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1.3 HEgiit

RIS FH Excel 2010 #HAT 8 EL 5 047, FEHPIERR.
2 SR55
2.1 TEDRE R AR YR R B B

ME 1A LE W, 7F 18 ikl 4, NDF & & N 23.96%~82.74%, ADF & &N
9.38%~66.48%, HCEL & &4 10.09%~29.67%, CEL & &N 7.03%~41.73%, ADL & &N
0.87%~24.75%, &ML [ £F4E B & & 2 0K .

F 1 Rl eh LR A Y R B

Table 1 Content of each fiber component in feed %
et
AN 4 i Wik it M R Pt
| g Wk J y ‘ -
. SRR gy . T -
FE i VR BRIR R % N Ve ek EE = KR
3 R i1
Samples 44t £4F  HCE % | Samples g4 £F4F HCE
CEL CEL ES
NDF  ADF L AD NDF  ADF L
ADL
L
29.68 10.06 19.62 7.03 3.04 51.84 3226 19.58 2249  2.10
Rice bran Oat straw
N RR EES
36.61 938 2723 810 1.28 41.67 3221 946 17.68 6.22
Wheat bran Alfalfa
H=nrt _
_ ARG
White 33.88 17.78 16.1 9.52 243 60.95 38.09 22.86 23.50 2.25
Rice straw
clover
g et
_ /N TR
Citron 2396 1837 559 10.87 141 5798 3457 2341 2271 3.02
Triticale hay
leaves
2
EREX
4538 2292 2246 14.52 145 | Pennisetum 63.76 38.62 2514 26.14 1.53
Whole corn
hydridum
EX A\ -
Whole 40.83 21.62 1921 1385 1.72 Reed 66.00 3947 2653 2324 337
ee
wheat
BHT TEAEFR
37.87 2320 14.67 1293 3.59 54.66 3950 15.16 29.53  9.97
Vicia villosa Peanut seedling
et KA
4532  20.81 2451 1639 4.16 6198 4773 1425 39.12  8.61
Rabbit feed Soybean stalk
=]
51.29 2886 2243 20.16 0.87 | Rice husk 82.74 6648 1626 41.73 24.75
Sorghum
powder

2.2 AR CF SR & A4 oy & 8 S Bl



M 2 A LLAEH, TRF CEOE AIA)S &4 8.05%~47.90%, Tk} CF 5 L CEL A

N

¥, FEA 5.59%~36.65%2[8]; & /D&M HCEL, &84 1.18%~4.60%2 f]; ADL &

1E 0.00~7.75%2.[0]; A /D& AIA, &L 0.21%~2.53%2 (8] . Tkl CF 7 1 f¥) ADL

%
SE5HEY ADL SEAK, HiE. (e4AEB . RSB ARETLH CF %@ T # ADL 58155 .
CEL 7E CF % h i Rk e, 1E 71.36%~105.03%2 18], HAHEBE 1.

RS, BATE. SkEX. 7

MR
BN EAE NRETEMPE, BT 100%;

HoAh R R CEL £E CF %% b (1) [0l 2 4E 71.26%~88.96% 2 [A] . CF %% () HCEL A1 ADL

AR R LR, 2 BIALE 4.33%~36.15%F11 0~84.38% 2 [A] .
= YCIENES

R 2 CF BRiE 5 41 24 il

A~
NE

Table 2 Content and recovery of each fiber component in CF residue %
THE i
. Content Recovery
FE
Samples CE(& HCE
CF(JC AIA) CEL ADL  AIA | HCEL CEL ADL
AlA) L

