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(Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

Abstract: Optimize the formula process of Dendrobium officinale granules using a multi index comprehensive scoring
method combined with orthogonal experiments. Based on the registered Dendrobium officinale health food, the formula
composition of raw materials in Dendrobium officinale health food was determined by using complex system entropy
clustering algorithm. The diluent was filtered by the formation rate, dissolution rate and moisture absorption rate of
granules. The ratio of raw materials and diluents, ethanol volume concentration, and ethanol dosage were taken as the
inspection factors. The analytic hierarchy process (AHP) and entropy weight method (EWM) were combined to establish a
multi-index comprehensive evaluation method (AHP-EWM method). The formulation process of granules was optimized
through orthogonal experiments. The results showed that the formula combination was Dendrobium officinale, Lycium
chinense Mill., and Paeoniae Radix Alba by the complex system entropy clustering algorithm. The AHP-EWM method
determines the weights of each indicator as follows: Molding rate 0.3567, angle of rest 0.0847, melting rate 0.1778, and
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moisture absorption rate 0.3808. The optimal molding process was the raw material extract powder, dextrin, and

microcrystalline cellulose (10:7:3, m/m), 50% ethanol volume concentration, and 5 mL ethanol dosage. The valieation test

result showed that the AHP-EWM comprehensive score of the granules was 93.63£1.65, which was close to the theoretical

prediction value. The optimized granules formulation process was stable and feasible. This study would provide a reference

for the development of health products of Dendrobium officinale.

Key words: Dendrobium officinale; entropy clustering algorithm; analytic hierarchy process; entropy weight method;

orthogonal experiment; formula process
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3 5:3.5:1.5 70 5

1.2.7 PENFEPRAITE

1.2.7.1 WA SRR 43k, BiGEiE L 1.70 mm
(10 FD)ff{EAGEREE 0.180 mm(80 H ) i il ik Ay
GRS URIE

. R UL B
FRAH(%) = = x 100 & (D
O = s g

1.2.7.2 #AER  KSEFRE 1.000 g PWUkike St BT
Frrb, A 75 °C #oK, FHBEESEER PE 5 min fif Hi4s
HRI AL VEACHLE, FRIEE T 60 °C MEEH N TR 2 1E
SRR TR R

- AL Bk B

BALEE (%) = ———"""—x 100

BHEOD = — e E <
1.2.7.3 WEIB ORRACHI L i S AL SN Vs O T
Bl B R S R R B 24 h, i L Py SR AR SRR R
75%o KR E THA, 24 h JFRRER,

WA S o — IR 5T

&

ik 4 22 00 =
IR (%) T x 100
& 3
1.2.7.4 fRibfMA CEIRESFHARZEE E T/KEER &

b AT B DSBS B 7T, 10K A T
SR ZR R v RIS 15 IR AR B HERR R 4E
A, I He R A, #2 F 2O HAR  faeY

a=@1 2 4

T

b, h S HERRIBIHE Y &5 BE (em) , r SRR T 42
(em); a FRIES o
1.2.8 AHP-EWM 7 FACE
1.2.8.1 AHP ¥ @bl r T A SR G4
T IRIEAA . BRI ) 1) AHP X2 U ASL
LA (5) FIWTFE R B — ) Ak, BSR4 RE
A6 A TATARIN, HPa A= (7)) #4522 R )3 —
AL ACE M A E(8) 5 A9 IR HIMT
FE B A e RFIEAR FT— 20t LU (Consistency Ratio,
CR)fH . CREH T PPALRERE & 2P, CR{E/DN T
0.1 FRHUIFE MR 1 B LA MAEE R BT 5520

4= ——(ij=1.2,--~m) x (5

Ay

Arh, ay RN FUIWTFERE PR 14750 § D ERR
{EL; ay; FORFIWIHEIESS j D HE PR IT LRSS Kk 31 AR A
{EL; k FRFNVEG m FORIEPRIRIT R q; P8 a FEIF
FPES 1 ATES § N RPREIIR SN — LS IR

m
L= Z q;
=1

T;

= (6)

2 (D

Tr=

m

er

b, r RO q FEFESE AT AINAOAE; 1 R
5 q FEFEES § ATHAHINAIE: r FORFERAUECE .

