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Effects of dietary energy to nitrogen ratios on fecal excretion parameters and microflora of Jianzhou Da’er

goats

FU Min, CHEN Tianbao", OUYANG Yiting, LAI Jingwen, CHEN Min, ZENG Hongliang

(Sichuan Animal Sciences Academy, Animal Breeding and Genetics Key Laboratory of Sichuan Province, Chengdu 610000, China)
Abstract: This study was conducted to investigate the effects of complete pellet diets with different energy to nitrogen ratios on fecal
excretion parameters, nitrogen excretion parameters, and fecal microflora of Jianzhou Da’ er goats. In total, 32 six—month-old healthy
Jianzhou Da’ er goats (16 male and 16 female) with a body weight of approximately (26.16+2.39) kg were randomly divided into groups a,
b, ¢, and d. They were fed with whole—valent pellet diets with a ratio of metabolic energy to nitrogen (ME/N) of 0.59, 0.51, 0.43, and 0.35,
respectively. We collected all feces and urine during a 12—-day metabolic test, and then, the fresh rectal feces was collected on the last day
to test the microflora. The results showed that reducing the ME/N did not significantly affect the dry matter intake, feces, and urine
excretion parameters, or the excretion of fecal nitrogen and nitrogen excretion rate of the experimental goats in each group. However, the
fecal pH, excretion of urine nitrogen, urine ammonia nitrogen, total nitrogen increased linearly with the decrease in ME/N. With declining

ME/N, there were no significant differences in fecal microflora among groups a to c; however the Shannon and Simpson indices in group d
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decreased. At the bacterial phyla level, the relative abundance of Firmicutes was significantly decreased, and the relative abundance of

Verrucomicrobiota and Actinobacteriota were significantly increased in group d. At the bacterial genus level, the relative abundance of

Ekmann in group d was significantly higher than that in the other three groups. The results indicate that the fecal pH and urine nitrogen

excretion would be increased with the decrease in the level of ME/N. Moreover, when the ME/N (ME/N=0.35) is extremely low, the fecal

microflora will be affected, which causes negative implications for the animals.

Keywords: Jianzhou Da’ er goat; dietary energy to nitrogen ratio; fecal excretion parameter; nitrogen excretion parameter; microflora
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Table 1 Composition and nutrient content of experimental diets

(DM basis, %)

i H aZfl b&H ¢4 d4H
Item Groupa Groupb Groupc Groupd
J5B} Ingredient
Fk Corn 3200 2681  21.80  16.70
A1 Soybean meal (CP 43%)  1.90 8.00 14.00  20.00
%k Wheat bran 8.00 8.00 8.00 8.00
Fib Rice bran and hull 6.11 5.20 4.21 3.31
Kb Garlic skin 2.00 2.00 2.00 2.00
K&l Soybean oil 2.00 2.00 2.00 2.00
16L& Peanut vine 46.00  46.00  46.00  46.00
IR A 55 CaHPO, 0.20 0.20 0.20 0.20
FAkHH NaCl 0.50 0.50 0.50 0.50
IR Premix” 0.29 0.29 0.29 0.29
i 1+ Bentonite 1.00 1.00 1.00 1.00
St Total 100.00  100.00  100.00  100.00
FFR Y Nutrient level?
FA 1% CP 1022 11.87 14.07 17.47
HLIE N EE 4.20 5.30 4.10 3.80
wp 0.33 0.33 0.37 0.40
5 Ca 0.99 0.99 0.99 0.97
HLK Sy Ash 10.60 1040 1050  10.60
TR VR LT 2 ADF 2540 2550 2640 2580
TGRS ET 4E NDF 3250 31.80 3250 3240
fRi5HHE ME/(MJ - kg™) 9.63 9.64 9.67 9.68
R A MP/(g-kg™) 4471 6092 8254  115.95
AEZ(H ME/N 0.59 0.51 0.43 0.35

T OWRRE R T eI 2 A 30000 TU 4E4E2D 5 000 1U,
4= E E 200 TU, 4 12 mg, 5% 70 mg, £ 0.2 mg, % 70 mg, 4%k 55 mg, il
0.2 mg, 0.5 mg, @FMARERIFRBE (1R, S IO AR SR AR
YD (NY/T 816—2004) FIXUTE T3 s, AR AR S S

