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TR AR 1 SR AR £6,33% (high performance liquid chromatography, HPLC)f8 &L &4, I+ 5 Uk R AT L, FEx4 4
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[8] 40 min . 5% 3£ 400 r/min, EREEHT[H] 1.0 h, PLfb)E B RO RAR R 22.42 pm, 5 mg/mL XOD #1354 69.10%.
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Optimization of the process of superfine powder of Terminalia chebula Retz.
and its effect on the activity of xanthine oxidase
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(Guangdong Provincial Key Laboratory of Pharmaceutical Bioactive Substance, College of Life Sciences and
Biopharmaceutics, Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT: Objective To optimize the preparation technology of superfine powder of Terminalia chebula Retz.
and explore its effect on xanthine oxidase (XOD) activity. Methods Using XOD inhibition rate as the evaluation
index and ball material ratio, freezing time, rotational speed and ball milling time as the influencing factors,
orthogonal experiments were conducted to optimize the ultramicro pulverization process of Terminalia chebula Retz.
The optimized ultramicro powder was tested for its powder ological properties to optimize its preparation process.
The optimized high performance liquid chromatography (HPLC) fingerprint of Terminalia chebula Retz. superfine
powder was established, compared with the original powder, and the powder properties were detected. Results The
ultrafine powder of Terminalia chebula Retz. was prepared by ball milling. The optimum preparation conditions of

the superfine powder were: Ball-to-material ratio of 5:1, freezing time of 40 min, rotational speed of 400 r/min, and
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ball milling time of 1.0 h. The optimized superfine powder particle size was 22.42 um, and the XOD inhibition rate

was 69.10% at 5 mg/mL. The optimized Terminalia chebula Retz. superfine powder could remarkably improve the

powder mechanical properties of common powder and reduce the particle size of the powder; HPLC analysis showed

that the main components in the fingerprint chromatograms of the two kinds of Terminalia chebula Retz. powder

were basically the same, and the components of Terminalia chebula Retz. were not damaged by the superfine

grinding process. Conclusion The optimized superfine powder of Terminalia chebula Retz. has better anti XOD

activity, which provides a basis for the application of Terminalia chebula Retz. superfine powder in hyperuricemia.

KEY WORDS: Terminalia chebula Retz.; superfine powder; optimization; preparation process; xanthine oxidase
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M LU PaR & R, NRAEEKERERS, A
TR IR & S5 F W 7E R W R A2 A8 b, o DR R L 79
RMBFET R = RIR MUE & A%k 46 & % . & I
A IR 22 )5 0 56 DO O i B R R, BT 6 Y
DU P E R IR I R R RO 13.3%, H
T I Ay T A A S AR R R IR ILRE 2 A P R R A e
22 01 () PR 1 1 S s 5 T S8R Ak e ). TR R
B L A R YK B I WA FE I 04 45 b 1§ (xanthine oxidase,
XOD)EAL T AE P, SR IR R TR, #he5| ks IR
PR IMLAE, 2k 51 &R R R DR R 25 W ¥ A TS
FE I R H 0 2 PR R HE 25 R T e, VTR R TR,
TR B IRk, (A HF DO I DR R AR A 24 A )
EERSBE, A5 25 & A0l XoD RyTE M, (HIFAREE S
By ER, BohRE AL mUL Rik, JEREH R, 17
FH A, FRELHFYWEIRRY, B8 T B AR %
i PR 11 ] 5T

T F Ky fdi T RHE Y7 T Terminalia chebula Retz. 5§
44 FinF T. chebula Retz. var. tomentella Kurt. )45 i 2t
R, JRERAERIEMEY . TR, BRI, W, A
fili . Kiaze, HAHR . Priate. BB, BUmpEADL
ARG B R BT B PRSI XOD i M, o st T
SEOIHE T S LR R SR XOD RIS IAE A, A
PRAL AE TG BT 5 & SR K AR T S R R IR R
I AE R BB PR R K SF- o H 24 6 Ok 2 ) FH Bk S L 4 4%
0.5~5.0 mm PYPPRHECROBRE, il ORI AT RO .
IR L ERSR T A e, A SR A
YR FH R AN AEBCR 0L R HAS Ul s A )
P, A =B R ORI T R 2 S e g ) Bk A
FRHER oK Bl F 2% 22 25 S i A A 1 U R AR 11 AR
WO, 1E A R A A KR . H R T+
B Lttt/ R 0 BN A B e &
PRI e B e A .

