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Relation between In Vivo Nylon Bag and pepsin cellulase
In Vitro Dry Matter Digestibility of som

Yropical Forage Species*

Pimpaporn Devahuti K Chaisang Phaikaew K
Hitraporn Tawatun Z Watcharin Boonpukdee Y
Abstract

The dry matter digestibility (DND) of 73 tropical forage samples (14
species of grassed and 7 species of legumes) were determined by two techniques (1) in
vivo nylon bag techique (NB) by incubation nylon bags containing forage samlies in the
rumen of fistulated cattle,. And (2) in vitro pepsin-cellulase (PC) digestion with enzyme
cellulase and pepsin. The results indicated that there were some correlations between
the DMD determined by PC and NB even at the 0, 6, 24, 48, or 72 hour of incubation. The
correlation coefficient ® trened to increase as the incubation periods increased, i.e.form

0.529 for 0 hrto 0.643, 0.776, 0.740 and for 6, 24, 48, and 72 hr NB,respectively.

The DMD values determined by NB were increased as the incubation
periods were extended. However, in most samples there was no significant difference
between 48 hr and 72 hr nylon bag. Between the two techiques, the average DMD values
determined by 48 hr NB were not different from those of PC where as the values at 24 hr
were lower and at 72 hr were higher (P<0.01) Within the same forage with different
cutting intervals, the DMD values whether determined by PC or NB (48 or 72) were
reduced as the cutting periods were extended or as the nutritive values of the samlies
were dropped. The PC technique was able to detect the differences (P<0.05) of the DMD
between the forage sample more than the NB technique. This was due to the lower

variation between the replicates of the PC technique than those of the NB technique

Rusearch project No. 34 — 1308 — 19
1/ Knon Kaen Animal Nutrition Research Center

2/ Animal Nutrition Labolatory, Division of Animal Nutrition
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ﬁ ( Brachiaria ruzizensis)

NIy 2 ( B. brizantha)

FNuaLaU (B. decumbens)
Fnunalaee (b. humidicola)

Nasd4 (B. mutica)

Tals (B. miliformis)

1TWANa (Cenchrus ciliaris)

WaLLﬂVlm@LN (Paspalum plicatulum)

\&@Na (Panicum maximum cv. Hamil)
NIUWIRN (P.maximum var. trichoglume
L‘L&Lﬂf;lﬂPennisetum purpureum)
fintin(Andropogon gayanus)

@M% (Cynoson plectostachyus)

Gﬁfarqﬁém( Sorghum bico;or)

wazfia 7 79m (14 fhadne) Téun
L'Jﬂu’&Tu@vLmT@(Stylosanthes hamata cv. Verano)
1auLAUA AR (S. humilis cv. Khon Kaen)
wNINA lAA (S.guainensis cv. Graham)
@s1Tms (Macroptilium atropurpureum)
viwlmg (Centrocema purbescens)
ﬁqamm (Alyaicarpus vaginalis)

\#a1igiTu (Desmanthus virgatus)
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Tl S d’auﬂszn?umimﬁ %mstiaglarasinguis
(% ABIIAY W) Pepsin Nylon bag
WURRINAR () cp ON NDE ADE Cellulase 0 6 24 48 72
n.uan

- Lagl 45 6.3 91.4 67.5 37.0 66.6+0.85 24.5+1.37 29.2+2.62 47.0+7.37 65.5+7.85 74.6+3.60
60 5.0 88.1 71.0 40.3 57.6+0.37  25.5+1.01 32.1+1.39 56.8+8.15 67.2+3.31 70.4+1.52
75 4.2 92.5 68.0 40.2 51.340.57  25.5+0.52 34.8+2.90 56.3+4.09 68.1+2.03 72.4+2.44

- GRE 45 10.1 92.7 60.1 35.9 75.3+0.85 37.1+0.16 46.8+3.48 68.4+2.82 77.0+2.57 78.3+2.88
60 8.0 88.1 57.9 40.8 69.0+0.66 32.7+0.59  43.0+2.31 64.5+5.64 75.1£3.13 77.1+£3.33
75 4.8 91.6 68.3 41.9 51.1+0.38 22.2+0.76  32.8+2.28 55.0+3.51 65.5+3.26 66.5+4.29