KHE Rice bran 8.24 8.68 1.28 5.59 1.37 0.44 6.52 79.52 45.07
/N %k Wheat bran 8.05 826 118 578  1.08 021 | 433 71.36 84.38
A = White clover 10.11 10.47 1.28 8.02 0.81 0.36 7.95 84.24 33.33
Fy i Citron leaves 12.41 13.25 1.95 9.67 0.44 0.84 34.88 88.96 31.21
AR EK Whole corn 15.98 16.93 1.58 14.53 0.00 0.95 7.03 100.07 0.00
4 ¥k/INFE Whole wheat 16.26 17.07 1.85 14.11 0.29 0.81 9.63 101.88 16.86
E#H T Vicia villosa 16.58 17.01 1.86 12.41 2.30 0.43 12.68 95.98 64.07
RE AL Rabbit feed 15.48 16.64 1.72 11.68 2.08 1.16 7.02 71.26 50.00
=4 Sorghum 22.41 22.82 2.48 20.29 0.00 0.41 11.06 100.64 0.00
HEFFFE Oat straw 24.97 25.39 2.60 21.73 0.64 0.42 13.28 96.62 30.48
HiE Alfalfa 25.97 26.97 3.42 18.33 4.22 1.00 36.15 103.68 67.85
HHEAE Rice straw 26.17 26.69 2.37 23.37 0.43 0.52 10.37 99.45 19.11
/NEET-E Triticale hay 27.79 28.30 3.03 23.60 1.14 0.51 12.94 103.92 37.75
R
N 29.11 2973 300 2609 000 062 | 1201 9981  0.00
Pennisetum hydridum
7% Reed 29.78 30.18 3.88 24.41 1.49 0.40 14.62 105.03 44.21
AR Peanut seedling 31.56 34.09 4.60 21.05 5.92 2.53 30.34 71.28 59.38



KREFE Soybean stalk

T&5EH Rice husk powder

42.63

47.90

43.54

48.90

3.97

3.50

31.99

36.65

6.68

7.75

0.91

1.00

27.86

21.53

81.77

87.83

77.58

31.31

CF: fHZF4E crude fibe; HCEL: £74E& hemicellulose; CEL: £[4EZ cellulose; ADL: BRITEVRIGARFR R

acid detergent lignin; AIA: FRANEIKS acid insoluble ash. T 3%[F The same as below.
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Tkl rh ¥ NDF A ADF S o 1) 5% 21 4 il 5
M 3 ATLAE H, Ak ¥ NDF 5% L HCEL Al CEL N3, &7 ADL fil AIA;

Tal b ) NDF % ADL & &, Rk N 21.28%, HAMIAEIE 1.77%~10.97%2 18] . Tk

th i) ADF 5% L CEL N, & ADL Ml AIA. TR} h () NDF A1 ADF 5% 41 () AIA

1E 1.00%~9.53%7F1 0.26%~10.36% 2 1], T5FEFEMFEFEHR ) NDF #1 ADF 5% 41 1) AIA & &

g
% 3 NDF Hl ADF 5 b & 4 4E i 1 2 &
Table 3 Content of each fiber component in NDF and ADF residue %
NDF %% ADF %%t
NDF residue ADF residue

b

NDF(  NDF( ADF(  ADF(
Samples

7 & HCEL CEL ADL AIA 7 & CEL ADL AIA

AIA)  AIA) AIA)  AIA)
KA Rice bran 28.51 29.68 20.78 6.25 2.65 1.17 9.36 10.06 6.32 3.04 0.70
NZE3K Wheat 35.61 36.61 27.92 6.72 1.96 1.00 9.12 9.38 7.84 1.28 0.26
bran
FI= White 32.21 33.88 20.25 10.97 2.66 1.67 17.19 17.78 14.76 2.43 0.59
clover
fhpg i 22.85 23.96 10.09 12.04 1.83 1.11 16.95 18.37 15.54 1.41 1.42
Citron leaves
IR Whole 43.35 45.38 24.67 18.01 2.69 2.03 21.01 22.92 19.56 1.45 1.91
corn
M Z Whole 38.83 40.83 21.26 16.87 2.71 2.00 19.43 21.62 17.71 1.72 2.19
wheat
LHT Vicia 36.26 37.87 17.77 16.00 4.10 1.61 22.75 23.20 19.16 3.59 0.45
villosa

