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Abstract: In this research, the physicochemical characteristics of Lycium rathenicum Murr. powder with different particle sizes and
subjected to different crushing times, as well as the changes in the contents of polysaccharide, total phenol and anthocyanins were analyzed.
The particle size analysis and scanning electron microscopy examination allowed direct explanations. A high-speed pulverizer was used to
grind the dried Lycium rathenicum Murr., and Lycium rathenicum Murr. powders with different particle sizes were obtained through standard
sieves for the study of their physicochemical properties. The results showed that after grinding, the colour, powder fluidity, rehydration ratio,
water-holding capacity and bulk density of Lycium rathenicum Murr. powder decreased with the reduction of particle size. The rehydration
ratio and water-holding capacity increased with the extension of the grinding time. As the particle size decreased, the moisture and dietary
fibre contents gradually decreased, the protein and ash contents gradually increased, and the crude fat content increased first and then
decreased (with a maximum value of 8.56% between 120 and 200 meshes. The polysaccharide content gradually increased, while the
anthocyanin content increased first then decreased (with a maximum value of 24.30 mg/L also between 120 and 200 meshes). With the
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extension of grinding, both the protein content and ash content decreased significantly, whilst the dietary fibre and crude fat contents gradually

increased significantly (p<0.05). When the grinding time was 60 s, the polysaccharide content of the powder under 200 mesh was the highest

(152.47 mg/mL); the anthocyanin content gradually decreased; the differences in the particle size and grinding time had no significant effect

on the total phenol content of the powder (p>0.05). The grinding of Lycium ruthenicum Murr. to obtain powders with different particle sizes

enabled the powders to have different physicochemical properties. The research provide a database for the development of deep-processed

Lycium ruthenicum Murr. products.
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Table 1 The size of standard sieve

TR 2R AR ¥iA%/um
60 AP >300

60~120 125~300

120~200 75~125
200UP <75

132 #2fd-F MK

S M AR B3 T S B AR R T 3
RHE: FBRFRUEE . BT L TR S,
K BB AR S E B & -, PN
HUE, FEARASEE NI BRI I1E, JERL
B2 5, ORI RERIGEL REFUEA
[FRR R A 2 S R TR A
133 &FnE

K B Sh RN a2 AT, R S
SE 3 RHCPAME . DML B4 hRitE, I i B S M AT A
(1 FEHR 2 LHE LS4R8 E a*. b*(H.
1.3.4 AshHnE

K Mg R Y, oo B S M AR A AR
IEFRIE AT E, PR .
1341 RibEmAE

PR RBERE /KT 510 S em [F5E T2k48 6 L, OF
T E YOG, SRR, 550 g
R MIE=F B SRR T, B R TR AR T T R
A, SR BT T RSB HE SR T 3] ELA%S 2 ¢ AU EE by o
SHARIESA

arctana =h/r

Kf: h ARG S o BARE EF2,
1342 WfE

TEIKP SR BCE — T8 e 1 B SR, FREX 50
g HEILHMIACHY, FRETEBIR A, SRR =
BRIX— vy, BEESAR AATRIRE) 10%0, 10 N 8%
BEARCRH 7K T ST TR B B A TR N o DRt A il A
PRI
1.3.5 Z Kbz

AERAFREL 1 g SBAUHACH T B0, TN 20 mL
gk, JHET 25 CHAMATHE 60 min, XFRILET
B OHLH T 10000 r/min B0 10 min. 5 5
B, RETED R EAE KR R E. HEKE
VERNE KRN FEARN .

ki ="2

m,

Koo my A IAKATRATE, & my h A IRE R

5 g

110

1.3.6 AN EamE

FRECEE EHMIFCHY 5.00 g (m) , K HZEEHTE S A
A IR 10 mL 3R e ML AR - S AW HL T
TR A ARSI [RIAS B 25 B, i B A A
FARKRAERA, 10T e ek f i vt

