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Abstract

Objective: To optimize the prescription technology of Cyclocarya paliurus polysaccharide tablets.
Methods: Cyclocarya paliurus polysaccharide powder was used as raw material and granulated by
wet method. On the basis of single factor test, the ratio of main drug to filler, binder concentration
and disintegrating agent dosage were taken as the influencing factors, and the comprehensive score
of tablet appearance, friability and disintegrating time was taken as the evaluation index. Entropy
weight method combined with Box-Behnken response surface method was used to screen the op-
timal process. Results: The optimal formulation of Cyclocarya paliurus polysaccharide tablet was
the ratio of main drug to filler 1:1.179, adhesive concentration 8.879% and disintegrating agent
addition 6.719%. Under these conditions, the comprehensive score of Cyclocarya paliurus polysac-
charide tablets was 17.163. Conclusion: The theoretical values obtained by process optimization
are consistent with the predicted values of the model. The prescription technology is stable and
feasible, and the shape appearance, fragility, disintegration time and other indicators met the cor-
responding quality requirements of the tablets.
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HENMI(Cyclocarya paliurus) M T2, AN, PR Ml E SRR . 2 K EH SR
MPfERE < —[1]. i ChERZGBREZE) ik, HR . RSN, AEHREE. 697wk
FERIThRL[2]. 20 tHAD 80 AFARLAK, KT HEMIFIA S 5o R 2T BE TR A e o e, BT AE B
Wby B AT REAA[3]. (4], =iE[5]5F 2 Fh L

FRGr, DR FEACHL, FHEMEAFRIMBE 6] FEILE7]. FEMAR(8]. M ampLiA d 119 bedi
FAG[10] 55 A B E M
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N7} YP-1.5 Fpf i AL B B i HUAT R A7) BI-3 B BRI AFIE AL, SY-6D F 751 U FH N 5 1
(LSRR AR A IR A D).

22. A%

WHEM R LI E B H); BTl LA AT R A D) BERIRER . R AT 4ER
SRR AL e R0 R CIRIENE e B (PVP K30) (B, WL — i ERHEA IR A A).

3. REHFE
3.1. BRI ERRHIE

HUMY R (T M0, BB B R K IR T2 LURR L 1:12. 90°C 264tk FHEEL 3 Y. 4 B vk 45 B AH %
BELN 1.145 FHRE, N 95%LBEERE & ik 3] 80%, MEUiid®, KW, WEIEH S, %
ELEER, HE-45CAETIE 48 h B,

3.2. BERUIZHE IS

G AFRBCE BRI R « TR AT 4E R L AZIBOR AL LT 4R AN 100 B, IREII5)E, BHIE PVP K30
95 ZBEH I, WA ZRIE R “ FREE, BIEEIEC BARES . & B 16 H ik
ATHIRL, SRR T SO CBURTHRAT b T4, I R30R — B (B R RHRl 3 — i, DA Rk a5 Hug il 1%
AR B TRRR R 14 HIf T 86, TRERANE, e MRBUCERLS BORLE E, A 0.2%F 5 HR
PR A SEAT I R, WHIEE S, WA E, SR EL 0.2 g AANTFERMZ A .

3.3, #®MFE

AAIPEAR 8 4 0 RSP R B TE B . EEIA

FARRRTER: B 6 ARl %, BT BI-3 R AR E M, 37 CH&ME AT IR, AR R S
6 2020 A [ 24 R0

PR s UG EL 2 6.5 g [ 771, PROXAUHILIR 26 3 T V& R A, KB AR EE, 25 r/min I 25415450 100 1,
W, FENERRERAR, WHERE, BAREEAIET 1%, BB HER. AR IREN .

Wik, ISERbE 14 BIfEAREE 100 BIfR0BRL, FRoefa, e LicR.
3.4. HRITE
3.4.1. HFEFIRTFE

R IMANE AR EE A R E R SRR, RS ARENN, SCEAMIEG AN, Rk
RIE SR 4T 4E R (MCC) BERREES . HEeRE. Tk ANENFEN R /0 Al F AR 1:3 LLEIRR
0, WRAWIE, B 90%LEEHIA, 16 HifiHkL, 50°CTHE, 14 HERL, A 0.2%MEARERE: 5 &
Fs IS A FR AR 750 o5 RS2 I, 0608 HY A PR B 7 71

