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CLH AR KT 22 B/ B AR RGHH 5 000 =/ H—55 Bt & Ok w35 82k R AE 0 0,
HR 2291 7300705 2. H it Al K 22 2 R = BR 22 B, HR 2241 7300700

WE: AR FARF AR KFHAEF SR, GG BT ABOY R, FRIAALE, PREIRTH
B AR A AT A H 0(CK 4), 0.01%., 0.04%. 0.07%. 0.10%. 0.15%. 0.20% 7= 0.30% (& BARRF#HFE &), #/4
PRSP AR RS R R A K R R AR AT R B A B A A8 h R e W, SRAM: B 4EA A F (GP).
F i % (DMD), A B8 (VFA) A PR (CH) Z S HAMB RS MMt kmigim, AL 48h
BAE R K, pHI BB KMat eyt KmEik. 12h/5, 0.10% 4 GP 2% % T CK 4 (P<0.05), 24h B, #HmiAk
REHPEFHSEAMRDMD 5 CK A 27 R 2 (P>0.05), ™45 KA 0.20% F= 0.30% 28 45 B #& DMD Ml % CK 41
SR AL T 9.71% F7 5.80% (P <0.05), M#E48hat, B4 AR DMD A EGEME (CPD) 5 CKA 2 FRE %
(P>0.05), K& ZBER A, KAHE T RAS R NH-N) REAT 7.05~13.97 mgdL™, £ §RAEHESGiE
FREFEE N, 0.07% 2842 0.10% A B CmAEEL M BRARE TREKRT, L, SFaRTRETGHH
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Effect of varying levels of stevioside supplementation on in vitro gas
production and rumen fermentation in sheep

QI Shuai', JIAO Tingl, LI Xiongxiongz, LI Shuyanl, WANG Huningl, SHA Yuzhu2, ZHAO Shengguo2
(1. College of Pratacultural Science, Gansu Agricultural University / Key Laboratory for Grassland Ecosystem, Ministry of Educartion /
Sino—US Grassland Animal Husbandry Sustainable Development Research Center, Lanzhou 730070, Gansu, China;
2. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, Gansu, China)

Abstract: We studied the effect of varying supplemental dietary stevioside levels on nutrient degradation and rumen
fermentation in sheep. In this study, eight experimental sheep treatments were set up, with stevioside supplements at 0 (CK
group), 0.01%, 0.04%, 0.07%, 0.10%, 0.15%, 0.20%, and 0.30% (based on the air-dried matter in the diet), and the rumen
fermentation and nutrient degradation rates were evaluated for 48 h by an in vitro gas production method. The results showed

that the gas production (GP), dry matter degradation rate (DMD), volatile fatty acid, and methane yields, in all treatments,
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increased with prolonged rumen degradation time, peaking at 48 h. However, pH decreased with prolonged rumen
degradation time. After 12 h, the GP of the 0.10% group showed a significant increase compared to the CK group (P < 0.05).
At 24 h, the DMD in the 0.20% and 0.30% groups was significantly lower than in the CK group (P < 0.05), with reductions
of 9.71% and 5.80% (P < 0.05), respectively. Compared with the CK group, there were no significant differences in DMD
and crude protein degradation rate of all other groups at 48 h (P > 0.05). With an increase in fermentation time, the content of
ammonium nitrogen (NH3-N) in the rumen fluid of each treatment ranged from 7.05~13.97 mg~dL7], which was within the
appropriate concentration range for rumen microbial activity. The 0.07% and 0.10% groups maintained elevated levels of
acetic acid and total volatile fatty acids. In conclusion, the optimal concentration range of stevioside in sheep diet was
observed to be 0.07%~0.10%. These results provide a theoretical basis for adopting the appropriate stevioside

supplementation levels in sheep production practices.

