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1. R A A B IR R B 7728 L B 0 & T B (p-coumaric acid) & & - H[UEEE & & (ferulic acid)
RIREREE SR ERERNER S ENRPE SRR ERNERSE A
MIEESE BREBHERRERESE  EFBEPREHSE - BSrfdREEEaES
B HARES BUERBERARERSE -

2.23 11 MRREE NS R A148 i » 5 48.0 mg/g.DM - LA 7728 (KR 17.9 mg/
g.DM ; REZFHFHIDNERNEBRS » MULAZINEERE - SITARTIEREAEREE
R -

3. B AN E R EAZ[E B Survenola WHMBEENWHER BB EOBEER262 K
16.3mg/g.DM - fERFE& &R 18.8 & 10.8mg/g.DM -

LT TR SIS AN (P <001) - SUREREEEEAN (P <005) - fis
WEEIN LR EMBEZ AN (P <0.01) ; FIEEESE Pt =FEME TR EEEHR -

BAGRT : PR R E AR SRR -
&

B HEERNNES BRI ERESNERE - FEEER > BT HRE BRI ER/ N
ERAHRBATEHI LB A - IRTRERACE SR (lignin) S BAVZE - KNEREMIREENMERSY Z
— » {GHIREEERY 5-10% - BN E— R E L ERAS & (Jung, 1989) » RIS MEH 522
MR T R - MR E R EREMEN —EEERR - Sl [EREmAN
R -

|

(DITET R B BB 7R &S 1005 5% -
@)fTEEREZ AR EARMTIERIAT -
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AR E R F 2R ER B E B p-coumaric B ferulic acid (Hartley and Ford,1989) ;
Lowry et al.(1993)8 HEVF BB RARMNE » HEAREERRTERZIEES » p-coumaric
acid AY& EAM ferulic acid FIE & - kAR EEYE B R B E YN (LR M=
BRI R - BEIIHIVER - T BRI RS & BT A (Burritt ef al.,1984 ; Jung,
1985 ; Cherney ef al.,1986 ; Cherney et al.,1991) - BEBEI L E h p-coumaric Hi ferulic
acid FYLLERA - HBE BTN LRSI R I HEEE T %A% (Keith ef al., 1979 ;
Burritt et al .,1984 ; Akin et al., 1986 ) - b4} - EAESYIE K SBEIYE S DRSS R A4 4 Wi
T FERARNEIPEA (Akin, 1982 ; Jung,1985 ; Akin and Rigsby,1985 ; Akin et al .1988 ;
McDermid etz al., 1990) - EMZEKERON - REE - EUNELCE - BN ERILE(
Frenchick et al., 1976 ; Keith et al.,1979) -

FABERBROENECNERESR £ SHRNERELE S ZE -

MHETT A

L. 4

(i) WEEEIREE 11 f5% Bana ~ A149 - 7734 ~ 7728 ~ 7342 - 7439 - Mott - A146 -
NBM - 7262 (JREEAEFE 5E) B AI48IRER (ZFhk 1/2500 A1) 7 85.6.7 fEiH »
VO B EATE T ~ B R T B2 AR E 5L Survenola fRAUKRERS SEFTHUE 43#7 -

(i) IREEE 7728 7EAN[E] e AE R ( N JE 400, 600, 800 kg/ha ; P 200 kg/ha 5 K B 150, 300 kg/ha )
THREEZERE > DEEREMRILGIE S - 2R ER - RERARE - NEH - &%
RCBD &t > SAEETE 4 X 5 =20 m? -

(iif) it < BRTEIE - RIERIEHEBE (EEXE 1205 X 50 %) i BE
B 11 R BT RET SR - 40 REBBIH ST ; IREE 7728 Ikl &2
TERTRLETT ST - 450 RERBIEIUESHT -

O. 3B

() PR ERETFHERBTAEBNEGE  SEETEBRMRE - SW FRRES R
(1998) - PUREEERRIZEEUR ST (REUBEZ R AR - SSFFRS - ZBERBEEEY - WL HCL 81
NaOH FI%ERER(E - RBEIE R MG < IR B K RE T REFE AT % (HPLO) 4347 » B k=t
BREARER (E1) - R REBHEXNER (E2) -

(HRELEEE  BEEEAE T BUAEBERAZSXZSE S HEABSHRE
Kjeldahl I EMA S E - FHRLL6.25 ; i« MULBHEAE X2 EOHTRKIE Goering
and Van Soest (1970) -

