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morifolium cv. Fubaiju at different harvesting stages to effectively utilize its non-medicinal parts for the comprehensive
development and utilization of chrysanthemum resources. Simultaneously, its in vitro antioxidant capacity was evaluated
using three antioxidant indicators: 1,1-dipheny 1-2-trinitrophenylhydrazine (DPPH) radical-scavenging capacity, 2'-bis
(3-ethylbenzene and thiazolin-6-sulfonic acid) diamine salt (ABTS) radical-scavenging capacity, and ferric-reducing
antioxidant power (FRAP). The results showed that different organs of C. morifolium contain 9.13~52.18 mg/g crude
fat, 62.72~189.50 mg/g protein, 138.26~459.12 mg/g crude fiber, 8.19~45.32 mg/g total amino acids, 0.45~4.6 mg/g
essential amino acids, 11.86~80.99 mg/g total flavonoids, 13.11~99.33 mg/g total phenols, 20.24~96.78 mg/g neutral
polysaccharides, and 9.46~43.28 mg/g acidic polysaccharides. Amino acid profiling further showed they contain 41.78~56.19%
taste-related amino acids and 12.50~46.72% medicinal amino acids. Analysis of nine polyphenolic monomers showed that the
phenolic acid compound content was significantly higher than the flavonoid compound content. A comprehensive analysis of the
active components using principal component analysis and fuzzy mathematical membership function method ranked the plant organs
as follows: seedlings (0.814), leaves (0.522), flowers (0.378), and stems (0.058). The overall antioxidant activities were ranked
as follows: seedlings (65.76%), leaves (64.56%), flowers (62.53%), and stems (61.91%). In summary, the results provide strong
scientific and technological support for the application of non-medicinal parts of Fubaiju, thereby expanding its application.
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Table 2 Comparison of basic nutrient content in C. morifolium cv Fubaiju at different parts and different stages (mg/g) (n=3)

Rk B A £ ] £ =t % it

* 4R Val 0.74 +0.05" 0.09 = 0.00° 0.07 £0.01° 0.19£0.01°
20 R His 0.32 +£0.03" 0.06 £ 0.00° 0.08 £0.01° 0.06 = 0.00°
H R Gly 0.23 £0.01° 0.02 £ 0.00° 0.02 £0.00° 0.04 £0.00°
¥ Glu 8.24 £ 0.48° 1.64 £0.09° 0.60 +0.04° 6.12£0.32°
R B Gln 6.53 £ 0.45° 1.26 £0.03° 1.56 £0.12° 455+0.23"
RARBR Asp 2.13£0.10° 0.08 £0.01° 0.09 £0.01° 1.36 £0.05°
R A BRI Asn 2.68£0.19" 0.22£0.01° 0.25+0.02° 0.64 +0.03"
RN Arg 0.99 £ 0.08" 0.08 £0.01° 0.14£0.01° 0.55+0.03"
ER Ala 3.35+0.27° 0.25+0.01° 0.14£0.01° 0.40 £ 0.01°

* F T AR Ile 0.64 +0.03" 0.14+£0.01° 0.12£0.01° 0.19£0.02°
L-B& R FR Tyr 0.63 £0.04° 0.02 £0.00° 0.02 £0.00° 0.17£0.01°
* & R Trp 0.59 +0.02° 0.25£0.01° 0.08 £ 0.00° 0.08 £0.01°
* R Leu 0.59 +0.04° 0.09 £0.01° 0.05 £ 0.00° 0.18 £0.01°
* R BR Thr 1.20 £0.07° 0.13£0.01° 0.10£0.01° 0.31+0.01°
# 7B Ser 147 £0.12° 0.10 £ 0.00° 0.12£0.02° 0.20£0.01°

* R R R Phe 0.25+0.01° 0.04 £0.01° 0.02 £0.00° 0.08 £0.01°
B Pro 1.68 £0.14° 2.62+0.10" 1.81£0.11° 0.84 £0.02°

