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DL TR 5 AR R 17,4 T o AR
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TR R E
1.2 HEFE

PEHUE R O HFE 25 AT S Ay i L
MEZFR B, TN B R B R B 2 A9, R
FHAFAR T, T ol o 28 4 B 3 B 2F 30 | T8
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TR ) P S A it A A
1.3 Rt
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S (mg/g AR ) /FAO/WHO PE/r 1
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T B AR K R A B, Ash B B ( P<
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Table 1 Conventional nutritional components of Pennisetum giganteum at different growth heights
ERE| Ab3 1 AbFE 2 Ab 3 3 AbHE 4
Items Treatment 1 Treatment 2 Treatment 3 Treatment 4

7K 43 Original moisture

85.23+3.60"

82.15+2.67%°

81.39+1.83%°

78.80+1.44

TH 5 DM 90.11+0.20* 91.73+0.21° 92.90+0.10¢ 93.96+0.09"
e GE/(MJ/kg) 15.33+0.01° 15.51+0.01° 15.60+0.02° 16.11x0.02°
FLEE BT CP 10.90£0.04% 9.82+0.08" 9.59+0.04¢ 9.03+0.03"
HLIEWT EE 1.09£0.07° 1.12+0.03* 1.49+0.11° 1.48+0.08"
LK 4> Ash 5.30+0.03" 5.92+0.12° 7.24%0.12¢ 10.51+0.05"
MEF4E CF 36.63x0.70" 40.94£0.12° 43.62+0.30° 46.17+0.27°
R TP A 47 4k ADF 29.83+0.13* 33.90+0.85"° 35.48+0.57" 37.99+0.39%
rh VR £F 4 NDF 52.85£0.71° 53.98+1.05" 53.61£0.32° 56.87+1.38"
FRIEVE AR BT ADL 3.08£0.044 3.56£0.10" 3.77£0.10% 4.94£0.14
5 Ca 0.45%0.00 0.47%0.00 0.47+0.00 0.49+0.01

B TP 0.29+0.00 0.28+0.00 0.26+0.01 0.21+0.01

AT B B AR A R RS TRk 22 0 B 35 (P<0.01) , ARG FhE R 25 5 B3 (P<0.05) , T 7 RF sk Rl 7 7 6
INZEF AR (P>0.05) , %2 MIZk o6 A,
In the same row, values with different capital letter superscripts indicated extremely significant difference ( P<0.01), and

with different small letter superscripts indicated significant difference ( P<0.05), while with no letter or the same letter super-

scripts indicated no significant difference ( P>0.05). The same as Table 2 and Table 6.
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2.2.1  ASIRAE K T R R R S BT
3% 2 Al BAA 5 il B A 2R s Y

S B B SR — R A A e AR T =

BERR (NEAA) % it B T8 55 20 K rmp B2 1) 49 o v

I 407 1 ) EAA  NEAA DU K i & 52 ( TAA)
iR, A E S T A B (P<0.01) , Ab
P A0 5 A BE B R A K R 3 I EAA/
NEAA {8 £ & —k—m= 22 b %  EAA/CP {H 2
B =R AN N R o = B I N B 8 N=1 - S S
) EAA/TAA {323,

K2 FARAERKBEEEEENSERSE

Table 2 Amino acid contents of Pennisetum giganteum at different growth heights %
i [ AbFE 1 AbFE 2 Ab ¥ 3 AbFE 4
Items Treatment 1 Treatment 2 Treatment 3 Treatment 4

W AHER EAA

IR Thr 0.36+0.01*
MR Val 0.51+0.00*
SSLE R e 0.35+0.00*
SR Leu 0.670.00*
RN Phe 0.50£0.01*
HH R Lys 0.39£0.01*
HRAMR Met 0.24+0.01

HZ R His 0.35+0.01*
AR Arg 0.35+0.00*

0.32+0.00"° 0.30+0.00° 0.22+0.00°
0.40+0.02"¢ 0.44+0.01%° 0.34+0.00
0.27+0.00° 0.30+0.00" 0.23+0.00°
0.53+0.00° 0.60+0.02° 0.47+0.01°
0.41+0.00%¢ 0.45+0.02"° 0.33+0.01¢
0.35+0.00"° 0.33+0.00° 0.23+0.00°
0.25+0.01 0.25+0.01 0.23+0.01