() EZAELZYIEIR(In vitro dry matter digestibility, IVDMD ) » 4347 5L {&#8 Tilley
and Terry (1963) -

. REFEMEE - hot REEVEEME S B E N LRE & HHRRBS T -

FEREAET AR

I. FREEEREIFHIRRE 7728 HEAER S BENEE
PE& A RAYHEI - IRER 7728 PR TR S BRI - AiER(B1) BN (E2)
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HIBETRE(F 1)  [BRE R EES (ferulic acid) & & » S/AEMEZNE 400 - 600 - 800kg » HAHERA
HERR & B 12.4 » 13.5 % 15.8 mg/g.DM ; STIESI A MERER & BIRE - BRI EE -
Chou and Lee (1988) M2 EE - SR 1% - BHANERENM I - REREE S 2/ R
= B2 (1998) 3 e S IE/R I IR E L A254 B TS B ARBIIEHEERER -
HEE RS - REL 7728 BT AR BAEML 0 BR 1 KR 2 BT SITHRERERE
& BINE  AETTMEMANE  BESmENEEEEERE G - EREAES BTl
BIEE TSRS 13.9 K 12.1 mg/g DM - HEMIBHES & &R 5.5 & 4.3mg/g. DM » BERE TR
SEREEEVENERS 2R -

# 1. NAMIEEE KRB 7728 FRFFiEBAERS EZPE
Table 1. The effect of different fertilizers and amount on cinnamic acid in napiergrass
before ensiling

p-Coumaric acid Ferulic acid
Treatment E1l E2 Total E1 E2 Total
mg/g.DM
A 2403 10.3 £ 2.1 12.7 1.3 £ 0.2 4105 5.4
B 2.6 =04 95+1.3 12.1 1.3 +0.2 4.6 = 0.6 5.9
C 3.8+£04 9.5t 1.2 13.3 1.8+ 0.3 3704 5.5
D 2.7+04 10.9 £ 2.0 13.6 1.0 = 0.2 4304 5.3
E 4.3=x0.5 112+ 1.8 15.5 0.9x02 3.7£05 4.6
F 4.8+ 0.6 11.2 +25 16.0 1.0 = 0.3 51=x0.7 6.1
A N400 P200 K150 B : N400 P200 K300
C : N600 P200 K150 D : N600 P200 K300
E : N800 P200 K150 F : N800 P200 K300

E1: Unhydrolyzed by 1IN NaOH; E2: Hydrolyzed by 1N NaOH
Sampling date: April, 30. 1997.

# 2. THRERHNREE 7728 ErkaRAERE EZRE

Table 2. The effect of different fertilizers and amount on cinnamic acid in napiergrass after ensiling

p-Coumaric acid Ferulic acid
Treatment E1%* E2 Total E1l E2 Total
mg/g.DM
A* 1.6 £0.2 8309 10.1 0902 32*x04 4.1
B 2.0 £0.3 8.4+12 10.4 0.8£0.2 3.6 0.5 4.4
C 32x04 9.0 1.0 12.2 1.0 0.3 31+04 4.1
D 2.5+ 0.2 9.2x1.0 11.7 0.7x£0.1 35603 4.2
E 4.0+ 0.5 99+ 13 13.9 0.7+0.2 34+04 4.1
F 42+ 0.5 9.8 1.2 14.0 0.8+ 0.2 4.3 +0.5 5.1

* ** See table 1
Sampling date: June, 16. 1997.
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0. FEMEEE RS FEIREE 7728 HEE N E e

FE& A RGN - JREE TT28 B EA B M ARE RS B A MMAVEE: - (Hhrertigie
SEAZRIA—B(RS) > HEABESEHS83MESS8W » KEZRESEH 3.5 HE5.0% - HELY
BRATEE - TR RESA TN/ (IVDMD) BEZ56EE BRI -

IRER 7728 FIFATRIVERRS MR 4B BIFEREERESERE  HELESE
8.3% [EZE 7.8% - (B - EEVEEE RORBE RS EHEIFEEIL - e e e R b
MERESE(ELRET > 1993 5 #HKBE,1991 ¢ B2 1997) $IEAYBUR AR B2 (ME4,1986) 5 %f
RS & - ARFIIERRES RIS IR, 1991 5 B R, 1997) - KR
BRI ERR B AT R EES -

* 3. PRAIMEEEEPNREE 7728 FEFRiEE SRR B

Table 3. The effect of different fertilizers and amount on nutrient in napiergrass before ensiling

Treatment CP NDF ADF Lignin IVDMD
%
A¥ 8.0° 69.32 42.9¢ 3.90 65.02
B 8.52 66.5° 40.7¢ : 3.1° 64.22
C 7.9° 69.80 45.0° 5.08 64.12
D 8.62 66.0° 43.0b° 4.0° 62.5°
E 8.8% 67.1° 47.82 5.28 59.4¢
F 8.82 67.2° 46.9% 4.70 60.1°

*: See table 1 ; CP: crude protein ; NDF: neutral detergent fiber ;
ADF: acid detergent fiber ; IVDMD: ¢n vifro dry matter digestibility.
Sampling date: April, 30. 1997.

