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Abstract: Xinjiang jujube was used as the raw material and optimized using response surface methodology in combination with superfine
comminution technology to investigate the effects of pretreatment time, ethanol concentration, material-to-liquor ratio, and superfine comminution
time on particle size, physical and chemical properties, and apparent properties of superfine jujube powder. The optimal preparation conditions were
as follows: material-to-liquor ratio of 1:3 (g/mL), pretreatment time of 53 h, alcohol concentration of 60% (V/V), and comminution time of 4 min.
The powder particle size was 28.47 pm under these conditions. After superfine comminution, the total sugar, reducing sugar, and sucrose contents
decreased by 42.22%, 39.06%, and 74.78%, respectively, in superfine jujube powder. The dissolution rate of amino acids and proteins increased
significantly (p<0.05). The brightness, angle of repose, slip angle, and bulk density were also increased after superfine comminution. Additionally,
the wetting time was shortened by 41.99%, indicating that the wettability of the powder was improved. The water-holding capacity and swelling

G

TR R PRI, 5 S TR A AR AR R ) 46 L 2 B O A BERAE[J] AR & R, 2023,39(1):238-246

DING Hua, WEI Jia, LIN Lijing, et al. Optimization of superfine comminution technology and properties of zizyphus jujube using
response surface methodology [J]. Modern Food Science and Technology, 2023, 39(1): 238-246

WisHER: 2022-03-01

EEWH: FRAFSIRAREFRETHRETE (XICYTX-01)

fEEEN: T4 (1994-), %, FEiFEmL, MxAE: RESRMISHE, E-mail: 2359868373@dd.com
BES: 3KF (1964-), t#L, FARR, MZARE: RERIESMT, E-mail: zhangpingyys@163.com

238



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

capacity of the superfine jujube powder decreased by 60.30% and 56.28%, respectively, suggesting that superfine comminution reduced the

hydration capacity of the powder. The main structure and functional groups of the superfine jujube powder were only slightly changed according to

scanning electron microscope analysis and Fourier-transform infrared spectroscopy. Compared with the traditional pulverizing process, the superfine

jujube powder obtained using this method was of higher quality and free of additional materials, which is beneficial for patients who require blood

glucose monitoring. We developed an efficient method with broad application prospects for preparing superfine jujube powder.
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Fig.5 Response surface and contour map of the interaction of
various factors on the particle size of Huizao jujube ultrafine
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Table 4 Changes in sugar and protein content before and after ultra-micro-grinding

Ao EHE%  ERHE/(Q00Q) EHE/(Q100Q)  E A JR/(91100 g)
AAFER 66383105  34.8323.36° 27.600.03° 0.2620.07"
Ak 38.354.08°  21.4540.04° 6.9640.23° 0.4940.37°
AR 51974.31°  25574.62° 22.54+1.15 0.2240.01°

E RPHAEA P IHEHTREE, FIIERRR NG PNEFHRTAARE ER (p<0.05). FAF.

TR EARKERREIERES, fEfbhd e
Tkl AGRr. AR DUR SR AR A —

RS, AIRRY: 5. KAURAMLL,
RO R VA ERER & B RS, B

243



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

I ENEITARE R AR S AU, &S
TRME ISR, RO R T2 R R A 1Y,

K HEFEIR H 3Gkl 15 Fha iR,
1 7 T AL TFHAEARE ARG B R IER - A2
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Table 5 Amino acid changes before and after micronization

BABAP R KRBT AR

K AHE ~ 57.35H.73°  170.77437.96°
TR 19.43#4.57° 62764215
P2} 232742.92°  59.34#3.72°
Y 57.6546.12°  138.87433.72°
H R FR 20.194268°  71.05416.09°
SRS 25514.80°  60.15:411.22°
e 24214321°  64.7546.71°

FRAB  157542.01°  46.23#145°
TR 30.7842.48°  85.64:13.09%
B 2 R 9.614.94° 35.4245.97°

KAFRE 46144559  71.22418.96°
ey 6.6640.85" 24.614351°
AR 16.0743.16°  41.7848.42°
L 21.64397° 55.7449.05%
IERE:  344.07427.44°  58.6743.24°

& 6 BRHFRTE RN EFNTN
Table 6 Changes in color and shade of date powder before and
after ultra-micro crushing
A o L a b’ AE
Ay AT4T20° 17.45#.30° 27.642220° 3.5740.13
Rk 69.9641.52° 15.97#.69° 30.17#.32° 26.134.13°

AR 65574.60° 54341.10° 20.8441.12° 2.2440.06°
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RT AT, AR RGO RS, 2Rk AR
IEFATEAIER, 2R T ARAR I8/ IME EL R T
RUER, OB RO TR R B AR R, AT et
TR RTRLI &G JIAN5] 77, ROORLEE Ny SR b SR A E —
e, ARS8, kiR, SRR R A
BVEARZE, VS INE & P ERS BN SRR RS E i,
NG HOT. HERVE S o R I 7edi it g, HAE
Ky BARFEHEERATS, (RIS HER S AR R R
RIS RS, HERUREERR, MR R, 4
MITIRIMEBR RN, LIRS AT 17 b -
R7 BIMKLER. BRSHREE
Table 7 Powder angle of repose, slip angle and bulk density

& ik e BRI° EAREFEI(gem®)
% 05720.02° 21.8040.01° 31.5640.63°
Rk 06240028 28.714.22° 50.9042.22%
RS 0584039 20.3742.45° 33.36:+1.36"

242 RARIVEFEATIE. JBIRA . FKEEH o5
il
H12 8 S, SAACHIMAHEL, SAGEBR K
B IR, BEA RO BRI/, KA B
R, VBN ZE, AR (A LR, SR
IKAMIIRE IR, MK T FEARIZ, AR 1
WA SRR ST AR, TTRZAK 70 B T R A2 DR Al
PO G,  RAR BRI A FRVA R I 2 B 25 5
VR, AR K IR, R
3/ INEST, I P 1] 45 48 T A R AR OB R S b 1
FARMAR, HORIAEK, IR AR, ik
(I P AR THIRR . BOR BLAR R 80 R B2 B
K, LR RS R AR R
%8 AHERE. WD SHEKN

Table 8 Dissolution time, expansion force and water holding

capacity
o FKeeAlglg) BIBHESS  JBIKA%
HBy 9.2740.16°  14.81#.65° 4.3040.29°
ALy 3.6840.35° 85940.27°  1.8840.08°
WERE  8684032°  13.6940.35° 4.2940.36°
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Fig.6 SEM images of Huizao jujube powder before and after
superfine grinding
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Fig.7 FT-IR spectra of jujube powder before and after
superfine grinding
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