0.34+0.00* 0.31+0.00"" 0.13+0.01°
0.30+0.00"" 0.30+0.00"" 0.18+0.02
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L3R 2
i H AbFE 1 Rb3H 2 b33 Ab 3 4
Items Treatment 1 Treatment 2 Treatment 3 Treatment 4
41T Total 3.73+0.01™ 3.18+0.04" 3.27+0.02"° 2.36+0.03
AT EILIR NEAA
REZIR Asp 1.42+0.03 1.3920.00"5 1.33+0.00% 0.82+0.01¢
22 F R Ser 0.46+0.01" 0.41+0.00%° 0.39+0.00°¢ 0.28+0.00
AR Glu 0.95%0.00 0.93%0.02% 0.82+0.02"" 0.60+0.00
HE&MR Gly 0.42+0.014 0.38+0.00"° 0.37+0.01%° 0.26+0.00
N Ala 0.59+0.01 0.50+0.01%¢ 0.53+0.02"" 0.41+0.00%
fi% 2 iR Tyr 0.30+0.01% 0.23+0.00%¢ 0.25+0.00"" 0.17+0.00<
&R Pro 0.49+0.024 0.44£0.01%° 0.45+0.01%° 0.29+0.01
AR Cys 0.1420.01 0.15+0.03 0.13+0.01 0.13+0.01
y

41T Total 4.76+0.07™ 4.42+0.00"° 4.26+0.07" 2.96+0.00
BEIMR TAA 8.48+0.08 7.60+0.05%° 7.54+0.09%° 5.32+0.03
W A IR/ AL T B IR EAA/NEAA 78 72 77 79
TR B IR/ B E IR EAA/TAA 44 42 43 44
Whits AR/ M H it EAA/CP 34 32 34 26

222 KIS HEOREIEEER  (Lys) A0 4 05— BRI PE ZIER A2 Te, Lys 7
SRR K 80 AAS A RC ROSMHT  BEH The 45 B0 85, 1A 707, 65 — L0 P 206 R 2

(463 FIde 4) W], AL 1 AbSE 2 AbEE 3 95— Lys, 55 BRI ZUERUE Thr; % 4 FH e ) RC H

BRI PRI 2 AR (Do) 55 BRAAEIE /D, BB A A5 — PR AR Tl

iR J2 93 2 R ( Thr) |, 55 = B il P 22 56 i 2 i 2 1R

®3 FREKSEERENLERERABRK LRSI

Table 3 Composition and comparative analysis of essential amino acids of Pennisetum giganteum at

different growth heights mg/g prot
Items Val Ile Leu Tyr+Phe Met+Cys Lys Thr
AbPH 1 Treatment 1 4.68 3.21 6.15 7.34 3.49 3.58 3.30
QbPH 2 Treatment 2 4.07 2.75 5.40 6.52 4.07 3.56 3.26
AbPH 3 Treatment 3 4.59 3.13 6.26 7.30 3.96 3.44 3.13
Qb PH 4 Treatment 4 3.77 2.55 5.21 5.54 4.00 2.55 3.32
FAO/WHO #i{
B 4.00 7.00 5.50 3.50 4.00 5.00 6.00

FAO/WHO model value

®4 FEEKSEEHEER AAS #1 RC
Table 4 AAS and RC of Pennisetum giganteum at different growth heights

i H W WERR RRAR AR MAMHFENEAR EARGENER  BER  SEAR
Items Score Val Ile Leu Tyr+Phe Met+Cys Lys Thr
AbF 1 AAS 1.17 0.46 1.12 2.10 0.87 0.72 0.55
Treatment 1 RC 1.17 0.46 1.12 2.10 0.87 0.72 0.55
Qb Eg 2 AAS 1.02 0.39 0.98 1.86 1.02 0.71 0.54

Treatment 2 RC 1.10 0.42 1.05 2.00 1.10 0.76 0.58
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= !
i H W WERR RRAR AR MAMRHFENEAR EARGENER  BER  SER
Items Score Val Ile Leu Tyr+Phe Met+Cys Lys Thr
AbFH 3 AAS 1.15 0.45 1.14 2.08 0.99 0.69 0.52
Treatment 3 RC 1.15 0.45 1.14 2.08 0.99 0.69 0.52
AbEE 4 AAS 0.94 0.36 0.95 1.58 1.00 0.51 0.55
Treatment 4 RC 1.12 0.43 1.13 1.88 1.19 0.61 0.65

AAS ; Z I PE4> amino acid score ; RC: Z 12 L {H 22 40 amino acid ratio coefficient,

