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Optimization of processing technology and study on antioxidant activity in vivo of
superfine powder of Granati Pericarpium
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Abstract: Objective Processing technology and antioxidant activity in vivo of pomegranate superfine powder were investigated.
Methods Processing technology of superfine powder of Granati Pericarpium was optimized using single-factor tests and response
surface methodology (RSM). The antioxidant effect in vivo of superfine powder of Granati Pericarpium with different particle,
vitamin E, and normal saline were studied. Results The optimally grinding conditions for Granati Pericarpium were grinding time
of 25 min, grinding temperature of —17 °C, and input quantity of 198 g. Under the optimally grinding conditions, the minimum particle
size of superfine powder of Granati Pericarpium was 7.68 pm which was close to the predicted value of 7.96 um. Therefore, the
established regression model has good prediction capability. Experimental results show that the superfine powder and vitamin E groups
compared with the coarse powder and blank groups could significantly improve the activity of SOD, CAT, and GSH-Px, and reduce the
content of MDA in serum of mice. Conclusion The ability of superfine powder group on the protection of membrane lipid
peroxidation and scavenge free radical is quite superior. It indicates that the active ingredients in the superfine powder of Granati
Pericarpium could be dissolved better and more quickly in solvent than those in coarse powder. Therefore, the superfine powder of
Granati Pericarpium has the better anti-oxidant effect in vivo.
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Table 1 Program and experimental results of RSM

5 X)/min X,/C Xilg Dsy/um
1 15(-1) -10(1) 200 (0) 17.52
2 25(1)  —20(-1)  200(0) 7.88
320000 -20(-1) 300 (1) 16.40
4 2000  -10(1)  300(1) 18.19
520  -15(0) 200 (0) 10.74
6  15(-1) —20(-1) 200 (0) 15.52
7 25(1)  -15(0) 300 (1) 14.81
8 200  -15(0) 200 (0) 11.04
9 200  -15(0) 200 (0) 10.21

10 15-1)  -15(0) 100(-1) 1925
11 200)  -20(-1)  100(-1)  17.12
12 251 -15(0) 100(-1) 1352
13 20 (0) -10 (1) 100 (-1) 19.04
14 25(1)  —10(D) 200 (0) 11.61
15 200  -15(0) 200 (0) 10.09
16 15¢-1)  —15(0) 300 (1) 20.19
17 200  -15(0) 200 (0) 10.31

%2 RSM %R
Table 2 Results of RSM analysis

TIZEERVE SFITR A F{H BEN
o] 240.31 9 5059 <0.000 1
X 18.73 1 3548 0.000 6
X, 19.51 1 3696 0.000 5
X; 6.667X107 1 0013 0.913 7
XX 0.75 1 142 02726
XX 0.031 1 0.058 0.816 5
XX; 4225%107 1 8.006X10° 09312
X2 3.84 1 727 0.0308
X? 12.16 1 23.05 0.002 0
X’ 127.82 1 24219 <0.000 1
B 3.69 7
KU 3.06 3 642 0.052'1
iRz 0.64 4
pEp il 244 16

MIEA RN Y=13.36—2.65 X;+9.16 X,+0.05
X;+0.87 XX, +0.088 X;.X3—0.065 X>X310.95 X;*+
6.80 X, +5.51 X5

NI R TRIIEA T Dsg (1) 53 8 45 v LA AR
B ik s CER R CV=5.07%) ik
AfEEMESR (FEAY P<<0.001). 7Y 55 Hod A 77
(P=0.0521>0.05), HFERIAEL (RP=0.9849,
Rag7=0.965 4), JILX Xi\ Xau X3 3 MREAKTH
WA SRS, M X;,=25.00 min. X,=
—-17.37 C. X3=198.27 g, BIUH#ERSIE] N 25 min,
MR —17.37 °C, HERHRN 198.27 g I REIAH
BAERR R, AR OB I Dsy 71k 7.96
wmo A B SRR AR P R BRI AT R, R A I TR]
25 min. MR W E A—17 C HERHE I 198
go WAFRIG T, 3 UCPATIRIG AT B Aok Do 15
S350k 4.361 3.68. 3.83 um, PN 3.95 pm;
Dso H 23514 7.03.7.57.8.43 pum, “FIIE A 7.68 pum:
Doo 23514 12.31.11.29.10.72 pm, “FIE K 11.44
um; SPAN EN 0.97. IHt Dso *FIMEET TRNIE
7.96 um, Ui EAILACAT I (1A Y B A R4 R Tl
AR
23 ARBEMFEENESHELE