G0

- Lagl 45 9.3 91.3 72.9 42.8 58.3+0.47 19.1+0.17 27.0+3.44 50.5+2.52 60.6+4.89 65.5+3.63
60 7.8 88.1 75.5 44.8 58.56+0.88 22.0+0.47  29.2+3.91 51.8+4.76 61.8+2.25 64.1+1.68
75 8.5 88.5 73.9 44 1 52.4+1.07 19.5+0.57 31.6+1.67 49.6+3.79 54.0+8.82 61.5+4.07

- HaeAnu 45 5.9 88.1 69.9 42.5 52.0+0.25 21.0+0.52 30.0+1.30 45.2+3.46 58.7+4.93 59.0+3.45
60 5.0 92.7 72.5 46.4 46.8+0.22 19.5+0.09 27.2+1.94 46.5+5.08 52.2+2.53 59.4+5.61
75 4.6 92.0 70.4 46.4 47.3+0.47 19.5+0.09  23.2+4.07 33.7+2.64 49.2+5.66 57.0+1.67

il

- RN 45 9.3 91.5 65.9 44 .2 61.3+0.57 24.142.40 26.2+3.62 55.2+7.98 65.3+1.64 64.8+2.00

60 9.8 93.3 64.6 421 61.7+0.54 24.6+1.34 28.9+3.35 50.7+0.18 63.8+2.16 67.0+1.97

75 7.3 91.3 71.8 49.1 47.640.60 14.5+£1.76  17.3+4.11 42.7+7.95 51.1+3.12.  52.9+0.73




- Seuidn 45 104 945  61.8 399  71.3+015 24.3+0.60 29.7+3.81  56.6+9.41  67.4+2.53  70.1+2.85
60 106 929 748 489 6214017 11.3+0.71 16.8+145  46.8+6.33  56.6+1.91  60.8+4.17
75 101 934 785 507 5194015 99+0.53  13.1+150  38.7+7.95  46.3+3.05 52.2+4.43

Jutin

- Fasiiu 45 9.9 870 584 397  586+0.86 23.8+1.91 269+258  53.9+3.33  65.6+4.86  70.6+1.86
60 9.2 895 652 413  67.4+054 30.243.35 36.140.15  57.144.17  68.4+3.19  73.24+353
75 58 930 725 448  526+023 154+1.01 18.3+2.15  452+4.17  50.4+4.67 67.0+4.297

- quns 45 154 89.9 623 368 7454226 16.9+1.40 21.3+151 45141020 71.6+2.85  4.1+4.65
60 122 949 654 411  589+0.83 1324132 2004149  18.8+4.11  653+1.93  68.0+2.81
75 104 927  69.9 416 5584011 12.9+2.44 185+0.33  35547.61  64.3+1.18  65.2+4.58

A15199 1 sia
ami N dauilsznaunmaad %nstalATaITngui
(% ﬂl'aq'ﬁ'mquﬁlq) Pepsin Nylon bag
LURINAR (Au) cp ON NDE  ADF Cellulase 0 6 24 48 72
n.uan
als

- \Fasiiu 45 118 877 574 407 755061 3224177 39.7+2.35 657+2.61 7144313  75.7+0.64
60 101 867 632 394 6264121 309+0.73 3824390 61.7+0.68  64.3+3.65  68.6+0.46
75 55 949 690 432  547+1.01 2044118 27.142.62 50.0+1.66  56.4+3.62  63.5+2.02
45 154  90.8 622 370 7694042 320+1.06 427+3.79 63.8+3.00  755+6.68  88.4+1.41

