ity ok 2~ b
SRS BT B 173.17% 1 170. 73% (P >0.05) ; DON

44.36% (P <0.05) NTEER A2 AR EH (P >0.05),
5 DON ZH A Lo, 47 18 W 4 I8 2% F 1 55.96% (P <
0.05) s DON A MIFT 5 AL 3 — WAL RS> 0. 45
1% 26. 09% .19. 57% (P <0.05) A it il 2H 2% F A i 3%
(P>0.05), 5 DON 41 A b, 7 it v 41 & 3 T+ &

AT 5 41 2 BE T 2 IR 3 ) B AR 44.61% . 26.47% (P <0.05) A7t 8. 82% (P >0.05).
£3 ABRFHREEINXFELEREEERSENTL"
Tab.3 Changes of content of serum free amino acids in piglets on the 30th day after initiation of the addition pg/mL
415 . ciks L
KR HAR S AR SRR R SRR HRNER
X HR4H 28.24 £7.48 29.41 £4.56a 17.22 +2.34a 30.64 +4.45 13.62+2.82 0.72+0.38 19.29 £2.54
DON 2 20.78 £1.14 23.02 £1.87ab 12.64 £0.73b 25.61 £1.29 10.64 £0.79  0.51+0.12 22.06 £1.22
iyl 22.48 £1.59 20.00+1.69b 12.71 £0.90b 23.61 £1.94 12.83+1.50  0.33 £0.08 23.47 £4.44
MBS L 22.23 £2.04  23.78 +1.21ab 11.80+0.48b 22.83+1.77 13.90 +1.53 0.41 +0.02 19.29 £1.32
i) - W E IR _ _ AJEQZ\%’EL%@ _
AR ORI AR HAmR 2R R R fik R
PUPIEE| 13.00+£0.71  13.22+2.26 27.93 +4.06a 88.84 +12.01 10.89 +1.33 0.20£0.06  22.30 +3.70a
DON 4 9.80+1.03 10.23+0.55 20.68 +1.10b 91.59 +7.60 8.73+0.52 0.16+0.01 16.87 +1.89ab
Ly 9.33£1.81 10.05+0.98 19.05+1.16b 98.56 +1.04 9.06 £0.41 0.20£0.03  13.04 +0.65b
BSR4 11.13£0.92  10.24 +£0.51 19.62 +0.74b 87.36 £2.69 9.09£0.30  0.21+0.04 13.93 +0.50b
e EHER
N > N
oy iﬁ; 2%; AR SEM  cEEK  SER  CPRER
pogiHil 10.20+2.37  0.89+0.20  10.52+0.85 10.82+1.90 58.92+13.72 21.38%4.23 1.54+0.35a
DON 4 8.57 +0.87 0.56 £0.05 10.70 £0.71 8.29+0.50 39.90 +3.65 12.46 £0.99  0.41 £0.08b
iyl 7.10£0.49  0.52 +0.07 9.13+1.15 8.07+0.79 47.22+6.33 14.80£3.68 1.12 +£0.22ab
Prigmdl  6.82+0.41 0.56 +0.05 9.95 +0.61 8.19+0.46 56.77 +8.68 13.95+0.96  1.11 +£0.24ab
AW E LR
205 o — FHE Pk 1 - HE 3 - % e
e S I waEn  mmm  mmm
PapiiEE| 0.57+0.14  27.16+4.70  0.78 £0.24 11.97 +1.20a 10.55+1.48 0.46 +0.05a 35.61 +6.19
DON £ 0.50 £0.06  24.03+£1.20  0.37 £0.04 6.63 £0.55b  8.48+£1.07 0.34+0.0lc 34.68 £1.75
Yol 0.39£0.04  21.08 £1.57 0.42 £0.07 6.66£1.18b  6.66+1.18 0.37 £0.0lbe 32.27 £1.09
MBS 0.38 £0.02  23.85+1.62  0.47+0.07 10.34+1.31a 11.20+1.22  0.43 +0.02ab 27.49 +2.04

1) AP AF M A7 R, RS R , LA — MR FEREFEH LT £+ FZF(P>0.05,Duncan’ s % ).