Note: DThe premix provided following per kg of diets: V, 30 000 1U;
Vi 5000 IU; Ve 200 IU; Cu 12 mg; Zn 70 mg; Co 0.2 mg; Mn 70 mg;
Fe 55 mg; Se 0.2 mg; 1 0.5 mg.@Metabolic energy and metabolic protein
were calculated values, referring to the calculation methods of the NY/T

816—2004 and Liu"?”, while the others were measured values.
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PRRE & - IE WA H 8: 00K T A 24 15
mL 4.5 mol - L™ H.SO, 4% JRAM ( 25/ 5 000 mLL) it B
T AR T RS B [ S WA AR TR, T
WH 8:00 T AT 1 RIRWE A&, IRIKTR S )G, 3%
pH<3 (L SN AR 1L ) , I3 BB 5 i 1 20% SR AR JR TR

BT IE B A A . A R BRI S
4 CLRAF GE LI = A

FEAE U E W RE R AR SRS S K R BT
SR A g 3k A5 B0 2 W oA it B e I Vs e SR B AS
mL A I ARic , —80 CYRAF -
L4 H&ENFERERITE
1.4.1 [RFZ0E A HRM S B0 1A

e AoF RS A 8 T4 o B 48 2 PR CURDRL 23 A B )
ARHJBT A B A R i, 24 AR pH L EVA VAR
ZHNY/T 525—2021 & . & &I HEME IR S
PR A 2 TE AR OGO R, Oy T BRI A o i AR Ay
e B HE T 1) 22 5, B AR 5 e 2 05 PR Y (D)
HEM S B0k Ay 25 PR (R HE i o A ek . i
LR AIHA

RIBAR(g-d)=HRETYHE(g-d)xIRA
(%)

HHARZE A (g-d)=HHEZEME T W i (g-d ™) x3%
A1 (%)

HHFR A (g-d)=HHER W T (g-d™) < FRIE
Ao (%)

HHE S A (g-d)=HHZE A (g-d)+ HHER A
(ged™)

RHEM R (%)= HHER A (g-d)/ HEEA R (g
d)x100%

BN AR A T RS H HE (g kg -d)=H
HEZAE T T (- 7D PETE AR 7 (k™)

BN AR A T PR H HEE 2 (g kg -d)=H
HEPR BT (g d™) /215 AR T 07 (k™)

PO AR T2 A H HE R (g kg -d)=H
HEZE R (g d D /AETE AT 7 (ke ™)

BN AR T PR A H HE R (g kg -d)=H
HEPR A (g d™) /AR TE AT 07 (kg 7)
1.4.2 TR ZEZEAH TR TR A Ao

FEAE AN ZREERIN b R AR B A 5 B R
FoA7 BN w) 58 A, DNA 2 HURT 16S rRNA PCR 473 il
FF MCBR T3 B Griffith Z509 0 )7 ik . RG240
TERE 8 HUAE RS MR S A T T Wy DA ARSI, 23 B 24
AE YR ZRE T, AR TRNE Y b B 2R X
F1,
1.5 &itotr

F| FH SPSS 20.0 # {4 One—way ANOVA #4175
Kl EAWr, 8K Duncan’ s T £ B LR,
B Jo %oF 4] kR RE A b HE 47 28 PE (Linear) A0 ¥R il £k
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(Quadratic) [T 40HF o Bk 45 PS4 + bR vfE 25 36
/N, P<0.05 #/REF B E ,P>0.05FREFALE.

2 HRESW

2.1 NEBER L &M BALA R B M K B EHE
it S 45 B R N1E
2.1.1 X R S A0 5

W 2 Fi e B BE AR L X I8 2 T4 R &
ORI | DR VR R R A A TR A 2
H HEM 25004 TG 25 520 (P,>0.05) , 4 K- T4
TR R 1.21 kg-d™, 2800 R W HE M 1y
H1.25 kg - d7 F10.70 kg - d7', ZEME 7 K OB N
62.32% , HAv ARG A T 5 3% A R R Y H HE I B O 1
$729.49 g kg 7+ d F150.59 g kg d . FEH AR

AB UL RRAIR, 2840 pH R PERT N (P=0.004) , H HAT
2 A 4 1R) 22 53 (P1=0.029 ) 5 B AR 44 5 1 Jk T HE
T S 2R R (P=0.046) , M\ 47.35 g kg7 - d 7' 14
Jn%159.57 g+ kg™ -d™ B0 T 25.81%.
2.1.2 XTAEHEM S E0 5w

