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1.1 ##

XA R T 2022 4F 4 AR AT PG AR E L X
KIS R B K W BATEAE B 0 i RRL .l R 2
Bt ) VU R P W 5T T A5 W O DL S R A AR K A JE K
WA (Glyptostrobus pensilis) .,

1.2 3

QE-100 7 5 3 Ky w8 ML CHT YT 0z 7. T 85 A IRA
Al 5 SO L R IR AR R () BRI
A ] L RO R 4 R 2 B Oh ED A BRA ]
XOG A 528 S0 0] UL 43 060 B [ 3R C /R B 4
(P EDABRA 75 L-8900 & HE MR 4 Hr i ( H A H 7
NTD s 4 [ BhELIR E AN CFF R RE AR A R A 7DD 5
CR22G % VR B AL CH A H 37 A 7)) 3 X7Series
B B TR TS A TR R B (T ED A BR 2 R T
ZEEEnit700 J5t Wz WOt 15 A (1 [ IS 5 43 B 4 2 I

B2 7D s SA-10 JEFFEIE A 40 B A (b 50 RAXER
AR T SIRIS Intrepid 258 T8 & 565X [ FE 8k
AR B Ch ED A R A 5 KW A CRERG 2 R 2
1A BRZ FD 5 SA-10 JEF 2B A AL (JL 5T 3
FAL AT BR 2N &) ) s TU-1810 %8 4 7] W 43 5% % B 3t
(b3 3 A id AR A BR S AEA FD .
1.3 A&
1.3.1 #MAmae

Bk b B R TF T vk e, SR RVE T LA
60 “CHET 248 5 , -6 H 3 0 L 2E A7 4 146, 33 60 H
i, A5 BRSO R
1.3.2 AARERRLFRABRGNE

SR FHFR & 5 3 3% 543 B AR UE 43 BT 7 1% 6K
A ASE NI T AN 57 1 K L B 1 B B2 B TR A5 E A7 4G
W, SR FH B 7 gk R BB AR AT K A A s i R T
Y CE TR . GB 5009. 3—2016) 5 i 17 (R K4l
¥, GB 5009.6 — 2016); K 4 (® H ¥,
GB 5009. 4—2016) ; &4 (R 7K fiff - 36 [ - 3R A [Q 7k
GB 5009.8 — 2016); & 1 & (¥l K & & &%,
GB 5009.5—2016) ; HL£F 4k (¥ & ¥, GB/T 8310 —
2013) ; SVECER (A0t BE VL, SN/T 4592 —2016) 5 4k
A E COR AR AR (% 75 . GB 5009. 86 —2016) 5 4i: 4=
EE (MR 6% % . GB 5009. 82—2016) 3 %
MR (IR E 3 Hr . GB/ T 5009. 124 —2016)
1.3.3 #hakem

FRHL 1. 00 g ZK A F FIRE O B B A 43 301 8 17
s i A 5.0 mL % HNO, #1 2.0 mL H,O, , 7
TR T A ASCHE AT e . R T A ST R KT A TR
A R, ] 2% B9 HNO, &%, 5, K, Ca,
Mg .Na.Al.Fe.Zn.Cu.P R HLEHE & 5 & Tk &
FIICTEACI SE , Se N 45 4™ T 76 K >R F 45 85 14 i
A 7, REFRE L EE A I E 3 U O AL
1.4 SEBREFMNEEMNFZE