2.2.3  RIA)AE R R TR R R S R A BT
FHER ) 5 R A 1 0 O IR 2 B2 [ Thr | 22
R (Ser) HE MR (Gly) .NE M (Ala) Lys %
W2 (Pro) ] FRAEVRZ LR [ K& EM (Asp) AR
B2 (Glu) ] ¥R IERR (Tle 25 2 M2 (Leu) AN
2 (Phe) . 41 & B2 (His) K & B2 (Arg) | & 2
(Met) AARR (Val) 11" 0 AIKIR R (£ 5)

71N, R B A TR I R A IR 0 kR 5 B I T A
R LAY BG I R BEE Ab BT R g R AR
i I S SR o B e, AL PR 4 B BRI 5 R S R
i TR A e R B i 2 B — R I
(S, Ab B 3 )iy R 28 2 PR 5t oy s AR B 1 1Y
(T IR = TR + R M IR A R TR ) /o IR = TR [

o]

T

=1
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Table 5 Contents of taste amino acids of Pennisetum giganteum at different growth heights %
i H AbFE 1 AbFE 2 AbFE 3 Ab 4
Items Treatment 1 Treatment 2 Treatment 3 Treatment 4
Eif R FL R Sweet taste amino acids (S) 2.72 2.40 2.37 1.68
12 6 Wk 2 FE MR Fresh taste amino acids (F) 2.36 2.32 2.15 1.43
TR Z LR Bitter taste amino acids (B) 2.30 2.50 2.64 1.92
(TR EFE R+ R B IR 2 KR ) /v IR 2 IR (S+F)/B 2.21 1.89 1.71 1.62

FHIR G LR =I5 2 MR + 22 R+ H 2 IR+ TN 28 IR+ R + I TR, PR B IR R R = R &
M +E AWM+ AR+ BAMAHR N AR+ H AR =R

Sweet taste amino acids = Thr+Ser+Gly+Ala+Lys+Pro, fresh taste amino acids = Asp+Glu, and bitter taste amino acids =

&
S
T
P
il
=
o
S
il
et
=
I

=
il

Val+Met+lle+Leu+Phe+His+Arg.

23 AAEKBEERENELEZRETEE
D RN & S
&6 A, B-E PREGBERAAER 31 FAREKSEERSNERRSHN
o RE AR AR BN (P<0.01) HEAE R C &8 311 REEK B I s 0 32 54 Hr
Rifi 5 o A K e A 8 i B, AR PR 1 E IR N DN S IINER R R(OE b O S 4 I

FHABAL P (P<0.05) ;44K B, S EBEE HE 4
K 1 A 3 o an 3, AL B 4 T A A PR
(P<0.05); 4K B, T EALNMELE EERS
(P>0.05) ;=K E 44K B, ELRELFZMT
A, BT P i TR A K R R Y RS T
%, Ab 3R 1 BT TALTE 3 FI4bFE 4( P<0.05) , 5
AhEE 2 22 AN (P>0.05)

PRI A R B B 3G D i /b, DML U B R
AR A BE I R0, 5 T A AR I B S 4
B8, Bt R HIOA N, FOE B X T
M ARAFIRE w Jm A , B T AL E R A it 7
TR Y54 X ) TR B DML % b e A K ) 2 B o
18 5 PRAg IS R B, A PTFEN Ty B R IR R
SR S BPY @  Ta  o  C SE
HEK Sy i DM R S R I B
17, A AR = BE 200 em T Y LT B R RTOK
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S 33 &

DEEAE80% L) b N A E I A T
T, AT LS DM & 8 & R A 5w B 2

AR EE 200 em DL E Y R 7 SO I A gt
AT HH o] T g o

*k6 AEEKSEERENHELEZRETSE (BHHEEM)

Table 6 Vitamin and tannin contents of Pennisetum giganteum at different growth

heights ( fresh sample basis) x107* mg/g

gE| AbEE 1 AbH 2 AbHE 3 AbHE 4

Items Treatment 1 Treatment 2 Treatment 3 Treatment 4
B-#1# MK B-carotene 1.99£0.02" 4.9920.04° 9.660.02¢ 14.07+0.00"
#eH=E& C VC 15.08+0.16" 16.89+0.94" 17.86+0.06% 18.29+0.28°
#H:= K E VE KM (<0.1 png/g) KA H KA KA
4k K B, VB, 0.02+0.00 0.02%0.00 0.03+0.01 0.02+0.00
4% B, VB, KA (<0.2 pg/g) A A A
44 % B, VB, 0.09+0.00* 0.09+0.00" 0.15£0.00" 0.21£0.00°
L Tanin 496.20+8.56" 490.91£3.39* 471.45£9.62" 415.31£6.18°

