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Effect of crushing fineness on the chemical properties

of mulberry leaves powder
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BEMEMS IR s E BT, EREAW .5 FTm
AR KG  F et BB Ao AR OB 69 T 39 K 12 4 A R ) 86.82%0,
91.39%6. & tH ¥ LR AR R RE R F RN DNJ
(I-BLATF R FE E) 5 A3 X 107.86%,118.75% (P<C0.01);
FE A A 3 K 28.47%.31.86% (P<C0.05); & &8 4 #1338 X
0.40%6,4.91% 5 % #5551 3 K 18.8620,36.57 % (P<C0.05) ; &
AR A R A A3 X 20.00% ,45.00 % (P<C0.05) 5 7T % M I &
oF Y 5 ) 3 X3 998.31%,6 809.12% (P<C0.01) ; & B & 4F 4
2R3 R324.84%0,554.92 00 (P<C0.01) 5 R 7 & JE A o 2 &
1 /1853.31%6,86.59 %0 (P<C0.01) ., B A Al T 4 o+ 0> 7 #e
KEBHR:ErtsmE; D RRS

Abstract; The particle size, microstructure and dissolution of func-
tional components of mulberry leaf powder with different fineness
were measured. The three kinds of mulberry leaf powder was
obtaind, fine powder, micro powder, and superfine powder. Com-
pared with fine mulberry leaf powder, the average particle size of mi-
cro mulberry leaf powder and superfine powder decreased by 86.82 %
and 91.39% respectively. The content of DNJ (1-deoxynojirimycin)
increased by 107.86% and 118.75% (P<C0.01), and the content of
total phenolics increased by 0.40% and 4. 91%. Moreover, the
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content of polysaccharides increased by 18.86% and 36.57% (P<C
0.01), and the content of flavonoids increased by 28.47% and
31.86% (P < 0.05), with the contents of amino acid nitrogen
increased by 20.00 % and 45.00 %. The Soluble dietary and total di-
etary fiber increased by 3 998.31% and 6 809.12%, 324.84% and
554.92% (P<C0.01). Insoluble dietary fiber decreased by 53.31% and
86.59% (P<C0.01). Therefore, the fine pulverization increases the a-
mount of the functional properties dissolution.

Keywords : mulberry leaf; physical properties; functional components

F 0t E B Y 5 (Morus alba L) B, B4R 25 1 BF
FEUCUEW] L S A A B 2 B 2R E MR VDN T 47
i 2 5 PR B A R IR (R LA L R IR L BT AR AL L BT AT
TRE A RGP AP I A S SRR A R
MR S I OELOGE S R SR R T A R O R AR T
IRSRE U AL RS EPN (Th 3 R

ZR I 1) 240 O BE 45 FA {5 - HP 99 R B B 2 R LU
ik ¥ 3B RO LA A BT LA L BRI T S AL
J A3 0 P K SRR R 4 R I S AR
RO B FE A R AR I 2 10~25 pm K/NURE 8 B R
AL AR BBV RCRS  BRgE T 3R ok
DA 5 W ARG S I A b2 L 9 0 2 19 J5 L 22 B O A (EL X
FA A ORI T T

AT 4658 S T 3 Bl AN S b i DNT LB LB 2
B B T A0 IR 2T 4 ) 9 R 0 L O G R BRI e ¢ T 4R
PR
1 MRSk
L1 RE R

S - 3 0 A 2 A Sk A O Sl i P R OR R R A



FRMR

2018 % 5 #

BHAEY) ¥ E AL E R,
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B AR A R

TR LAY LC-20A B, H A 1 40 |

4 B3R E AL UDK132 &, ZKH VELP 247,
1.3 A%

1.3.1 RLARMAT 5 B E  B0.01 g B ke dh
ETRI N BT TR b R OB R R A
FE WG LT Y B AET
1.3.2  DNJ f{i &

(1) T % 1-DNJ #F #E ¥ W& 0. 5, 10, 15, 20, 25,
30 pg/mL.

(2) il & R 0BRSS R R AR BRI 6y B 0
0.5 g, 43l A 35 mL 47K .80 “CK ik E# 20,4060,
80,100,120 min(4% 20 min Jg4% 1 %O . 10~15 pm fL
13 1) P DR 4K A U VB TN 15 mL R 4K K $R IR
L EIF 2 B A B 4K 4 %F 50 mL, DNJ & 7 i
% 3CHR09],

1.3.3 R Y E

(1) & AT b M8 W 0, 50, 150, 250, 350,
450 pg/mL,

(2) WA FEMRE i AR REA TR 6 4y, B3 1.0 g,
B 30 mL FIEE, 60 C /KA 448 T 43 52 42 10,20,30,40,
50,60 min,10~15 pm FLA2 Y18 8 VR 400, 08 5 &
SR 2 WG T URW L AW E A5 & 100 mL, 85 R E 77
2% k101,