M%Eagmg:%

K m APRGRE, g VARREGERR, mL.
1.3.7 FHRKMn
FRECERMFCH 05 (mp) , BT 50 mL B0
B, n4lizK 50 mL, EHHRES], 4000 r/min &0 20
min, FEEFER, REIERE (my) M.
FAHE /% = 121 1009%

1

KF: m AR E, g m ARERE, g
1.3.8 FARSNZ
13.8.1 K& ENE

HEEHICR K7 S GB 5009.3-2016 (&
A ZARUE B SRR I E ) H B TR
[15]

1.3.82 ARG & & E

MR HE B 2 HGB 5009.3-2016 (i %
SEZARE R ARTTIE) BT e,

13.83 LS EME

MO A 4 S =S GB 5515-2008 (R
IR B4R SENE Nt iEE) T
%[17]0
13.84 KoyEaElE

Koy & BB GB 5009.4-2016 (£ 5 %4 E b
HE SRR R E ) AT E.
1.3.8.5 WIVEMEEE S ENE

KA S i P AT W PR R A R
HATIEM, A S R A bsaEih e, Tk 490
nm AWIE RPWBRAEB IO G RE , il bRt th 245 0]
VA5 FE, y=0.0835x+0.8612 (R>=0.997) .

FERARER: A A R4 2R AR 5 4tk 4% 1:50
A, AR I CUAH A R SR A O A v (4
HE, BAFEMEEASTAT, W AR T
SNy

AR RS ERIE . U IR 1.0 mL,
TP IR IR HEAON 2 %, ARAE iR brifE dh 261t
SRRH LI AT I B R
139 HEZEFEBHSZNT
13.9.1 HZHEEENE

KU AR BRI AT 2 0L, 1) 4% 2 B b A i




MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

4, A 0.5 mL 6% 2R 8], #E51/5VIN 5 mL K
IR, IRFGIEE], FAHARNEAHEZET, TIK 490
nm AWE RIIBRHEE R IROCRE , il bRtk th 445 0]
A, y=1.2333x+0.043 (R=0.9919) .

FERARE: A [FRAR 2 AR 540K 9% 1:10
A I FH R P R LAAH A R 2R AR Bt A o PR R 22
AR AT, ME IR 2 S .

FZPEEENE: DA 1.0 mL, HADE
[F BRI e T7v, WA bR h 21 SAH R
S =,

1392 SEElE

K AR PRI e S 2 B, et e 7
FRARAERN 2R, (S FAEAR-T7R) 500 pL (EEBMRE 10
%) 7.5%BRIRENTE 400 pL, RS, BT 37 CH
7% 1 h Ja, 1E 765 nm PEAALIIE 2 F AR 1
JE, B ARdE AR EE TR, Y=0.1568X-0.0026

(R*=0.9997)

FEAALER: FRECE MR 1.0 g, INTC/K LBE 25
mL, T 45°CirE CLAEMZE 40 kHz, D)% 250 W)
30 min, 12000 r/min B> 10 min, i3€, EFHHE 50
mL FEIRA, FRERIN 10 mL 70%AF 551 2.
fi A AR E R 2 Ik, 108, BRI, B
£ 50mL, EPfSRmyEAmia .

MR DU IATR 1.0 mL, HARPIE
[F BRI e T7v, AR bR h 2t S B )
13.10 fLé&Fezne

FEMARER: R FERAZR B EAMACH S pH A 3 1)
60% A LI F% 1:5 TRA, FIFHE I LA [E] () 2%
FHU AR e, BAFERIEATAT, Wk
R g,

KH pH 7”253, BRI, FEALER 5T 525 nm.
700 nm AEMEIEICTEE Apmaxs  FZAHR A NI HLEAE
B EE (mgL) P,

_ AAxMW xDFx10’°
exl

A¥: CHREFRERE, mg/l; AA A (Ass-Ag)
PHio- (Asys-Azg) pHis: MW AT 8, UKEHELH BB
it, B 4492 (g/mol) ; DF H##E4; | AXRBKKE, cm;
EAFERBEAEZHK, AXEFEH HHEF T, I 29600
L/(mol-cm).