* R R Lys 0.57 £0.04° 0.03 +0.00° 0.01 0.00 0.07 £ 0.00°
y- R TER GABA 12.40 + 0.86" 430+0.18 2.91£0.32° 3.17+0.14°
F R Cys 0.00 £ 0.00° 0.00 £ 0.00° 0.00 £ 0.00 0.00 + 0.00°
* R R Met 0.01 £0.00° 0.00 = 0.00 0.00 £ 0.00 0.00 £ 0.00
5 RERBR 5-htp 0.00 £0.00° 0.00 £0.00° 0.00 £ 0.00° 0.02 £ 0.00"
B R Omn 0.07 +0.01° 0.01 £0.00° 0.01 £0.00° 0.01 £0.00°
FERER Tau 0.01 £ 0.00" 0.01 £ 0.00" 0.01 £0.00" 0.01 £ 0.00"
P §ird L-Theanine 0.01 £ 0.00" 0.00 £ 0.00° 0.00 £ 0.00° 0.00 £ 0.00°
RABRE T T 4532 £3.03° 11.39 £ 0.49° 8.19 £0.72° 19.22 £0.89"
5o B EAA 4.60 £0.26° 0.76 £0.05° 0.45 £0.03° 1.09 £0.05°
L F BRI NEAA 40.71 £2.77° 10.64 £ 0.44° 7.74 £0.69° 18.13 £ 0.84

E 0 ALFRLR, RFPRANPINEFERFTEFREE (P<0.05).

* 3 BARTRRKHR R EERE M ST

Table 3 Analysis of amino acid composition in C. morifolium cv Fubaiju at of different parts and different stages

i R maER RS T (mglg)
B AL
EAANEAA  EAA/T MAA/T s fﬁi’f‘iﬁﬁ ﬂ("ti%& %ﬁ;ié& * Z‘“jﬁﬁ

] 16.29 14.01 37.58 10.37+£0.59 8.51+0.65 6.15+0.46 55.24

vt 11.98 10.70 22.13 1.71 £0.10 3.15+0.13 0.65 +0.05 48.34

Z 9.36 8.56 12.50 0.68 £0.06 2.19+0.16 0.55 £0.04 41.78

it 7.32 6.82 46.72 7.48 £0.37 1.86 £0.04 1.45+0.07 56.19

JZ: MAA : Tyr. Arg. Asp. Ile. Phe. Lys. Glu. Gly. Ala; UAA: Asp. Glu; SAA: Gly. Ala. Ser. Thr. Pro. Lys; BAA:
Val. Met. Leu. Ile. Phe. Arg. His.
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Table 4 Comparison of the contents of 9 polyphenolic compounds in C. morifolium cv

Fubaiju at of different parts and different stages (mg/g) (n=3)

Mz KBFEF REH FERE B

SRJRER Lk R

FERBA FEREB FHREC

% 028+0.06° 1.62+0.06" 0.06*0.00" 0.13%0.05" 10.30 +0.46" 17.65+0.63" 17.27 0.14" 1.04+0.24° 2.35+0.12°

o

—

[

0.99£0.16" 1.62+0.17° 0.08£0.01° 0.13 £0.06° 22.53 +1.36" 11.45+0.41" 11.45+0.41° 1.76£0.14* 1.60 £0.05°
0.15+0.03° 0.54+0.08" 0.01 £0.00° 0.05£0.01" 1.360.15° 232+0.12° 4.94%046° 0.17+0.04° 0.37%0.01°
1.28 £0.34" 1.58 £0.04" 0.04 £0.00° 0.10 £0.02° 4.29+0.72° 2.80+0.07° 4.78+0.72° 130+0.17° 3.04%0.63"

E: AT RS F AR NS FEATEREE (P<0.05).
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Fig.1 The contents of total flavonoids and total phenolic acids in
different parts of C. morifolium cv Fubaiju in diferrent
times (n=3)
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Fig.2 Comparison of polysaccharide content in C. morifolium cv

Fubaiju at different parts and different times (n=3)
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Fig.3 Comparison of antioxidant capacity of C. morifolium cv

FRAP / (mmol/L)