K & R HE M 2R B0 L X ARKORs RO AT 06 T
QIR EFMAEIAN . DU T A 4 SUR B A R
BN HLH (World Health Organization and Food
and Agriculture Organization of the United Na-
tions, WHO/FAO) i 1 {1 i 4 75 28 5 1R 4 30 0 b
WL B T & KR L {H (Ratio of Essential
Amino Acids.RAA) FES A T B R HAE Y
SEH4{H (Mean Value of RAA,RAA) TR E LR L
{8 & %t (Essential Amino Acid Ratio Coefficient,
RCO) Jir 5 75 L R L AH R £OF- 245 (Mean Value



of RC. RC) .RC 7§ 5 Z %1 (Coefficient of Variation
of RC.CV) 4 i G H R W AH R K RC 141 1fiE 22
(Standard Deviation of RC,SD) , 75 & 3R tLE &R
#0/43 (Score of Ratio Coefficient of Essential Amino
Acid.SRC), Hh RC<T1, 3% Wiz Ah 4 S R 7 &t 4
XA s RC > 1, 32 B i Fb 22 Bk TR & & AH X i 99
SRC F 2 M HE b B R W A AL Ll 5 WHO/
FAO # 77 8 2 A0 10 1 e, IF 31 5 AR v 3l 24
SRC= 100 W}, W 2 75 A5 A v 2k R A9 4 A bE 19 5
WHO/FAO #E## X— B, H& [ 58 7 (i 5
52 SRC<CT100 H KA 8 /N IR DA i 2 5 7R 114
MBS WHO/FAO A UM 22 80k, HiE A
[t B 3 RN (E I

WA .
RAA— FEmP LR ERER S &
WHO/FAO #i = iz i Lﬁzé‘%
RC :ﬂe
RAA
SRC=(1—CV)X100%,
cvzgo
RC

Fx1 KirH BEHEAEFVRHNEABRRESE
Table 1
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K H Excel 2016 #7808 4811, R SPSS
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2.1 KM HEAEFRINEARRSE

HI 2% 1 AT, KRS I B i s SOl e ARbl , LA
EEC) S5 1.90.,0. 72 g/100 g BAg  F1
Wl CR AR, DL 4 B c) & 5 409 o 1..80.,0. 66 g/
100 g B (4 i J0 R0 Ak B o T B o DA 4 B i) R
FETE R 25 5 WA 1 T 4 5 IR 43 CHLER 4 | i
B CLATEAK P T AR E MfFEENE FER
(P<<0.0D);EHBR . 4ER CHAEREZER (P
0.05) . ZKHFAR BT & T W) BT L K 43 KT 2 L S (L
TP T e R B £ C e TSR
TR T &5 B A BT B A, LA Rl 2. 42 g/100
g s M FIRE rf T4 0 1) B o 3 e v LT R R 22, RHE
CREARRE , IR B C) S i ek e e A E i
WU AEER CHTES RS HERXKER
Z. nﬁuﬁzrﬂfﬁaIE%ZIKE;%%;:E%j@MHIEJ,@
Hsmr o ma iz,

The composition and content of basic nutrients in the leaf and branch of G. pensilis

SR/

THm/ AR/ fig 15 / K5y / S/ HMLLF 4/ (2/100 2 Her: % C/ 4R E/

(g/100 g) (g/100 @ (g/100 g) (g/100 @) (g/100 @) (g/100 g) gTomlg (mg/100 g)  (mg/100 g)

Dry matter/ Protein/ Fat/ Ash/ Total sugar/ Crude fiber/ flavon (ids/ Vitamin C/  Vitamin E/

(g/100 @) (g/100 @ (g/100 @ (g/100 @) (g/100 @) (g/100 &) (Z\}C;O% g') (mg/100 g (mg/100 g)

Leaf 31.70£0.22 2.26%£0.06 1.90%0.16 2.10£0.04 0.7240.20 9.50%0.09 0.8640.02 50.20*+1.69 8.5440.31

Branch 30.40+0.18 2.42+0.03 1.8040.07 1.90+0.02 0.6640.12 8.50+0.22 0.6840.04 44.00+1.36 6.4640.12
P value 0.003 0.026 0. 448 0.003 0.732 0. 004 0. 006 0.016 0.001
2.2 kMM HKPRERNARKESE (EAA/NEAA) #8435 42. 4 081 73.5%

