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Optimization of extraction process and evaluation of immune regulating
activity of compound Polygonati rhizoma ointment
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ABSTRACT: Objective To optimize the extraction process of the functional components of compound Polygonati
rhizoma ointment and evaluate its immune regulating activity. Methods Using crude polysaccharides, total
saponins, cordycepin content and dry extract rate as evaluation indicators, the extraction process parameters were
optimized through analytic hierarchy process (AHP)-criteria importance through intercriteria correlation (CRITIC)
mixed weighting method and Box-Behnken design response surface methodology. Carbon clearance test, delayed
type hypersensitivity test and serum hemolysin test were used to evaluate its immune regulating activity. Results
The optimal extraction process for the functional components of compound Polygonati rhizoma ointment was 117
min of extraction time, 3 times of extraction, extraction temperature of 94 °C and a solid-liquid ratio of 1:14 (g:mL).

Compound Polygonati rhizoma ointment could enhance the delayed type hypersensitivity ability of mice, improve the
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phagocytic ability of monocytes macrophages and increase the content of serum hemolysin. Conclusion The

process is reasonable and feasible, and the compound Polygonati rhizoma ointment extracted under the optimal

process has good immune regulatory activity, providing a reference for the further development and application of

compound Polygonati rhizoma ointment.

KEY WORDS: compound Polygonati rhizoma ointment; extraction process optimization; mice; immune regulating activity
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KA, TR EZEEE TG, B 105 °CHZS T
Pt BT, BHEREER e HER, HAROPHE
TFE%:
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BREELA RPN EITEMT R AR QW T

EA PR =[CHLZ A5 & AR ML 205 3 )< 0.3+(B 2
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Table 1 Factors and levels for Box-Behnken response
surface method
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-1 0 1
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e —HE B HRIE, RARBIKE L/ NN EA 4
fEFR RN 8 8871 (10 mL/kg), A SRS 2 min (1), 10 min
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Xof AH O S0 45 T UEA T AL B, A 4 B AT H (B v
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(DR R IR i ] 22 46 2R

R R R T 5 24 ) 43 B LRV A 5 AT s B 2
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WK 322 S HAT Ge 2 2 L (P<0.05) . BB R N
FETE R At as [ AFLER, B LK s, KR
BIFLER B #i gk 43 B TE, M4k i KR pt ], TR AR
KRS BN, RIOKE kA, 774 B R
A, HORHOR IR LA E 2 120 min.

Q)RR L g2 1

M & 1(BYAT AL, LA TR FERNR EL T 1:14 (g:mL)B i
., GRERTZES, SRR LG SIS =5 BA
BT R L (P<0.05). MBHE LB/, IERIMXTE A, 1R
A E R A N RE TR AR ok, RN Lk — 2P R
F| 1:14 (gmL)B}, KA S0 LGS BPPAPIRE, WE2E
AR BCHCR AT, SR B R . MRtk S
FEF, KR AR R P 4 AT RE L 28k BT R I R RIDIR A,
AR R H AR SR THR IR, R M T 5306 3L

BT BIRERE, ARG G TEAT. 28 BITR, TEARAMT,
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G)FRIT R 45 1

& L(C)RT %N, 254 1145 i & 48 B[R] 9 S 52 1
FhHtasy, R E 200, AR T LGS
#Z R HA SR L (P<0.05), SIRBURE]I Y 150 min B,
LRETEA R, X AT REE i TR TSR A 1
Wi B 17 B T B v, B R B I [R] A SE,  F
B iE— 20 AR PSS, AR ETE M Ay Vs A . RS [
HIE—25 e, EAHE K A I BB /D o s B ] AR
A, FeAEPREUT E]E A 120 min,

(DIRBPIRBE LR

M 1(DYR[ L, R 2 IRATRISE AT iR, BN
FIr 22000, ARRBORECT ML G102 5 B8 Gt
B X(P<0.05). LA 2B S R IR R s, W RER
FRAEH 1 IRE LRI T —3 Gy, O ez
SR SR RIS AT, 5 2 ARG — B4R BN
TR, WS 3 REEIET, JH A TE P A O B AT
YBT3l 22 YR B A $ B AT R T O 0 0 M 4345
Mgtk B TS E 10 5 LNk, AR, &
FERRBORECH 2 K.

()RR B % 2 4%

& L)AL, 7E 60~100 °CIELFEN, a1 FhlR
ERFE AR, DR RE, 2K EZ5, A6
PR B N M AT 27 B S5 L(P<0.05). 4
BT R T BB IR R R T AR R T M A VA AR, B IR
FEFHE, A Fis sl BN, XA T 16T sr K
Tl PR, R IR R AT R RB SRR B ) 20 i R
AR, (HTE 200G Mo S ER Nk . 45 Bk, fEA
WA T, BAERBUREE N 100 °C,

2.1.3 Box-Behnken "% & & 5235 45 £

-1, 00 1 MKTFRERNR LA . SREUTTI(B).
PRI (C) . $&BREU(D), 745 Box-Behnken M i/ [ Kl =
KRG 1), UM, BB, REESFEULTER
YERPENFEFRIAT 29 UCOTATIES, Lttt 545 R Lk 2.
2.1.4 AR EWGHE L

