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Analysis of nutritional components of Ilex vomitoria leaf in different seasons
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Abstract : In order to clarify the content of main nutrients in the leaves of llex vomitoria to carry out the diversified utilization
this study took young leaves of I. vomitoria in spring, mature leaves in summer and old leaves in autumn as materials, and
used freeze-drying method to measure and analyze the content of mineral elements, soluble sugars, soluble proteins, crude
fats, vitamin C and amino acids in leaves in different seasons, providing scientific basis for its development and utilization.
The results showed that:the leaves of 1. vomitoria were rich in mineral nutrients. The content of mineral elements in spring
leaves was the highest, and the contents of N, P, Fe and Mn were significantly higher than those in summer and autumn ( P
< 0.05). The soluble sugar, soluble protein and crude fat in the leaves of I. vomitoria in spring were the highest, and signif-
icantly higher than those in summer and autumn. The highest total amino acid content in the leaves of I. vomitoria was 1 645.
139 pg/g in spring, followed by 1 425.104 pg/g in summer, and the lowest was 554. 806 pg/g in autumn. The highest es-
sential amino acid in leaves was 571. 620 wg/g in spring, followed by 394.809 pg/g in summer, and the lowest was 225.
185 wg/g in autumn. Analysis of variance showed that there were significant differences in amino acid content of 1. vomitoria
leaves in different seasons. At the same time, principal component analysis was used to extract two principal components, and
a comprehensive evaluation model was established according to the score value of each principal component and variance con-
tribution rate. The comprehensive scores of amino acid content of I. vomitoria leaves in three seasons were obtained, which

were summer, spring and autumn in order from high to low. In summary, the spring leaves of I. vomitoria contain relatively
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rich mineral elements and soluble sugars, making it a suitable period for picking, processing, and utilization.

Key words : Ilex vomitoria ;nutrient composition ; difference comparison
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S VE B3 AFT R EE LR el

SR (£ 1), HEITTRA(N) B (P) H
(K) BE(Mg) (85 (Ca) AL (S) & & 22 Ak Hl 73 1)
S 11. 892 ~ 17. 002, 0. 716 ~ 1. 886, 12. 513 ~
14.009 .1.753 ~2.943 3.736 ~5.466 1 0. 753 ~
1.400 o/ ke B 7T % P Bk (Fe) 5 (Mn) 5 (Zn)
A ( Cu) & 57224678 Fl 73 51y 66. 823 ~81..090
693.243 ~1512.076.,181.996 ~276. 173 #1 11. 270
~12.210 mg/kg,

RAAE M R B R & B A [F] 22719 R AL
RN E T Rm, KERMK. HFEH R NP,
Fe Mn %5 THES5FFE(P < 0.05) , Hrp N &
Eis 17.002 g/kg, M S SEEERTHESE
MR BT Ca SR B E S THEREME S HE
Mk K Mg Zn Cu ST EERARE  F B K=
MEH K. Cu SR ERARE, & FEREN F
R B IO B B R I BT R

F1 RELBFAAETHRTREFRTEEE (v 25,n=3)
Table 1  Content of mineral nutrient elements in leaves of I. vomitoria in different seasons(x +s,n=3)
HHEJLZE Macroelement ( g/kg) M ICZE Microelement ( mg/kg)
Z=45 Season
N P K Mg Ca S Fe Mn Zn Cu

%2 Spri 17.002 1.886 14.090 2.943 3.736 0. 826 81.090 1512.076  232.030 11.270
pring £0.148%  £0.046° +0.135* £0.018* =+0.044> +0.008" £2.762* +16.32° +£2.045" +0. 13

- 11.904 0.716 13.163 1.753 4.066 1.400 66. 823 693.243 181.996 12.210
E 7% Summer | ) I I . b , | ]
+0.453>  +£0.025°¢ +0.256* +0.194> +£0.549° +0.753* +2.452° +£63.21° +24.352> +2.958%

®E Aut 11.862 1.145 12.513 2.693 5.466 0.753 71.726 995.790 276.173 11.900
Hmn £0.168"  £0.024"  £0.172° +0.016* £0.023° £0.006" +0.068" +0.574" £0.393*  +0.118"

E: FSIARNG FRAURZER B (P < 0.05),

Note : Different lowercase letters in the same column represent significant differences (P < 0.05).