2.2.1 BRABREZHH

1 2% 2 TN, 78 KRS Y I RURE p BRI 16 A
S, & 7 TSR . R Y S SR
SN 1.766.2.024 g/100 g, 05 2 3 R Gl
A3 9R 0. 748.,0. 854 g/100 g, M 2H K04 ¥ AN AEAE
FVEZES(P>>0.05) . WA ERA R I 0 2 3
T2 2 A [, I HLICHB 20 i 288 1) 52 B 1 A6 5 A4S &6 467 v
() BANAEAE 3 22 5, U S50 R A 2 A R T A
hR SRR E R TN AR, R D R
1 65 B SE R ¥ Ol 52 &R (Lew) , 40 5l 0,170,
0.200 g/100 g, M H 0T 2 B R 0 i/ 2 B R A it
(EAA/TAA) LT IR B/ HE T 2 LR B

F2 KM HPEEBRNEARRESE
Table 2 The composition and content of amino acid in the leaf

and branch of G. pensilis

e/ (g/100 g)

H R Content (g/100 g) P
Amino P value
acid - 53 ‘
Leaf Branch
Asp 0.19040. 057 0.21040. 008 0. 650
Thr * 0.09440.015 0.11040. 024 0.473
Ser 0.09040.016 0.10040. 041 0. 764
Glu 0.21040. 024 0.24040. 065 0.576
Pro 0.10040.033 0.1204+0. 065 0.718
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ESE
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T/ (g/100 @)

NP & & 2 Lonkh 5 B s, 2 5l k1 880..00,
3 900. 00.454. 00 mg/kg; M Na.Ca.Mg & & ¥t
B A

3 KMt EHhovEIEREFITMN

Table 3  Nutritional evaluation of essential amino acid in leaf

and branch of G. pensilis Unit:mg/g
Amino  FAO/WHO
acid recommen- i A% mt 133
dation mode Leaf Branch Leaf  Branch
Thr 40 0.024 0.028 1.073 1.099
Val 50 0.024 0.026 1. 096 1.039
Met+Cys 30 0.004 0. 004 0.170 0. 160
Ile 40 0.023 0.028 1. 039 1.099
Leu 70 0.024 0.029 1.109 1. 142
Phe+ Tyr 60 0.026 0.029 1. 187 1.152
Lys 55 0.029 0.033 1.328 1. 308
RAA 0.022 0.025
SRC 64.952 64,840

x4 KM BEHEETENEABRREE
Table 4 The composition and content of macroelement in the

leaf and branch of G. pensilis

%%@ Content/ (g/100 g) P
mino P value
acid i 53
Leaf Branch
Gly 0.1104+0.016 0.13040. 057 0. 659
Ala 0.12040. 008 0.14040. 024 0. 335
Cys — — _
Val * 0.12040.033 0.13040. 041 0. 800
Met * 0.01340. 005 0.01440.002 0. 809
Ile * 0.09140. 005 0.1104+0. 008 0.048
Leu * 0.17040. 008 0.20040. 008 0.021
Tyr 0.056+0.012 0.06340.007 0.515
Phe * 0.10040. 041 0.11040. 024 0. 926
Lys * 0.16040. 041 0.180+0. 049 0. 680
His 0.04240.007 0.04740.011 0.601
Arg 0.1004+0. 022 0.12040. 029 0.477
TAA 1.766+0.318 2.02440. 449 0. 544
EAA 0.74840. 155 0.854+0. 188 0.572
NEAA 1.018+0.163 1.170+£0. 261 0.524
EAA/TAAK) 42.4 42.3
EAA/NEAA(Y) 73.5 73.0
Note:“—"means not detected, * is essential amino acid.