3.4.2. ¥HAFIRYTHIE

W E AR R IEERD b, R SIEA AT 4ER) 1:3 184S, FARRKRE 28 54 F K E PVP
K30 VRN, 16 BifiRGIRL, TE)G 14 B3, LR PR fE R KR /bR, 55k & & ok &
#s

3.4.3. FHRRFIROTHIE
[ € 25 ST 1:3, BRI R 5%, HiailikE 5%, HIRRBRINE 0.2%, HHZHAR
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FHIL 41 2 20 49(CCNa) . 3R H S JE R 89(CMS-Na)  REUARER TN 3L 45 4 2 (L-HPC) X 771 37 fif A 18] B s il
5 35 HH 38 B A A AR
3.5. BERRE

TERfE FR SRR b, AT R R, 0 ARG SE AR LEI(1:1, 1:1.5. 1:2, 1:2.5, 1:3),
KA FIKE (% 5% 7% 9%), FAEFIHE1% 3% 5% 7% 9%)NFEEHE, LA FIRINEREE,
AT BR 5 AR O 2 8 d8 AR, R & IR AN R 7K AR 06 T B M0 22 W v 771 o 2 R P ) 32
3.6. MR mE AL

ERRRIER E, PLEZGEHEFTEFILG, MEFIRESRETHEARNE R, 456 m0E14] [15]
#Ei Box-Behnken Design MM RS . HAFEZREAKTRILE 1, WEoirESH[ 16 A ILZE 2.

Table 1. Response surface factor level table

1. WEEERKFE

SN
K ‘ ‘
A FHSEFFILLE B REFIRE % C Hif#FHZ/%
-1 1:1 5 3
0 1:1.5 7 5
1 1:2 9 7

Table 2. Comprehensive scores of tablets with multiple indicators

2. ARIZERGETTR

Eie e 2 =g X ITA o bR

X1 4h0 EN (10 4%) B8 48 —MH(6 5%)
X2 R (3) % HUE @A 1/10
X3 Jii fift I A min HUE K 1 £

4. IR
4.1. RIFIE

4.1.1. HFEFIFEFELER

# 3 ERATULE N, SEMENE RN, BARAEGEH, HEEERZE, SEURHA F A G
BRRERL, BHRRESE TR & 00 FIR A 458, WRESYRNEAGAYAA K. mHHE
BEAE NI FFNHEAT R 0, R AERG i S BN IR T B EAF B . A =, MCC 530 v 7 5]
W, SRR A TSN B S ER . HRE BRI AR R, AR I P AT R AR NI T
TG BA T T M TT

4.1.2. THEFIFhAIFIELER
GEAR 4 hBEE, ATULE AR L VAL & PVP K30 VAW, FEEATRIREEG N, U152t
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A7 IR S Y R [ P 1T
PEJTRE & FUHEAT J 2l

Table 3. Screening of fillers
= 3. EFRFIFATHE

H PVP k30 AR Eam KT C WS . RIiEF PVP k30 V)

TSR Fi A

[DEEE S RO, GBS, ik
TERD RIMIEALRE, Ak
ER] REDCH, AOERK
HEEn REATEOLHE
FLKE RO, GEY, ik

Table 4. Adhesive type screening
T 4. HEETIFAGHIE

K7l TR 2/% FIURL SN AR
50% 2. 23 SRR 5], dEAg
70% 2.1 37 ORI 5T, A b
90% 1% 53.31 SRR 5], duAg
3%PVP k30 72.3 WKL), di /b
5%PVP k30 85 WKL) S, g/

4.1.3. ERRESTIFhAIFIRER
e 5 A, HABSA: S0, =ROASE KRR AR A 700 0 SRR TR RE AN K, 78 2% R K e A
LAY b, e AT BEIR F JE T 2 K AN(CCNa)E A i a7 W 5 ) A A1)

Table 5. Screening of disintegrants
5. BRRESTIMEGTHIE

FfRFIFNIE CCNa CMS-Na L-HPC

4 fiA I} 18] /min 2 2.7 2.1

4.2. FEARRAELER

4.2.1. TNEEHSHATEFIELBI 7l mRRF

iR 60 BEEFGCHR M EAWTIGIN, 7 700 I 6] B B o LR AR [RGB 5 e e
AN, TR 4E R B S R WA RIE I, R O RN R R A TR RN R . ARSI
FEAILEGIEE] 1:3 I, AR (6] 55k, 2 min I BV AT 5€ 40 o (ELBEE ST 700 LGN om A 770 (R
EIZHTIE N, MR IZ M P, T RE- SRS & IR BEILARA 52 SR 5 8, I 32 25 5 IO EL B 1:1, 1:1.5,
1:2 S 7 i 7K P BEAT 1 o
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Table 6. Effects of different proportions of main drugs and fillers on tablet quality
= 6. NEEHSEFEFELGIXTF 7 f@RE ST

