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Effect of Sodium Hydroxide Treatment on Nutritive Value

of Pelleted Rye Hay

Sung-Yoon Han, Dae-Jin Kim*

Abstract

This syudy was conducted to increase the utility of forage rye which are suitable to be cultivated at high
altitude Taekwllyong area. For that purpose two cultivars of rye (winter-more, kool-glazer) were cultivated for
3years using a randomized block design with 3 replications. The dry matter digestibility (DMD) was evaluated
with the pelleted rye hay produced by adding sodium hydroxide and then the TDN value was calculated by
the DMD. By adding NaOH, DMD and TDN value of rye pellets (Y=46.92+1.8X, r=0.97) were increased
significantly (p<0.05) and NDF (neutral detergent fiber) decrease significantly. However, ADF (acid detergent
fiber) and lignin did not significantly decrease (p<0.05). Rye could be cultivated as a second crop after comn
at high altitude area in the same year and pelleted with NaOH in order to increase the nutritive values (p<
0.05).

(Key words : Dry matter digestibility (DMD), Forage rye, NDF, ADF, Sodium hydroxide)
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Table 1. Cell wall constituents of NaOH treated rye pellet(1996)
Level of NaOH" NDF ADF Lignin Silica
........................ % in DM cvreerererrnmnrmnnennnn.
0% 72.65 38.88 2.66 0.69
2% 72.67 42.04 2.32 0.45
3% 69.91 41.67 2.58 0.40
4% 69.52 42.24 2.18 0.84
5% 64.28 39.70 2.45 0.82
6% 63.63 40.02 2.64 1.19
7% 59.68 38.46 2.46 0.56
8% 60.82 38.61 2.84 0.48
Mean(=£SD) 66.65+5.19 40.20%1.39 2.52%0.21 0.68+0.26
LSD(p<0.05) 2.08 293 N§? NS
" Triplication .

? NS, not significant.
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Table 2. Cell wall constituents of NaOH treated rye pellet(1997)

Level of NaOH" NDF ADF Lignin Silica

................................. % TN DM seovrerrereenenrieieninieennnn,

0% 73.98 41.23 1.63 0.73

2% 73.01 40.93 2.16 0.57

3% 71.14 40.55 3.16 0.50

4% 70.69 4026 254 0.69

5% 69.11 39.19 2.76 0.52

6% 67.65 19.43 3.53 0.26

7% 63.69 38.70 2.54 0.36

8% 58.84 35.68 2.33 0.30
Mean(+SD) 68.51+5.07 39.50+1.77 2.58+0.59 0.49+0.17

LSD(p < 0.05) 127 0.87 NS? NS

Y Triplication

? NS, not significant.

Table 3. Chemical composition and digestibilities of NaOH treated rye pellet(1996)

Level of Moisture Crude Ether Crude Crude
NaOH protein extract fiber ash
................................. 9% 1IN DM -rerereeiii e
0% 9.87 10.34 1.16 33.92 7.29
2% 9.29 9.07 0.71 33.79 10.26
3% 9.59 8.99 0.73 33.35 11.29
4% 10.70 8.52 0.85 32.27 12.39
5% 10.75 8.54 0.71 31.62 13.15
6% 10.42 8.55 0.62 33.01 13.78
7% 11.66 843 0.36 31.64 14.66
8% ‘11.76 8.13 0.55 33.73 15.22
Mean(=SD) 10.51 8.82 0.84 32.92+0.95 12.26+2.60

Table 3, 49} A EME vl9} o] NaOHA & 3
I pellete] DMDE #3327 45~50.6%<1 vls}
o 2% A Al 54.6~55.6%, 8% A 65.1~
68.1%2 A3}go] F4ge) wel TDN 94 5~
15% F7tHe 3% ¥e Hi(Maeng 5, 1977;
Shin 5, 1975; =, 1976; % 5, 1977)s} YA HA
=3

Z Az ¥ NaOHA 2 pelletd] D& 23}

&2 Table 59 Fig. oM vehd ule} o]
NaOH H7}FFo] 0% A 8%= Z7ige] ulel
129 #§94(p<0.05)0] A.on, NaOH 7}k
Xd & A38e Yo AL Y=46.92+
1L8XE AlEe] HAF 1% F71HA) vlioh &%
& 1.8%% /HMEL Maeng S(1971), Shin(1975),
w3(1976)8] Hiie} AA et
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Table 4. Chemical composition and digestibilities of NaOH treated rye pellet(1997)

Level of Moisture Crude Ether Crude Crude
NaOH protein extract fiber ash
.................................... DM, % «revererecremmmnmenniniinniannnn,
0% 8.83 9.72 0.92 33.09 8.39
2% 5.68 11.38 1.62 31.82 10.78
3% 6.36 . 11.27 1.74 - 2117 11.25
4% 6.25 11.15 1.72 31.05 11.62
5% 6.80 11.06 1.45 31.19 12.53
6% 497 10.82 1.50 30.91 14.41
7% 5.15 10.99 1.29 30.01 14.93
8% 9.68 10.03 1.17 29.61 15.43
Mean(=£ SD) 6.72 10.80 1.43 31.11 12421240
Table 5. Dry matter digestivility(DMD) on NaOH treated rye hay
Level of DMD” 2
N2OH 1996 1997 1998 (£SD) TDN
.............................. DM, % -revreerenrrmnsmenininiiennne
0% 50.6 45.0 45.6 47.1+1.41 49.6
2% 54.6 55.6 448 51.7£5.97 53.0
3% 57.2 51.3 484 52.3+4.48 53.4
1% 58.6 53.2 49.8 53.9F+4.44 54.6
5% 53.6 59.8 49.5 543+5.19 54.9
6% 58.8 57.6 52.6 56.3%+3.29 56.4
7% 65.8 62.4 52.7 60.3+6.80 59.3
8% 68.1 65.6 53.6 62.4+7.75 60.9
Mean(* SD) 58.416.0 56.3+6.6 496+33 54.8+4.60 55.3+3.60
LSD(p<0.05) 241 6.96 7.57 - -

Y Dry matter digestibility
? TDN, calulated with DMD.
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in vitro 23 g2 4A3& B Al E Hot
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AE 4238 (DMD)o] Fo& o 2(Y=46.92+18X, =
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(Y=74.71—- 18X, r=0.93), ADF 3§23} lignine|
Fe it &8 FoRE AFHA Fhap<
005), TAA A G55 Aujol o]& 5Ye 2
=& Azt sbsste g TWe] NaOHE A
7kste] 71FEA HE AE 438 FUMR 49Ut
A7} gaddol AU Hp<0.05).
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