A Y R KBS 3 25 T 1 B O, I HRy
IR R AT ET, TRIEE L XOD Ay 3l 16 i by 46 1

B, SR FHBRL TR 28 S5 56 0 E A8 SE AU A T 30T 8 Ok 1 il
1.2, m AW M 3% % (high performance  liquid
chromatography, HPLC) 3 8 ik il £ L 2% 3 F 2 iy
HIsZm, R FH0 XOD ik, JFAH™ o, LA i+
AT T K A e DR IR 24 P 3 L S B A4l

1 MR5RE%

1.1 MRS

W F T MNE i, S0 R 2R 2 T s i
WFFE 51 528 T F

XOD (50 U/mg protein) . & TR . 1 T ARifE b (LERE
98%) (I A= MRl H A BRA F); XOD 37 & (R T E %
AP TR, & kfaAimEEEsE EeSREHA R
) BERR . WG, FEE Merk 23w, BERRZE K
WRVHAITH(BLO01A, FIEAEYRHARAFD,

1.2 UE5E%

XL-20B H 2B REALOT M T B B LR 45 A RS FD);
YF2-2 R 3% 252 2O Ok W ML (LU AR 75 M 25 B v 24 LA );
XXM-4/XXM 17 B NBREE ML (TG T 25 MM R AL AT B2
F]); ELx800 2 K MiAR{X (5 Bio Tek /A 7]); DZKW-4 !
TR AVE SR AL 2R AER A BR A F]); RE-2000A T jE
ZEAL (i R A AR ); Mastersizer 3000 36T H R B
ST (5 E Malvern {854 FRA F]); 2998 1 HPLC {¢ (3 HE
Waters /A F]); YMC-Pack ODS-A {Ai%#1:(250 mmx4.6 mm,
5 pm, FIESTAA YR FRAF]); JOMC = 2.0 6L
(3£ Beck-Man 22 #]); QUINTIX35-1CN K-k 1.0 mg,
TR e Z R B2 R AT FRZA F]); GHG 9030A HEA ( FifF
—[ERIE AT PR FD); 0.22 um 413k A (32 [E Millipore
NGNS
1.3 LWHE
1.3.1 #TFAMpr a4 &

S CAR1517 1, FREUAFIR5Z 500 g LA 60°CHY
WA, T 10~12 h J5, PN TR, 1 20
H 0, 1R o BRI 200 g T[FHUBY, A e i 25 8 ok
WEHLXHHUR EA AR, Brie )it 100 RN, IELAZ AN
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Tl 25 AR GO B DR A o F BEERBLEL 15:1 (mem, T IR)), ERES
B8] 3 h, ¥ EFTA] 20 min, %55 500 r/min 925544 & B
TR

1.3.2 97T A4 694K 5) XOD 47 4|18 A #F 4

T KA 25 o BIBGA RGOk . LALSE e
THEBRS 10 g, BABRREHA, #ENELL 1:10 K,
TIRFEIEK 80°ClHIREREL, #ilil 30 min J5 B0 EE,
A2 IS A O ) &5 7K, 28] 30 min J5
OECERE, MR FIEREG, BR80T K5EY .

{KR4h XOD M5 S5 CR[171)7%, FATERAE 6
W, USESEMEMRES R, L5841 OD AN A, FrifEd
OD {4 B, HMRIEAR (). 2% 3CHk[18] XOD i
FNAK(D.

0% /%=(1 — A/B)x100% (1)
1.3.3 T FREH & LT aHmAk

(V)i RE R i 25 2 B R R A A S

BB R B 10 g JEURoR, [ JRUR A 8 VR )
20 min, ¥ 500 r/min, EREERTE] 3.0 h, 4> B &ERE
5:1, 10:1. 15:1. 20:1. 25:1 (RS,

BRESATRIRNZ: B 10 g MR, BEERE R 10:1,
YA URIFHE] 20 min, %538 500 r/min, 43354 BREEITE] 0.5,
1.0, 2.0, 3.0 F1 4.0 h BIFEALP,

BB R B 10 g AR, BEBRE A 10:1,
H3% 500 r/min, EREERE] 3.0 h, 43505645008 A E] 10,20,
30. 40. 50 min [RESHE,

MR W10 g JFRR, WEskk bl 10:1, BT
IFE] 20 min, BREEMTIE] 3.0 h, 435545555 200,300,400,
500 1 600 r/min FFES,

LIRS XOD il 48 H5, 43517 4 BRB RS VR
BFIE] . e BRESER] 4 AN R X AON I XOD
i 2R AR

()1 B i £ T 20 IE 385056

TER R Z IR M SER b, T Bk L AEBREE I [R] . %%
URITIA] 380 22 m N &R, 4564 X XOD 1&
WHIER, SAEERR 3 MUUEE T EsC T, mE
EEOFRIE 1, B ROk A e T AP
Lo(3H)IEAC % L& 2.