Ao = (An, X (®
= mr;
/lmax_m

FUHT, Apax 2870 FH TR B 114 B ORI AR ; CR 3
IR UM LUAES 1.12 SE %, 01 m=5 B~ REAL
— TR R
1.2.82 EWM ¥  EETHHGE SIS EWM AlARHE
SR BEHEWTE TS B, S isbrm g e 5 8 B
TR S, RIS, I A B0 B T~ = A FR 3K
AR HEZPERY . SR FRAGE X Z A8 hrii T8
LA 27, B SER ] Excel 2020 HRPEXTECE Y AR
P AR 10 A TIA—AbARFE, £5 25— b, PIAR
P oD AR BbRHEREEE, FhmaT A (12) 315
5 A FEPRIE B, 158 Fe b E BRI H A
3 AL IRAL, RSP R PR IAUE

_SEPIE - M

"= Bl — BUME A 10

7= Ll = (1D

ij n

>

i=1

(i=1,2-nj=1234,5)



- 230 - £ Tl B4

2024 4 4 A

S, =-In(1/m) )" Y;InY;(Y; = 0ff, limY;InY; =0)
ij
a2

— A (13)
i1 Si

Ao, Yy FOREE | RESEERITES j S IFU R FrR
HEAL)S M Y73 R 5 i YOI e § AP da b
B —AEAEL, n FoRIRIGUREL; S; TR j DIFI R
PREUIE SRR, W, FmEs j P FE PRI
1.2.8.3 AHP-EWM ¥  AHP %5 EWM % AH 45
A, BEREE i L 50X FE AR B SRR T HE R 0B,
N REE WL R Fa b B, AR RECE IR A
FRESS0L F R BN E AHP-EWM ¥ 8 54,
Fl i E AAETT RSB

F = er/Z; w;

AP, o Al wy 535128 EWM A AHP 25 0T34 R
AEG F RN D AR PRI AHP-EWM 745 &
A
1.3 HIELIE

A RS TAT 3 WK, SR EBCFE . SR Excel
2020 A TEPE G IT R 45 1E R AT Origin 2019; )
JH SPSS 26.0 #HATH IR RGUIR IS . P<0.05 &
INAFAE 255, P>0.05 R L FEE2E R
2 FERS57Hh
2.1 ETFXEHNAECHRE S

P 7 KA AR IU] 53 7 SRy A 00 A BRI, AR 142
B SRR BOR B B, B a8 O B RN e T AR
RPN AR SR AR I EORHEC AR R R
SCRFEEAECH 7 (R I AT JEURk v IR B H B

2 WALE R SRIRHLIN Sr A

Table 2 Association rule analysis of drug combinations
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Fig.1 Network of drug combinations with support scores of 7

Bo), BATE 1, ik 2 o, Beor B0 B 7 I
KM UL EIAT 8 P SCHRMLIZH 45, BRER AT RN A
8 MIEUEL, HIAIAC . PUHES . WS, R2Z | L2, AR% |
224 B 2GS A AN INIEL 1 B .
22 ETRBRNEAAESH

2% R GUMRISTT I — PP AR MR nRR U B
Bk, AT 22U DRI 28 v B B 2 ) i A2 s 21
B MRYE SR A R AR B SRR, 45 A SRR AT
[ 2P O R O P32, B EARSCRE N 8, A5 HE
4P AE PR S SRS T RS, 133 URE 2
ZIAI ARG, Wk 3 Frs. BEPRE 1CMIAS . H
AT LA R BRI OB A2 I, A% S 310 mL,
BRI AR o 517 g, ML S AT 3.10 g0
W2 IR R B R B A At 5.17 g FIAL 3.10 g,
FI7~T 3.10 g, UATIRZETE . BRI LA S5 P AKX
2R RS P MECIZITRIVEIEY; MrFC REAS 1 il 41 it
JRT, TTHEZE B2 RS2, W6 FHXT PRI 2 AT
REA IR b, BRB AT S AT A T E LRI i
PR _EBA PREAE IR,

K3 OETHRENAWA ST

Table 3 Drug combination analysis based on entropy clustering
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Fig.5 Effect of ethanol dosage on comprehensive score
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Table 4 Data of orthogonal experiment

# 6 AHP. EWM., AHP-EWM 7AKUE R 5L
Table 6 Weight coefficients of AHP, EWM and AHP-EWM

methods
: DEEY
WRES - — -
R NI wALR i
AHPE: 0.3636 0.3636 0.1818 0.0909
EWMiE 0.2491 0.2366 0.2483 0.2660
APH-EWM: 0.3567 0.0847 0.1778 0.3808