- gung




60 12.5 89.4 66.7 38.3 74.4+0.10 24.6+048 39.0+2.09 74.2+3.51 79.2+13.18 78.5+0.49
75 9.0 90.1 69.5 428  60.7+1.43 20.240.09 2914150 70.0+2.62  60.3+9.07  70.9+1.45
Fnuuaiden
- a1lan9 45 4.3 94.9 78.7 42.6 53.2+0.06 17.6+1.22 22.7+2.07 42.4+3.58 67.6+9.89 62.0+3.74
60 35 95.5 72.6 415  51.240.02 1544028 217+240 40.345.92  52.0+4.00  61.3+3.37
75 3.1 96.0 70.9 40.6 51.94+0.33 16.9+0.80 23.3+2.80 44.6+3.74 55.8+2.79 59.7+4.63
- ngag 45 17.0 89.8 58.1 33.7 74.240.10 27.3+0.29 ND 64.0+1.65 72.1+4.04 75.5+1.50
60 13.5 94.3 60.2 ND 71.0+0.06 31.3+0.09 ND 64.6+1.00 69.2+4.20 71.9+1.52
75 11.8 91.2 63.4 35.6 49.5+0.77 28.0+1.68 ND 59.1+1.35 66.6+3.07 70.7+1.24
fiTumnin
- YAUUN 45 10.2 91.5 68.9 45.0 53.5+034 19.9+0.59 29.3+0.94 53.8+7.49 64.8+2.13 68.0+1.61
60 7.6 941 71.6 47.6 52.4+0.30 18.1+£0.83  21.8+3.73. 38.2+8.89 55.6+4.91 64.2+0.12
75 7.4 94.4 74.2 494  459+0.09 18.5+0.11 27.9+1.38 43.846.46  58.1+1.74  57.8+1.48
FNUUAUDL
- tngag 45 7.8 89.5 63.2 394 76.0+0.13 23.3+0.49 32.9+2.99 64.9+8.82 71.8+9.96 76.8+2.16
60 4.2 89.3 67.8 41.4 63.0+0.29 24.1+0.27 31.7+2.02 58.2+8.47 66.5+6.40 70.9+2.16
75 3.8 88.6 69.6 438  50.0+0.40 1844045 24.8+0.89  47.8+7.21 58.1+7.67  64.3+3.30
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aRmi N daudsznauniaadl %nstaslAuaIinguie
(% ﬂl'ﬂﬂ%‘ﬁlquﬁ’ﬂ) Pepsin Nylon bag
WUARINAR (W) — NDF ADF Cellulase 0 s 04 48 -
Fnunana
- tndes 45 87 899  66.2 423 3654016 2524036 32.5+471  57.348.14  67.7+7.93  715+2.07
60 51 900 618 423 5654014 1754219 26.8+4.16  51.7+4.40  58.0+8.55  65.5+3.08
75 44 898 726 458 5464036 1844073 24.8+478 4524514 5531473  59.9+3.67
- ueIda
Fevm 45 77 887 650 380 6054016 254+0.77 3224228  53.5+1.85  63.0+0.62  652+1.07
60 6.5 895  63.7 39.5 5734025 235+0.74 30.9+1.20 4844553  58.8+0.77  63.2+0.34
75 60 880 702 42.0  51.9+40.37 17.5+0.46 2314125 4214214 5124030  55.6+0.75
WALAYAN
- alass 45 77 937 679 415 5114043 175+0.11 2514248  46.1+3.85  66.5+13.97  63.316.76
60 52 940  66.9 413 49.3+013 1824045 26.6+1.19  433+548  57.2+4.83  58.7+7.69
75 6.3 942  68.1 431 4474035 2074038 258+1.40 4124457 5494716  55.6+5.81
IS
- deum 45 96 924  68.1 39.9 7114004 1824029 23.8+1.00 51.041539  64.1+14.16  75.3+4.25
60 81 897 733 40.1 6814025 124+0.32 18.0+0.87 46.9+13.48  60.6+14.92  67.9+9.66
75 66 904 686 405  66.04020 17.5+0.72 22.8+0.68 47.7+1226  62.5+10.95  68.9+9.31
nadas
- deum 45 116 849 658 386  69.9+0.42 20.9+0.18 32.143.98 5444575  67.74+2.16  67.5+2.45
60 103 839 669 406 69.3+1.16  162+0.79 26.5+3.05  523+4.47  654+156  64.9+2.53
75 84 842 680 420 6424001 1614075 2444348  48.6+5.91 62.442.69  63.4+1.96