Fz1 HERR=ZKFER

Table 1 Table of four factors and three levels

£2 LEHERH
Table 2 Ly(3*) orthogonal test

KFE BRI BRBENHE/M A URMHE/min 58 /(r/min)

1 5:1 0.5 30 400
2 5:1 1.0 40 500
3 5:1 2.0 50 600
4 10:1 1.0 30 600
5 10:1 2.0 40 400
6 10:1 0.5 50 500
7 15:1 2.0 30 500
8 15:1 0.5 40 600
9 15:1 1.0 50 400

KA BREHE BRIEEISE/R R EREE/min FeE/(r/min)

1 5:1 0.5 30 400
2 10:1 1.0 40 500
3 15:1 2.0 50 600

1.3.4 AU G ARFIRRART

(€8} xeyioall]

BB B O SRR A Fr SRR oh,
AR, BRI 3 RBCEAE, HHd Dy (pm).
Dso (um). Dy (um)43- 3136 BRU i H 43 Lk E] 10%. 50%
H1 90% I BT xif I AREAR (R, Span APRIAR A1 2R, 1
AR Q).

Span=(Dyy—D)/Dsg 2

Q)KIES

BB E AR S, FTHRERTREEN
PUEFEHE, Fm T O SRBICREE. 20T
K EIRF E EE R ok, AT s B A5 KT T Y ke
FRIR AR 1k A 12520

3)iEfh

3 VU SR O AR 3 STRRZE KT T A B A I,
Y REAR WA SRR B YR, S B AR S T Rk e
i1, BB AR W B A P

(AR

BURENR 0.5 g BT 10 mL B4, R EHIk
T F P, BUARR VI, R R AR R G3).

HE AL FE /(g/mL)=m/V 3)

(S)FEAk Pk

0.5 g (m)BAR, BT 10 mL .04 %, Ji10 mL 4f
oK, IRAEIRER, 12000 t/min £.0> 10 min, 3 FIHR
(M), oK A LR ().

FKPE=(my-m,)/m, 4

(6)FFim

0.5 g (m)BR, BT 10 mL &0, 7 g b4k
i, RS E AR, 12000 r/min 5.0 10 min, F FERE
(mg)27 28 b A R (5).

Fri=(7-m,)/m; 3)
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0.5 g (ms)#y K, BT 10 mL B4, il 10 mL 46
16K, IRAIZE IR, 12000 r/min .0 10 min, 3 FIHHR
F(me)? 2 KIE A IR (6)-

IR /%=me/msx 100% (6)

1.3.5  #T-F A48 HPLC 45 4 B i 047

FIFH HPLC 43l % FHEI i T FE 87
PRSP0 . e RRIBUE RS T IR IR
FRUERE S, FH 70% £ BEBC i BT RE MR B2 | mg/mL AR VR
Fe IR 1.3.3 Jik iR tifb 550k, I 1.3.2 Jriddfilss i)+
PeALE B GRO FBESR YY), SRR AR 2 FSRE 30 min,
BRI, T 0.22 pm JEREE, A5 BN FRAR BVA . G
ZAF: YMC-Pack ODS-A {4if#:(250 mmx4.6 mm, 5 pm);
TRBIAH A R 0.1%BERRVE R, Tz B B WAHA S
HE STk 1120,
1.3.6  #IEHHT

FIH Prism Graphpad 6.0 #E17 T R 3 4b FREHHE, P<0.05
FARA G EER, P<0.01 Fn B ERNSI ¥R B4 3
WEAT, S5 LU B 48 e 25 ( X £ s )Fow;
Prism Graphpad 6.0 FI Origin 2021 /£,

2 HRED

2.1 WFBHMMEE T ZHIERML
211 RAZTEBRLER

(DERE LTI FFE ok XOD il 2R A5 iR

Wit 5 BRORL R3S K, 37 R O X XOD [0 i %%
B, BREELA 521 B, i FREAUR AY XOD #ilifil R
K, HAMHIRIE 65.7%+2.479%, 2SRRI IR 25:1 1,
TR HOR (19 XOD il 2 49.7%+1.34% X 7] fig &
S ¥G Bk TR, BRESRE N A b, R T Bk
] BE S g, Bk T BREE (I FH T