R 0B R ) i R A7 E T DM H [ B
F A K RN GE B, AR 86 EE
F1 Ash 7 BT AR A R RE A3 i 3 o (2
B2 2 S B IFSEIN N EE B Ash & BE 1 5
A ] B SE AT R B, AR 25 R 5 Z E A
— 0, AT RRR A R A A EUR AR A | H a4
FRAEAN W] i 25, BRI A RRAR T

ARSI M AT CP 7 2 b F T8 72 A K g B 1
I B, 5 B A g A R FAR S MR A
AEUSL TR AT oy S A Y ST R M DX SR U R
1 386 miy G4 B AR Hrimak B M E B CP
AR —E HARE T 50~100 cm B E B
HCP & sl 10.90% ,200 ~ 250 cm [ F & 5
CP &4 9.03% ,5 iAo 22 5 , H R A T fg
SR SR A N LA LR R A S G, Bfe %
U THRAEN R R A KRR,
BT R AR, H 5 AR R 5 R 4R A AR
AAKSENEREN CP BB ELES, T
AR IREE T B 50 AR KRR A A KPR AR
] 0700 BRI, AN [ A 25 30 B AR 15 A 15 T 2 Bl [
— AR CP F B AN, FAASE T AN
P v B SE Ak 5 e PR IR (AR R KAy Ot
HRAE ) SE A P A, G R TR B, L2 5% W A )
ARPSCHER R AN 3SR s i 4
FOCP & &, it H A NE AT DL 3 R S CP &
= I, B SR & A R kL X T CP
i VAR R S B LR AR S

AR 45 R KW CF  ADF NDF 1 ADL &

Wit T o A K T A 348 o o 48, 5 R A
BHAL 224 B BIF 5T 25 R — 3, 5 R TR AR K
({4 2 1 F 222 h CF ADF NDF #l ADL &
AL — 2L

AYExt T S FERAEE FREM . |
THE Sh W) A BE 43 Wb £F 4k K i, X 4 4 79 T 1L BE
FIA B, £F 2 i 5 e At 5 3R 9 5 T Ak R
R PR, B h g R R e R AR K A
F 100 em B HE &, XT38 (EMELSE),
DR Jga 5 o 17 A K B A W, ko £ A 5 A R R
AR A I e R JFH— 2B
ADF NDF #1 ADL £ 8h T fi& #f % fb &% B ) &
F U W, A s A sh i RE R 2 £
o Al ERRAE K 100 cm DL ERIEF AL

AR EE R B, AFAEKSEE R Ca
SR EZES (A TP & Rk A K 5 R A58 i
REEATG o B /NI B2 B 5 TN Ay it FES 8 8 5 oo % 28 AR
FEFFEME TP FIEE(Mg) & & X0 Ca TR E
M) 35 6L it T 4l 4 52 45 A, BT AR 0F A Bk X Ca,
Mg UM, 25 48 S A bR TP & i, DRI [m)
WA R AR K A B B L B, L Ca TP 80 ¥ i
1) % i P A A I R RS 1) 728 AE A W] RS [
3.1.2  AN[A) AR K B T 0 S R R A A3 BT

AR P B TAA & 8 FE A K R R 1
N R A Rl A T A R Y
BT AE R — B, PR R S F R T Y
AR EAA BB AHCAE 5 28 FR R S SR
BP0 FAO/WHO 2 it B AH B 11 5 19



9 1] WR AR < 1 b g i DXAS [ A g T2 B T ) 8 5 B E A0 M 5319

EAA/TAA {H ] i5 %] 40% /¢ 47 ; EAA/NEAA 8 i}
TE 60% L 120 5 B2 1% bR o, 4307 3 T
BRMESE, AR, AW KRB w
1) EAA &t £ &, ZEMRMEFT 4 H EAA/TAA
ik 42% ~ 44% , K T 40% , EAA/NEAA {H N
70% VL 1, KT 60% , 3% W B TR R A 2 1 B IR A
fEH R, AT LIAE R 3 & AR i £ 0 2 1 R