2.3 AWFIREE 3T R{FEMLE
MFE 4 T4 R 37 K, 5 % A
DON 2 M AT IS ARG AR W 7 = AR 5=
AR AR W AR R NAR . AR AR
R AR H 2R 22 2R A TR L R KT
AWl RIAZIR NAR CEDE R o - 2 I
TR NERR UK 3 - B RA &R AR 2R
REFH(P>0.05);DON HARAMREFALE (P>
0.05) AT A AT BT 537 B 35 R AR T 36. 54%

EERERSE
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43.14% (P < 0.05); DON 41 4 4 Ik B = B A%
66.31% (P <0.05) AT 4L FAAT B W 41 25 3 A
(P >0.05) ; DON 24 FAT hc 1 5 A W e 2 7 A8 1
FH(P>0.05), FTHES W4 8 3 FF i 71.85% (P <
0.05);DON AT H S HARE R AL ZE (P >
0.05) AT ESR A A% 34. 11% (P <0.05) 475k
HEFIMHAR 2 F A W% (P >0.05) ,DON 2 F147
itk 21 5. T} 55 (P < 0.05) ; DON 41 — H 3L 4 4
ZEFARE(P>0.05) AT TSI k2 A
(P<0.05).
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Tab.4 Changes of content of serum free amino acids in piglets on the 37th day after initiation of the addition pg/mL
15 W BHERR

RiE MR AR S5t R SRR R B A IR KNI
Xif B4 15.26 £2.39 35.00+1.68a 13.10+1.12 27.59+2.10 10.43 £0.61 0.46 +0.11 19.83 £1.96
DON 4 19.21 £4.45 33.37+4.54a 13.73+1.45 29.10+2.85 10.88+0.97  0.81 +0.47 17.08 +2.06
iyl 12.89+£1.80 22.21 +1.44b 12.16 £0.68 26.14+0.96 10.83 +1.84  0.50+0.03 19.03 £0.37
MBS 22.64+2.78 19.90+1.79b 11.84£0.92 24.99+1.71 14.60+2.08  0.56 +0.19 17.57 £2.15

. _ Wity B 04 e R

HAR BER SRR HEmR 22 E R R i E MR
I HEZH 9.54 £0.54 12.88 +£0.77  20.42+0.81 106.69 £10.41 9.89 +0.92 0.15+£0.02 15.58 £0.99
DON # 11.43 £2.13 11.60 £1.17  21.00 £2.37 96.97 £12.42 8.64 £1.02 0.14 £0.03 15.58 £3.90
(gl 9.37+£0.53 11.86 £0.32  20.07 +1.15 93.13+£5.60  8.64 +0.63 0.17 £0.00 15.53 £1.78
PIiemel  9.46+1.03 11.00 £0.90  19.24 +1.58 87.47+7.10  7.82x0.55 0.16 £0.03 15.15+1.94

1E L AL
W R R e sEm sEEE nEM CHkEW
i R
AT HEZH 8.58 +1.21 0.58 +0.08 11.21 £0.83  10.24 +0.51a 36.84 +4.12b 25.77 £3.44a 1.08 £0.26
DON 2 9.05+1.99 0.54 £0.12 12.32 £2.79 3.45+1.28b 37.57 £6.41b 18.93 +1.8lab 1.27 £0.24
o4l 7.11 £0.89 0.51 £0.07 10.69 £0.26  9.34+0.29a 44.23 +6.77b 22.83 £2.72ab 0.83 +0.14
PIlEm e 6.25 +£0.21 0.61 £0.10 10.69 £0.70 8.65+0.75a 63.31+9.64a 16.98+1.94b  1.22 +0.26
e A

A RE L am ik R R TR

IETR =R AR AR
PUPHEE) 0.38+0.02 24.79+1.44 0.45+0.04 6.71+£0.42¢ 9.01+0.98a  0.36+0.04 35.10+2.01
DON 4 0.36 £0.08 21.14£3.40  0.39+0.12 10.16 £1.09ab 8.32+0.78ab 0.29 +0.03 38.39+£7.10
iyl 0.35+0.02 19.59£0.99  0.41+£0.00 7.50+1.18bc 5.74 £0.36¢c  0.33 +0.04 32.32+1.54
BSR4 0.29+0.06  22.41+1.16  0.57+0.11 12.88+0.91a  6.81 £0.40bc  0.33 £0.03 30.09 +1.99

1) RP 88 AFHM + AR, AP REE , LA — AR FHREFHH LT £+ RZH(P>0.05,Duncan’ s 7% ).