1.3.4 G

(1) e B % BT BR AR E 1 :0.00,0.02,0.04,0.06,0.08,
0.10,0.12,0.14,0.16 mg/mlL,

(2) A FE AR & R A S5 kA R HE R BRI 6 0, A A
1.0 g Jm A 100 mL 4K 4% 2], % 43 3l 48 0.5.1.0, 1.5,
2.0,2.5,3.0 h,10~15 pm FLA% 48 3 5 1 g 40 g . ik &
AE 100 mL. SN E kS Sk,

1.3.5  ZH i m

(1) FC il 7 25 0% bR fE 75 . 1.0, 2.0, 3.0,4.0,5.0,
6.0 pg/mlL,

(2) Tl & TR R & B ASFERRI 6 3. B4 0.25 g A
25 mL [k 47k .80 Tk #EE 20,40,60,90,120,180 min,
10~15 pm FLA% A 08 5 E PRI 4R g  BUE BT aik € A &
25 mL, WL 1.0 mL 3 F 50 mL 25 & A, FH 41K & 45,
Z W Jr vk 52 ik [12].

1.3.6 SILMASREMME  #H GB/T 5009.235—2016 $ 4T,
1.3.7 FREEA4EIE & GB 5009.88—2014 $h4T.
L4 HESW

BB LR X + S FoR. B 43 8 ds H Excel 2013 I
SPSS 19.0 BEAT LT 73 H7 Fl B 25 PE AR 46

2 RS0

2.1 AEHERMHBHOHNESEMES

2,11 RiAR OBy E R DA A3 O R B L 0OH B L ROR R LR SO
T, H R R B 43 il R 5~10 mm . 0.1~5.0 mm,<(100 pm,
10~25 pm™ AR 56 T FH 38 MR BB AR A Al LR 1.

R1 RHMHKE

Table 1 The particle size of mulberry leaves
45 D10%/pm D50%/pum D90Y%/pm  WEEE  AFE/pm
1 15.73 101.00 326.40 1.78 595.00
2 6.56 13.31 34.27 2.90 67.00
3 4.37 8.70 18.70 5.05 41.00

AL RLAR 53 BT 11 45 5% 20 B L B0 FER BORS 19 D50 %0 43
1% 101.00,13.31,8.70 pum , 3 i S 043 53 531 45 & 410K B L B
o B4 AR fRl TR 19 REC ik oL B2 850 T LA Sy 15 0H D A
K32 S0 .3 5 U R ROR .

55 400K) e AL BB L R ORS8O AR 43 1 9K/ 58,3004,
72.22 %  (HORS FIER TS I 06 BE 4 I K 62.92%,183.71% .
W JE2 88 G e TR B R B R AR R A AR TR . B RS U 5
R OB e A2 1 A BE 4 BB/ 88.74%,93.11% . E R B 5
T (OB A 19 23 A1 i B B L BT 3 2
2.1.2 BHUES B 1 Bon 7 BT S0 A0k BT WA
KA BUER 5% S 2] ZUH AR 22 55 4 58 3 09 4N 4L . 327R
ZHH3 10 49 B A 5 0 0 4 D 0 R 5 Bk v A DL 22 A D Y
BB A /00 B0 20 B R A S R S s S 0 A i A EE Y
L 5 TR AROH T oA DL 2R M T - A B O AR Nk L A o
S AN SE M AFAE R B T A MR g

(a) R4k
H1 3#HETHOERES
Microscopic morphology of three kinds of
mulberry leaf (X200)

(b) Sk (c) FM R

Figure 1
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A R 5 R I 26 A B 2B % 1O R A i
FROT L W R O 5 TR B 0 P W T 3
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HNFEL 2 B 6 2 A~ BRI 6] B0 0 BOB 9 DN
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{9 DNJ P33 t Bt 15 5K th B 24 0% 835 K (P<<0.0D) 5
S ON A H RO 10 K3 R B R K (P<0.05) L
H 107 2 7 R % P 25 5 (P>0.05) L e BT e T L 4
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Figure 2 Contents of DNJ in different fineness
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Table 2 The data statistics of DNJ dissolves
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Figure 3 Contents of flavone in different fineness

mulberry leaf

®3 AEAERMTHERRHEBEST

o FE R, BRREME/  S5EEE MEEE
(mg+g ") (mge+g ") MERE P
ikl 0.90£0.154 1.064+0.014 0.952 0.000
TRk 2.0240.738 2.1840.03"% 0.526 0.025
ik 2.20£0.16"° 2.284+0.04P 0.104 0.682