L4 BAE AL 5 247

K F SPSS Statistics 22.0 #cft-HEAT HdE dbFE K
ANOVA-Duncan 7 5P 23 77 #7, Origin 2018 #f4:

C

K. RS 3 UK, WIR4AE R TS EEbr 2
KR o

2 ZR51He

2.1 FA#EFEMEREMM

F4 T T VR e e B SR AT R AN [ R AR 1
WS, & 1 FrR, MP R60 AP By AERIAS
V5T, TRRAHN. RRBUNR b, s R R
WORER R, AR S . BEZRARIR N,
KRS SIS AR L FE IR I . X SR R RS
B/NB— R, R AR IR B R i 5, A
ZIEMER AR K, B R A IR &R, B
IR IE .

a,

=
SEI 15kV WDI2mm x40

SEI 15kV WDI11 mm x40 500 pm. SEI 15kV WD11 mm %200 100 pm

SEI 15kV WDI1 mm x40 (500 pm

SEI 15kV WDI1 mm x200 100 pm

[

SEI 15kV WDI1T mm x40 500 pm

e

SEI 15kV WDI2 mm x40 500 pm x200 100 pm

SEI 15’45\' WDI2mm

E 1 ERAEHAIERETFENRE
Fig.1 Scanning electron micrographs of Lycium Rathenicum

Murr. Powder
7 as by oov dv e 54 B RAMA MP. 60 AP 60~120.
120~200. 200 UP #rkiads s F RMHE; T4: 1. 255 H K
X 40, 200 4.

111



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

22 FREAAZBERMATHEESN

X BB M BEA TR AL EE, AT DLE 2 M A
fEo X MP M AR EAFRRAEM R, 60 AP
60~120 FfRFIRMA L* 227 AR (p>0.05) H-5HAh
K iE 2R R (p<0.05) , FEERAZRHIE/D, H
LHE AWK . MP #3145 200 UP ) a*{EHEHHL, 5
HARAZN aMEZEFEE (p<0.05) , b*EEEE KL

T8 BORY AR REAAR R [ 5 KT AR 145 BRI HE B T
REAZ FH T RAR IR, SR AR A F 25 M B R
FAR AR B AN R R R N0 . MP
IRELARGEA T 120~200 K345 200 UP F A2 (8] . i
TE AP BT ) S5 B SR AT A € B ORI TR I, B A
L*, a*Fl b*{E Bl 5 Ry R H) () S KB AR 5 R BRI
e, AEEFEE KRR [ 3 hnmsgn. ik, v
T AR MDA AL BT R R AR IR, i)

(RN 2 kN, AE AF* BEAE RAR (980N T 38 K (AR K.
2 PEIRAZ ERITH € RS
Table 2 Effect of different particle sizes on chrominance

TR R L* a* b* AE*
MP 27.9140.03¢ -5.71+0.01° 4.50+0.03° 65.27+0.03
60 AP 29.4740.19° -5.50+0.16° 5.24+0.16" 63.7240.19°
60~120 29.43+0.04° -6.39+0.06° 5.16+0.02% 63.79+0.04°
120~200 29.23+0.15 -7.17+0.10° 4.96+0.04° 64.10+0.03°
200 UP 27.83+0.02° -5.76£0.06° 451£0,01% 65.36+0.02°

E: RATTRRNBFEEATEFRE (p<0.05) (ZDuncan’sixtib), TE.
3R 3 TEIRHAZAHFERT E)3S ERATTH & B RIS/
Table 3 Effect of pulverizing time of different particle size on chrominance

TRV A5 B 18] /s L* a* b* AE*
% 200 AP 28.37+0.00° -7.26+0.08° 5.45+0.04" 64.89+0.01¢

