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The Study on Relationship between Water Soluble Carbohydrates and Sweetness of

Forage Juice at Various Cutting Intervals

Sasipron Kunapongkiti Y Jariya Boonjaratcha Y Suwannee Ketkamalas *

Abstract

The study on relationship between Water Soluble Carbohydrates and sweetness
of forage juice at various cutting intervals has been carried out at Feed and Forage Analysis
Section, Animal Nutrition Division during January 2001 to May 2002. The demonstrated plant
forage from Pakchong, Kon Kaen, Lampang, Chainat, Srakaew, Petburi, Narathivat Animal
Nutrition Reseach and Development Center and Chieng Yuen, Tungkularonghai Animal Nutrition
Development Station have been studied. The relationship between Water Soluble
Carbohydrates (WSC) and sweetness of forage juice or Sucrose quantities of 9 types of forage
such as Panicum maximum TD 58, Panicum maximum var. trichoglume, Brachiaria mutica,
Setaria sphacelata, Brachiaria humidicola, Pennisetum purpureum, Paspalum plicatulum,
Brachiaria ruziziensis, Paspalum atratum at cutting periods of 30, 45, 60, 75 days and 6 types
of legume such as Desmanthus virgatus, Cajanus cajan, Stylosanthes guianensis CIAT 184,
Stylosanthes hamata cv. Verano, Cenitrosema pubescens, Centrosema pascuorum cv.
Calvacade at cutting intervals of 45, 60, 90, 120 days have also been shown.

The WSC of the forage are 3.02, 3.78, 4.65 and 5.53 % on dry matter at cutting
periods of 30, 45, 60, 75 days respectively. The highest level was found in Brachiaria ruziziensis
and the lowest was found in Panicum maximum TD 58. The WSC of legumes are 3.54, 3.92,
4.93 and 5.11% on dry matter at cutting periods of 45, 60, 90, 120 days. The WSC of

Centrosema pascuorum cv. Calvacade was found more than the others. | t was also shown that

Keyword : Water Soluble Carbohydrate BRIX

Research project No. 44 (1)-0514-058

" Feed and Forage Analysis Section, Animal Nutrition Division, Department of Livestock Development
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the WSC increases when the periods of cutting was prolonged. The sucrose quantities was
detected by Hand Refractometer in term of BRIX. The legumes show BRIX number 4.8, 5.4, 6.5
and 7.5 at cutting periods of 30, 45, 60, 75 days, respectively. The BRIX number also increase
when the periods of cutting was prolonged. The BRIX number of the legumes, however, have
not been studied cause of cannot get the juice.

The relationship between WSC and sucrose quantities was studied by doing
regression equation in the term y = a + bx. The relationship was shown in linear regression
(P<0.05). The regression equation of total and each 9 types of forage have been present. In the
case of unknown forages the WSC can be calculated from the equation of total types of forage.
While the known types of forage the WSC can be do from the equation of it. The highest
confidentials from the regression equation for predicting WSC is from equation of Setaria
Sphacelata, Panicum maximum var. trichoglume and Paspalum plicatulum. 1t was found about

55 percentages.
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0.38x , R°=0.24 a1nA1 R® NlAuanalsfidiugn audnnussendnaddnnnd WSC (Any) fuan

BRIX (AN x) HAduduiusiudseunn 24 wlefidusd nnsduudsaesddunns wsc aglulaiilads

-
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AMNANNUSTENINLFH WSC AuAT BRIX 28910118 A1 BamAI4 o
1. e NUEANe  AeATNInL WSC M1ang 30, 45, 60, 75 34 A 2.08 + 0.61, 2.87 + 0.68,
2.92 + 1.30 uaz 3.73 + 0.96 wlafidusaasinuinuiis muasu  Usunn WSC Angalaann

o/ ] a o [ e A ai Y a aal al 9‘; U 49{
AAREINURIADNUNNUIDTIUITARILTENEU ImlLfmwzyfmuuzﬁmmmmmmmmmiumu@wu
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AANBNYUI NI A1 BRIX aaeun ludunniriutiddasldinislasunlasuintdnszugng
weg181e 30 - 45 41 wAAsNgITWanni1ang 60 - 75 Ju A1 BRIX 209uai1a1g 30, 45, 60
WAz 75 JUNANYNAL 4.3 + 0.7, 4.7 + 0.8, 5.5 + 0.9 Uaz 5.8 + 1.0 AMNAAL A1 BRIX |
ANANNTUAINDILNTER
= o ¥ . ¥