2.2.2 SFBRABERFN

AR WHO/FAO #7820, 1153 1K A8 i kL
(0T AR L (RAA) . T & R e R 8
(RC) (b5 & A TR Y AH & H 5k (SRO) L 45 2R L3k 3,
TR B i FRE B R+ e & R (Met + Cys) 19
RC Y5e/NHAB/NF 1, 156 B X B8 A4~ 5047 1) 25 2 R+
ﬂéﬂ%ﬁ@ﬁ(Meﬁcys)mWKE AR 5 — BR i

M KAWL T A SR RC ¥R T 1, R W ix 2k 51 5
@&ﬁ%*ﬁﬁﬁ% IR I 1 2 T 0 TR L (E R B
WAL . R 64, 952, F WY mf b g L R E AR M (H 8K
=
2.3 KM EHTRTENERREE
2.3.1 RKanvt HFFELESAH

A2 4 Al K AR I ﬁtlﬂ*”uf"thﬁﬁ JCE
KAHE, Hrp K. Ca N & &M% 5, Ca agﬁﬂf\
Reh Py e, HoE A S B R, O 7 980..00 mg/
kg Na & AE M B B AL 1 Na f& 5k 15. 90
mg/kg, LA Na &8 5. WA K,.Ca, Mg,
N 4 ﬁ%gm%i’aﬁﬁmﬂﬁ%#@@. 01),Na,P
PR R AR B 22 R (P <<0.05), B K.

i/ (mg/kg)
e % Content/(mg/kg) P
Macroelement K e P value
Leaf Branch
K 1 710.00424. 49 1 880.00434. 29 0. 005
Na 15.9040. 44 14.80+0. 1 0.027
Ca 7 980.00457. 15 6 380.00+40. 82 0.001
Mg 599.00+18.78 504.00414.70 0. 005
N 3 600.00+73. 48 3.900. 00+48. 99 0. 009
P 376.00+15.51 454, 00+17. 96 0.010
2.3.2 Kbt HOPMELE S

% 5 A, 7J<Mﬂ+ A v RS I ) AR ST 3
JEHATE  HH A AL Fe & B AHXT 40 7 . Fe & ® A
Kb ¥y s A Fe & iﬁcﬂfﬁ,,ﬁ\@‘iﬁ 26. 700
R I A AR B Se B i
s HE O 00022 mg/kg, M BUP R TR & R
BRI R Ry Fe>> Al>Zn>Cu>Se, MPH
BN Fe fEEN 3% 25 5% (P<<0. 01, Al.Zn M
PR O R AFAE B3 22 5 (P <C0. 05) . Cu. Se PiFh i
HIULRNW LR E 2 (P>0.05, Hi Al Zn & &
Y TR A L 49k 19,700, 1. 180 mg/kg; K th

mg/kg;Se &



Fe &t & T & 8,4 26. 700 mg/kg.
x5 KM HPRETENESREE
Table 5 The composition and content of microelement in the

leaf and branch of G. pensilis

B/ (mg/ke)
T Content/(mg/kg) P (i
Microelement n P value
Leaf branch

Al 19.70040. 735 17.90040. 359 0.036

Fe 26.00040. 114 26.700+0.098 0.003

Zn 1.180+£0.033 1.060%0. 041 0.031

Cu 0.41340.019 0.43540.012 0.238

Se 0.01940. 006 0.022740.002 0.533

3, Ay
3 itig

A FE KA I T 0 W LK A LT 4L
WL AR E AR CHES TSR . BEAR
Tt AT R B R R A P T
EA LY L BT LUK R v A HLA R P
W Kate s iR b A LT K R BR
BRI . MRt E AT
1 Ji 3 AR W GRRE A E  fE AE  TR  EEAE
Y, mh R RN LS R E SRR
o EENALA Y B 2 BAE L P L Bt
9 PO S L Sh A T e g A M RE B e L
HETH AR PR R B B R 4R R E B
BRI ENE R IR SEE R AR TREEEFRN
BHIRE ) Y # C XA YUK IR . g R E R
KRB AP A YU b 2 DL R B S 2
PTG PED S AT 4w SR R S AR RO L
fiet S HIL R S A R 98 L B T S S KRS
e % C &iEh 50. 20 mg/100 g, I AT DL 2% [0k
KNI VE R Y R C ORI, U — 2 FF R A, 44
B C FEAS R 40 B8 AR [R) 48 90 14 AS [R) 38 407 v 118 5 o A
FEAFTE 22 52 W 4E A2 R C 0 & 40 A vh 8t 44 Fn 4l
SURRE ez, SRR AT DU SR A W 4 A 3 C YA
2, At BE TS A P R R C A R . R 2
R CERSY RO AR h 4 E C i
BRI 22— TR R AR B B S AR
JoT, EA WS g ARG R AR SRR A
WEMEAATREEEFEK. i mERE, &
10T 20 B G 2 3 i 2 B A R P 58 B X AT R R A
EARGREEREEZ—,