B2 53R LIRS RERIN S5 PRI 18] /min et FE /%
1:1 RIMEALRE, b R 10 1.02
1:1.5 RIS HLAE, Wk BHD> 8 1.07
1:2 RIS FLRE, oD 6 1.16
1:2.5 RIMMSHLAE, Wb B2 5 1.19
1:3 RIS FLRE, WhERZ 2 1.23

4.2.2. NEHEETITREE XS Frivl & BRE R0

7 BlE AT LA AR R R 2 SRR L L A TR AR R AR AR R BEE RS SRR BT
i 7 5 g S 1) S B T O o RIS VAR 2 B R 5 71U B KB IA B A R 2R, SRE B8, ik
PR B FIREE 5% 7% 9%EAT Wi BE IR .

Table 7. Effects of different adhesive concentrations on tablet quality

F# 7. FRAEE FIREX F 7 m B e

R IR EE % VIDSRERIN BRI /min - EREEE/%
3 KIMMSHLRS, W ERS 1.6 1.21
5 R, Bk 1.7 0.8
7 RIDGH, Wk ERD 2.5 0.54
9 RIEDEH, FEkEib, kAR 3 0.37

4.2.3. FEIFEFIAEN RS RNZm

SER WA 8 AT XA M B2 (I s2 0, A7) R B R R AN (R] PR s R, G AR R A A
(1) it 55 4 g 77 FH B o i B 1K . AE R R 7% i I () TP 4%, 29 1.5 min. ZRE%0E: G
FUFH & 3% 5%~ 7% M N T K AT R

Table 8. Effects of different dosage of disintegrant on tablet quality
= 8. INEIRARESTI R 2t A7 s R AR

J A5 /% CINIRERIN S 5 [ /min JETE P /%
1 KM, SEEH 3.5 0.76
3 KOG, DEEH 2 0.76
5 KM, SEEH 1.83 0.8
7 RINFEAICH, DEEH 1.52 0.82
9 RIMBEAOCH, DEFR 1.5 0.81
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4.3 MM ERELSER
43.1. WPCERMENELER, WFK9

Table 9. Entropy value and weight coefficient of each index
9. BIBREERNERY

fabw Ej Wi Hi4
AR 0.8850 0.469 1
A B 1] 0.917 0.338 2
i we g 0.953 0.193 3

ZEETESr: Y =X1x0.469 + X2x0.193 + X3x0.338
4.3.2. REER

14 i} Design-Expert 12 #CPEAGF 0 N 7 Bt 7 %o I8 Bt g5 Banse 10 fis. IERge &30 %
SRR TUIAT T ZE M, AR 11,

Table 10. Response surface analysis scheme and results

= 10. MEADRHRRLE

At A B C X1 X2 X3 Y
1 -1 -1 0 10 23.8 24.42 17.537
2 1 0 -1 6 38 14.6 15.083
3 1 1 0 6 41.7 15 15.932
4 1 -1 0 6 333 13.5 13.804
5 -1 0 1 10 333 24 19.229
6 -1 0 -1 10 19.6 23.6 16.450
7 0 -1 1 8 17.9 18 13.291
8 0 1 1 8 33 18.6 16.408
9 0 1 -1 8 22.7 20.6 15.096
10 1 0 1 6 30.3 15.66 13.955
11 0 -1 -1 8 28.6 17.2 15.085
12 -1 1 0 10 30 25.6 19.133
13 0 0 0 8 25.6 18 14.777
14 0 0 0 8 27.8 18 15.20
15 0 0 0 8 25 17.34 14.438
16 0 0 0 8 23.8 17.2 14.159
17 0 0 0 8 25 18.7 14.90
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Table 11. Results of variance analysis