2.2 RELEBEMAEEEFHIZN

X B3 FRRA T A AT R L R
R 1 ORLIE AN ZEAE 3R C RS I S Bk
W, ANTRLRAR 245 I B8 IR e 22 5 1 3 (L3R
2) o MIEEERE TR A HLIR I AR R C R
AR AL T R 23 31k 269. 808 ~ 447. 786 13, 163 ~
28.959 1. 986 ~3. 046 # 17. 106 ~29. 101 mg/g,

BTNV A TV A O RORLIR I A s,
%y 447.786 .28. 959 Fl 3. 046 mg/g, A H %5,
RIS, AKX =0 &R
255N 324. 657 .16. 175 12.401 mg/g, 4itE % C
AR TR R, O 29. 101 mg/g, B UL, 7E AR
AR 4 PP SR AR A R W i, 5 2 R A i
ARG 4 FE =Y I 5 i s P e R

2 RELBFAAEFTHAERBSSE(x+s5,n=3)

Table 2 Content of nutritional components of 1. vomitoria leaves in different seasons(x £s,n=3)

&= AR A IEEA HLAR HeHEZ C

Season Soluble sugar(mg/g) Soluble protein( mg/g) Crude fat(mg/g) Vitamin C(mg/g)
# 2 Spring 447.786 £4.454* 28.959 +0.430° 3.046 £0.025*° 17.106 +0.426°
H 7 Summer 269.808 +0.171°¢ 13.163 +£0.421°¢ 1.986 +0.007°¢ 22.298 +0.325"
=z Autumn 324.657 +10.303" 16.175 +0.591" 2.401 £0.034" 29.101 +0.543*

T FSIARNG FRAURZER B (P < 0.05),

Note ; Different lowercase letters in the same column represent significant differences (P < 0.05).
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U 3 PR  AEFR 2, I R G R R 5 A i ) 2
W22, Jy 402. 807 pg/g, Feflf Ay )& H i 2R,
21.618 pg/g, TEEZ, M ZIEMR & e i ) )2 K
AR, 324169 pg/g, AR S BE 2R,
11.955 wg/g. TERKTE, M & SR 7 i fre e 1 2 57
SLE, N 116,341 pg/g, B R AR S 41240,
9.281 pg/g. MR BEIEREREGHERES, N

1 645.139 pg/g, KRB 7, 1 425.104 pe/g, v
Y2k, g 554. 806 pg/g. MR AR5 &
B G E R, N 571,620 pe/g, HIKEE
7k 394, 809 pe/g, Hx K (9 & Bk ZE, Ky 225. 185
pe/go L b AORAF M A 17 R B & m R
R At T i S I ey, TERCR R W e IR, W 25 7
BE(P <0.05),

F3 RELBEAAEHHHAEERSE (vs,n=3)

Table 3 Amino acid content of I. vomitoria leaves in different seasons(x +s,n=3)

FHMR F 1 Amino acid content( ng/g)

S Amino acid
#7 Sring 7 Summer k% Autumn

REZM Asp 72.865 £7.915" 324.169 £6. 664" 21.880 £3.627°
HHER Glu 157.452 +5.719" 323.713 +4.589° 89.853 +1.949"
225 R Ser 36.621 £9.505% 66.555 +1.407* 11.223 £0.908"
H4mk Gly 39.683 +2.064" 12.152 £0.825" 9.378 +0.817"
HE R His 28.697 +3.097" 121.972 +1.672* 9.281 +0.659"
AR Arg 402. 807 6. 846 16.314 £0.277° 106.759 +0. 326"
FRERE Thr 37.326 +0.822° 33.019 +1.858" 9.387 +0.786°
&R Ala 130.617 =1.371° 88.441 +3.472" 36.503 +0.786°
&2 Pro 76.401 +3.928° 23.026 +1.006" 11.706 +0.497°¢
it 22 Tyr 73.055 +£2.493° 41.998 £2.028" 17.557 £0.756°
R Val 78.621 £2.810° 33.231 +1.984" 14.712 £0.372°
H B4R Met 21.618 +1.981° 20.147 +1.058° 9.477 +0. 047"
B Cys 18.355 £1.170* 11.955 £1.119" 15.091 0. 309*
SEER Ne 169.920 =8.810* 110.054 +3.132" 116.341 +4.375"
SERMR Leu 174. 838 +8.240° 99.527 +3.050" 41.453 +4.312°
N AR Phe 89.914 +3.635° 61.171 £2.590" 21.808 +0.933°
R Lys 36.349 +0.495° 37.660 +2.801° 12.007 £0. 403"
WS B Essential amino acid 571.620 394. 809 225.185

M5 FLR Total amino acid 1645.139 1425. 104 554.806

AT ARNG PHRARZER B (P < 0.05),

Note ; Different lowercase letters in the same industry represent significant differences (P < 0.05).