nafFeudeudinnns WSC Aumi BRIX  Aagidunig regression 1@@Nﬂﬂiy =
0.21+ 0.54x R’ =0.37 N13NU8ANNANRUTIRIANTAIseanN13 il AN NiTedwlA Tuse Ay
tszannd 37 e sidust
2. M INFuLNEA  ANTNN0L WSC Wiang) 30, 45, 60 uaz 75 TURAWNGL 2.16 + 0.53, 2.94 +
0.46, 3.69 + 0.59 Uay 4.82 + 1.11 Wafidusuasihuinuisniuansu 15u1ns WSC Anvigalaann

fatieresAuTIdtLas MU dRdngsys A1 BRIX aa9ii lusumaiinsuunilalnaiadeiian
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WNAUANaNENIFRARLESTALAY wT1a0g 30, 45, 60 Uaz 75 JUlARN BRIX AB 5.7 + 1.3, 7.0 +
13,81+ 1.4 Uay 9.3 + 0.7 MINATFL
naBauiay U5unns WSC U A1 BRIX  Aaaidunng regression LHANNT Ay

= 0.10 + 0.46x R’ = 0.54 aun19HMEN1ULANNANRUSTZMI19L50108 WSC Al BRIX 160

&

seAUAMNITaNULTNN0 54 1afidus

3. wnau TN WSC HAWINAL 4.15 + 1. 23, 4.83 + 1. 01, 5.66 + 0.98 LAz 6.06 + 1.62

o o o

wafidusaasrintinuia Nenguain 30, 45, 60, 75 AU AINAIAL  FIat19ANANEIAE LA

anvnsdadrauunuliAn WSC gega  faatinsanngudiduuazimuieuisdndiintdes uazanil

] % 1

Wanunasdndidestulianlduansnaiuyndosany fetainguaRdauazimuieunsdng

3

aszwialidn ladunnsinaainsetinaesAudidauasWmuIa s dndingsyananin eunu wWsc
TnaaadAANTUANegNNIAA A1 BRIX wasunlusiunainau a1g 30, 45, 60 waz 75 91 Aa
57+06,62+0.6, 6.8+0.8, 81+ 1.4aNa00 A1 BRIX NinlAlasadniaAwnaunnent
n196in
= o v . o~
nsifTeuaudTnns WSC fuan BRIX ldd@uns regression Aa y = 3.66 + 0.22x

R*=0.04 a1nA1 R’ wanslisiudnluaiunsalden BRIX dnniunaad3unnd WSC loas

IS DU

4. vONEAUTE  AINUANIINAGEY ANLTNI WSC aentjn@nnFafian 30, 45, 60, 75 Fu He

o

WinAU 2.55 + 0.55, 3.04 + 0.31, 3.98 + 0.60 AT 4.62 + 0.54 wafidusaassinuinii
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=X o 1 Lo

FANAIAL AT WSC  TRtRARANRNTUATNeN g NENIANTY  foat e nAutiatuay

o v

WL129I AR N s T IRAILTHN WSC Afige  FivativanaugidauasWmunameadndiln

1
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103 WALTNI0L WSC gaganntdaseny A1 BRIX 2etihlusiunair@mnizaiieny 30, 45, 60, 75

[

U WAWNAU 3.1 + 0.5, 3.6+ 0.8, 4.8+ 0.8 AL 5.6 + 0.6 AMNAAL  IptlaftA) BRIX U84

f1e1g 30 uaz 45 Ju liAwansnail NaasuutlasAn BRIX Guuiulddniauiloiaans 45

~

o

-75 93U
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nsLfFaLieuFunn WSC sl BRIX A22iaunIs regression HANN1Ty = 0.96
+0.60x R*=0.58 n1sldaunng regression MuUEAILENINL WSC A1nn193aAT BRIX 299460
dnnige Waoudedulflusyaulssunns 58 wefifius
5. uadnuualans  AealTiiu WSC raswmndniuanasiarlndimasiuoiintlasaeing
NN WATHANANIUANDNNTDENNTAIAL  FOBEN9aINAUTRIAE LA AU NSARSING 13 LAY
PFHNU WSC fngn  Mein@nuualaaafiangnisdin 30, 45, 60, 75 Ju HAFuN WSC iy