Keywords: Stevia rebaudiana; sugar substitute; in vitro fermentation; simulated rumen; rumen nutrient degradation; rumen

fermentation; methane

Corresponding author: JIAO Ting E-mail: jiaoting207@126.com

Eif 24 (Stevia rebaudiana) X Fx R & %« & 5.
BB R, R 2R R R A, Y
AT, 2 AR R SR BN TR B H (A TR
A E A A Y BT, SR O 4 Bk
S8 — DR I 4 o e LR A R AR P A R T
Y 5 SRR T 18 ot A B e 2 R A TR R B
REH, A o — R, AR R A A B
(19 1/3, (HEE BN RERE LS £5, B RTPE N & fdsn
FICHE 32 B T AL OB PR A
7= el

W FC 3R BH, TRk A 0 B R R B 08 D0 T R E
D, (R sh R &, s K ka7, Wang
2V I i ok T ARDARL o VAR 0 85 B T i A 4 e U 0 A
0 H YR e s R Y H OB, I H BRI RS RO
., Han 45 B 9t % B0V 0 8 460 00 7 B 0 4 v 1L 2
KB B R A I P AT Y R T P R AR 4R R R AL
o WA BT R B, TR S N A RE RS G
LB H P R TR LR BT SR T R
SRR, R A T 9% T RO AL B Y B bR
TN B 2 0 AT DL e B A AR K R AT IR PTE AL
B AN S e, BERIER R 1% 5 R
F1.0.08% 13 HLAK, G898 B8 m 5 28 AR K MEBE L JR R 1
R AP T B L R, TR R A
BRI FAE R R & 2R 5 A T A
Fi, HTE R A Zh P, 63 56 T 5 B 1 I K F
[ F T8 38 7™ BAS 2 o AR B B Rk AR R 2019 4
FI55 194 544, H 2020 4E 7 H 1 B2, k4=
A b A5 1k AR PR S A R A K SR AW RS ) (2

FEBR AN T b ko DAL, O AR P AR
ARk i BT R P, AT B R B 40 R £ AR R
A =, 1Tt & B S i, R e
A oMb ) 2 € e R AR v R BRI ) 8 B R0 B 1]
b2 SR TT i 55 2 AT B o AR DL
5908 O E OB, JE AR A R B SR, B TR
AN T 00 7K - i 2 R X 4 R AR AR R RS BN
BRI B2, DU SRAS B 2 Jd O T AR v e B
RO ISR IO SR AR, SE A AR
AR ER

1 ARHS 5%

1.1 iR

T 3 B ) B A 2 A PR A |, PR R
T & =90%, & =280%. Ht:fl H A LE 4% F wi
W oy W ML BE R, 33 0.425 mm 77, )£ T4
R -
1.2 EBEREESIMEETRIIKE

o B BCRVE T IR E Rl ik B A M = RN EE
. REEBEGEANEMAREI REFERHEN
T, RAEBNETIHGE 39 C HilH CO, KK
REAE T, MER L=, 420 mid T8
W, BT 39 C /K ORAF, B FR82iE N CO,
SN
1.3 R HMREMRKLEFKFE

TR TR H5 b e N B3 R0 [ R b AT b A 7 1A
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A4 SRR UE (NY/T816—2004) B A 8 57 T B &
(PR 45 kg, H ¥ HE 50 g) B B 11 A, M Z M IE KR
A PR A F %A RN TMR &R A H R .
H R Al J 8 7R K an e 1 fn sl .
1.4 R

WA N 8 AN AL F A, B 1Ak 56 X 18 41 0
TR o XA (CK) L H RN SRR, AS TS ol
5 0% o RIS A DL H R D B AL, 4 A N H R
0.01%- 0.04%- 0.07%- 0.1%. 0.15%. 0.2% F1 0.3%
(AR 5 2 il IRt 4 00 7, B 1 kg 22TR &
FE 0 ) 75 0 24 BEEF 0.10 0.44 0.7, 1.04 1.5, 2.0 F1
3.0 g
1.5 &ML EE

FREL 0.5 g /) TMR 2R & HAR, 2T LY e
b, B DOHLHEAT B, ON 100 mL P2
B S E B TE 39 'C T A 30 min, 2R 5 B R
EWFEHBEWE N TEFRBE AL 1: 2R A
5], HEH B B 2 H CO, SRR (1 AE W 15 97 TR
AW 30 mL T2 AU A, K i BE T 2 I ) Rk

0.5 2 3.5, 5. 7.5, 10 fll 15 gL' {3, I B Wi it
W HC 0.1 mL ¥ 1 B0 2 b 2 7= AU oy, o RN
0.1 mL 781K, HEth =<8 Ak, HIRE Ak T
BV AD I, 10 37 AU W 4R B (Vg mL).
£ 39 °C 1ER K A LB R ] 72 FLA DL S
B8, K R AU S T AN SCZR AL R IR OK B K
TH] e B A ey 1 AU B R VRO IED = ) R AL
U I8 ANE A, FEa B RIS 3 DN AR, DL R
PIGR 2
1.6 MERRSHE