Fubaiju at different stages and in different parts

R 5 MERSHFILE. TEBENE. RRREE
REFFEmE
Table S Eigenvalues, contribution percentages, cumulative
contribution rates and eigenvectors of the three

principal components

NERR A
1 2 3
4G A AEAE 11.078 69.235 69.235
THRB 2% /% 3.411 21.320 90.554
RARTTRE /% 1.511 9.446 100.000
Val 0.085 -0.085 -0.046
His 0.079 -0.126 0.08
Arg 0.078 -0.072 -0.312
Ile 0.085 -0.084 -0.013
Trp 0.083 -0.033 0.241
Leu 0.086 -0.069 -0.062
Thr 0.085 -0.083 -0.055
Phe 0.086 -0.071 -0.065
Met 0.083 -0.099 0.03
R Wy 0.03 0.178 -0.554
HEA 0.073 0.136 0.244
HLLF Y -0.045 -0.226 0.298
R 0.08 0.109 0.161
2N 0.085 0.079 0.063
J ok % e 0.024 0.254 0.327
BRI S 48 0.059 0218 0.034

2.6 &A% ERAHR B LA E SRR
F R B E A

T PR MHE O A4,
W R, PR RIS 4 A E T T
FRA T, B S ATAL B3 A F RS IR TR
RILET 100%, FEFREH 3 A F s v AR B
PR 045 B R BOMIEC 048 4 8 9 1
WRIEAT A VR, SR INE 6 fion. R 1. ERL
53 2 MERG 3 B KRR EHRARME 7108 1.399.1.132,
0.962, H/MHES AN -0.976. -1.098. ~1.402, X T
PC1 HIZ5ETaAR, A 4G TE 1 B (1 5 8 eh BB 5ok,
9 1.00, Wy fERZ, ZHREIEREE RN, XU
AR A TE T I I R . SR A AN L0 TR U S
A TRRIRL, EMERBRRIRZE. X
PC2 L& 1RbRIMN &, A 8RB iR K, £,
K2, ZHREAK, R P2 AR 2 b & s
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B, ARG, X PC3 i & fabnokid, M. 25§
BREERK, h/h, XU gEEr. E54
AR R IR, ERE R ZE. TFEH ERD 1.
2. 3IBLE SN 0.692. 0.213. 0.094, FE4EIEiE—
W EFRGEVPIME. R BIFNE R R/ NET, K
VN AE T (0.814) > (0.522) > 48 (0.378) >
(0.058) L& A 7T 453 th AR 128 i AN o i) 7 7
DigedH ik HEEFE, Nz Ex HE I L
IR, $ i B IER FH 2.

* 6 BAFTRRUPFRRBENELRS HEETMNE
Table 6 Comprehensive evaluation values of active ingredients in

C. morifolium cv Fubaiju at different parts and different stages

gy ORI RESHM  pir
R AL

PCl  PC2 PC3 pixl) nixl) pxl) M

% 1.399 -0.523 0.138 1
= -0.208 1.132 0962 0323 1 1 0522 2
% -0.976 -1.098 0.301 0 0 0720 0.058 4
f6 -0.215 0489 -1.402 0320 0.712 0 0378 3

0.258 0.651 0.814 1

0.692 0.213 0.094

R 7 BEFENSLBEEESIEN
Table 7 Comprehensive evaluation of antioxidant activity of

polyphenols in C. morifolium cv Fubaiju

. APC 455 /% APC %434 APC 4%
i DPPH ABTS FRAP /% HHA
£ 100.00 97.00 0.28 65.76 1
wt 93.53 100 0.15 64.56 2
ES 100.00 85.64 0.10 61.91 4
it 87.30 100 0.30 62.53 3

Xt 3 AN [ E O ik T BT A S R 2R
W& Ran % 7 Bt s, APC 48 i m K 7 7
B> >8> 28 mAT I, BRZESME F 5 A
AR AP AAA TR VESY AL T1E, o Y R AF T AL
B, MR AAE. HERAESE PR S
TERAMH -

3 g

W FUE AR 4 O A 2L EAR
PSR B BEAT I AE - 45 A s Ml i A
I, MERESEETRE, SREEEY TR, &
FUF IR B AN By R 2 R 70 P A2 7 v 1015 i
e F R BR A D9 R R 0 S B B S A K
ETRIEIY, AR AN FER O A R B rh 5 R
B HAMEH, WML 24 Bl X4 H
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