1"

ans
- 2euuiu 45 149 706 718 372 6754030 23.140.98 27.5+3.19  48.6+6.26 58.0+7.32  62.6+1.65
60 123 934 729 366  69.1+022 25.0+0.14 2714223  56.7+0.19 62.544.76  62.8+4.03
lde (o) 60.3 21.4 27.9 51.4 62.7 66.7
A151971 1 6D
afmi svazio dautlsznauniaail %nstalAraaingui
(% m@a’ﬁ”mquﬁ’a) Pepsin Nylon bag
LURRINAR () cp ON NDF  ADF Cellulase 0 6 24 48 72
21,69
unsuglnan
- NAs 45 215 871 433 281  87.310.27 32.3+0.57 5974116 8441037  80.0+1.34  83.2+3.01
60 209 884 390 291  84.9+1.10 2914045 64.7+215 81.7+0.36  77.5+279  80.5+.3.80
vauunudlala
- Seude 60 25.1 89.9 56.2 ND 90.740.11 269429 ND 756+1.14  81.0+1.19 ND
75 197 916 509 416  71.7+1.08 1624156 28.5+7.13 5384634  61.142.68  61.842.26
namlualala
- @enilu 75 170 888  35.1 208 87.2+0.44 29.7+226 455+2.60 23.0+559  79.8+3.20  79.2+3.25
iulms
- duum 45 263 934 528 327 6924047 22.6+0.86 ND 55.544.02  54.7+1.46 ND
60 250 907 566 366  66.0+049 21.8+0.66 ND 53.044.56  54.6+1.87 ND
75 169 924 569 384  66.2+1.12  19.4+1.70 ND 54.945.65  56.3+3.96 ND
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Fslmg
- anauAs 45 16.4 92.4 50.3 381  71.4+9.11  28.7+0.95 ND 58.5+8.36  58.0+4.78 ND ND
60 16.4 92.6 481 39.9 65.1+0.39 25.1+1.48 ND 55.4+5.56 53.1+1.60
g
- Feratiu 60 16.2 86.8 47.8 355  684+0.35 27.7+524 40.4+666 58.5+3.83  64.0+1.96 ND
75 14.5 78.6 49.8 41.9 66.7+0.23 32.6+3.80 38.9+8.76 56.0+3.22 63.6+2.70 ND

GRS GEN

- Suum 45 200 970 351 311 57.6+023  12.2+0.38 ND 5504807  59.2+3.48  65.2+2.70
60 18.6 1. 443 349 5524018  12.6+0.47 ND 54.6+7.00  56.3+411  64.9+2.35

LA (69) 72.0 25.1 46.3 62.2 64.2 725

LRAE(5IN UQN+D9) 62.7 22.1 29.7 53.5 63.0 67.1

ND = not deteralned CP =crude protein OK =organic matter

NDF = neutral detergeat fober ADF = acid detergent ibre



13

AN999 2 AnwANUsITud AN stealfaasinguis (%DMD) Awmsvitasiniliiu-tiagiaa

1
=

(PC) uazANstiaelFanednguis Ainseilnedaldnaluaeu (NB) 1 0, 6, 24, 48 UAZ72 T4,

GBJQI?N audaiug RSD Regression equation :ianu
n1elelag (r) ATRLNE)
0 0.529** 8.9 PC =42.5+0.917 NB 73
6 0.643* 8.0 PC =40.5+0.713 NB 62
24 0.776™* 6.6 PC =20.6+0.788 NB 73
48 0.740* 7.1 PC =0.28+0.991 NB 73
72 0.790** 6.4 PC =-12.4+1.11 NB 65

RSD = Residual Standard Deviation
* = P<0.01
| | Y a co aa LA py o ~ X
ANstiaaliaINNIIAsIEIine 2 38 doulunjariiAtanas leangn1sfaTeINT19 UL
all d} [ b [ dl a‘l 49{ 1 1 < 1 1 1 1
(g9 1) Feflunasenndesiuiiunoutielangaauusasnalsfinig AANuANENNIzUdenIstian
16 Basziflaald PC uaz NB (11 72 a3) dqulvnjasiiuuiniuiadtilangnisdanuiuiy viaan
Heviluileded wildnaaauigmuninenas Kan1ImMAseIlaanAdediunNIIMAasdzes Monson et
=y v a ' | Y | aa ) , , , o
al. (1969) TlAAnmFauauAIni1seeslfsz1d193s rumen fluid pepsin digestion (PFP) fiu
-dl 1 1 1 v |3 v ac 1 dl A o rdl
NB (M 72 4.) uazsnaudnanistiasldaasdnguiniagds NB azgendn RFP [laitanunsdnsa
1inAaaUNAIAININBINIF

