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Abstract: Citrus medica ‘Fingered’ powder (FC) was prepared using conventional grinding and ultrafine grinding methods. The
physicochemical properties of FC were investigated, with a focus on different particle sizes and the effect of particle size on the
extraction rate of polysaccharides. The results indicated that ultrafine grinding could significantly reduce the particle size of FC.
Extending the ultrafine grinding time reduced the particle size, producing finer and more uniform particles; however, it did not affect
the chemical composition of the powder. Ultrafine grinding significantly improved the water solubility of the powder and reduced its
water-holding capacity. The particle size produced by grinding had a significant impact on the above properties. A reduction in particle
size significantly increased water solubility and decreased water-holding capacity. The water solubility of the powder with a particle
size (Dsg) of 20.01 pm was as high as 64.49%, and the water-holding capacity was only 8.64%. In terms of color, as the particle size
decreased, the brightness value gradually increased, the redness value gradually decreased, and the yellowness first increased and then
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decreased. Ultrafine grinding improved the extraction rate of polysaccharides from FC samples within a certain range, with the highest
extraction efficiency occurring with a particle size of (Dsp) of 21.55 pm, reaching 7.68%. This study provided a theoretical basis for the

application and product development of Citrus medica ‘Fingered’.
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Table 1 Determination results of particle size distribution of 5 kinds of Finger Citron powder

ot FrtEum ek @mA/(mYg)  BRE
DIO DSO D90

FC-1  956.75+2.83" 1342.97+8.77" 1746.12£16.67°  0.004 9£0.001°  0.63+0.06°

FC-2 56.63+2.04°  297.65+6.56"  653.66+11.21° 0.05+0.001¢ 2.01+0.04°

FC-3 10.31£0.10°  24.64+0.24° 56.27+0.27° 0.30+0.002° 1.87+0.01°

FC-4 10.48+0.11°  21.55+0.32° 41.91+0.84° 0.33+0.004° 1.46+0.01¢

FC-5 9.29:0.06° 20.01+0.20° 41.50+0.62° 0.36+0.003" 1.61£0.01°

E: R ERFERRATEREE (P<0.05) .
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Fig.2 Scanning electron microscopic images of 5 kinds of finger citron powder

22 FRKET HhF 0oL E R

N T MEAFRIAE FC HIAMNIIRERE, R
H T B8 (SEM) 7ERUKAEECA 5004 1000

A1 500 1% N 70 BT IS, ASFEDRAR T (K
TR R 2 froR . EEMEERERT, FC
BURLAE PR BYY). BEBSENUMAIERI DT, MR —
R RVURL A FE R K 25 BOBURLIZ 1922 1S AN L )

163



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

ZIM, RMEAR. HERTLUEE, HMAR
hif2l) FC B RSEEBMAL LR, Hh FC-1 f
FC-2 kiR A5k, 1 HIAR KN — | VERE N
TEWT . TR 2R ARG R . AFRATRCR &5 1
WOk FC-3+ 1ok FC-4. 1ok FC-5 i bl o5 168 Tk
RTINS YR Ls T A N ) a2 A ER T v
RN —, K AR UKL (] (R TR B sk /)N, 0 AR R
B8y, AR, ZRMEERRIE . X545
2t VO T % SOk v (KI5 SR — 330 RO 1
AR, ZHZRMIRAR RS B B3 K (B 2 w1500 £%
TAFRAAERRRTD » BT UaE R,
WIKIE R K . BEAl, Bl R AOR A 1D B [ 14
I, FRR AR BRI 2 FIRIL S, X AR AT
WO RERIER R, RSB, Uk 2 1 14 BE 4%
WO, UNURL 2 (8] 22 BT AR I, R AR FE )
WK, SEDFREAREREDNS . Jang &7
R EIBE 2 A SRR AR BN, B 2R T AR AN B
iy N T A S0k o5 S b P T i o Y A O RN
WK P o, S EOMORL B2 5 REETE— .

2.3 RRERAR)T B F 205 6 R AT

—— FC-1
—— FC2

— FC-3

yaN —— FC-4
— FC-5 N
~~f \

. - A e

A
M

L 1 1
4000 3500 3000

2 sloo 2 (I)oo 1 sloo 1 (I)oo 50lo

Wavenumber / cm™
E 3 FREIRIERY FC RIS E
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Table 2 Results of color difference of different particle sizes of finger citron powder

S FC-1 FC-2

FC-3 FC-4 FC-5

L*  69.99+2.29 71.88+0.53°
a*  3.00£0.66"  2.65+0.53"
b*  21.10+0.62° 23.48+0.19°
AE*  29.22+1.61°  29.14+0.49°

82.95+0.50°
0.38+0.01°
19.25+0.28°
18.42+0.49°

83.92+0.46™  85.01+0.27°
-0.21£0.03°  -0.44+0.02°
19.42£0.22°  19.40+0.14°
18.02+0.42°  17.45+0.18°

E: FATERFERRATEZREE (P<0.05) .
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