(2)BRIE A [B] et 40 TR Aok XOD i1 5 (R 5 i

i 5 BRI (0] A A, 0] FRE Ao X XOD (i il %
JeFREG TR, BRES 0.5 h 3RAF AT F R0 X XOD #ip il
ZIRFIER K, K 62.23%+2.531%  SEREEET ] 355] 3.0 h,
XOD |2 H 49.10%+1.648%, M XOD 1 285 A1%
BRI E] 5 4.0 h 5F, H XOD i Z4 53.10%+2.94%.
AT e PR R ER S ML B ol i R & A R, R
A FCR R BEZ T, A B TR] A 3R S 2 (5 A ek 8 A A8 2 i
i, B AR T 2593 pE00 1,

(3) VA4 VR ) X6 T 18 Bk XOD 16 246 1) 5 i

Rt A VR B R B, 3[R X XOD Byl R e
BERIGBEAC, WARHAZRISRIY 40 min B, 30788508 19
XOD il Rk, HMHIZRE 63.92%+1.805%, K AHERES
HURE B b A v B 7= 3, (A5 Rk LB 52 e 2 245 10 1 0
P o BV YRR ] 10 min 26K 2 40 min B, 3 T4

¥ X XOD (Il Az e o, EoA URE 34, PrEhR
FEREEREALTHR T2 M8 E T, ¥k 5 iRl T LT BR s
HLEG= e, (H 2SR ]Sy 50 min B, 3009413 R AL E
58.84%+3.61%, iXJ&R N FRI Bl A, YRl i P s
Sy FRR A, RO AR 2 T v

(457 ok XOD il 2R ) 5% 1)

B S S G, 3] TR OR X XOD A i G & S
KIGRRARH A 553800 500 r/min IF, 0] 18 OB Y
XOD il &k, HIMHIRE 63.10%+0.527%, 172X
BRESHLEL WOBPR, WS A BERR R, PRbRLAR /N, ik
FFE R WA, X XOD % Pl 0B H 205
K 600 r/min, XOD Pl %K 59.71%+1.22%, 1 B JL
T2 BR EE AL fe R B, BBk DR A ot A A £
¥emah, Wb T MBS, OB CRIEAL, 2iE
%{&[34—35]0
212 EXFEH

T XOD JEHEASIER, 2= R R/ INBT e Bk} >
RS ) >4 VR o [ > 5 BROR) EL S BREES IsF 0] SRy A S A
1 R R R, VORI IA] 5% 58 R 2 R 3R SE A%
Z M AR T B O 1 e R A A BROBHEE 501, B
JEIFE] 1.0 h, ¥ EREFE 40 min, %53 400 r/min. 1FAZS25
R 3,

2.2 WESEIEE

PE— B IE AL 25 R R, 5 mg/mL ET, 1L
bS5 B  XOD $H1 R 69.10%+2.87%, =T JERA
1 60.76%+0.71% (t=4.496, P<0.01) (n=3).

23 BB EEMERAR

2 4 T, ABFSELL XOD Il R Mk bniE, 1ifk
HTHYJER K Dso Btk 5(48.51£0.30) um, {hfb)E AYHEHL
BRI Dso Bt H(22.42+0.27) um (t=14.23, P<0.01), itk
Jr BRI /N TFAAL BT RS R, AR T XOD 0l 7% 4 1) f
KAk o BiAR 4> A A T8 BE W] 5 R (Span) e fig it . AL iR
WK Span /N, T WKL 43 A5 B g 2449861

PRIE AR AN ORI i sl ik, RO AR 1
RN, UL B, HERR S ORI A
FHER A, th3k s arg, ibE Bk 1k /f B & KT+
JR AR (t=6.365, P<0.01), ¥ ff B & KT M K (t=8.959,
P<0.01), BERARMAZZ IWLBH ) By, AR 5 R0, HERT
W T 0B R (1=8.485, P<0.01), Ui W] BEE RAZI/N,
HCERUR B TR, SIS R A R