£/ SEM A A A% B kLA S5 RE oK (1) TE S0
FEFE S B RR AL AR I i 4% b, A2 iy FH e S 4
JEHLIEE <R 5 min, £ 45 IR RE & ) SEM(Quanta 200,
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1 MEERE (X)) MEEEE (X)) #HRE (X;) 3 Ds B RSM
Fig. 1 RSM of grinding time (X,), grinding temperature (X;), and input quantity (X;) on D5,

FED #EATAI . h P 2 AT, A Rk S ok
B R EATNEAR, KA A0 s TR) 23 U, B ks
ZINFIUREIR B A2 ORI [, B T R (415, A
(IR SN WE EXr v g b vl T ZA o5/ <

[ BT-9300 OGSO AR & (1) R 47K
JIN, DT B0 TR PRI HE R o A RO R A2 20 A1

Kl 3 s
24 AWBEHKAEERMERS T ARAERNREL
LA

241 HUEACSEIAR RAENT KR ENE R B A T
WAL 4 A ARERGER 4 (200 mg/kg,
Dsy=7.68 um). R4 (200 mg/kg, Fife
300~500 um). VE 4] (25 mg/kg). ‘EHEEKTH
XIIEAL, RRAH 4 HUMEMERER, AR A TR 12 B
(RFR R R N g 1 IR, 2 P IR A P 45 ) A 2
K RIS IELLEAT 4 A BIRETOK.

N T _

El2 RAEEAH (A) S@RHM B) # SEM E
Fig. 2 SEM images of coarse powder (A) and superfine
powder (B)

0.1 1.0 10.0 100.0
B/ um
B3 AEBEEMMEREZE S Hihsk
Fig. 3 Particle size distribution of superfine powder of
Granati Pericarpium

2.4.2  KRUMGE RGBS FbrRil K RIELL ig 4
FJG, BJa 1K ig JFAEE 12 h, HHUK, 405K
IS AR AR, HRIERUL, B F&5A 1%F%E
B0, 12000 t/min 250 10 min, WL,
=20 CLRAPRFIN . P42 IR S i BR B4, )
£ SOD. MDA. GSH-Px Al CAT 4 MEhr, iS5
VE 4RI 0 IR AL IEAT LU

243 Geitoett F SPSS B BAS I B b 34T
GertaraT, R, FTARERE DA X £5 KR

244 SERAR SN ARSI T AR R
W AR . VE 41R1%S 6 B2 1K B
135 % SOD.CAT #1 GSH-Px )3 115 MDA &,
iR AR 3. IR 3 ATLUE . AR ok 41
5 VE 4ifiE it SOD % 2w 45 o IR 4

3 KRIMES SOD &M, MDA B8, CAT j&1HF0 GSH-Px jE MM ELR
Table 3 SOD activity, MDA content, CAT activity, and GSH-Px activity in serum of rats

4151 SOD/(U'mL™") MDA/(nmol'mL ") CAT/(U'mg ") GSH-Px/(U'mg ")
FRE B RO 117.69+1.63" 5.3940.029" 6.59+0.069" 614.61+9.18"
ez 97.07+£1.97 7.14£0.057" 2.9140.037" 563.82+6.11"
VE 105.15+1.317 5.96+0.076" 5.82+0.073" 600.34+6.87"
EERO 96.43+1.57 11.9340.096 2.64+0.024 550.96+7.18

s (A b TP<<0.05 TP<<0.01
"P<0.05 "P<0.01 vs blank group
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(P<<0.01), A AR 4L MSE K SOD ¥ 1 5 4%
FUN IRATAR L TE B35 2 e, A R 2 AR o A 10355 v
(¥} SOD % 1WA T VE 4. Ui WA 0 B b At
Ay T AR R KRR ) SOD 35 77 KRR
PUAAAL I 3% ) = B e T A4S B 8 L A 0 1
BRSG o IXHE— A R BAAT R rh K I P oy T
DA B K Bk o B R A T B 7 F e &, K
B Y IR (R BT A AL

