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Abstract: Beijing chrysanthemum was used to fabricate chrysanthemum micro-powders of different particle sizes via ultrafine
grinding and sieving, and their physicochemical properties, nutritional components, and antioxidant activities were compared. The
results indicated that the average particle sizes of the four chrysanthemum micro-powders with different particle sizes were 104.37,
74.84, 50.92, and 55.73 pm, respectively. As particle size decreased, the degree of fragmentation increased; the powder distribution
of M80-M300 became more homogeneous, and the absolute value of the zeta potential decreased. However, when the particle size
was M400, the chrysanthemum micro-powder underwent agglomeration and exhibited a non-homogenous distribution, with a new
functional group appearing at wavenumber 2 364.5 cm . Differences in the swelling potential and water-holding capacity between
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M300 and M200 were not significant, increasing by 1.00 and 0.83 g/g compared with those of M18, respectively. M400 showed the

highest solubility and oil-holding capacity at 36.17% and 1.55 g/g, respectively. The contents of soluble proteins, polysaccharides,

total flavonoids, total phenols, characteristic monophenols, and amino acids as well as the antioxidant activity increased with decreasing

particle sizes. The total phenolic and luteoloside contents of M300 increased by 0.38 g/100 g and 0.14 g/100 g, respectively, compared

with those of M400 (P>0.05); The total flavonoid content and DPPH free radical scavenging rate of M300 increased significantly by

2.41 g/100 g and 3.6%, respectively, compared to those of M400 (P<0.05). The polysaccharide content and essential amino acid ratio

of M400 increased sharply by 2.88 g/100 g and 1.47%, respectively, compared with those of M300 (P<0.05). These results suggest

that ultrafine grinding significantly improved the structure, nutrient release, and functional properties of chrysanthemum powders,

and M300 may be suitable for further processing and utilization because of its higher overall performance.

Key words: Beijing chrysanthemum; ultrafine grinding; physicochemical property; nutritional component; antioxidant activity

1. (Chrysanthemum morifolium) 55 82
EARRAREY), MAEZ, UMY R EIE/EY.
RYE IS A F AT DhRe M5 4L 7 N A 4E . 7R %
1. A E Y. FEAA SRR ‘&
57 LS, B CRARTEZ) fidEl: “FHiE, Ak
PSR, B EEE . (REHHE®) Btk
“SHA, YET, TR, IRTERCKEZ, N R
AT, AR B BOAGE R P E SRR RER .
WS SEAR. 2. EEH. R SAER. T
P E FREYERCy, BAPIREPIR. bbb, 5 %
YR, WA REA R, R EA R
TRAE TR R RN

Je s P ver, R E, EsR, e
mY, I X 9 A NI RDFFUAFE BT, SRR RN,
Rl AEL 77 S Hh e AR . H AT, “edt. pEdb. Rk
A8 P A () PR o i A A 3 5 P T AR ) 2 R
B, M AR B Eh B, e — B i TR A
A6 35 7 M 1 I R e 9 H R HMERR . SR 1T 9% T b i 2
FH 7 TR R AR E B 2, 2020 45, x5 R BLAE 53
Ae A 2 2 42 5 HLO, 1014 1) LO2 40 I A7 35 2, XTI
H—EMRYPER. 1 bW AR HIel
e, HIEBERE%R. 115, BSR4 HLE,
B S AR IR T AR TR R

B TR I R — P M B AR, T AR = 1
WHCKEZE K (100 pm~1 nm) ¥4, H Af &
WA EKA ., =LAk, Bk, T8,
T RREK B A R0 AN S5 TR} (0 R SORY B 7 o e
FER TR B e A R B AR . (RS R AR
VE TR R O R T B e L D R E . X ARk
SR BN LA IR . 28y, 2R R E AN
wHER, BT HENERNE. Wu ST R =
TE¥r M60~M400 I BEALE BRI A2 4K, R B M60 145
TR T P HERR B 5K, M400 I =578 14 B

116

Sl BEEE LR & B, IR Rl R
PURMAEVE e AT, OB BORE K /N S0 ok 1k
SRS ORI B E K, H A TS e
RLR /N BRI IR R Z IR AT, 308 T4 T 25 1€ ok
T SRS I A 73 e B A R i B i RO P TT
R E MBI, ASHIT TR 73 B A [ R0k R
JEEH O BN BT 5 IR o) BRI R A2 AL,
LU D A6 55 Bl B 280R I AN Dy e & i T e 1 it 2R
WK

1 MR5REE

L1 SEEe AR5 A

JEHE T 2023 4 9 H KA T AL AR ML K 22 S
Hhy, HTEE IR e R AR G I SEIG & L I TR, 100 T
& 2min X7, RIEET 60 CHAP TS h, T
TRAESH

17 M R iRAR, R 2l SEIn R R A IR A
Al s 2,4,6- —MEREFE =R B FIRbRAEM, LRI
VR RAF s AR T AR 2,2-BR5-
T (3-2 Kk - FITIEM-6-TEIR D) kR F AR
11- SR FE2- =3 2K, i H 2 AR ERA
Ay AR5 [ 7 e i Al B b 4

12 EHMNRELE

DE-200 g Z WREM AL, WiiLese K THARA
7] 5 CN65639 4= H BB BEAN KM BENL, 7R 583 g
H1 2845 FRL /A 7] 5 Bettersize2600 MG K AL HLAL 4SBT
10 PHR A RIS R AR s UVTS52N L4 a] W5
HEETE, R RMUERACGRA R A ] Agilent 1260 /&
RO AL, 3% E Agilent 24 & ; FLAME-NIR 414t
HEHEA, EEMGHEES AR 5 Prisma E BRI LB,
e BRI FEF R ARG R A A




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.10

1.3 FAution &

T 1 36 A AE 2 ThRe B AL OB B 1 min, (7]
B3 min )77 OB DR, 1S5 ER N . TR A0
M ENA B 3B Be KB ENL A LA 1 min, (8] &R
3 min 77 OBBEDIR, 1S5 TET00 R BoR X 7 2
it 80, 200, 300 F1 400 H AxiE i 45 AN 7] HHURL R 1) 26
TERHT » 43 5l 46 8 M80.M200.M300 F1 M400C & 1),
PO ZH B0k K 4 & 8 (wt.%) 23 51l N 9.60%. 10.23%-.
9.57%. 8.03%.