318 + 0.77, 3.99 + 0.54, 5.08 + 0.92 uay 6.67 + 1.29 wafidusraetinmintis AUAIFAL
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A1 BRIX aan lusnsiuiafiant 30, 45, 60, 75 Fu HAWWNTU 5.0 + 1.1, 5.8+ 1.1, 6.5+ 1.1 Uay
7.7+ 0.9 ANNAIAU A1 BRIX lngaduduaumINengna6s

naufFeunauFNIns WSC iuan BRIX #ogasnng regression lAaxnisy = 0.72

2 dj a [ 1 o 1 dl o le/ 2
+0.63x R =035 T9ANNANAUTITNINNUTHI0s WSC Auen BRIX NYinugaInannieidli
posIasiulAluseAuszanns 35 wlafidus
6. wanwtlas AeduiFuin wse sasgiuuidlafuaninisildsuitlasniuangnissinasiig
fnian N0 30, 45, 60, 75 44 AT WSC NlARe 2.93 + 0.94, 4.09 + 1.08, 5.22 + 1.09
WAy 6.91 + 1.35 ileafldumArestinnilnuia AMNATAL  ARRLNRINAUE RIS LAT AU T4RT
Feum uazaszufalidn ldunnsneiu gudidauasimuianmsdndaenunuliialiuin wsc
qangn wuzifetneaInAuEIdauasmWIa N IdRdnTIyT WA A NgANNdasany A1 BRIX
pasti usungiuwdlas Ae 3.8+ 0.3, 43+0.7, 55+ 0.8 uaz 6.1+ 0.9 Na1g 30, 45, 60 , 75
FU AINAIAL AN BRIX HANRANTUAINDIYNIIHR

N7 BFauWaulTNNL WSC ffuAn BRIX fagidunng regression WA@Nn1sy = 1.08
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+0.61, 3.29 + 0.49, 4.07 + 0.64 uax 4.88 + 0.89 wlafidusaaetinminiis AMuAIAU UTu10

o
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v 1
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fEm

+0.7, 52+0.9 uaz 6.3+1.0 ﬁ@ﬁq 30, 45, 60 , 75 T4 AINAIAL A1 BRIX ﬁﬁmﬁﬁummm
NN9AA

nafFaunauiFunns WSC fuAn BRIX Aaidaunng regression MA@Nn1sy = 0.57
£ 063x R =053 mmnunganudusiviaesisediaaunisiliaouidesiuldlusyfu

1grannd 53 wlasidus
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8. QN3 ANLRANLTHIM WSC 289ua1gT NANANIUAINENENI96A Nag 30, 45, 60, 75 Fu

a

b

ANLENN0L WSC iR 4.48 + 1.06, 4.92 + 1.16, 5.76 + 1.19 1AL 6.00 + 1.14 wafifusuaq
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A7 FauaulTNN WSC fuAn BRIX fagidunns regression WA@Nn1sy = 1.97
2 o o [ & J :// 4 dsj 24 dl aI/ o
+0.38 x R =020 nsnuiganuduiusaasaisaassoaaunisiliinoumesdule lusyaw
seannd 20 wafidus
v s 1 dl % o/ Qi o/ 1

9. UQNATATIAN ANLRALLTNNNL WSC 289nnjnasnsIfin Niang 30, 45, 60, 75 Ju A1LfEunn
WSC 714An 2.89 + 0.57, 4.02 + 1.03, 4.94 + 1.12 uaz 5.26 + 1.12 afifusaasiiminui
FANATAL  faatieannAuRAtLas W MIARdnasyTIiAANgn ANgangaliandaating
2R AU TAR TN Faat1eanaugideuasimuIavnsdnddaumuazaszuia 1
Alsiupnsinglunnaesans A1 BRIX NRganuAs 4.4 + 0.6, 51+0.9, 6.2+0.9uay 7.0+ 15
711 30, 45, 60 , 75 U AMNAAL A1 BRIX InaiaftlANNTUAINEENNIFR

nadTauauTunn WSC fuAn BRIX A2ai@unng regression WHaNNIgy = 2.41
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1 ¥ = ¥ v & a ¥ . dl 9 dl nl/
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wananigelvanatiadeninasalsunns WsC Tuit (Bjorge,1996) 1 lun1aiiu