PN

SRCE R 42.74 45.32 27.12 13.44 4.76 2.58 18.76 20.81 14.60 4.16 2.05
Rabbit feed
% Sorghum 49.83 51.29 25.57 23.95 1.77 1.46 27.31 28.86 26.44 0.87 1.55
#MeFEFE Oat straw 50.55 51.84 23.61 25.17 3.06 1.29 30.77 32.26 28.67 2.10 1.49




B Alfalfa 4046 4167  13.64 2129  6.73 121 | 3140 3221 2518 622 0.81
TR Rice 5607 6095 2836 27.62 497 488 | 3241 3809 3016 225 568
straw
NERETHE 56.17  57.98 2695 2692 410  1.81 | 3296 3457 2994  3.02 1.61
Triticale hay
2 6140 6376  29.67 31.04  3.05 236 | 3549 3862  33.96 1.53 3.13
Pennisetum
hydridum
P2 Reed 63.06  66.00 29.63 2928  7.09 294 | 3622 3947 3285 337 3.25
e L4k Peanut 5096 5466 1836 2532 1097 3.70 | 36.74 3950 2677  9.97 2.76
seedling
KA Soybean 60.60 6198  19.05  33.96 8.98 138 | 4696  47.73 3835 8.61 0.77
stalk
fi7ek Ricehusk 7351 274 2066 4080 2128 953 | 5612 6648 3137 2475 1036
powder
NDF: H##EEARTE neutral detergent lignin; ADF: FRMEPREEA T ZE acid washing lignin.
3.4 tARLdT HCEL M1 CEL & B 145 5t
47715 AR HCEL & 84: wl(HCEL)=o(NDF)-w(ADF); FHH2:F AIA J5 )
NDF 1 ADF & & %115 HCEL & & N: w2(HCEL)=w[NDF (& AIA) ]-o[ADF (E AIA) 1;
) FH 32 227500 5 NDF Fl ADF & & 2 {515 H 1 HCEL & & Nw3(HCEL), B 5 5& 7Rkl # NDF
&, 4% NDF 5%iE B0 € ADF & . WK 4 WA, «l(HCEL)Mw2(HCEL)
TR THEBEREA I, EHEMRRECN 0994 7, EEENE Fo3(HCEL) S = E, A
B Z 7B
TR CEL & &E4% Flit % : ©4(CEL)=w(ADF)-w(ADL+AIA)fw5(CEL)=0w[ADF (G
AIA) ]-w(ADL). M\ 4 0JLLEH, o4(CEL)HEtLwS(CELYE M &, BRIZMNE R, WkET
31 CEL & 85758 41.73%F1 31.37%.
x4 AFRTTETFEPFE A HCEL M1 CEL 7 &
Table 4 HCEL and CEL content in feed with different calculation methods %
FE i wl w2 3 w4 5 |FE ol w2 3 w4 5
Samples (HCEL) (HCEL) (HCEL) (CEL) (CEL) |Samples (HCEL) (HCEL) (HCEL) (CEL) (CEL)
1962  19.15 2078  7.02 632 |#EFEFE Oat  19.58 1978 23.61 30.16 28.67
K Rice bran
straw
INFEEK Wheat 2723 2649  27.92 8.10 7.84 |E7E Alfalfa 946  9.06 13.64 2599 25.18



bran
H = White
clover

FIF I Citron

leaves

EX7 VN

Whole corn

BRI

Whole wheat

EBEHTF Vicia

villosa

Sele A p R

Rabbit feed

=% Sorghum

16.10

5.59

22.46

19.21

14.67

2451

22.43

15.02

5.90

22.34

19.40

13.51

23.98

22.52

20.25

10.09

24.67

21.26

17.77

27.12

25.57

15.35

16.96

21.47

19.90

19.61

16.65

27.99

14.76

15.54

19.56

17.71

19.16

14.60

26.44

TIEAG Rice
straw

/N TR
Triticale hay
2
Pennisetum

hydridum

73 Reed

e EH
Peanut

seedling

Soybean stalk

7 Rice

husk powder

22.86

23.41

25.14

26.53

15.16

14.25

16.26

23.66

23.21

2591

26.84

14.22

13.64

17.09

28.36

26.95

29.67

29.63

18.36

19.05

20.66

35.84

31.55

37.09

36.10

29.53

39.12

41.73

30.16

29.94

33.96

32.85

26.77

38.35

31.37

2.5 fakld CF & &A1 ADF & &K R0
BRI, FAEL ADF &8 (1) 1 CF & &E(x)