a I

nsnANIstienlalaeds NB HAthgandiainstiesls wnsuiileeds PC luiie

' |
el o

o eala ° ~ ~ o ° o = =
muw@mwuamzﬂwm @']”’QLu@qmqqqﬂiuwm@qﬁq?@WQVINﬂmﬂqWﬁnuu Nﬂqgﬂﬂ%NWMLﬂ@eLﬂQ\‘]

nselaadoulnnfauisaulunssinizgmn Geruounisdealunssmnzguuil fnanNtanssuee3qa
a o a ?/ . . o = o dl ] [ 1 dll ?/ Y
WrirduaNeTiaa 11 (anaerobic fungi) Aws warldsinda Nsuiusesaaredelasiannasinu
n8AW (physical degradation) wazlneaulbiaaaiia (Orpin 1984 ; Akin et a/.1989) Tuanued
| asl = PN ' P e a LA o o - a a o
nsdlealneds PC luiiennistden Ineldiauladiisgnanainainnisdsinsziaesadunsdines
1 =
aeinaLRL
434’ 1 aca =
ANNIINAABIHNLIN HaaNNN1IMAReaLlned NB arimduuilslsu (Srandard
deviation, SD ) Aaud9ge ANENTNN 1 TaedAd 72 @u. doulugjariandudslsudasndnd

o & ° [

48 i3, ANNULTUIIUFIUHINIRAINAMHNLLIUIUTENINFIERT ANnsunimedaulngia PC ay
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= ndl o 1 ?.'/ .il’ dll as [~ % ¥
FAHWLUTUNAINT  atiilasannnimadaunnans  PC  iHun1medeslunaannialasld
L4 =X [ 1 ° a 1% 1 R A o U
va1dlemad wmmmmuqummwmmfaﬂumiwmmulmmmmmmimmﬂmﬁmum@mﬂumi
NARAUAALAT PC AIN1TDLBNANNLANFANG (P<0.05) 184AN1seiaslfsendnadaatnalaanng
o & Aa = [ % dld o 1 o =R (% 1 (% I dl
ARITUALALINNL wmmﬂ’w‘mmt,l,mnmqnuimm 19 F8eiN9ann 20 FAaeing luaniEnnimadal lag
33 NB @1819700U8nAMNWANA1TUlA AL 10 frasing atnglafinin n1medaulneia NB unng
A o o o & 1 an s P Py o a \ aa
nagaLRN lusndnd A ldastnazidluanlndAeeiuAuiluasaiinndinimagauineis PC

£ o Y
gaiflunimaaaslunasnuna

dglnanmsnaang

=

dgj v 1 ¥ o 4 as]
@Wﬂﬂqﬁﬂﬂﬂ‘ﬂ\‘lu@ﬁq‘ﬂiﬂfﬂ ﬂ”lﬁ“l’lﬁ@@‘i_lﬂ’ﬁﬂﬂﬂl@‘ﬂﬂ\‘i’}WQLL‘M\‘II@H’Jﬁ NB EN

ANHANRUSTUNagNATTLAININAGaLNTtiaelalnedd PC TanAnistadlsn 48 au. avd
AeasliuanAng (P<0.05) anAnnseesldlaeds PC nnmegeuia 2 3nRa n1snldlunng
= 1 ] v (% ] A % % 1 = a a dl Y o ] =

WEauauAnistiag ldaassinatinanaatsdns laasnallscAnsninitiasannldsaingie g

=3 ¥ o 9/dl o 1 = o
ANUAL LL@ﬁ@WNW?DWWi@VI@ZM@’]ﬂ”’I sinagi1elumNaIALRNY

neRAnssNUsznA

o = o

AHERARTIBTRUANS ATWVIDANR TULTTN ADIGWI 29 ADUTIRA B99AAR ADITY

q @

dl 24 1 A o a 1
T auyan N RNNgdemae luntsauliunmeaasunistesn i ulaanznazinag - Aug

q

D

&

AuAN @sxRUs Nlfdaangundazidouilsznaumiaall AR Augied wazAWIANT

9

b

1
e A ]

nryauiiyad anngunudeziansdad ingandaamassunisinzipinistenlaingia

q

- irngiaa
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