T PR KRE 78 F£R 22 R EE (P<0.0D) , R [F /NG F 8
FoR 258 E (P<0.05),

i SR 1 DNJ i At

B 2 R, Bl BRI ) Y 2, 4083 79 DN % B 23
FEREIN G T T 2 1 B, ORI f0R i DNT i 00 4G
v B 48 e L 20 /N 4R R i) 1) 4iE 4 X DNJ 38 H 5 i R K,
2 BOR AN by DNJ % H 5 48 R 18] B 5225 A0 G L A 06
FHCH 0.952, f0k 1 DNJ % H 15 52 IO ] 4 g 2 A0 56, A
KRB AH /N Sl 0.526, 8 UK A9 DNT ¥ 5 $2 Bt [
WA BEMEMCOE R . FUIB 0T LU SR 0k 19 DNJ 7258
et o (1) P 3 80 7
2.2.2 PEERVEHOE BOER W) O S 3 B M L 2
S A1 = s S IR T = 0 B (O = W e (2
FHES 0o 150 B I RE 5 5 04 B PR B0 I R SRR A —
SERTIATE DT, M T3 AN R 40 R S kR Y B R %
HOEATT 3SIWEE LA RIE 3 5% 3.

3 W7 o TEAS [ 42 JRCHs A] 5 3% 0 400 ok L8 Ok 19
B 5 R A R S B IR <MUR <R MO A TR Y T
W IR AR AR 2 5. B3R 3 AT, 3 R4 B %
I F B T ST 49 9 M ko 25 2 TBU R [ P ) 2 (88 AR S
PE 25 5 (P<C0.01) 5 f308S 1R SIOKY 14 2 TR d5c R V% ) & 0 A
FERT UMM (P<T0.01), H =35 Z i) & i % ¥ 22 55 (P>
0.05), FHIMEN ISR R R itk at . & 3 Al
I bt 2 B IBURE () (9 SE 4K L 3 Al 41 B S iy A o R 5 HE B Y
SIS G T OF 2 R e $ I [ #E 40 min )53
o S ) BT U AR E R T SR OR (B . BHOBE I 9 TR A
HEZEAR I [A] 24 30 min Y5 41K 35, 40 min J5 58 ok
B, F 3T LER ZH MY E RS RS B ) ER
A 2 (P<C0.01)  EL A1 8 1Y AH 5 & 0K F ok A 1R
o 22 BRI RT AR rR 58 i A v A I 1 0 o AR
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Table 3 The data statistics of flavone dissolves in different
fineness mulberry leaf
pon TR RO R SRR M
(mg+g™") (mg+g D) MXRH HEMHD
20k 0.53+0.074 0.59+0.034 0.924 0.000
Tk 0.6340.11° 0.7540.02" 0.876 0.000
R 0.7240.07¢ 0.78+0.03" 0.831 0.000

T SR KRE 71 E R 2 B0 8 E (P<<0.0D) , RFE/NE F &
FoR 2 B F(P<0.05),

2.2.3 BBEME R BRI RIS BRI A
TR A B A MR B A AL E L R B T
SIS A ORE B B G g ORI E T3 A
AN T 240 R P B T I A L AT T 3 L AR TLIAT 4
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Figure 4 Contents of total phenols in different

fineness mulberry leaf
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Table 4 The data statistics of total phenols dissolves in

different fineness mulberry leaf

i THE R/ KRR/ SIREGTE AHC R
(mg+g™ 1) (mg+g D) MR HEE
20k 7.3540.164 7.5340.07% 0.709 0.001
TRk 7.5040.098 7.57£0.12 0.161 0.523
R 7.8440.09¢ 7.80+0.14" 0.024 0.923

T SRS 73 E R 22 B0 8 E (P<<0.0D) , RFE/NE &
R 2 B F (P<0.05),
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U 2 RGN Ry <BOR < BOM PR . 3R 4 R L3 Rl
I S Iy T 1 S 2 R B MR B 25 R (P<C0.0) 5 R
OB 1R S T doe DO e 3 R T AN (P<<0.05) 1. KWKy
R T LA R S Il e ) S Ty o A% 4R TR (] P 1 O 5 0 A
Xt Hefe U R RN