v 1
a

FnatinaNTta1unsdnd dnvniang i3 iduwnatuiuasnaliliunns WSC  anadiiiasannnagsainig
gla AIATRZNNNITDLUTNTUN A1nlasuul asse i T uARNafAaLTNIM WSC wud15unnd
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As9N 1 uassiBunuansTulamsmnazateunld (on dry  basis ) wazAn BRIX wasugirawnsdmdiaeng 30 s 75 41 uazannng regression
LAAIANNANAUGTLYING WSC Al BRIX
ang 30 g 45 T Wrang 60 1 Wrang 75
nen AU WsC BRIX U9 WSC BRIX U9 WsC BRIX AU WSC BRIX A1N"3 Correlation

aw3dnd | Faetine Fiaaeing Fiaaeing Fnasing regression (R)
Autldsing 9 2.08 + 0.61 44+0.8 9 2.87+0.7 4.7+0.8 8 2.92+1.30 55+09 7 3.73+0.96 594+41.0 | y =0.21 +0.54x 0.37
nIuunile 9 216+053 | 58+14 9 294+05 | 70+14 8 369+059 | 81+14 7 482+111 | 94+07 | y=0.10 + 0.46x 0.54
i) 9 4.15+1.23 57+06 9 4.83+1.0 6.2+0.7 8 5.66 + 0.98 6.9+0.8 7 6.06+1.62 | 8.1+14 y = 3.66 + 0.22x 0.04
Glzaled) 9 2.55+0.55 3.2+0.6 9 3.04+0.3 3.6+09 8 3.98 + 0.60 48+0.8 7 4.62 + 0.54 56+0.6 y = 0.96 + 0.60x 0.58
nuuaiden 9 318+0.70 | 5.0+ 1.1 9 3.99+05 | 59+1.1 8 508+092 | 6.5+1.2 7 6.67+129 | 78+1.0 | y =0.72+ 0.63x 0.35
wtles 9 2.93+0.94 39+04 9 4.09 +1.1 43+07 7 5.22 +1.09 56+ 0.8 7 6.91+135 | 6.1+1.0 y = 1.08 + 0.74x 0.23
wmmﬁu 9 2.67 +0.61 40+05 9 3.29+05 42+0.7 8 4.07 + 0.64 53+1.0 7 488+0.89 | 64+1.0 | y =0.57 + 0.63x 0.53
7 8 448+106 | 7.3+13 8 792+12 | 83+12 8 576+119 | 95+1.2 7 6.00+1.14 | 97+05 | y=1.97+0.38x 0.20
2ZATIATN 8 289+057 | 44+07 8 402 +10 | 51+1.0 8 494+112 | 63+1.0 7 526+1.12 | 70+15 | y=241+0.33x 0.13

PTG Tane!
NIRRT

'V.}ﬂmﬁﬁ 78 3.02+0.76 4.8+0.3 79 3.78 +1.33 55+1.6 71 4.65 + 0.66 6.5+ 2.1 63 5563 +0.34 | 7.5+238 Y=1.83 + 0.39x 0.24
NEIWP) ﬁwuqmﬂﬁnﬁqamqmu%\mummmq .y = wefidus wsc Ailfannmsinuans | x = Aneedn BRIX Rldannisiadanisiasiie refractometer
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A1599 2 snnuenslulamsmazanainlél (on dry basis) 2edtae1msdeiiang e

Wrane) 45 Fu W1ae) 60 Fu Wrag 90 41 W1ane 120 Tu
faenmsdng AU %WSC AU %WSC AU %WSC AU %WSC
ZBLHN! AnBEiNg Anaeig AnBtiNg

Taueign 4 3.29+ 1.45 5 3.24 +0.71 4 3.26 +0.76 2 4.23+0.18
NELLEY 4 3.10+1.23 6 3.95+1.13 5 5.23+1.08 3 493 +0.82
yinszalnla 5 2.82+1.17 4 3.92 +1.38 4 4.03 + 1.31 4 4.61+1.26
F1175N 4 349+ 2.27 3 3.43 +1.34 2 4,90+ 0.18 3 4.27 + 0.66
\TulR TN - - 5 2.60+0.70 4 3.71+0.82 4 4.16 £ 0.79
ANINRALAR 1 5.05 6 6.08 + 0.90 4 6.22 + 3.35 5 7.24+1.19
3R Idas

nﬂmﬁm 18 3.54 +0.21 29 3.92 +1.80 23 493+ 0.35 21 511+ 215
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