2.4 KEZEHREEREXESH

R 4 AT, 17 P R = A) B A A [A) 72 B 1Y
A, Hom Asp 5 Glu,Ser  His  Lys , Thr 2 [d], Glu
5 Ser His,Ser 5 His Z[d],Gly 5 Ala,Ar Tyr Pro,
Tyr, Val, Met ., Cys . Leu 2 [d], His 5 Thr, Pro, Tyr,
Val Met, Cys ., Leu Z [A], Arg 5 Pro, Val, Cys. lle 22
[a], Thr 5 Lys.Leu.lIle, Val Z[d], Ala 5 Lys, Leu,
Ile \Val Z ], Pro 5 Tyr, Val Met,Cys.Ile, Leu, Phe
Z[a],Phe 5 Ala Pro Tyr,Val Lys.Leu Z[d],Lys 5
Phe Z [A] B 544 8 3 EAH G (P <0.01) . Thr 5 Gly

28], Ala 5 His, Arg 22 [a],Pro 5 Thr Z[a], Tyr 5
Arg Z [A], Met 5 Arg,Thr, Ala, Pro, Tyr, Val Z |f],
Cys 5 His Arg . Thr . Pro,Val ZJi],Ile 5 Ala Met Z
[6],Leu 5 Met Z [H], Phe 5 Met, Ile Z[f], Lys 5
Glu.Tyr, Val , Met, Leu Z [A] 2 B FHFIEAMH K (P <
0.05) , H-Ath 28 J: 2 2 ] % A 2 B0 B I i AH OGPk
HI T [ B R =2 [A) A DG PR B A, N REAE B
VR I 7 G IR 8 57 i o, PR IGSR ] 32 15353, LA
SR W S WRAVF 5 %68 R T HAE L B WL DALY
TG MR A E IR,
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Table 4  Correlation analysis of kinds of amino acid of 1. vomitoria leaves in different seasons

Amino  Asp Glu Ser Gly His Arg Thr Ala Pro Tyr Val Met Cys Ile Leu Phe Lys

acid

Asp 1

Glu 0.939** 1

Ser 0.874%70.939 " 1

Gly  0.018 0.157 0.017 1

His  0.926*0.988 ** 0.884 ** (0.263 1
A

g 0.281 0.425 0.244 0.946** 0.363 1

Thr 0.738* 0.583* 0.631" 0.678" 0.946"* 0.423 1

Ala 0.497  0.313  0.423 0.870"" 0.678" 0.688 " 0.944 " 1

Pro 0.104  0.072  0.068 0.991**0.870"*0.922** 0.732* 0.909 ** 1

Tyr 0.379  0.176  0.284 0.928 **0.991** 0.776 " 0.887 **0.986 "~ 0.956 ** 1

Val 0.221  0.033  0.364 0.974*0.926*0.870 ** 0.809 ** 0.954 ** 0.992 ** 0.984 ** 1

Met  0.244  0.418 0.283 0.766" 0.974"* 0.617* 0.724* 0.781" 0.767 * 0.766 " 0.788 1

Cys 0.492  0.676  0.164 0.950 " 0.766 " 0.864** 0.743* 0.397 0.710" 0.533" 0.636* 0.342 1

lle 0.148  0.322  0.179 0.534* 0.950 **0.955**0.887 ** 0.741 " 0.943**0.835**0.903** 0.658* 0.874"* 1

Leu  0.375 0.814"" 0.609 " 0.83370.923"* 0.777 " 0.964 " 0.982"70.958 "% 0.995"*0.984 " 0.786" 0.536" 0.846"" 1

Phe 0.561* 0.375 0.216 0.528* 0.534* 0.626* 0.513" 0.991**0.878 **0.975*%0.929** 0.783* 0.361 0.714* 0.974** 1

Lys  0.838"% 0.692* 0.283 0.263 0.833** 0.346 0.976"*0.869** 0.593* 0.789* 0.687* 0.684* 0.052 0.348 0.785" 0.902*" 1
T A5 0.05 JKA () BEASE; ™ "4 0. 01 Sk (R B B E AR

Note ; * Significant correlation at the 0.05 level( bilateral ) ; * * Highly significant correlation at the 0.01 level ( bilateral ).
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TR, mIE L K2 325 nEsE 1 ERlTrE i % 6 1 Fl Gly, Ala, Phe, Pro, Tyr, Met, Cys