W3 Win, AR BEA AR E 2 A A
HEk R FRALACEHA BT R 2 A H HE S 800 0 2 5
(P:>0.05) , 25 A H HEE i 8 7.26~8.23 ¢+ d', A HEM
K 63.60%~68.55% . {H 2, B 5 ) K BB & LU FEAIC,
A H AR RS A HE R A HE L H RS
Rt LA AR BT PR A AR A T i S A H
H 2 S 2R M i (P1<0.001) , H B AT 8 25 10 20 ]
2557 (P1<0.05) ,AHXT T a2l , d ZH 53 AN T 54.90% .
152.03% .605.66% .63.82% .147.50% .60.82% .,

®2 AEIRKEABMNKEFLEFEHMSH

Table 2 The fecal excretion parameters of Jianzhou Da’er goats in different groups

i H ZH 5] Group P1H P value
ltem aZflGroupa b4lGroupb c4lGroupc d4lGroupd J5rZE/HT Anova  Z&HE Linear YK Quadratic
TR £ 5 DMI/(kg-d™) 1.28+0.27  1.19+0.27  1.20+0.18  1.16+0.28 0.810 0.393 0.800
B HEMHE: Fresh feces/(kg-d™)  1.25€0.50  1.03+0.29  1.16+0.30  1.05+0.36 0.631 0.446 0.685
2 T HEMHE: Dry feces/(kg-d™)  0.45+0.11  0.40+0.08  0.40+0.07  0.39+0.07 0.460 0.169 0.549
ZEMHENR pH Feces pH 8.84+0.20b  8.97+0.21ab 8.99+0.17ab  9.13+0.14a 0.029 0.004 0.962
PRWAHEMHE Urine/ (kg-d™) 0.64+0.18  0.56+0.16  0.77#0.24  0.82+0.28 0.108 0.044 0.429
AR T H HEHE Fecal  32.89+6.61  28.49+4.98  28.61+4.65 27.95+4.23 0.224 0.084 0.317
per unit metabolic weight/(g-kg*™+d™")
PALTACTHMA B R PR H HEME R Urine  47.35+14.43  40.43£10.65 55.00+16.79 59.57+18.83 0.091 0.046 0.303

per unit metabolic weight/(g-kg*”-d™)

E A P AN NG FREROR LR 22 53 2.2 (P<0.05) , Jo 7 Bl 5 B IR 3R 22 5 AN .3 (P>0.05) . Rl

Note: In the same row, different lowercase letters indicate significant difference (P<0.05) ; While with the same or no letter mean no significant

difference(P>0.05).The same below.
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Table 3 The nitrogen excretion parameters of Jianzhou Da’er goats in different groups

Wi H 217 Groups PAH P value
[tem a2l Groupa b4l Groupb ¢4l Groupc d4 Group d T 2508 Anova 26 Linear —IK Quadratic
H $5% A% Daily nitrogen intake/(g-d™) 20.93+4.39¢ 22.62+5.15bc 27.07+4.16ab 32.42+7.88a <0.001 <0.001 0.363
FAHEME Y Fecal nitrogen/(g-d™) 7.72+2.11  7.26+1.36 8.23x1.51 7.86+1.62 0.715 0.603 0.95
JR A HE R Urine nitr()gen/(g'd") 5.42+0.89¢ 7.25+1.37¢ 9.23+2.15b  13.66+2.47a <0.001 <0.001 0.054
R 2 HE 5L Urine ammonia nilrogen/(g'd") 2.65+2.14b  2.52+1.70b 6.13+3.47b  18.70+18.9a 0.007 <0.001 0.190
HHE S (& Daily total nitrogen/(g-d™") 13.13+1.99¢ 14.51+2.42¢ 17.46+1.71b 21.51+3.20a <0.001 <0.001 0.126
AHEM 2 Nitrogen excretion rate/% 63.60+6.33  65.28+7.75 65.84+11.64 68.55+14.40 0.822 0.363 0.891
AR A T 2 2 H HEE & Fecal nitrogen  0.57+0. .52=+0. .58+0. .57=0. . . .
B AR 2 H HEIEE Fecal 0.57+0.14  0.52+0.09  0.58+0.09  0.57+0.09 0.643 0.688 0.695
per unit metabolic weight/(g-kg*™-d™)
BN ACEHA BT R A H HEHE A Urine nitrogen  0.4020.06c  0.52+0.09¢  0.66+0.16b  0.99+0.19a <0.001 <0.001 0.033
per unit metabolic weight/(g-kg*”-d™)
PANTACH AR B A H HEMEE Total nitrogen  0.97#0.11c¢ 1.04+0.15¢  1.24+0.13b  1.56+0.21a <0.001 <0.001 0.037

per unit metabolic weight /(g-kg*”-d™)