* 4. FAMGIEEENREE 7728 SR EERH I pE

Table 4. The effect of different fertilizers and amount on nutrient in napiergrass after ensiling

Treatment CP NDF ADF Lignin IVDMD
%
A 7.82 67.62 45.0° 4.92 61.4°
B 7.5% 68.22 45,72 5.00 63.52
C 8.08 67.8* 44.82 4.9 63.12
D 8.2 65.62 43.5% 4.92 61.9°
E 7.8 70.12 46.92 5.08 58.6°
F 8.18 67.52 45.5% 4,92 59.6¢

*: See table 1
Sampling date: June, 16. 1997.

. ARFFREHEERRETIIRCAERS S

REF 11 SR EN AL RTH - NSRS ERR~8 84 BXRBOAERSEX
PESRIEE - EE GRS BRPTHEREE 11 SREHIUREE A148 Y AHBES BRS
Fy 43.8-48.0mg/g.DM - fiLMREER 7728 8Kk 15.6-17.9 mg/g.DM ; BEEERFHEML - IRE
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BB S B E KRS - MUAFRIE - SRZE1988)MBRIERER - AR BE R iE
BMETHMESEARMBE - ERSEIEga BANEEE - ERBERSRNESL B
F 4 RAREEEP NSRS BREMSMHAR - MULFERERIE - EARBRRIERE
e

% 5. FAMSRBERENEER AR E

Table 5. The cinnamic acid content of different napiergrass species in spring

p-Coumaric acid Ferulic acid
Line E1** E2 Total E1 E2 Total
mg/g.DM
Bana 23=x03 21.8 +3.0 24.1 0.6 0.1 22+0.3 2.8
A149 71+1.0 23.0 +22 30.1 1.2 = 0.3 3804 5.0
7734 1.2 £0.2 23.3 2.5 24.5 0.4=+0.1 10.8 = 1.3 11.2
7728 2.1x0.3 108+ 1.2 12.9 0.6 0.1 3.0 0.5 3.6
7342 3.0*x0.3 148+ 1.5 17.8 0.8+0.2 32+04 4.0
7439 85+t13 164+ 1.6 24.9 1.8+ 0.3 3.1+0.3 4.9
Mott 6.1 +0.7 175 2.0 23.6 1.4+0.2 2.5 +0.4 3.9
A146 6.5+ 0.6 204 21 26.9 1.3 £0.2 4.0+ 0.5 5.3
NBM 54 0.6 24.8 £3.1 30.2 22=x04 5004 7.2
7262 4.6 £ 0.5 19.6 £2.0 24.2 1.0 = 0.2 551=0.6 6.5
A148 9.8+ 1.0 26.0 £ 2.8 35.8 42+0.5 52105 9.4

**: See table 1 ; Sampling date: March, 31. 1997.

# 6. TAMRREENRESERICAEREE

Table 6. The cinnamic acid content at different napiergrass species before ensiling in summer

p-Coumaric acid Ferulic acid
Line E1** E2 Total E1 E2 Total
mg/g.DM
Bana 2.9+04 22.2 £2.0 25.1 1.4 = 0.3 2.8+0.3 4.2
A149 82+ 1.3 24.0 = 3.0 32.2 1.4+ 0.2 4105 5.5
7734 1.0 = 0.2 24.6 + 2.5 25.6 0.2 +0.1 11,712 11.9
7728 2.7£0.3 114+13 14.1 0.5+0.1 3.3+04 3.8
7342 3204 15.3 = 1.6 18.5 0.6 +0.2 3.7£05 4.3
7439 9.8+ 1.4 177+ 1.8 27.5 2.0 +0.3 3.7+04 5.7
Mott 7.0£1.0 19.1 = 2.0 26.1 1.1 +0.2 2.7+0.3 3.8
A146 7.6 0.8 22.0 = 2.1 29.6 1.2 +0.3 3.91t04 5.1
NBM 6.2 = 0.7 25.8 £ 2.6 32.0 3.0x0.3 54£0.6 8.4
7262 5.6 £ 0.6 20.8 = 2.5 26.4 0.8+0.3 571+ 0.5 6.5
A148 11.0 = 1.6 26.8 £ 3.0 37.8 - 45%05 57£0.6 10.2