% 6 AT A1, PAb)E M B RO Rk . KIS R
A% (1=3.993, P<0.01; t=3.993, P<0.01), ¥iHI# A 5K
PEMR TR0y, KVETEREECAFCY . AR AT O
TP TR R, 1505 Tl o O A B
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Table 3 Results of orthogonal test
K BB BRI [H]/h 2 VRIS [H]/min B34 /(r/min) XOD il /%
1 5:1 0.5 30 400 63.88
2 5:1 1.0 40 500 65.27
3 5:1 2.0 50 600 63.66
4 10:1 1.0 30 600 60.50
5 10:1 2.0 40 400 60.90
6 10:1 0.5 50 500 56.77
7 15:1 2.0 30 500 56.50
8 15:1 0.5 40 600 57.80
9 15:1 1.0 50 400 58.20
K, 192.81 178.45 180.88 182.98
K, 78.17 183.97 183.97 178.54
Ks 172.50 181.06 178.63 181.96
ki 64.27 59.48 60.29 60.99
k> 59.39 61.32 61.32 59.51
ks 57.50 60.35 59.54 60.65
R 6.77 1.84 1.78 1.48

x4 EBER. RUEBEBHKESLER(X £5,n=3)
Table 4 Results of particle size of original powder and optimized
ultrafine powder ( X + s, n=3)

Pl Dyo/um Dso/um Doo/um Span
JFBAR  7.45£0.15 48.51+0.30  183.64+0.48  3.62+0.29
Pk 5.28+0.217  22.42+0.27"  76.71£0.68" 3.18+0.15
kT ’ ’ ' ' ’ ’ '

SRR A, "P<0.05, TP<0.01, T,

[

x5 EMARFMMUEBHBIKRLRS. B HRABEE
ZHB(X +s,n=3)

Table 5 Results of repose angle, slip angle and bulk density of

original powder and optimized ultrafine powder ( X + s, n=3)

LB Rk A e By
JFMA  38.65+0.69 31.83+1.60 0.37+0.005
i

48.60+£0.96" 40.66+1.73™ 0.33+0.000"

RO

F6 FEMARFMBAEBBBEARE. FEdtE. KiatE
£ZEB(X +5,n=3)
Table 6 Results of water binding capacity, oil holding capacity
and water solubility of raw powder and optimized ultrafine
powder (X + s, n=3)

JUES ekt ES(iik IR
R 1.33+0.24 5.30+0.20 2.33+0.24
PefbE By 1.06£0.10™ 5.75+0.10 2.06+0.10"

2.4 HPLC ©#F

TN SRR TR TR . BRIETR A,
EA T ABEFIRET . PR SCRRAREDY, TR R

HAH XOD fEM. HILAMREE TR EFRAE
XOD #HI/E F iAW E A v i, G o bV T R T
TFIEEA . BALE B HPLC BIXT . RIEE 1+
1. 2 SR e AR BA B IR) a0, 3l F 0B oK R AR Ak 5 R ok
FESPEEAS TR EFKR. HPLC 53R B/, WF)7
AR B A IS RO SRS th F B RS A — B, (HAL
bS5 B BB BT XOD JE M4, X nRESE Tk
S RO TRT B SO (7 T AN B IR R A i HT XOD AE
FRBRE £,

14 ¢ l
g
12 F A
1.0 b B
0.8 2
=] 1 l
o8 WM&#
C
04
l 2
02 1 |
. e
1 1 1 1 1 1 1
0 20 40 60 80 100 120

5 [E] /min

T A BT RRARE A GRS IR B T AR IR C Tl
R BRI AR HERE SURT I D T4 5 R 0N B4 ) b v
BB
P TR A AR AR a3 A
Fig.1 Comparison of the main components between the original powder
of Terminalia chebula Retz. and the optimized ultramicro powder
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AWFFRIET XOD MG, FZERR . BRESRTE] |
BRI AL 4 AR R TG il T T T
ik, Z5H R X T2 AR B R /AMRYCh : Blopk He>
EREEIT A >V VRIS ] >7% 3 . 7EBRELLL 5:1, BREBHTH] 1.0 h,
VRIS [E] 40 min, 3% 400 r/min 2505 F, 1450005
M EARAER XOD MGt EAEEN RIS
Fi AR HPLC $84 BIEEA -3, R TZEN T
HAEHL XOD TEMEMGHE M0 E &, X EZLs T
ERW AR AL T B RO il 45 .25, % XOD #ji
TS AT 2 T B A BN, 3 A TR R SRORD A 5 R R L
PR ARG T IRl (AR AR B 2 Ah, FEAE
TALAEARSNIGAER %) XOD WIVEM, B AT H iR —%
FIRIBLEIERTE . AT IFoE D, Kl s s &
RSN ML SE S, E— PRSI0 XOD M4 FBL .
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