FE R B RE il 3% 77 U 24 64120 24, 48 h ()
ZIFE (Ve mL), tHH Rt~ & (gas production, GP).
£ 2. 6. 12, 24 h, HUHE 3 A0, ORI
NVKIKH o 281 R B o FH Z8 TR KK DB AR 38 Bk 13
HARIE T )5, ¥ 2 65 C AR T2 EH 5, Wl x
T P4 fi# 2 (dry matter degradation rate, DMD). 48 h
RIS G, BRI A 6 4>/, Tl € DMD A
T A P& fi# % (crude protein degradation rate, CPD), /=
AUE R B DI E pH, £ B0 JE I E A

1 REIRRA KL E F KT (KFEAL)

Table 1 Composition and nutrient levels of experimental diets (air-dried basis)

B 77 20 A% L 51 ey S5 Th
Formula composition Proportion/% Nutritional level Content

T 2K Corn grain 38.00 T#)J5t Dry matter (DM)/% 86.00
FKMEZEHT Corn germ mea 20.00 1L A8 Digestive energy (DE)/(mJ-kg ') 14.23
FEH Corn cob flour 9.00 R4 B Metabolic energy (ME)/(mJ-kg ') 11.67
&7 Rice husk powder 8.00 5 Calcium (Ca)/% 430
I 3K | K 2 Sprayed corn husk 6.00 T#% Phosphorus (P)/% 1.90
T K Corn husk 5.00 ¥ E M Crude protein (CP)/% 9.40
74 Cottonseed meal 3.00
3ZFf Rapeseed meal 2.00
ZH Soybean meal 3.50
7. J% Bean curd 3.50
1% R RN INFR 1% Premix additive” 1.00
fr &k Salt 1.00
St Total 100.00

VigT W BURE A VA 220 000 IU, VD 372000 1U, VE 2000 1U, D-E¥E 40.0 mg, JHEENZ 2 000.00 mg, Mn 710.00 mg, Zn 2 005.00

mg, Fe 830.00 mg, Cu 680.00 mg, Co 12.00 mg.

" Each kilogram of premix contains: VA 220 000 IU, VD 372 000 IU, VE 2 000 IU, D-Biotin 40.0 mg, Nicotinamide 2 000.00 mg, Mn 710.00 mg, Zn 2 005.00

mg, Fe 830.00 mg, Cu 680.00 mg, Co 12.00 mg.

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

1432 ol B

41 %

& (NH3-N) FHHE & P W7 B (volatile fatty acid, VFA)
2 &

GP W52 : i H A XN GP,=V,— V,; ;X\, GP,
RNEE SR TE ¢ B Z P SE (mL); V, NFESE i %)
B (mL); V, N SEWIAE 4L (mL).

o B W pH W - JEASHUH J5, 2 B A PBI10O
pH 158 F= S TR B FR ) pH.

B IRV R AR 2 W R R R AR AT S AR
R 2R SR LR s T e

T B Al = (R AR b B < JR TR & & -
TRIEFE B < FRIE TR & &2 )/(RFE S E & < 5
TH )i 2 &) x 100%:;

MEORmE =N EE < FHEOSE -
PRIEFE S < RIS E A S B)/(REEE < 5
L& A& &) x 100%.

NH3-N I 2 « B4 7 5% 28 iy R MY L i, A
RIS E TN E DA S AT E, Fetlad SR8
PrfE il 2k, PR EUE AN E

VFA I 58 « K F 2 5848 7890B < AH €2 3% 43 Il
. %k N AT-FFAP B41E M (30 m x 0.32 mm x
0.50 um), Hf FBE O (SSL) I & N 250 C; & W %%
(FID) L FE 5 250 °Cs # AN = 4 A< (99.999%), A
JE 77 100 kPa, 43 i b~ 5+ 1; AR : 255N 400
mL-min ; Hy 4 35 mL'min '; N, 4 40 mL'min ; i
FEEB 1 pL; FHIRFE - 120 C £ FF 3 min, BL 10
‘C'min ' FHEZE 180 °C, {7 1 min.