** See table 1 ; Sampling date: July, 24. 1997.
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£ 7. NEGRIBEREENUERCAER S B
Table 7. The cinnamic acid content at different napiergrass species in autumn
p-Coumaric acid Ferulic acid
Line E1 E2 Total El E2 Total
mg/g.DM

Bana 2.51+0.3 20922 23.4 1.1 0.2 20+0.2 3.1
A149 6.2 +0.6 221x25 28.3 1.4+0.3 3.6+04 5.0
7734 24+03 21.4=%+23 23.8 2.4+0.2 92=*1.0 11.6
7728 21+0.3 104 = 1.1 12,5 0.8£0.2 3.1£03 3.9
7342 24+04 14815 17.2 1.0+0.2 35x%05 4.5
7439 8.0 0.8 16.5 = 1.7 24.5 15202 42304 4.7
Mott 6.0 +0.7 178 £ 1.8 23.8 1.8+£0.3 2403 4.2
A146 7.0+ 0.6 19.8 2.1 26.8 1.6 £0.2 3.81+04 5.4
NBM 6.4 +05 236+t24 30.0 2.5 0.3 58+ 0.6 8.3
7262 50X0.6 19.0 £ 2.0 24.0 1.2+0.2 6.0 = 0.7 7.2
A148 9.0 £ 1.0 27.1£25 36.1 3.6 +0.3 6.2 + 0.6 9.8

**: See table 1 ; Sampling date: Oct., 3. 1997.

% 8. PRGRIREENAFRCAEREE

Table 8. The cinnamic acid content at different napiergrass species in winter

p-Coumaric acid Ferulic acid
Line E1 E2 Total E1 E2 Total
mg/g.DM

Bana 2.0+0.2 182 £ 1.8 20.2 1.2+0.2 2.4%+0.3 3.6
A149 5405 21420 26.8 1.5+0.2 32104 4.7
7734 22=%03 20.0 £ 2.1 22.2 2.1+0.3 85=*x1.0 10.6
7728 1.8£0.2 10.0 £ 0.9 11.8 1.0£0.2 2.8+£03 3.8
7342 1.9+0.3 140+ 14 15.9 1.3£03 3.1+04 44
7439 6.8 0.7 159 £ 1.6 22.7 1.8+ 0.2 44105 6.2
Mott 52 0.6 16.9 £ 1.8 22.1 15602 3.0+0.3 4.5
A146 6.4%=0.7 18.6 £1.9 25.0 2.0 £0.4 42104 6.2
NBM 6.0 =05 225+23 28.5 3.0£04 . 6.0 £ 0.5 9.0
7262 52 1+0.6 174 = 1.8 22.6 1.4 +0.2 6.2 + 0.6 7.6
Al148 8.6 =09 25.0 £3.0 33.6 34%+04 6.8 +0.8 10.2

**: See table 1 ; Sampling date: Nov., 29. 1997.

ERGRZ ERAER - 1 ERER AT RNWAERS BI9E RS - wiEi s
HIEEERKTEER - LAI4S R 7728 E ©» BITAIRCMAEREE R 48.0 X 179 » FivkER
43.6 } 13.2mg/g DM( 6 B3 9) -
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R 9. FRAGRCEFRERTNRIAERSE

Table 9. The cinnamic acid content at different napiergrass species after ensiling

p-Coumaric acid Ferulic aecid
Line E1 E2 Total E1l E2 Total
mg/g.DM
Bana 24103 20.2 =2.3 22.6 0.2 +0.1 1.6 = 0.2 1.8
A149 57x0.6 21219 26.8 0903 32+04 4.1
7734 0.5+ 0.1 22.4+2.2 22.9 0.1 £0.1 109 £1.3 11.0
7728 2.0 +0:3 10.1 £ 0.8 12.1 0.3£0.1 2.8+0.2 31
7342 1.8+ 0.3 128 +1.3 . 14.6 04=x0.1 3.1£03 3.5
7439 7.5+ 0.8 152+ 1.6 22.7 1.4 +0.2 3.0+04 4.4
Mott 52x0.5 17.4+18 22.6 0.6 £0.1 2.1%£0.3 2.7
A146 6.1 +0.7 21.3 2.1 274 1.0 £0.2 3.7+04 4.7
NBM 4.8=+0.5 23.7t24 28.5 1.7+ 0.3 3.9+04 5.6
7262 43+04 19.9 = 2.0 242 0.7 0.1 49+0.5 5.6
A148 94+1.1 252+ 3.1 - 34.6 3.8+04 52+ 0.6 9.0