HREEE PEFFEUKMNEEEFRES S0

FE K B I FIASE rh 4G I 16 A R L o
TR T MTHEEER. AR B AERN A
R, AT S s R, O 0,240 g/100 g5 TE 4
KT AR B E R A R, HEch
M rh AR B R L8 0,200 g/100 g R4 WHO/
FAO $#24t iy  pA LBT 8 A P 9 EAA/TAA B
BE 40%  EAA/NEAA JAE 60% LL Y, sk #s i
FAEC 9 EAA/TAA 430 R 42.4% F 42. 3%,
EAA/NEAA 23510 73.5% .73. 0% , PR it i LR v
HEE B AR R . A TP A AR+
B 2 R (Met+ Cys) & AR AN JE L B & B A 2 ] R
2K R S A R B D AEAE TAEY L 1) 2 0 T
H T 2 B RS A T B R TR ORI R R AN R
E MG . T REAE I o 2ok AR v ke AR AR A A i Bl
37N NI N Z A

TRAS I A BT R R AR 2 R SR
PRI i T R R AR A, Kb iy K Ca N & &7
PR AL 38, H Ca St ¥ s i iy Ca & i
FER . o 7 980. 00 mg/kgs Na 75 W & A7 v 7Y &
i ERAR, Y Na & & oA R . O 15. 90 mg/kg.
Ca LA Tl A= JLIE 2y rp b A 0] D (1 BT R L AE
T A b B B B S 0 AR P Y B AR
Ca 7% f 5 i 1 1T AR R 22— 2 A AR 5 v 1 K b i
ROREACR H T PUAE AT L X K3 S 1% & 2 LAY
WX RE A R X, P Ca B i KA E
1 R T A W, B as Bk B, S Ca R
MESE., NE2EYAERSRPTHWEZCE, EYEN
BiE M Z NITE S REZmU 8 N & ent, A9
B A0 i 43 AP, A R TGRS N B B A KR
K 4r 54 3 600. 00,3 900. 00 mg/kg, 754 M Fl kL
MEAR SRR K B K & a5k
1.710. 00,1 880. 00 mg/kg; K v T4 % sh 4
T B A B A 5 Ul I A A A PG S e I IS B B Y
K & mm N2z —al fg e K Ay & w
Yy 5 1 e 35 e ) DL KA 3T HEHE AR L o 247
TR . B K/Na HeER M &, 8 T w4
AR EBA , S 22 0T 2238 K A A T &3 A T i i e
O B0 AL 5 B

TEKAS B A, i T &R Al Fe & £ AH XA
L IFH M AL Zn R m TR & &, 500k
19.700.,1. 180 mg/kg. HH Fe 7E/K S By it A rh &
R B Fe 5 A L o 26, 700 mg/kg;
Fe WA TRV MM AZEh 2L RPN Fe 19
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HEGR FRAL X AT BE R B Fe & BB S Y
JAR Z—. Fe fE AR b2 dF 4 B 2 A & M oT K L
i R 400 ) I A A L 7 8 R TR R AR IS 2 Fe,
AR A L R T T T A R 3 e A K R B A
R 5 25 R 6 7 AR AR 1) OB D7 T AT 3 B 9 0T K 5
] o AP A I 25 B AL S RTINS AR A X T 5L ER
T 558 TR B B 300 A PO HES KRS A el AL B e
1 % B U WK R 19 A R AT R 5T 10 38 RE T B
TEABRUEE B R B H T, 2020 4 2 )5, s 42
T4 1R 7E S Py kb P AR R SRR A R
BTG 2 5 AR AR I ) 2 22 i B Ol B9 2 95 2 &
AT R B 4 RS AR 4 28 B — 2 4 AR
F s Be T A= 22 97 A8 [ A PRAS 1 3 v UL R AR R 1Y
i JF HRIVE RN 78 A XS H O b 78 0 3 = #a A0 B
L AT I 5 4 R XS A 7 R RE AL I i B, KR
MBS A R R E SRR A —E 125
{E KRN M5 A7 2 A B G B BT R T Y B
I 8 A R B R A 2R AN (R IR K A AT
FH B Fe Zn, R A] LA 3T % B eH s il