3/

M300 M400
B 1 AR[E) Bk R 3 e 50

Fig.1 Chrysanthemum powder with different particle sizes
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Tablel Particle size index and Zeta of chrysanthemum micro-powder
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MS80  37.03+2.90° 10437 +6.66° 175.05+4.44° 1.32+0.06° 0.26 +0.02° 76.66 + 0.59° —5.03 +0.03° 36.14 +0.53° —18.05 +0.08"

M200 45.72+4.95" 74.84+556° 112.43+4.69° 0.90+0.20° 0.35+0.02° 72.61 +0.98° -4.11 +0.06" 39.62+0.72" ~18.17 =0.21"

M300 32.08+4.00° 50.92 +4.95°

M400 1541 +1.53° 5573 +5.34° 313.44+22.75" 538%0.61"

80.32 £4.53%  0.940.08" 0.48 £0.04* 76.87 0.89" -4.58 £0.05" 39.99 + 0.44" -15.48 +0.18"
0.45+£0.04" 83.26+0.14° -5.13+0.01° 3541+04" -18.60%0.36"

E: FUTARR DB FEAF£2FE2E (P<0.05).
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RK3ERTEREXEEED. 20 A58
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(11.87 g/100 g) & {2 ¥ % 5, {H HL M80 F1 M400 &
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MEEIRER. KBRS, FER A &5 M8 7 7l
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HH LGB % ABTS' H H 53 bk % 1 FRAP if Ji
J1Ee o BN 71.90%. 86.00% AT 13.37. 4R 1M 24
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Table 3 Content of active ingredients in different particle sizes of chrysanthemum micro-powders

R Hke R 69 fictr /M

BIE RS

80 200 300 400

T B8 /(g/100 g) 1.31 £0.03° 1.57£0.12° 1.70 £0.05™ 1.84 £0.19°

% 45 /(g/100 @) 58.811.03" 59.84 £ 0.67" 58.25+1.07° 61.13£1.24°

B3R /(2100 g) 9.96+0.16° 11.87 £0.30° 11.79£0.51° 9.38+0.35"

BE8/(g/100 g) 3.65+0.52° 4.77+0.11° 5.05+0.37" 4.67+0.22°

SR B /(g/100 g) 2.54+0.24° 2.85+0.08" 2.74%0.14° 2.88 £0.04°

ABFEH/(2/100 g) 0.22£0.03 0.33£0.01° 0.33 £0.03" 0.29 0.02°

FLEJRER Al(g/100 g) 432+1.19° 7.34£0.26° 7.37 +0.83" 7.58 +0.64"

Asn 076¥60¢ 0.88 +0.13% {LaiOQT 1.05+0.01°

Glu 1.02£0.14° 1.26 £0.14" 1.44 £0.03° 1.42£0.01°

His 1.08 +0.06° 0.94+0.17° 1.17+0.16" 1.45+0.05°

Ser 1.90 +0.35 2.14+0.40° 2.56+0.12° 2.96 £0.09°

Arg 0.15£0.02° 0.16 £0.02" 0.12£0.01° 0.13 £0.00°

Gly 0.09 £ 0.00° 0.09 +0.04° 0.09 £ 0.04° 0.15+0.02°

Thr* 243 +0.44° 2.71 £0.55 2.93+031° 4.12 £0.06"

Pro 0.14 +0.02° 0.17+0.01% 0.19 +0.00" 0.19 +0.00"

Ala 7.55+1.29° 8.61 £0.65" 9.06 + 0.86" 11.18 £0.03°

HB Val* 0.09 £0.01° 0.08 £0.03° 0.09 £0.02° 0.12 £0.00°
A

/(mg/g) Met* 0.07 £0.00° 0.12 £0.03" 0.07 £0.01° 0.09 +0.00™

Cys 0.65+0.09° 0.77 £ 0.07" 0.79 + 0.06™ 0.90+0.01°

Tle* 0.55+0.12° 0.68 £0.13° 0.61£0.25" 0.75 £0.02°

Leu* 0.39 £0.09° 0.49 £0.10° 0.46 £0.12° 0.56 £0.01°

Phe* 0.71 £0.16" 0.85+0.16" 0.77 £0.25° 0.93 £0.03"

Lys* 0.13+0.02° 0.16+0.01° 0.32+0.10° 0.12+0.01°

Tyr 0.01 £0.00° 0.15+0.10° 0.29 £0.22° 0.25+0.12°

EAA 437+0.84 5.09 £1.00° 5.24 +1.05" 6.68 +0.14°

NEAA 13.28 £2.07° 1518 £1.71° 16.71 £1.52° 19.68 +0.35

TAA 17.65+2.91° 20.27 +2.72° 21.95+2.57" 26.36 % 0.49"

EAA/TAA(%) 2476 +0.29° 25.11 037 23.87 +0.41° 25.34+0.29"

EAA/NEAA(%) 7524 +0.41° 74.89 +0.58° 76.13 £0.69° 74.66 = 0.40°

E: AR INEFHATEREE (P<0.05); S FHALBA * A+,
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Fig.5 Antioxidant activities of chrysanthemum micro-powders

with different particle sizes
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