AR B B TR 21 A R B KR 41RT VE 4 v il
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M5 H MDA 5 VE 4l 2= AR, UHA
Az v 8 K v 20 T ARG O B A P I3
) MDA [R5, AT B4R /) B A P9 B i ot 4 Ak
R

I3 25 2 CAT 35 M I A A 1 e ok 4 >
VE 21 > A i BRI 20 > 25 (O B AL o A AR S iR ik
A5 VE 41, A8 ROHDR LI T ) CAT Ji6 13
BEE T AN (P<0.05. 0.01), P&
SRR R P AR P 1 T i v K BRI R
CAT &, Mg st e

M3 T GSH-Px 1% 7 35 i IR A& A 98 B2 e oKy
4, HUOE VE A, WE e m T fox g
(P<<0.01). XK U411 BB 1ok 21 1K BRUFT GSH-
Px IR EEA P B O U I 2 16 B A
AW, IF HLE T DL e AU AU A RSO [ PR 55
R 2 K R A LA A R S, b
g B AT i, 5K R P A RE J), AN
T PR 200 PR P 25 KA RN D REAS 52 S A 15 A
3 it

R T 12 TR 3 T 325 08 A1 R 5 68 TOH T o % T
ST . TE L PR Z ARG 20 A2 SRR I T
Rl B« TR AR B R O R AR IR e e, 3%
R 2 (P3R5 R 25K, FIH Design Expert K -
1 Box-Benhnken W vFiE BV N IR 5, X414
DRI 5 1) 8 3 1 N A8 A T EAT 23 M o JE B AR 2% A2
NS AT OB . AR BRI . KIEE VE
FAE B ER K HEAT K B N BT 7T 85 R W,
R 2 R AORS 4% T2 M s FE A I R R 25
min. FHEEEE-17 C. MR 198 g, KA
N YA AR B RO R AR AT IA B 7.68 um, LT
TR 7.96 pme ARALAF 20 RN R BLAT R 471
T G

SOD Je AWk N — T B S B B R B
A, BA YRR, DRy SRR D) e -
SOD REMSIH ERAA N A B s, XA RIZ AL
L PRI 2 A ] . SOD i g Y iR IR mT 1]
PR WLATE BR A R RE 5255 . MDA Z3h%)
RN Z JTCARNIIR B I 22—, ORI
eI LS A g AN RN I B T SR AR, T4
2 e A B RS AR R R T B ) Eh Ak A
B TR KPR RV B R, HE
FI LA CAT 73fift, PRI BUREUE (1 P9 R 558 S 4
WU EH 4205 . GSH-Px A2 WA N 2 A7 AL —Ff
FE ALY O R . & R AR R AL A e H IR
(GSH) 22N ARARBEH L (GSSG), A #E
RAEACIE S BTE R R IEAL S, [ I e kil 45
MR, IO DR3P A0 PRG54 LA K Tl e e 52
AR . AW B AL T AR A A
REEDBI TR, %2 KAER T H
Ao R e 3 S IR U A I
P#E K HE) MDA, SOD. GSH-Px. CAT Z{kpyE
Vi A R i PR AL, AN B RS
BR7, FENUARST A e e R A E
B4R UM SOD ik MDA [, CAT ik
A GSH-Px i VI A5, A7 K B KB R L1k
VSR Gl RN REAY e =0y, 2a PR N7 e
TLRE ISR T K S YE VE. AT A A B R Ry,
OB BRI AR T AR A 454 1 B rh 2 PRI AT 2
J o RE s SEPRIBE I, R =y T AR T L
M BT —FH AR AR A PUEALRE I IR 2252
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