200 UP 28.61+0.00° -5.76+0.09° 4.64+0.08° 64.58+0.01°
0 200 AP 28.38+0.02° -6.58+0.03¢ 5.08+0.06° 64.84+0.02°

200 UP 27.06:0.00° -6.26+0.08° 4.61+0.10% 66.14+0.01°
% 200 AP 27.2340.03° -6.0120.07° 4.81+0.03 65.95+0.02°

200 UP 26.49+0.02° -5.94+0.07° 4.52+0.01% 66.700.02°
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< 4 NERE BRI HIER M RAIF
Table 4 Effect of different particle sizes on physical properties

TRFAR R A Kk FrAKE Y% A5 /(g/mL)
MP 1.49+0.09° 46.01+3.56° 0.65+0.00°
60 AP 1.91+0.03° 90.800.33" 0.7040.02*
60~120 1.60+0.15° 59.50+1.48" 0.68+0.02°
120~200 1.34+0.03% 33.5143.09¢ 0.55+0.00°
200 UP 1.27+0.03¢ 26.81+2.79° 0.55+0.01¢
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Table 5 Effect of pulverizing time of different particle size on physical properties

TRV AT 1A /s FKKe FARME Y% AN B /(g/mL)
% 200 AP 1.40+0.04%¢ 39.99+3.69° 0.63+0.00°
200 UP 1.2940.01¢ 29.13+1.36¢ 0.560.00°
0 200 AP 1.45+0.01% 44.92+1.24° 0.58+0.00°
200 UP 1.36+0.07>4 25.88+1.14¢ 0.58+0.01%
% 200 AP 1.610.03 61.05+3.25" 0.59+0.01°
200 UP 1.3440.04% 40.284+3.27° 0.58+0.01°
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Fig.2 Effect of different particle size and pulverizing time on
fluidity
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Table 6 Effect of different particle sizes on nutritional components

FNGEX-S Ok BKEY% &G F/(mg/mL) HLIE 5 1% 1% BERET4/%
MP 6.73+0.29% 0.82+0.17¢ 3.60+0.01° 0.72+0.00° 10.92+0.01°

60 AP 5.72+0.19% 0.98+0.24¢ 3.45+0.0° 0.310.00¢ 12.99+0.01°
60~120 5.27+0.77¢ 1.97+0.36° 4.02+0.01° 0.82+0.01° 12.59+0.01°
120~200 5.14+0.374 2.1120.65% 8.56+0.03 1.3340.01° 10.08+0.01¢
200 UP 5.08+0.06° 2.71+0.62% 3.6120.01° 1.76+0.01* 5.59+0.01°

R 7 HEEFEHEX BRI R EAREF RS IR

Table 7 Effect of pulverizing time of different particle size on nutritional components

FEBFEEs  BKE% &EEM/(mgmL) HELRE I /%% 1% JEAR T 4/%
% 200AP  7.16+0.43° 1.84+0.19% 3.71+0.01%% 1.43£0.01° 10.33£0.01°
200UP  6.58+0.09® 2.96+0.38" 4.11+0.01% 2.14+0.01% 5.41+0.01¢
” 200 AP 5.54+0.53% 2.14+40.15% 4.000.02% 0.700.00° 12.05+0.02°
200UP  5.44+0.39% 2.91+0.23 3.69+0.01% 1.21+0.01° 4.59+0.01°
200AP  6.04+0.26% 1.26+0.36° 4.35+0.00° 0.55+0.00" 13.79+£0.03°
% 200UP  4.91+0.76° 1.73+0.30% 3.7740.01°% 0.96+0.01¢ 5.22+0.01°

T 1) 2 SR AR I R A5 1 2 S e & EOA
6.88%71 1.44%, BABERIVIEIRHE I RAFHIESMT
SEATE R bR 5 15 B R [FIRLAR 1 2 SR A
R ZHREREIE 10.62%~15.25%, FIEEUTIERIA
M, ZHESREANES, ZHEEENZDZHRAKR
NI o AN [F) SRR AR AR B D REVE R 0 ]
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