CH, (5. Z Rk i 55 &1 7 ik, AR E &
P2 < FE TF AN (5] S 0 7K T it 28 W 1 4R AM R B CH,,

7= 8 (mmol-L ™), 15 AR A: CH, P& =0.5 x 2
W — 025 x WIRIKFE +0.5 x T ERIKRIE .
1.7 HELIEBS o

FH Excel 2019 #E47 ¥4 ge it FH 7 3518 55 #E 1%
LRI E 45 B, K SPSS 26.0 B4 k4T B R 7
ZE4rHT (ANOVA), Z 7 B E M H LSDIE 1T L H L
# (P <0.05),

2 HR50M
21 HHEBEETIERMAKETHEBREINEL

BESETK

26 B A AN K SF R, H R GP Bl & K %
TR ] B4 B8 0 TG T 7R (% 2). 12 h B, 0.10% ZEF1 0.15%
HGPEFET CKA (P<0.05). 12h )5, & (A
P3N, %4 GP IfEFRELE B FF, 0.10% A=<= 2
ZET CK4 (P<0.05). 48 h i, Bt GP g1 KF]/I
9 0.10% 4H > 0.15% 2H > 0.07% 41 > 0.30% 4 > CK
41 >0.01% 2H > 0.04% 25 > 0.20% 4. .

22 HEBEBEARAMAKETEERREIINL
FETHIRERET

BE IR 5 P& M TR) (9 2E K, HOAR Y DMD 3% n, H
fF 48 h ik B ¢ K (% 3). fEHT 12 h, AL CK 41, ¥
B E 4G OBE (12 h I 0.01% 4 B 46 A B BT
DMD (1] & # (P < 0.05), 7£ 24 h i, 5 CK 4 A Lk,
TN 0 AR R B2 26 B8 Y DMD %2 7 AN B (P>
0.05), 7 I W BE (0.20% 4 A 0.30% 4H) i % b

®2 O RBENERN~SE

Table 2 Gas production at each time point in vitro fermentation

mL
R 8] HIREE R 7K F Stevioside addition level
Fermentation
time/h 0 (CK) 0.01% 0.04% 0.07% 0.10% 0.15% 0.20% 0.30%
2 10.55+£0.62a  9.52+025ab 845+0.60b  8.82+0.50ab  9.50+0.7lab 9.84+0.60ab 8.64+0.92ab 8.64+0.61ab
6 2748 +138ab 23.92+2.02b 24.88+ 1.46ab 2698+ 1.60ab 31.78+2.08a 30.30+1.56a 24.74+1.40b 28.47+1.43ab

12 43.53+2.18b 41.27+3.04b 43.35+£227b 43.04+2.12b

24 72.14£2.51bc 73.82+3.0lbc 74.38 £2.75abc 77.90 £2.25abc  82.30+1.62a 80.14+1.25ab 71.24 +4.49¢

48 9520+ 1.63b 95.15+5.51b  93.80+4.26b

96.28 £ 1.29ab 10548 £ 1.61a 98.13£2.26ab 93.50 + 1.22b

50.93+0.92a 50.78+1.92a 45.80+1.00ab 45.28 +2.42ab
75.35 + 1.82abc

95.58 +3.90b

(AT AN /IN 7R (R — N 6] R S AN R K T 2 [ 22 5 2 25 (P < 0.05), TR,

Different lowercase letters within the same row indicate significant differences between different levels of stevioside addition for the same time at the 0.05 level. This is

applicable for the following tables as well.
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Table 3 Dry matter degradation rate analysis of stevioside supplementation at different levels during in vitro fermentation

%

SR [ EH 4 PE R IN7KF Stevioside addition level
Fermentation
time/h 0 (CK) 0.01% 0.04% 0.07% 0.10% 0.15% 0.20% 0.30%
2 3442+055a 32.34+020b 30.76+0.18b 31.92+0.70b 28.41+024c 32.18+0.75b 32.11+0.98b 27.89+1.12¢
6 4197+0.62a 39.40+1.04b 34.32+0.54d 35.80+2.36bc 30.46+1.56d 35.73 +0.78¢d 35.68 +0.04cd 31.95 + 0.08e

12 48.61 £ 1.36a

45.11£2.19ab 43.76 £ 0.99bc 41.35+2.22bc 43.43 + 1.30bc 43.94 + 1.83bc 40.17 +£2.65¢c 42.03 + 0.34bc