N WO R R (Kb

JTHE A B C D Ty () (%) %(o)
1 1 1 1 1 70.65 60.32 11.06 26.47
2 1 2 2 2 69.29 70.30 12.06 29.24
3 1 3 3 3 70.05 70.16 11.47 27.02
4 2 1 2 3 70.32 79.32 10.37 24.7
5 2 2 3 1 68.52 76.22 11.94 34.21
6 2 3 1 2 72.11 71.33 11.57 32.02
7 3 1 3 2 71.29 89.10 10.25 24.02
8 3 2 1 3 70.20 87.00 10.95 27.92
9 3 3 2 1 67.64 73.90 12.67 24.55

K5 AEPRAUNT R BT SR
Table 5 Judgment precedence matrix for paired comparison of
indicators

e MR waRR R KB A, CR

R 1 1 2 4
W 1 1 2 4
g 12 12 1 2 4 0
NIt 1/4 1/4 12 1

LR VAT B ESHERR, S5 R LR 7~3R 8. S5 WIR
K2 A. C X} AHP-EWM kP LGP FE AR B4
N, TCREMEZE R (P>0.05), HZE B XHAKGL A B
FFEM(P<0.05) . £ HZEX AHP-EWM & 51531
SN0 Sy B>A>C, R 2 AR B> IO S #6771 L
B>, W . Bt k (B IE S IR 45 SR A T o0
5 A>A>A |, B,>B>B,, C;>C,>C, HEMEURLAS- P
EBIERIEAEH G ALB,C,, B ERNEEA
K AT EZE I LR 5:3.5:1.5(10:7:3), EHr i
BB N A 5.17 g MfC 3.10 gL 9757 3.10 g,
R R 50% . FHEA 5 mL B ZEEAET R R
FAEHRIRI T 2
7 AHP-EWM LR G IF4r 1Y IE A IR g 45 4

Table 7 Results of the orthogonal test of the comprehensive
score of the AHP-EWM method

TR A B C D  AHP-EWM £E51F43(53)
] 1 1 1 1 86.79
5 1 2 2 2 91.80
3 1 3 3 3 89.82
4 ’ 1 2 3 87.90
s ) 2 3 1 93.48
6 2 3 1 2 92.62
. 3 1 3 2 89.79
3 3 2 1 3 91.91
9 3 3 2 1 92.35

ky 89.470 88.160 90.440 90.873
k, 91.333 92.397 90.663 91.403
ks 91.350 91.597 91.030 89.877

R 1.880  4.237 0.590 1.526

#8 IEHEIR

Table 8 Results of the analysis of variance

ViR Wit TrFRAIR B FE VI M A FIE FIRAE P
A 7.007  2.000 1.860 6.940 >0.05
B 30400  2.000 8.070 6.940 <0.05
AHP-EWMZE 543
WMEREIFONE ¢ 0.527  2.000 0.140 6.940 >0.05
D 3.605  2.000 0.957 6.940

2.6 T ZHEALE

¥ IR AR I TS B T 2 S50k 2% 3 HEg A
fiRk-AOAC- FAAT R, X T 25 UG UE . 4l s LA
HISE AR R R ARIE A, 1L AHP-EWM
LGSy, 3 HERES TP IZE AT 93.63, 455
R OGERAKTE 79 9o sLmhdl), BRI T L
GIE
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#9 T RIS R (X+s, n=3)
Table 9 Results of the validation test (X+s, n=3)
PEN AR AR (%) LR (%) IIRR(%) IRIESI(°) ZRE6PE5(4))
50 77.04+0.46 88.97+0.21 11.00+0.20 23.91+0.28 93.63+1.65

3 #Hig

AR TSRS T R8T T I 25 Z [al e
R, W02 T 2R A ff-Ffd- AT G . )2y
M-S G IE ARSI b T 48k e A ik ey T
2, W E AR ARAE S B ER 03567, R 1E A
0.0847°. #Ab% 0.1778 . WA 0.3808; FefHHL 7y T.
2R JEORHR B A RN A AT 4E R Y L s Sy
5:3.5:1.5(10:7:3), H v JFUBHE 5 B S 8k 52 A it
517 g. MIAZ 3.10 g. FAAY 3.10 g, Z P A Bk
BE50%. Z WA H & 5 mL, &AL T 2448
FRT7.04%+0.46% ., AL 88.97%=+0.21% ., W 1B R
11.00%=+0.20% . #RK1l-ffi 23.91°+0.28°, H. AHP-EWM
ELEATEST N 93.63£1.65, STRIMMETIENT . MR A
fRt-FAC- AT N P R B T BISARE, J-56
YE T Z38hRgi A - 7 i ias F M .
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