1% WHART]
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Figure 1 The venn diagram of fecal microorganisms in

different groups
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Figure 2 The principal component analysis(PCA) of fecal

microorganisms

F4 AEIREAEMNKEFEH SHMEREY

Table 4 The microbial diversity index of Jianzhou Da’er goats in different groups

231 Group P{E P-value
i H Item
a2 Group a b2 Group b c# Group ¢ dZl Groupd 25 HT Anova  ZEME Linear K Quadratic

Shannon 5 %{ Shannon index ~ 7.46+0.32ab 7.61+0.17a 7.48+0.30ab 7.15+0.34b 0.036 0.029 0.042
Simpson #4X Simpson index ~ 0.981+0.005a  0.983+0.002a  0.982+0.003a  0.976+0.007h 0.024 0.027 0.026
Chaol 84X Chaol index 1101.29+129.97 1 122.64+71.71 1 060.00+98.66 1 044.13+105.83 0.456 0.179 0.641
ACEF8%{ ACE index 1151.52+137.99 1176.26+73.88 1 113.98+103.27 1 101.21+120.37 0.564 0.254 0.663

T T Goods coverage 0.992+0.001 0.992+0.001 0.993+0.001 0.993+0.002 0.816 0.436 0.995

WWW.Qes.019.CN
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Table 5 The relative abundance of fecal microflora at phylum level (%)

i H 215 Group PA{H P-value
Item a2l Group a b#{ Group b ¢4 Group ¢ A4l Groupd 2/ Anova £tk Linear K Quadratic
JEBEE ] Firmicutes 50.39+4.29a  51.78+3.93a  52.5126.06a  41.07+8.13b 0.003 0.007 0.007
HIFFH 1] Bacteroidota 32.73+6.68 35.02+2.35 34.65+5.54 37.60+5.66 0.381 0.111 0.864
PEWLA ] Verrucomicrobiota  1.92+1.68b 2.52+1.76h 3.20+2.27h 8.45+6.33a 0.008 0.002 0.103
A3 B 1] Proteobacteria 2.81+4.89 0.49+0.50 0.71+1.29 0.98+0.59 0.311 0.230 0.179
BKEEFH ] Tenericutes 5.59+2.03 4.60+0.77 4.46+1.34 4.49+1.26 0.395 0.159 0.348
B2iE A ] Spirochaetota 2.02+1.40 1.85+1.51 1.28+0.57 1.89+1.84 0.778 0.724 0.466
BT[] Cyanobacteria 0.53+1.22 0.18+0.10 0.11+0.09 0.13+0.06 0.520 0.214 0.425
BT ] Actinobacteriota 0.12+0.18b 0.23+0.36b 0.14+0.12b 1.01+0.94a 0.009 0.006 0.068
AN 80% Ao A o Bl A5 1) KR B &L LU B AIG , JERE T 3 it
IR 0 e R PR (P0=0.007) 41055 R v
Ha b4 ERARE, JHMBERTHIM (P 31 FRAKELSHFRARMEMNAETLEEER
0.003) ; JEfHTA T 1 (Verrucomicrobiota) FIZR T ] (Ac- R HE B 22 0

tinobacteriota ) X = B f £k PE T+ 51 (P<0.05) , H.d 41
2 5 T 340 (Py<0.05) 5 HA TR FEAT X = B2 A 52
3 B E 0 (P>0.05)

6 fron , )& KF b, WA 6 )& (Bacteroi-
des) i B EREFF(UCG-005) . A% # & (Alistipes )
WFFEE RCO(Rikenellaceae_ RC9) .78 B R AR F B R7
(Christensenellaceae_ R=7) 335 1k G & (UCG-002)
N3 v % 1 & (Akkermansia ) S5 245 2B R A o
WG T H RE SR L AR, 3 7 =2 1A g (Pu=0.002) FIHELAT
BRI (Pu=0.021) P A B L APk, i H. d 213 5
T JE A R B 3 R T 3 41 (Pa=0.007) . BIRTA
Bl (Lachnospiraceae_AC2044 _group) [ A7 X} = & Sc 14
TG AR, 52 0 25 1) IR OE & (Pg=0.042)