24 52.96 £ 0.46abc 55.18 £2.38a 54.23 + 1.11ab 52.79 + 1.58abc 51.34 +1.68bc 53.95+0.52ab 47.82+1.35d 49.89+1.41d

48 62.86+ 1.74ab 64.08 + 1.65a 58.69+1.46b 62.16+2.67ab 62.78 £2.79ab 60.28 = 3.71lab 58.71 £2.57b 58.46+1.79b

1 DMD % {52 (P < 0.05), 70 5 FEAK T 9.71%
M 5.80%. 48 h I}, 5 CK 4 AH b, 36 B 1 & ik
41 DMD % 5 A 8.3 (P> 0.05).

23 EHEBEEARSIMAKETHREBRMEIN.
EEMEERERERTK

48 h i), CK 41 A1 % ¥ 10 it 26 ¥ 1 41 %) CPD 4
HIEF] T 49.45%. 50.69%- 49.47%- 49.25%- 49.03%-
49.59%. 51.01% AH1 48.57%, ¥ I i 24 % 7 %} CPD 5%
M AN 5 25 (P> 0.05), HHidsin 0.20% & 56 9% £ 41 CPD
B, IAE] T 51.01%, M EE CK A3 T 3.15%.

24 EHEBEEARSIMAKETEHREHREIN.
% pH 1k

W 2 h A 24 ho i, WS 0AS [B] A FE 1 i A A
X981  pH TG W 3 52 (3R 4). KT 6 h I, 0.01%
HA0.07% 4 pH & E (L T CK 4 (P<0.05), HR%
HpHKT CKAH, HEFAEE. KEE12hiE,
0.07% £H+ 0.15% ZH.. 0.20% ZLF1 0.30% 41 pH & 1%
T CK 4 (P <0.05). K 48 h i}, 0.20% 20 F1 0.30%
4 pH B ZE LT CK 4l (P <0.05). H.BE I [a] 1t 1

N, 98 B pH 2R B %, EEAE T IEE KPS

25 HEBEBEARAMAKFETEERREIINL
% NH;-N Z5 ¢

6 h F124 h v, 5 CK ZHAHLL, & % b %5 iRk
1 NH3-N KR E 2 5 A 52 (P> 0.05) (% 5). 2h
A48 h I, 0.10% 41 NH;-N 3K EE B & 7 T CK 41 (P <
0.05), 7> M E T 21.54% 1 36.69%. B % K P i
8] 7 K, 0.01%-. 0.04%. 0.07% A1 0.10% 41 NH;-N ¥
B S S FE AR S 1S 0 i, 0.15%. 0.20% Al
0.30% ZH NH;-N ¥4 5 52 T 4 386 fin (1) 35
26 EHEBEEARSIMAKETSHREHREIN.
PR & 4 BE AR B 3T 1L

BE IR 5 P4 A BT 1] R K, 8 B VR VA IR B 3
BN (3% 6). 6 h i, 0.01% it 24 ¥ 41 2 B2 15 1A
F 7 19.97 mmol 'L, 3% 5 T CK 4 (P<0.05). 2h
IF, 0.15% 7l 5 0% 1 2 A BRI B i 2 /5 T CK 4 (P <
0.05). HMHEHAR TRESELZR AL E . 48h i,
0.30% it 5 WE 40 T 1R 57 R A0 G R IR B2 43 i) ik
3T 6.48, 1.32 1 1.36 mmol-L ', ¥ &2 & T CK 4

® 4 AERIMKFEHFEEE 5% B2 pH 5747

Table 4 pH analysis of stevioside supplementation at different levels during in vitro fermentation

R IR ] FHBEE AR I 7KF Stevioside addition level
Fermentation
time/h 0 (CK) 0.01% 0.04% 0.07% 0.10% 0.15% 0.20% 0.30%
2 6.80+0.05a 6.81+0.03a 6.78+0.04a 6.81+0.05a 6.83+0.02a 6.79+0.05a 6.77+0.03a  6.75+0.04a
6 6.61£0.03a 6.42+0.03c 6.56+0.03ab 6.48+0.04bc 6.57+0.0lab 6.60+0.03a 6.51+0.04abc 6.51 + 0.05abc
12 6.51+0.02a 6.57+0.0la 6.49+0.02ab 6.47+0.03b 6.49+0.03ab 6.47+0.03b 6.46+0.03b  6.45+0.03b
24 627+0.08a 6.28+0.04a 6.29+0.06a 627+0.07a 624+0.11a 621+0.04a 629+0.07a 6.27+0.04a
48 6.09+0.04a 6.10+£0.03a 6.10+0.05a 6.09+0.04a 6.06+0.05a 6.05+0.0la 5.89+0.04b  5.93+0.03b
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Table 5 NH;-N analysis of stevioside supplementation at different levels during irn vitro fermentation