FE ) SRRk 2 0 A R 3 R 2 Met
I Lys 070 XIS S ) X6 7 4 a1 10 2 S AR
FIESE R B Met J2 55 — PRI PE 2 1R . PR3
A5 IS A A R Y TR R I A 2 AR A R
FER (Met Fl Cys) & & &AL, IV F A FER ZEE
WE RS EEEERR , mAK IS AAS Al RC
3 B R R RS — R 2 R R e, 5 ik b
FEERA—H, HFEWSE W5 LB, R
TKV-TE it 17 i %o L g B R % RN 2 A W Y
me) AV AT L = BE R DL 42 R BEAA % i DL EAA/
NEAA 1 EAA/TAA {H ¥ $ it FAO/WHO i #r
T A FT DL w5 2 B 2 e 1 o, e A s I R
I i 2 B R O i it FH U IE AT D 3 e
EAA i, R, A FREEAS [A] 2 75 0 B TR #2
B A ARSI s, A R T i — DR,

SR B A AR CE Y T, i
PR sh 4 1 R B 0 BRI, AR R
SEMBYRED EE Arg 1 LRESIYIR &,
&0 Thr 5 5 0] DU 28R £, Leu  Ile, Val X 314
SRR B e RS AR T, 50 ~
100 cm 100~ 150 cm 150 ~200 ¢cm 200 ~ 250 cm
L TR B 1) T A 2 PR + TR i R 24 B 1R % 1 il 2
TR E SR TN 2.21 £5.1.89 £% . 1.71 £%.1.62
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Comparative Analysis of Nutritional Components of Pennisetum
giganteum at Different Growth Heights in Hill
Regions of Central Sichuan

CHEN Dongmei'?* CHEN Yao'” ZHANG Long"® WEI Yi"? ZHOU Caiquan'?*"
(1. Institute of Ecology, China West Normal University, Nanchong 637002, China; 2. Key Laboratory of Southwest China
Wildlife Resources Conservation ( Ministry of Education) , China West Normal
University, Nanchong 637002, China)

Abstract; In order to investigate the change rule of Pennisetum giganteum at different growth heights in the hill
regions of central Sichuan, the contents of conventional nutritional components, vitamins, amino acids and
tanin of Pennisetum giganteum at the growth heights of 50 to 100 cm, 100 to 150 cm, 150 to 200 cm and 200
to 250 cm were evaluated, respectively. The results showed that the contents of dry matter ( DM), ash
(Ash), crude fiber (CF), acid detergent fiber ( ADF) and acid detergent lignin ( ADL) of Pennisetum
giganteum were extremely significantly increased with the growth height increasing ( P<0.01) , and the general
energy (GE) and neutral detergent fiber (NDF) content were significantly increased with the growth height in-
creasing ( P<0.05). However, the content of crude protein ( CP) of Pennisetum giganteum was extremely sig-
nificantly decreased with the growth height increasing ( P<0.01). Meanwhile, the contents of ether extract
(EE) of 150 to 200 cm and 200 to 250 cm Pennisetum giganteum was significantly higher than that of 50 to
100 cm and 100 to 150 cm Pennisetum giganteum ( P<0.05), whereas no significant differences were ob-
served in the contents of calcium ( Ca) and total phosphorus ( TP) of Pennisetum giganteum among different
growth heights ( P>0.05). Furthermore, isoleucine (Ile) was the first limiting amino acid of the Pennisetum
giganteum. The contents of essential amino acids (EAA) , non-essential amino acids (NEAA) and total amino
acids (TAA) of Pennisetum giganteum were decreased with the growth height increasing, and 50 to 100 cm
Pennisetum giganteum had the highest values, which were extremely significantly higher than that of Pennise-
tum giganteum at other growth heights ( P<0.01). The highest ratio of sweet taste amino acids plus fresh taste
amino acids to bitter taste amino acids was also observed in the 50 to 100 cm Pennisetum giganteum, while the
ratios of EAA/NEAA, EAA/TAA and EAA/CP of Pennisetum giganteum were decreased with the growth
height increasing. Moreover, the contents of (3-carotene, vitamin C and vitamin B, of Pennisetum giganteum
were increased with the growth height increasing, whereas the content of tannin was decreased with the growth
height increasing. The results of this research indicate that some nutritional components of the Pennisetum
giganteum grown in the hill regions of central Sichuan are different from those of the Pennisetum giganteum in
the other regions. Pennisetum giganteum with a <100 cm growth height is suitable to be used for monogastrics,
whereas ruminants are better to be fed the Pennisetum giganteum with a >100 cm growth height. [ Chinese
Journal of Animal Nutrition, 2021, 33(9) :5313-5323 |
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