SRR 2SR L, PR SR 2l R URDIR , B
B K IR T L A 2R G AR AT AR SR AT A
FIFH R R 3 19 52 , {H T D ZE A HE AR
KZHe T, BB IR AR R 2 BB . R,
ARG AR T A MRS [R) 8 20 b A5 1R T 18 M K H 2R 1
FEEHEM SR, IR FE L AL . TR R
FEAEHEM S B ST T B 570, 227 BH A TE 4
TP S 1R B AP A B A FE A R 43
$70.97 kg-d - HUA10.53 Lod™' - 1 A 4wl 20 51
$70.99 kg-d™'- HF10.56 L-d™'+ B B8AK TASHF 98 25
Ao RKFNEHIE B 2 HM R (1.9 kg-d ) &
FABISE, R (0.6 kg d ™) BAR T ABFSE . 2>
M D DR =2 2 TR SR S 9 i A A 35 0 5 R

Fo HEMEMBKFERTEE(%)

Table 6 The relative abundance of fecal microflora at genus level (%)

i [ ZH %! Group P P-value
Ttem a2 Group a bZH Group b ¢ZH Group ¢ dZH Group d 757 2543#7 Anova &4k Linear YK Quadratic
HIFF IR & Bacteroides 11.18+4.01 13.53+4.02 12.50+2.68 16.95+5.18 0.065 0.021 0.490
J§ BRI RL UCG-005 11.91+2.37 12.65+1.90 12.44+2.36 11.22+3.00 0.682 0.545 0.296
TIKLE & Alistipes 6.36+2.88 5.09+1.86  6.33+2.52  5.02+2.74 0.606 0.494 0.969
PEWFAE R} RCY Rikenellaceae_RC9_gut_group ~ 5.7242.07 6.67+2.42  5.73+1.87  4.98+2.30 0.534 0.368 0.310
VLT ERRHRLE R Christensenellaceae_R—7_group 5.27+1.73  5.32+0.75  6.43+3.41  4.29+1.98 0.331 0.56 0.184
WK [CHJE UCC-002 Prevotellaceae_UCG-002 3.29+2.06 2.50+0.49  2.77+0.75  2.1120.69 0.277 0.095 0.885
Wi 2 R & Akkermansia 1.76+1.72b 2.35+1.69b 3.14+2.26b 8.30+6.24a 0.007 0.002 0.106
IR TEAAR)E Treponema 1.50+1.21  1.79+1.51  1.23+0.56  1.87+1.83 0.808 0.777 0.730
JNEE & Vibrio 1742411  0.12+0.09  0.04£0.10 <0.01%<0.01 0.312 0.129 0.304
BRI P} Lachnospiraceae_AC2044_group 0.72+0.40 1.04+0.47 1.92+1.74  0.8020.33 0.076 0.543 0.042
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BHEEA BRI 2257 o AWFFELE R R W20 B0k 1)
HRAE AL AT IR ) Bk £ a5 0 R VR I
YO0 5 JE R 2 A T R & S DR R
AL TEAS RE R FIER 2 7 5 AR OGP, A v )
e JFRHEL B B 25 DA % R i FLAF 2 KO — 3, R 4
HIREF TYFRE R R E 2R, M TY PR
25 ) {5 HE vt R PR O 2 PR T Rt T
2 X HETABIR AR — 3. 20 pH AL EE
Wiz 3 PN BRI T LR A R R O R, —
b 5 R P B 5 B L pH T v R B A 48 O
H Ao L5 T A 2R 2508 pH AGHRGE , (04 IR 58 R A4
¥ 2 E pH N 6.42~7.64% A 39 F¢ i pH A 6.15~
8.17%, PN 4= 2 pH N 6.42~6.929, B Ik F A Bf 5% 4%
Heo AEKERN R NG 34 2R A A G e MR Al R 17T R 2SR P
SR HOAR IR RS TRDR A 7 LA AT, DR e 2R R D A
X FEAH pH B PN A B, T A I SR FH 4 A1 S0 47 Hi
TR, L 5 v J3E 4 IR DA M) S s o ) o ey A= 7 M E
(H 3T 200 o) HEATHL )7, E R WK, S EEEfE
TR RV A 1R B o R e L T L R RE AL LR
IR 350 T R A IR S BUS W & B Tk
o, T S AE pH KA