mg-dL"'
RIS 8] B AGRELF R NKF Stevioside addition level
Fermentation
time/h 0 (CK) 0.01% 0.04% 0.07% 0.10% 0.15% 0.20% 0.30%
2 715+022b  7.76+£0.56ab 851+049a  8.02+144ab 8.69+030a  7.50+036ab 7.05+029b  7.54+0.33ab
6 799+10la  733+£048a 7.99+08la 7.87+027a 8.16+13la  775+0.1la  7.68+2.03a 822+0.44a
12 989+042a 846+047abc 827+237abc 6.07+042c  7.28+167bc 10.09+0.90a  9.33+2.04ab  8.80 £ 0.40ab
24 11.67+051a  11.17+0.13a  10.15+0.53a 10550732 10.88+1.8la 11.05+0.54a  9.35+0.07a 10.09+0.44a
48 1022£0.60c  12.08+1.19abc 11.24+0.42bc 12.63+0.79ab 13.97+0.74a  13.51 £0.66ab 13.62+0.44ab 12.81 % 0.70ab

(P <0.05). H B &% b8 s n & i 35 m, SRk
[EE= A= =R
27 EHEBEEARRIMAKETHREBHREIN.

-

B CH, 72Tt

B A T (] (S K, CH, P2 SR Hi 0 (% 7).
S 4 2% 4k 2 ZH 98 W VFA 194 sl 51 i CH,
PR A 2 RN, (H RN A R A K CH,
FEE R

3 g

30 HEEEARRMAKETEERRKEING
BESETK

PR A = S B T DR RE S 7E N T8 8 B
(1 B At 155 50 BT = A ) S B, AR S I B AR S
(1) % A% B R0 R T 7= W A= i, AT S B0 ) L S 7R A
U GP BE WS S W DR T R B R RIR
B AR W E M, TR SRAN (B R =, AR R
G YRR B, GP kR s, X 2 B AR kA
o RN N 1 e S N il L B L Dk s
e hnfE b, fE24h )5, FHMFRET % N
PR AN T GP SR, I 0.07%~ 0.15% I &t 26 B
REME 42 = HUAR GP, LR AT — i 8] 5 0.10% 135 2 A
B GP, R PR AT g2 W 0 0.07%~0.15% I & 46
AR E TR B AR R R RS I R R, DA
0.10% 2 B e oif o AE W @ FE A e R
Ty A% IR VA R T T 2 Y Ak A i TR I R B SR B, 4
Kl 24 h 72820 BN 93.500 106.25. 117.25 Fl 54.33
mLo {7 77255 BF FE K B, F 56 E AR AN R B R
i EF KT K E (Glycine max) ¥, BA B 119 B K

ARBEVERE . DL BB USR5 AW LA R, it
2 BHAT RO oy T LA S A s R T, 2 AR SR
B A A gt — P IRAIE .

32 MEBEEARRMAKETHBERREIIL
BERYRFEREREWL

WHTAWMEERNHEMRR, ZRAD
BEAT FR AN TH ARG B B, X R A s RCE 7R
Ji A2 324E F Y, DMD R CPD & YE 4 IR0 1 95 43 1%
iR S P B AR b, T S B ERLAE R B R A ) B
IR, RERENREGR T YR X, £
AN IR TR N () 5w . 2 g 2% Y W 9t R B DMID
B R B A R 1) Y S K T 3G i, L YE 48 hoik B i
Ko AK#FFiH, 5 CK ML, fE7T 24 h, ¥ 0%
B HE 23 BRI H O DMD,  H. 5 9K FE 1 8 i & %+ DMD
FR 4 1) 7 FH S BH 5, {HL 48 h iR % Ak BE ) DMD Al
CPD ¥ T — 8. X 0] 68 A& KA I s 46 B+, 56
1] P 2 AR R 15 T 26 o) B K AL B W B ARl 5
Gy hR A Y TE v R R B, 5B o B R
R AR, (B2 R E IR 5 09 A R A
33 HEBEEARASMAKETEEBRMKIN.
FEFF M 1L