X 18 Akl ) ADF &

Z I R IEASE: »1=1.507 1+1.211 5x,

B CF %

(r=0.979 2, RSD=1.8634, P<0.01) .

Tkl ADF 5% 2% AIA J5 1) ADF & &

T Z B4R 9,=2.406 3+1.077 Ox2

3 4

it

(y2) F1CF &

3.1 sEmGERL ) CF SR b 2F 4 o3 RIS 1) R 2
TARL ) CF 5% ) HCEL. CEL M1 ADL [ [FISCR 5 e AT A 5% . Takt&
B2 BALEEJS ) CF Bk,

W ANFR AT, AR CEL. HCEL F1 ADL £x8% £ 5/0 I A iR »
REMN AR « Al 2 AL EE, SCAETARE TR Y CF 38 Hh i) el KR s s

J&I7 s

PLCEL A&, &

) B e, T

(r=0.990 5, RSD=0.962 4, P<0.01) .

TR, REVEMETARIR . A, e R i) CF AR o i IR IR

7

“f /b &) HCEL. ADL 1 ATA. 7EfR. B8
T RLH ) CEL J& i fa 2 1
Tkl HCEL
TRLEEH Y



ADL M2, (BFERE ISR, Ko S mis10, ARIR, A FmE 1 CF ik
& AR R B ISR AN, X0 DY AN AL Bk B HCEL . CEL M ADL A5 & BANA .
3.2 Tk HCEL A CEL & & fl 5 5 4% 1+t

P57y NDF 1 ADF 2R &%, HA Mo & &AM EOR, Btk HCEL. CEL M ADL
S5 Ry B iR 4R b 5 R I M AR B TDRL R 4 o 1 AL . TR ) NDF A1 ADF B i 1
AIA 73 JIFEAE 1.00%~9.53%F1 0.26%~10.36%Z [H], & &AEZM, K@, Wkl NDF
ADF & & 48438554 NDF (% AIA) il NDF (JE AIA) 8¢ ADF (¥ AIA) 1 ADF (G AIA)
2 MRFRARIE .

e gu 77200 2 Rk HCEL &5, &I NDF & &M ADF & &2 % K1% HCEL & #.
AR SCHR AR HCEL & &2%5 T NDF (€ ATIA) &2 ADF (O ATA) & &, ARl
R, R 2 B ERGBEREA S, MR REN 0.994 7, 0] FIRIHHE A
ket HCEL & &, {H L5 35 R4 1 HCEL & & (MU s, BUAE 7248k T NDF
A1 ADF Hh AIA (540 . ) F S0 5 vE 52 ikl HCEL &5, 2 56tk NDF &
B, ZJ5FES ADF &8, %2 ZRI5 HCEL & &, MR HCEL & &fmm, 4
AEE 28 K . WO SN B VEANE & F SRl & 1k HCEL (155 &

4 5 iR CEL & &1% F it 5 : 04(CEL)=0(ADF)-0(ADL+AIA); A& SC{EE
R CEL & &% FRit#H: o5 (CEL) =w[ADF (I AIA) ]-w(ADL). 2 FlJj7 iR 4545
kL CEL &5, AMZEMNEKR, J5&HERR T 1kl ADF d AIA 3&RUR2M, K H 1% CEL {H 4
UEH o
3.3 Tkl CF & &M ADF &8 HK R