AWFFEEE AR, T ML RE L LU R AT 2 1S TR
A HEME, BB T 2 A M A OGP B X 2 A HE
A B E T X 54D IR B K4
IR 11.5% . 14.0% F116.5% B F L Aml i 32.25 kg 2 47
WA T T 2 IR — 2, TRl AR AR SRS Marini 55
WA T AL A5 R, FE AR 2 e AN 3
JEH TR FEORE T RHAR H A RHER
TACHE 0 R PR R, HE T B — i bl e e s IR ACHE
5 52 SRk I AL D e A 6 BFE 3R T, i
SRR R 8 IR 3 % o0 TEIR WA I AL TR AR
P18 5 il A K 28 SR TR RN 2, — 0 43 24 9l 18 Tl
YR & AR Y 1, 55— 8B 03 W Bl B RE i
WS, 308 5 I AT PR ) Tk ik A sl 40 26 Ay TR
2, H A TR RBHE A AN 2 AN S, ER
3 PR ZE TR A I TR0 A 380 25 e VR AR, i e VR T
NI EP R, B A B A LU R AR, TR R B T
ZRMRLURER B 268 L RCHE 1 AR5 F BURM
o8 ZRCHE M S 1, T 2 PR R B R A AR i B 2
i PR R W 25 AN 2, S BUR B A A 5 B %
R MR E RS R B BARNEAE SR, JRA
FHE AR IS EBE I T /AR B4 B
DA N PR B 8 o, s ) s ) gk

32 AEIBERLE &M BALRRIT &N KB FEER
EYX R

168 rRNA (=3 it 12 I P 5 AR w] RUAR G i 5 73 PR
AP Y ZHEM . Shannon 5 EUHT Simpson $8 58 AT
SR T B 2 FEE , d 4L Simpson 38 B0 AIG , 150 B 2%
R Z AR S AR TR 3 40, iX 55 PCA 45 2R
— 3, ARSI, AT VRERE T il g &
SR, X 58 4S50 X0 5 N 1L 3 R i e A
X PR A 2R R A D B A ST 45 SR — 8. AR A R
7N, Bt 5 R R R LRI , d 2 A JERBE TR 1D AR X =F B
WERRIG. R, JEREE ] F L ok ib G
B 11O A W SCAT R, R RE TR I AR G 3 B B ey, P e
T ) ] R 11 5T A S, ARG = BE RIS
2 15T T AR AT EBCSER  BF 5 3R W) A ]
KRB AL LL R 0.43 B, {7 I K B2 A KPR e, BEA
ok 0.35 0, A KPR RE T % . DR, 1R RR BB 260 LL 7T fig
SRR PR S TR B AR SR, R s A
PERE . S UL, A5 R R, YRR EE A LA
0.35 B, PEAR A I )RR 2 TR 1] A X 3 B i 25 14
PERR 1] HA 5 S RN E T D02 B B 0, i A 3
B L A 2R T KB R R s L
O3 TR TR BB 43 D A8 11 645 5 B i 320 A o3 it e A
EFRY T, i AR, 7ERE A LUK ) 0.35 B, I
Ji B T REAFAEVE AE IO Mg RRE (R, 15 5 T WL ™ A f iz
FR, [l o i A R AU EOR /. WEFE R, AT
W e 7 A 2 4k R, 45 5 B ) R R RR 1 9 Ak i
Wb FE J@ KA b A 5 B A A T AT
J& , VLS R A B 2 B RRE AR SR 41 W e
Yo s Z2 S BE AL . A b R R A LR R
0.35 B, 3 va 2 i J@ i A X = B B e A
w2 TR AT DA i 1A B B D) RE R R A
IR B T 22 i 9 IE VR I o EARTT, Bk AR
REA LA AT BB 1 R I iE Ak A, v e S 2R
WG AR AE o

4 ZEig

(1) PR B 2L HE X 3 == 2 M R IR 2 500
B E R

(2) Bt T MR RE AR LU R AEG , 2608 pH ORI AR S HE M B
TR

(3) AR BE AL LL AR 3] 0.35 IsF, Z 4 B JF 11 22
PR = JBE 52 31) f 25 52 W), 20 R P 45 4 & A
AR AT B IR T A, B 15 3 )
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