"1 FERHER

Ti ZERYE SEJ H A ¥175 F A P A BE M
T 48.38 9 5.15 28.16 0.0001 o
A 23.04 1 23.04 125.88 <0.0001 H
B 5.87 1 5.87 32.07 0.0008 o
C 0.1708 1 0.1708 0.9335 0.3661 ns
AB 0.0708 1 0.0708 0.3867 0.5538 ns
AC 3.82 1 3.82 20.85 0.0026 H
BC 2.41 1 241 13.18 0.0084 o
A2 10.22 1 10.22 55.85 0.0001 Ho
B2 0.5120 1 0.5120 2.80 0.1383 ns
C2 0.0228 1 0.0228 0.1244 0.7347 ns
Vi 1.28 7 0.1830
AU 0.6238 3 0.2079 0.3986 ns
aliyR 7= 0.6571 4 0.1643
M 47.66 16

e TRREREE, P<0.05; "EREFKEE, P<001; ns FRERAEE, P>0.05.

I 11 3T EEE, SR IR ENE TR
Y =14.69-1.70A + 0.8564B + 0.1461C + 0.1330AB — 0.976 7AC
+0.7765BC + 1.56A% + 0.3487B* —0.0735C>.

Sof IR BA TR T 2 45 R Bon: B P =0.0001 < 0.01 #2852, LPIH P =0.3986 > 0.05 AN 23,
TR A E R LA FRAR . [, TR R B R = 0.9731, BEHIRIA AT DUARER 97.31% 056 Air
1R LR B R4 A8k . HASEEEL Adeq precisior = 16.8817, £ RIS R, BAKEAEE. C.V (&
5 RE) TR IR HE, C.V 8N, STIE PR 2 SRR R ), RIS R R R, AR T R
A CV AN 2.75%, BB HRE rTfeth |, Ry BRI, = AN BHEZEB P {E 5728 0.0001, 0.0008,
0.3661 5t B ERL IR 20 75 Bl 22 B8 1 77 B sE a9 A > B > Co

4.3.3. XE{EM

FIF Design-Expert12.0 A& 11 H ISE S 2k & 3D AT AT 08T, 8225 IR 238 AR I X 7148
EVF RIS A 1 TR 2 SIS E D) S A B ELAE Y BORS AR BE S AT P R AL L
VERIX  RIZR a9 7 e B 3, R MR R BE s 2245 5370 70 LU A1) 500G 7009 B 58 HLAR AR
LAV RO AN K, RPN AR B, B EUE R s b, ma SAE AR RN X5 1T P
T E T R — 3 &R A X R R 2R G P B RS 4 AC > BC > AB.
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Figure 1. Influence of factor interaction on tablet comprehensive score

1. AREZEERX A FILGRETFSHIRNE

4.3.4. HFRLE

FIH Design-Expert 12.0 FAEXF EA G FEEAT A, 325044 T SHON E 25 5 0 sl 1:1.179,
K& 7 8.879%, Ui fRFIANINE: 6.719%. NALIG RIS PIHERIYE, X R KAFE S 3 AT IAIE
LA 3P FGEE LA 17163, STRIME 18.695 FHZEA K. 15 BA 81 V21 75 FE A 1% 31 52 i Jse ik 45 4]
R, LRI AT 5,
5. itig

R A A, R e RS s 2 RO T ol A e e FA B R i
A R R AR R 2 S, TR, ST Tk Ar=. 4565802 5k i
HORA R TR ZE O AR M T, VAR B BRI DR V3 AT R R, RORHR & T 7 Rl 2
Bl M B R R

AHIE FELE TSI Hf 8 B 770 Ak 77 i SR Ak b AT i BT ES ,  3@  RRG ARE6 IT E 1 = A FR bR A AL
#H, MAFATEEG TS . RE&ET EA UG R EIRME ) . EA5EAALG] 1:1.175, K&k
J£ 8.879%, FHEFITSINE: 6.719%H} o 38 ki 5e ik B E I 25 41 N il A5 20 1 A28 61708 17.163 47,
ERERBIE A Z AR, HANW e 8Os, B 5 i [a) 45 & b [ 25 e o DRGSR FH Wi
AR RIS T T 2R AT I RIAID AL T B 2 B8 il s T2 Hliedtir e, Kl
EAE— LR R 2 b, R IR bRE >, WAL E VR fabain Lig S v B2 R g5 ik
Tis o AMHRLE SR R IR R SR AR ASE P I X AN K, G RAE 2 5 5 58 T B 8 R S i 2= 45 S 06 o
SERE, NTEB R, T BRI A I EAT B AR A .
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