3 g

LR 3 4 LA PN B0 05 0 T B 9 4L R 4,
HLIR5 AR FREE I 2R AT L9 B A0 380 1 1) 4% 41 41
Z I 2 B TR SRR W, R+ 4 24 2 i
TE A AT 3l T 5 B B3 B S PF. Y WL A B A Ak
SR I 485 5 | L 2 R A A R i
Tiemann 25 FIE AT 9 21 B 55 W, DON 1] 53
L0 RS /0, L 37 4 T S P R R R
BTl A SRR I P R E O AR T
PRI BE % B0, FF R S WL MR K 1 5 A R i A
P OL. 2 A RAE PR A i i S v 3 T A
AT LAVEBEA B R A A i S A R
W 5 T BE T3, A AR AL /NG T
SRR SE KA BE WL M A R Y R
SRS R JE 30 T BN L3 U B A R A AR
" B TE A R A 43 O 2R 1 AL 4 B A % 2 41
J. L1 85 R 13 2 15 LA S i i 1R 3 %

HEBUUR, HOKF R sh Wi s SR 00, BT L
RS B T R SRR U R B
HARRAES: 5 8 O A ORI RE A, 1 HLAE
BRI S DR, AR o, 8 24 R v 4
FHLAUEARRE T, BRI 4 B B 5 AR T LA
HAYERF IR H W AE B IIRE, 28 B B A AR 2
JH A R R LA B — b b SRR,
Rz w2 BRI B BTE U2 B, & LA
AR E T AR Z — , AT PR B )R rh 2 R
VA AR ARG R S S B T R — b
RS , B D IR BRI S B R A T 4R
B2 S HATAR I 77 AR 3 — FJR A R 2 2 ikEE T
AR HAG =) RN 3 — R 2R 42 SR A7 TR
TEE LA L h 8 B A LR 2 F e, 72 LA 29 i i
FHAh B R — R BSOS T2 2 L T 1Y
SEp e 1N ek < N 7 N o (eN = (R i e S D
BIORAS BRI HHE B 445 Ak
5955 15 K, DON A FIAT i 2H 3 — FBE4H 24018 53 0l it
http://xuebao.scau.edu.cn



12 CE: S S PN

¥oE AR F35 %

EEAR 39.06% 40. 62% (P <0.05) , Ak 25 5 %
WMAZRARE(P>0.05). HitL,3 - PR AR
TRV LR B2 A FH 2 32 ) DON [yl il Bx
3 - WEAHARS, il AH A d AR S 5w S
X IR 22 S AN .25 (P > 0. 05) ,{H DON £ A3 FAIK
3 L3 1 2 S HE R A #, T 72 DON iy JE ik |-,
I BT I VA T v LT 0 125 S B IR Y e
UiH] DON AR LA Z LR 1Y - F i 3, A A T2
FIB AT, SR8 AR R PR RE Y 5 s B IR
BSIMAT IR BT RS WOA — & B .

L — RSN 0 — Fh b Z LR , 7EAR Y LK
BT 256 MUK & 4550 0 AE T, BRAE 1R
TR, BEL b A0 MR Py ot S A R I S AR
fig ( Branched-chain amino acid, BCAA ) j&ME— 1) =2
TENF PSR I b F AR, Al R e &
MR AETR , B AT A A HERE A 2E 2 1 o5 AT
TR AR R AR i s AN A R
IR B AE . K114 SR A4 2 R 1 i 5L 30
Pyrb X2 R g8 N % A v B BT, 2 S TR )
AE. FRH I 2R 2 A PRy 19 A ST RE R A= i 1,
AR 1 1) E ) A 55 30 K, DON S 2#R
3 I U s A B IR % R AR B 2 R AR, AT o FNAY
PRI ] 38 03T 9 S A IR Ty , 45 2R 3R W] DON nl fig
FHGS AT, I R 20 2 B R,
M S R, RRAR S 0, 3 5 AR B A R Y
DON & RNA DNA FIEE [ 5T A T 7E 40 1 770 45
FH—2. 75 DON 75 YL iy JEmli b, i m AT Jie 5077 g
A ZRSOR I ELATIE R 1) 22 A A T ACR B0 TAT
Bé AR 37 K, A R o3 I 1 25 A HE R AT)
IR FEAR Y a3, (H DON 21 32 3 i & iR 2. % T &
(P <0.05) ; MAT A AHAH ZIR 1~ W R 2R W25 [
R(P<0.05) ; iR AHAH =R SRR 1 - LA
IR T EFEN(P <0.05) , H R R LI 2 R 43 21t
e s 5 Tt (P <0.05) . G5 R R WL 5 U] DON XA
BRI, T B RT3 2 T 3
R
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