4 #ig

AR 538 3 0 o KA I A B R SR LAY
W C R ML &, IF 6 HOE SR AT o AT s
R 2 AN (3R 75 3 — 25T . KA I ) 9 0
IRy KHEFYE B 4R EVEE R C.Ca Al Zn
TR TR KM E A R E R = R
BHER KN Fe ¥ T, B K/Na W EHK
W AR A SR AR AE W, BRI IR TP Y
BTN AT 1 R Y SRC 8 - JE i v 4
SR B IR AR . KA I R TP 1B IR R &
oy A 4 0 0] R R SRR AT R R R KA I R
B DR TR N AR B AR S Ak kL KR L T AR S T
S AT AR VB HE R AR 259 L 245 A (B A fR Ak L B2 24
S B A AR K B &R H 25 1), 38 6 K R 25 H
M (B AN AN B 2% 3, AS I RE 3 i HL 28 5 3L 36 L 16
[ R /N A ST OR e AR IR IS

S &k
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Analysis of the Main Nutrient Components of the Chinese En-
demic Plant Glyptostrobus pensilis

XU Jianwang'?*, TANG Jianmin®,ZOU Rong”" " , WEI Xiao*,JIANG Yunsheng®, WEI Jiging”
(1. College of Pharmacy,Guilin Medical University, Guilin, Guangxi,541004 , China; 2. Guangxi Key Laboratory of Plant Functional

Substances and Sustainable Utilization of Resources,Guangxi Institute of Botany,Guangxi Zhuang Autonomous Region and Chi-

nese Academy of Sciences,Guilin, Guangxi,541006, China)

Abstract: In order to explore the nutritional value and development potential of leaves and branches of Giyp-
tostrobus pensilis ,the contents of basic nutrients, mineral elements and amino acids in leaves and branches of
G. pensilis were analyzed,and the nutritional value of amino acids was further evaluated. The results showed
that: (1) Except for the protein content,the dry matter,ash,crude fiber,total flavonoids,vitamin E and vita-
min C in leaves were higher than those in G. pensilis branches. (2) In total of 16 amino acids were detected in
leaves and branches,including 7 essential amino acids. The contents of isoleucine and leucine in branches were
higher than those in leaves. (3) The Score of Ratio Coefficient of Essential Amino Acids (SRC) in leaves was
higher than that in branches,and the SRC value was 64. 952, the results showed that the nutritional value of
amino acids in leaves was higher than that in branches. (4) The contents of K,Ca and N in leaves and bran-
ches of G. pensilis were relatively high,and the contents of Ca in leaves and branches were the highest,and
the content of Ca in leaves was higher than that in branches,with a content of 7 980. 00 mg/kg. (5) The con-
tents of trace elements Al and Fe in leaves and branches of G. pensilis were relatively high,and the contents
of Al and Zn in leaves were higher than those in branches, which were 19. 700 mg/kg and 1. 180 mg/kg re-
spectively. The content of Fe in branches was higher than that in leaves, which was 26. 700 mg/kg. According
to the characteristics of nutrients in leaves and branches of G. pensilis ,basic data were provided for the devel-
opment of G. pensilis as woody feed and related products.

Key words:Glyptostrobus pensilis ;nutritive composition;amino acid; mineral element;branches and leaves
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