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Abstract: To evaluate the effect of ultrafine grinding on the particle size, microstructure, extraction rates of total phenolics and flavonoids,
and antioxidant capacity of lotus plumule, the total phenolic and flavonoid contents were measured using NaNO,-Al (NO;); and Folin-phenol
reagent methods, respectively. Antioxidant activity was evaluated by 2,2'-diphenyl-1-picrylhydrazyl (DPPH) free radical-scavenging activity,
reducing power assay, 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) scavenging activity, oxygen radical absorbance capacity
(ORAC), and cellular antioxidant activity (CAA) assay. The results showed that for the samples treated by ultrafine grinding, the median particle
size reduced, the cell wall-breaking rate increased, and the extraction rates of total flavonoids and phenolics increased by 21.82% and 24.09%,
respectively. In terms of antioxidant capacity, ultrafine grinding treatment significantly enhanced DPPH free radical-scavenging activity,
reducing power, ABTS scavenging activity, ORAC, and CAA. In conclusion, ultrafine grinding could improve the physicochemical properties
of lotus plumule powder and increase the dissolution rates of the active ingredients (total phenolics and total flavonoids) in lotus plumule.
Meanwhile, ultrafine grinding significantly increased antioxidant capacity and could serve as a pretreatment method in the development of
functional food products with lotus plumule as the raw material.
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Fig.1 Particle size distribution of lotus plumule treated with (a)

mechanical grinding and (b) ultrafine grinding.
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Fig.2 SEM images of lotus plumule samples treated by

mechanical grinding (b) and ultrafine grinding (c)
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plumule samples treated by mechanical grinding and ultrafine
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samples treated by different methods
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different grinding methods

245 HF SRR mMICTENE

M T ARSME AR PPN T3 S (5 520t
TEMENYEHIERRAE S, T2 R AEE K
B A AR RS T BEEAL AP A R T
T EVARIL . ZRHE A A A R A SN R B A 37 T
ZARVITEA LK A B AL e U R 4B
RSP N BRI L BT AG AR IR
HLER, SRR HTEAL (CAA) iR e FLAm M AL
HE/To

5 NFETOINAIRPURAETE, S5RMARR

& (Quercetin Eqivalents) 7~ . R AL
PR ORI B E AN TR RE T, RO
ORI ALEE J1oN 2.4167 pmol QE/g DW,
HUBAS O [ 20 B P AL BE 772 1.6574 pmol
QE/g DW, FRMISE T ORIt L e 1 B
TR . EH TR ok 4 B8 A R TS Lo At B L )
A, A2 i P B AT Y R R S I, T
ROS F1 ROO-454, Fijik DCFH %Lk DCF, #1541
R CIERES, M . B s Mb S
U, AT SRR B BE S BE A H DL T R A
YIRS, & TRk BA E AR N HU TS R ).
AN TEFIAE LY . Song VELLEGHE T 1 27
Tl W BRI AT AR, RILESER) CAA fH
H(41.90+6.20)x107 umol QE/g DW; ZLEHIK CAA
1B M(41.40+1.80)x10° pmol QE/g DW: i T CAA
18 9(37.90+2.40)x10™ pmol QE/g DW; Pi 211 CAA
18 9(30.40+3.00)x10? pumol QE/g DW; 03 CAA
{E4(21.00£2.40)x10% pmol QE/g DW; J§3) CAA
1EM9(10.60+0.60)x 107 pmol QE/g DW 2%, AJ LA 3%
RN RN AR e WNE 24 & NN &

S 300

*

250 |

200

150 |-

100 |-

50

RPLE AL ST / (<107 umol QE/g DM

0 P B

B 7 FEMESRAEF UM E L aE
Fig.7 Cellular antioxidant activities of lotus plumule samples

treated by different grinding methods
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