TR AR S E B 64.490% 55 2 s3T5 2 Val Leu lle Lys Fll Arg 7658 1 0 EABKIE
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Fig. 1  Extraction of amino acid principal component from I. vomiioria leaves in different seasons
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Fig. 2 Principal component diagram of amino acid of I. vomitoria leaves in different seasons

x5 RELBFAASTHREEBREIRSHWOBRFEERRiITHETHRE
Table 5

Initial eigenvalue and cumulative variance contribution rate of amino acid principal

components of 1. vomitoria leaves in different seasons

F o FRHE(E J5 2% BTk FitJr 2 vikoR
Principal component Eigenvalue Variance contribution rate( % ) Cumulative variance contribution rate( % )
1 10.283 64.490 64.490
2 5.847 34.395 98. 855

F6 REZBARFTMAEEBEM S HATER

Table 6  Principal component load matrix of amino

B s Asp .Glu . Ser His Fll Thr ¥£55 2 F 8 E A K
W) 2% far , 2% 7 2 8043 91 A 0.903,0. 973 ,0. 860,

acid of I. vomitoria leaves in different seasons

0.976 F10.577 , %S 2 F a4 e e 1 33 S 1 L iR

A R B2 A% B AL PR T 2 A T2 AR £ 4 i ot 3
Amino acid Principal component 1 Principal component 2 . o .
. - - FIL: T (T4 AT
o o 208 0 78 EURFHEARY SRR /D R A B R
. o o B AR 5 TSR 5 M 0
Gly 0.913 0.397 ZRE L], O E AR, e i E R SR A 1S
His 0.147 0.976 Wag. EiLE
Arg 0.761 0.642 F, = 0. 130Asp + 1. 823Glu + 0. 215Ser +
Thr 0.163 0.577 0.031Gly + 0. 045His + 0. 237Arg + 0. 051Thr +
Ala 0.996 0.062 0.311Ala + 0. 297Pro + 0. 311Tyr + 0. 304Val +
Pro 0.953 0.292
0.280Met + 0. 176Cys + 0. 2541le + 0. 312Leu +
Tyr 0.998 0.023
0.302Phe +0.277Lys,

Val 0.975 0.213
ot o507 0410 F, =0.373Asp +0. 402GIu +0. 356Ser-0. 164Gly
Cys 0.563 0.777 + 0. 404His-0. 266Arg + 0. 239Thr + 0. 0261Ala-
Tle 0.814 0.571 0. 121Pro-0. 101 Tyr-0. 088 Val + 0. 169Met-0. 321 Cys-
Leu 0.999 0.029 0.2361le-0.012Leu +0.097Phe +0. 185Lys,
Phe 0.971 0.235 X AR LR E R o AT HET , BRI A] XS AN [
Lys 0.889 0.447

I R B SR AT R AV UL AR LR T
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Table 7 Principal component scores and comprehensive

scores of amino acid of 1. vomitoria leaves in different seasons

B, HE o R, W4

Season Ranking Ranking Ranking
# 2= Spring 2.95 1 -1.58 2 1.24 2
HZ Summer  2.31 2 3.25 1 2.52 1
#Z= Autumn 5,31 3 -1.64 3 3.77 3

H136 7 ATLAAS Y 76568 1 E 4,3 =t
RAg oy B R R 2R, B 2 Rk R, B 2R
Gly.Ala, Phe , Pro, Tyr, Met, Cys, Val, Leu, lle Lys
Cim s B 2 U, A0 e g2 B 2R
B 2 Asp Glu,Ser His \ Thr & & &, 3 A
FATRIRATT R & AR LR BV 15 70 -
FMRHARPRI O B 2= FE K, BFENLGEEITN
F3ordacy , UL B 20 SRR SR i B s, Bk 2R
LRSS e Ik, IR Z5 5 it B A1 o
3 WitE&%i®

VED e i B 287 W rp & Az AR o3 1 5 1 A2
CHTRE A T H AR IREE S R AR, AN R
“OR7 MR A A S A A B IR Y 22 S A 1 AR AL
B IR S & T I 45 A Ak A T
FW LB BT HR T NP Fe Mn & 5555w, Kl
BRIEM AR R A, B TR R A7, BB SR TR
B AR KOG A AR AR K %
W AR AE AR B /), R BRI A 7 K o
RN RN FUCBE 73 Hr il 4545 2= FI Rk 2=
REEAF R Zn F1 Cu & EHE, Zn Fl Cu 24K
I BT A BB 43, 3X AT BB 2= FRK 2R 4 1 o & 1 4
B e AT R S A AN R T )
AT 3522 5, o Al Vs Vel T IS M S R R i
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