**: See table 1 ; Sampling date: Sep., 1. 1997.

IV. BEFH —3( Survenola ) BIrFItk < WIEH S &

REREET REEAERSE  BEAEECSBIRNERAE - & EREN BRI EHAR
g LB EL (1998) SATRTRERERE - FRRICEERKMMMEER 26.2 & 18.8 mg/g.
DM (3R 10) ; FLEEZH R EE(1998) B RANRE - ZREREI R T EMaS BANMA®EE > B
BesUEAS & BI O AN RN - BTN AER S EIERENEY » T EREMBER) AR
16.3 % 10.8 mg/g. DM - BREN SRR EAEMRES B ZNE -

* 10. BEEE —RETRIRERAERS BB

Table 10. The change of cinnamic acid content at survenola before and after ensiling

p-Coumaric acid Ferulic acid
Treatment E1** E2 Total E1l E2 Total
mg/g.DM
A 9.6 1.2 16.6 = 1.7 26.2 8.0+ 1.0 10.8 £ 1.2 18.8
B 5.6 = 0.6 10.7 £ 1.3 16.3 3.8+04 7.0 £ 0.8 10.8

**. See table 15 :
A : Before ensiling ( Sampling date: March, 13. 1997.)
B : After ensiling ( Sampling date: May, 2. 1997. )

V. BOER ST - S - RER RSN LR IR
DUREE B3 st AT EAERE - R 11 BRET - TEREPEREEERRBER
-0.21 - MEARETERD B SFRERRIEAE R R BUER 0.92 - EMEERZIEMHER (p <0.01) ; #A
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BRHARREIER 0.74 > 2RZ AR (p <0.05) ; MEAERZYREERAERREER 0.94 -
EMEEEAMR (p <0.01) - [IZEERERT IR MEIRFHRIREETE 0.29 LUT » W EEEAHR -
BERESRE B R EE (1997) HEHRAEE - TR TSRS BEEELE R T BBt S ERAE
Rz SR 2 B AR - i B e SR B AR RE A AH R

x 1. B8 - MRS - BRUEIEHE - RERKGVERZYINLR ZHRHEE A2

Table 11. Correlation coefficient between the cinnamic acid and forage fibrous content

NDF ADF Lignin IVDMD
p-Coumaric acid -0.21 0.92%* 0.74* -0.94**
Ferulic acid -0.02 -0.37 -0.45 0.29

*: Significant at 5 % level.
**: Significant at 1 % level.

)

2E 3Rk

BLER - FFiEE - 1993 - [EEEHENIREER RS EZHE - BRI 26 : 237-250 -

BE - BEE - 1991 - [EHRMENEROREERIREE A R 2 R ()5 5 A0 E S b
5 - AT 24 1 1-7 -

HCE ~ BHE - 1998 - A RN REFEEEFEEENERMEBNKREECEE - §&
BF5E 31 ¢ 175-184 -
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Abstract

The purpose of this study was to investigate the relationship of cinnamic acid and forage

quality produced in Taiwan. Results are as follows:

1.

Contents of p-coumaric acid, crude protein, acid detergent fiber and lignin of napiergrass
line 7728 increased, while ferulic acid or neutral detergent fiber did not, as nitrogen fertil-
izer is increased. Potassium fertilizer did not affect cinnamic acid content. Contents of cin-
namic acid and crude protein decreased as grass was ensiled.

. The highest content of cinnamic acid in 11 lines of napiergrass is line A148 and the lowest

was line 7728. It had higher cinnamic acid content in summer than in winter. Content of
cinnamic acid also decreased after the grass was ensiled.

. Content of cinnamic acid of survenola ( Digtaria X umifolia ) also decreased after the

grass was ensiled.

. There was significantly positive correlation between p-coumaric acid and acid detergent

fiber (P < 0.01) and lignin (P < 0.05); while had significantly negative correlation be-
tween p-coumaric acid and ¢n v¢tro dry matter digestibility (P <0.01). There was no signifi-
cant correlation between ferulic acid and acid detergent fiber, or between lignin and in vitro
dry matter digestibility.

Key words: Cinnamic acid, Napiergrass, Pangolagrass, Forage quality.
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