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Abstract: In this paper, using water dropwort as material, the effects of superfine grinding time on the particle size distribution,
morphology, the dissolutions of dietary fiber, flavonoids, total polyphenols, and color, functional and flow properties of water dropwort powder
were investigated by comparing with the traditional coarse grinding. Moreover, the dissolution characteristics of phytochemicals in water
dropwort powder with different particle sizes were measured and compared. Then, the DPPH radical scavenging activity, hydroxyl radical
scavenging activity, ABTS radical scavenging activity, total reducing power and oxygen radical absorbance capacity (ORAC) assays were
evaluated. The results showed that with the prolongation of superfine grinding time, the particle size of water dropwort powder decreased to
42.19 um, the specific surface area increased to 0.28 m/g, the dissolution of soluble dietary fiber increased to 7.26%, and the dissolutions of
flavonoids and total polyphenols obviously increased. Meanwhile, superfine grinding enhanced the brightness and greenness, improved its
solubility, water holding capacity and swelling capacity, but slightly reduced its fluidity. In addition, superfine grinding greatly improved the
dissolution rate of flavonoids, total polyphenols, soluble proteins and polysaccharides, and also enhanced the DPPH, hydroxyl, ABTS radical
scavenging activity, total reducing power, and oxygen radical absorbance capacity.
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Fig.1 Particle size distributions of water dropwort powder
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Table 1 Particle size and specific surface area of water dropwort powder

0 135.7443.73*  320.71£522°  584.98+7.34°  390.69+4.84°  174.58+3.22° 0.05+0.01°
5 14.73+0.34° 53.19+£1.07°  177.72+1.75°  81.72+0.57° 27.46+1.16° 0.23£0.01°
15 11.3440.62*  43.19£1.07°  166.38+1.80°  71.72+0.57° 23.1240.76° 0.260.02°
25 9.9140.23° 42.19+098°  159.38+£1.03°  70.06+0.62° 21.46+£0.85° 0.28+0.01°
Z: F—F AR FEREABELANGREZF (p<0.05). FTLF.
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Fig.2 Effect of superfine grinding on the dissolutions of total
and soluble dietary fiber of water dropwort powder
E: RRFEREMSLAGEEEF (p<0.05).
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Fig.3 Effect of superfine grinding on the dissolutions of

flavonoids and total polyphenols of water dropwort powder

E: AR FEREMELAHREZR (p<0.05).
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Table 2 Effect of superfine grinding on the color of water

dropwort powder
B 18] /min L a* b*
0 41.30+0.49° -6.48+0.10° 11.45+0.08"

-6.84+0.24"  11.75+0.29*
-6.94+0.13*  11.76+0.57*
-6.87+0.16"  11.73+0.20"

5 43.18+0.03°
15 44.89+0.26°
25 44.67+0.32°

2.5 AR EERT A B R BURL R A R

Do iy oo il
& 4 KFAHFREYD SEM [Ef
Fig.4 SEM images of water dropwort powder
JEZ: a: Omin; b: 5min; ¢: 15min; d: 25 min.
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Fig.5 Effect of superfine grinding on functional properties of

water dropwort powder

VE:D ar MM, b BRA, o B, & HFah, R
B FEHREA R R E ZF (p<0.05).

Nl 5d B, @B AL R A 1 7K R
71 SHURAHEE, R (25 min) FEEEE 10D T
2)49%. TR, BA 2R E L4 im A
FRTIIEAN P . (EREAn AR S EUK TR B
RGBT LS RS, AR 1Bk B RR /T
BeAh, EABEA SRR, Bk i AT RE S BIA S
B, 1S BUK MR R 7REAR0

2.7 BB A B R B T B R

Wik 3 fR, WA O IR TR K, KR
(R HERA 2 AR S5 FE 43 A 0.11 38 0% 0.30 g/mL
F10.36 2 0.61 g/mL, IXZRIPRARNS 2 FERHIE 2 A
KR FR o X EEIA TN B 5 0K 8] 2% B ARk
A, T RESEGL S R, seah, B s
(IR AR AT 2 T B SRR 28 Tl 5 anids in 42 6
L2713 T SIS = 4= W el AL N o ¢
RN R E R bR . — Ay, RIEA
HUN, FoRERREh AT, R R,
3 AN, BEER ARSI, AR AR
XARER TR AR N, LRI, #%
HPE 03458, (H13R IR E IR, 5 5 W e
%, Mgl Az, BRI ST DAE K TR

RIETESRAE P13 LSS IE .
7 3 BRIBRERTK R AR R a2
Table 3 Effect of superfine grinding on the flow properties of

water dropwort powders
- RBE
/min - SEAREE/(gmL) HEFE(gmL) AREAC)
0 0.11£0.01° 0.36£0.01° 39.14+0.54°
5 0.25+0.01° 0.57+0.01° 41.68+0.52°
15 0.29+0.01° 0.61£0.01° 43.19+0.36"
25 0.30£0.01° 0.61+0.01* 43.14+0.77°
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Fig.6 Effect of superfine grinding on the dissolution of the main
active ingredients of water dropwort powder
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