Tkl CF & %M ADF & 81X R %Y. W CF &89 L CEL NE, Ak 18
Tk CF Bk 7087, CEL 15 CF B & BRI ME N 79.91%, i&5 6 # 4> HCEL M1 ADL.
Tkl ADF & &t CEL JNF, CEL (5 ADF #R¥&E & & FIME N 77.35%, &G AT
ADL 1 AIA. AR5 18 FEEHK ADF & BE 2tk CF &80 128.96%, —H R
JEIERIDR, AHCRHCN 0.979 2,

Tkl ADF 5% H 1) ATA B85, B ADF (G ATA) & &2 1k b 431 CEL
ADL. tiEl ADF (& ATA) Al CF A& (AN, £ 248 T i & A vkl b 488 i ADL,
i & & RS A kS 4 ADL, #(R —Fh ikl ADF O AIAD & & 82 KTkt CF
. ARIG T 18 B EHY ADF (U AIA) & &2k CF &1 120.00%, —#F 25

FEIEAHSG, FHIRARECN 0.990 5, AJULH T =& 2 [Efhnl. 2 HERH ADF (b AIA)
8



PR E AR CF 4845, VPRI ¥ CEL A1 ADL BJy, SEERf H.5 Tl .
4 4

@ Fril 18 ALK CEL 7 CF B it Rl % sy (71.28%~105.03%) -

@ 1Akl ADF & & (y) M CF & & (xi) 2 [A1 2 & B IEAH O : »1=1.507 1+1.211 5x1 (1=0.979
2, RSD=1.863 4, P<0.01) .

® 1Akl ADF Wit LBk AIA J5 1 ADF & (y2) Rl CF 55 & (x2) Z [ FAH 1 5 1y
12=2.406 3+1.077 Ox,  (r=0.990 5, RSD=0.962 4, P<0.01) .

@ $REEET HCEL 1 CEL & & HJ#ERI = 1H 5757, R HCEL & &4 T NDF

AIA) EHEJR%E ADF O AIA %%) ; CEL 8% T ADF (JC AIA) & &% ADL 5.
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Study of Components in Residue of Crude Fiber, Neutral Detergent Fiber and Acid Detergent
Fiber in Feed
LIU Lei LI Fuchang YANG Pengcheng ZHANG Chongyu”

(Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and
Prevention, College of Animal Science and Technology, Shandong Agricultural University, Tai’an
271000, China)

Abstract: The present experiment was conducted to study the components in residue of crude fiber,
neutral detergent fiber and acid detergent fiber in feed. The contents of crude fiber (CF), neutral
detergent fiber (NDF) and acid detergent fiber (ADF) in rice bran, wheat bran, white clover, citron
leaves, whole corn, whole wheat, Vicia villosa, rabbit feed, sorghum, oat straw, alfalfa, rice straw,
triticale hay, Pennisetum hydridum, reed, peanut seedling, soybean stalk and rice husk powder
were determined via polyester fiber mesh bag method, and determined the content and recovery of

hemicellulose, cellulose, acid detergent lignin and acid insoluble ash in CF residue of feed,
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meanwhile, also determined the content of hemicellulose, cellulose, acid detergent lignin and acid
insoluble ash in NDF and NDF residues of feed, to research the composition and the relationship
between CF and ADF in CF, NDF and ADF residues. The results showed that the recovery of
cellulose in CF residue was the highest (71.28% to 105.03%). There was a highly positive
correlation between ADF content (y1) and CF content (x1): y1=1.507 1+1.211 5x; (+=0.979 2,
RSD=1.863 4, P<0.01). There was a more correlation between the ADF without acid insoluble ash
()2) content in ADF residue and CF content (x2) in ADF: y,=2.406 3+1.077 Ox2 (+=0.990 5,
RSD=0.962 4, P<0.01). We propose the accurate calculation method of hemicellulose and
cellulose content: hemicellulose content=NDF content (without acid insoluble ash)-ADF content
(without acid insoluble ash) and cellulose content=ADF content (without acid insoluble ash)-ADL
content.

Key words: crude fiber; neutral detergent fiber; acid detergent fiber; acid detergent lignin
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