B4 53 4 WoR 408/ R EHA 1 RS SR IO ) A 2
FA DG (P<C0.01) , $1 I A i) A4 S Ty o o 5 K 5 T 48008 A
WM B SRR R R B E ML R (P>
0.05) , 7E 4] Ui SR A A] (0.5 ho) B AT 35 2 9% e (g . R otk ,
TAETIT LA fofF % I T 7 5 I ) 38 B B RV L 4R I
2.2.4 ZWEEME R0 20RO OB R i
R A B TR A T T LA BT AR Ak L % DPPH -
OH « B S FWHBRERS . WE T 3 A 408 F
M Zhim . 7T SIRER . ERNE S 5%,
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Figure 5 Contents of polysaccharide in different fineness

mulberry leaf
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Table 5 The data statistics of polysaccharide dissolves in

different fineness mulberry leaf

o s/ mOREHE/ SRR MR
(mg+g™ 1) (mge+g b MG RE P ED
2 Hy 8.55+4.544 16.17+0.534 0.893 0.000
ok 15.094+4.19%  19.2140.42% 0.950 0.000
RO 18.2743.445  22,08+0.94F 0.939 0.000

T RFURE RS 78RR 28 5% B 3% (P<<0.0D) , Rl /NG F 1
FoR 25 8% (P<0.05),

5 R AL B RN R Ry R 2R 2 R
ARy Bk < RO RO A, NZR 5 BT LUE B . ok F i
MBI Z R E LR SR RE BN R THE
(P<C0.01) BB B 2 BT 3 I B Sl R i 1 B 3%
KT ok (P<C0.05) . WA 0 AT L4 55 5% iy v 22 B A9 0
HE.

B 2 412 JBCRE ] F) A A o 4% 20 B2 5 R 19 20 W o A
TR R E B T ) A0k Y 22 Bl R A A B2 U i) 2% 57 180 min
IS 7 TSP T GOk OB 2 S AE 90,60 min I T £
K] 0H 325 30 S 7 BT 5 B A RF [5) 20003 = B0 > 8 BORY - 7R B
AT LT BR 22 B i R

DNJ HER LS8 200 A0 ik 2 5 b A B i A SR )
REZ - O /N BORL5 ¥ 70 AR 2% Mk v AR5 A o 7 AW [ ) ERF 1] A T
PLTA 3 2 00 308 50 s @ S8 B 9 A 3808003 78 3 Y
TR SRR ORI SR 5 T R o O U
PHUE A B2 AR A SN 2 AN o R B, DKL o 1 A 2
oy BT LA SR R ET LUV R RO
S AR T 25 0 240 N I 1% 94k JBE 2 L 3K 8 A A LI R B
RIS P 2 A= 50 45 45 20 200 D 1) 9 B2 2 ¥ 2%« 200 T T #) A 3
IV JEE A5 T R0 N A SO 03 Wk R o D U L U v AR
A S8R 2 40 K o R RO e 0 200 i 0 A 3o B A 1) 4 Y
VAT PN R B2 22 L 70 U M 2 i D Y IR A S 2 0B AT SO
gro PIIEE R T DN BB L G B 20 B 09 d ORI Hh A
2.2.5 BAEMEAWHE RUPTAEENEER. TY
Fh i R 2106 ~27 00 ME T 3 AN T 4 S
i R MRS AL T T S KER L AR 6.

®6 TRAAEEHHHNEERSARHE
Table 6 Contents of amino acid nitrogen in different

fineness mulberry leaf

il AHEMBRBEH /0 2g g )
40 4 0.2040.004
ok 0.242-0.008
TR 0.2940.01¢

T FSIRFE KRS 78 F£ R 28 70 8% (P<0.01),
ARV/NG F R R 28 5 8 3% (P<C0.05),

H1 6 TN, 3 AR R OB A 2 B R A5 R A R
PR (P<T0.01), By o4 i 1 R M B i A TR S /R
. S PR B EERR LU B R TR TR A TE
e e i SRR HL A /D 0 M S P 43 K 43 T 1Y B B A
RN B T W B AR A T S TR R
UL
2.2.6 FEEAYEEH WE T3 AN E A EE S ok RS
gEFELGETT SIKELERILET.

%7 FAMAEEHHNERFESE

Table 7 Dietary fiber content of different fineness

mulberry leaf powder g/100 g
P TIETERE R A E ATIA PR S A4 SR T 4k
20k 5.7440.277 0.59+0.064 6.3240.337
Ty 2.68+0.238 24,1841.31° 26.8541.53"
R 0.7740.08¢ 40.654-0.84¢ 41.4240.93¢

T RS RE F 53R R 2 7% 8 E (P<<0.0D) R /NE &
FoR 2 B F(P<0.05),

T IR B RO AL W R £ 2 4 (DF) o]
i P £ F 4 (SDF) 5 K ¥ HE I £ 27 4 CIDP) 5 it
W PR AR 2 57 (P<0.01) . &7 Y T 1A
SN 27 0 55 T 47 46 B W G 2 2
it
IR R 9 9 7 TDF 25 i 4 B9 i 7 o i
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