Jo B W pH A2 VEAN R 2 W B R T
KEEFR bR, — M2 HR LR R sh ) R = 1)
SO, BE S WOIRT S A A v R R T A 1 R s v
pH i & A A% #8 2 RE R 1 AR W I R S 4
BB A A IE O S B pH Y R 5.4~7.5 B,
AW TR I, AH L CK 41, o s ik 55 40 i 2 W A
BB B pH kA %A, B35 4199 B W pH 1E 5.89~
6.83 WAZZ)y, ¥4 1E 5 Y0 B, IS D0 o R R
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R REDOR AR L E A U 3Ry 1§ )
b R BERT [ ZE K, 98 B W pH 2 IR (RE %, 5 AR
L R — 8. X ] B KON VEA 1R B T & i
(17, BRI VEA B B 68 % 52 ) 2 B 1 1, 33F 1 5 il
pHo.

Jo B W NH;-N A2 TR 5 204 o % e 11 A 24
FEY), TR B AR R AR, BRI B 4
ZseE B R RS A s % B W NH,-N
W JEE i B 7E 6~ 30 mg-dL I A 5 00 3 1 B 1E
HyE Y, Y PR o kB, LR S A
B B RS, B E NH,-N U B 880 H 5 B s T
R B o ACHIE AT H S A R A R L R B
T NH;-N IR FE 35 5 30 H 2 BRI S T e 3, HL3Y
A IEH Y o 3R] R SR DR O AN DA R EE 2 R
Ji A 1598 B W NH5-N 30 3 RN TIE FER R R
L i 55 A= 0 A B 5 TR 3, NH-N 3 s R AR
P T S 0 AR L I A B R 0.20% 4. 0.30% 41
A CK 2H NH3-N 2 & W 7+ i 25, H B AR/E - L
LA B By, 75 (i — 25 R0 B AT

VFA 8@ i HAR H oK 4 A 20 10 B A 7= A2, A2 R
A AR N B ) AR YR HE A, TR AR (Y B B A F
RAFVIHAE LG TEZE RN 70%~80%, [F i KA
24 IR F ) PN BRI A0 SR 42 K Y,
VRS 4R A B2 VEA P2 AR 1 E E N &, A VEA
W WA 52988 B VR pHL R B b R TR A R AR 2 R
S A Eh I CH, P R SR R 4 3 e
AR BB AR 2 —, CH, 2= il = B e i 7R

£ £ Y Ek References:

RS AR A AR A A, RIETgH B 5 DA K&
HESAEMRWELRL TR EE . CH, £
— PR, AR, SR ELE T, AF
8% I1) ik AE ¥% 78 S CHy, SR CH, IR RS I 2> i Bk
TR RE B R VR AR #E L R R
IS REE, KRB BW T TR 7 TR, KR, 7
I3, N 4 R I I TR R T 5 i R AE 2% L TR 38
BFEER. AW A, 48 h I 0.30% i 3 B 4 1
TR R R A R WK R R T CK A, 3R I 1)
R o S 0 v R B D i 2 B L T BE 2 R MR AR ) TR
P, 35T R W Bl PR T BE B I UCR BT RE S
JIT BRI B L TR R R R EE R O . AT, TR
IN & 2 Wl EE 6 CH,, P2 &G W35 520, {HAE 6 h J5, ¥
T 26 B R0 40 A BRI CH, P 2 1 s, JR A ]
FE A2 VAN 0 I 2 W 2 098 B TR R S AR R e, F] T
72 F e B AR PR T A CH, 7= 5 2 PR 34 . B 2 b
HAE N KRRV I, 3 8IE /N, 164 5= 52k
HR A SR AR o 7 B A R 7 R L R 4k 2R R
AW

4 4

T8 I 7E HORR AR I A [R] 2K S 1R R A R R B
H R A3 I 0.10% 1) & 56 B8 1 58 0% B 3 42 = S
&, 0.07% ZH 1 0.10% 2H 5e % 4k £F £ B A e 45 R 1
JIE 17 B R 55 s v K S, TR VAN O v A 2 W 1
DMD F1 pH FH BE K% KL, ZEARFRELHET,
FRR s 1 &l 4 8 5 S K F 28 0.07%~ 0.10%.
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