A AETEFR L B B b, R TAY
BT RE IR LA R 25 E TSR 55 . AR 45 o X & BORS B
2R B BEIR R LS Sy R W > BT A >
B >R, I i I A R A

(1) AHP AU E R 5L

WRIETELER, 4 TWIstr 2, BB, RER,
THREZWRANTE A EIMAE RS Hh 04673,
0.2772, 0.1601, 0.0954(3 3), f KEHEMR ()N 4.0310, —
ok o9 K P (consistency ratio, CR)=0.0116<0.10, Elf&45
P56 A A TR B EL A T T B — B, A R B S
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Fig.1 Graph of the results of the single-factor experiment
%2 Box-Behnken i N E %R 5%
Table 2 Design and results for Box-Behnken response surface method
hc2 A B c D TEE% HZHSE/(ngg) BERTE/(ngg) BETFEE/(ngg)
1 -1 1 0 55.68 53.83 0.16 2.38
2 0 0 0 0 53.90 51.46 0.26 2.14
3 -1 0 -1 0 50.80 45.18 0.21 1.68
4 0 -1 -1 0 46.98 37.26 0.18 222
5 0 0 -1 1 54.68 40.22 0.19 1.82
6 0 0 0 0 58.66 57.57 0.23 2.36
7 0 1 -1 0 50.08 41.40 0.17 2.09
8 0 0 -1 -1 47.54 36.26 0.21 2.11
9 0 1 1 0 52.51 48.89 0.22 1.67
10 -1 0 1 0 53.55 48.58 0.13 2.15
11 0 0 0 0 54.03 55.82 0.23 2.48
12 0 0 0 0 59.62 54.41 0.20 291
13 1 0 0 -1 46.84 27.65 0.16 1.84
14 0 -1 0 -1 47.98 29.99 0.21 1.76
15 0 -1 0 1 50.55 36.56 0.22 2.42
16 0 0 0 0 43.78 58.21 0.19 2.90
17 0 1 0 -1 45.83 36.42 0.20 1.56
18 0 0 1 1 55.26 53.95 0.23 2.43
19 -1 0 0 1 51.67 34.50 0.17 2.52
20 1 0 -1 0 48.96 29.30 0.16 1.93
21 1 -1 0 0 47.92 39.34 0.18 2.05




52 B2 A TR R I 2 e F/17E

F28)

i y B c ) TR, MERoh(nge)  REXI(ngly) BB IR (nglg)
22 -1 -1 0 0 49.74 38.07 0.14 2.22
23 0 0 1 -1 43.52 35.03 0.23 1.77
24 1 1 0 0 57.75 41.93 0.14 2.01
25 0 1 0 1 57.82 61.19 0.15 2.58
26 -1 0 0 -1 49.40 35.30 0.23 1.80
27 1 0 0 1 53.28 46.35 0.19 2.15
28 -1 1 0 0 55.86 41.03 0.21 2.14
29 1 0 1 0 42.78 39.84 0.24 2.21

F 3 AHP EHEARRRTELARAOFI Wb S AE R (AL T 5B 5 T4

Table 3 Judgment priority matrix for pairwise comparison of

AHP indicators
KR MR BBl BmER TER KERH
e 1 2 3 4 0.4673
B 172 1 2 3 0.2772
L 13 12 1 2 0.1601
THEE 1/4 13 12 1 0.0954
(2) CRITIC ¥:ALE R 5L

145 ) 1, TR S 6 2% R b () BcHe R AT O i AR AR AL R, JF
Fi A SPSS 21.0 B FHh, 153 4x4 MR RBUEM, WE 4.
FIRAK@) . O)~AD)IHEARRRAREZ () . FEREL
(ry) « MR WG BE RE(C) . H—ALTE REL

# AHP-CRITIC {RA AL A R B ALE
G AR=TERERTE R0 THE + M55/
RS Exo HEREE + RER S E/mRHR R
Trimxo MERTHE + REH T R/EANBH T Ex0 &
AR p, BSR4 R A 2R &34 . Bl Design
Expert 13 #AAXT LA VEor 64700 B T 404, #5380 06F LG
B2 N N/ I vl ] B [ 1< B (1 R S
Y=88.61-1.674+1.52B+3.91C+6.26D-2.034B+3.85AC+4.414AD
—1.49BC+3.02BD+5.24CD-11.804>-7.7718-6.92C*-8.73D*, i

Ir2E e 6 B, AR P<0.0001, B FEMNIE, 5k
AL P 47 0.1766>0.05, NI, LI AR 2 X AH K T4

. e Yl A . N Fz6 HEDW
(wjcrimic), MEITER, MR, REE, SBTFME Table 6 Analysis of varianceis
o > \ —
FH A1 0.2501, 0.1939, 03324, 0.2236(3% 5). KB P ARUE B F P BE
_N\" _ RIN] dokok
R; = Zi:l(l rij) ) e 241594 14 17257 2449  <0.0001
A 33.60 1 33.60 477  0.0465 *
¢;=0,2,(1-1) (10

i=l B 27.63 1 2763 392  0.0677 ns

Ojcrimc = C,./Z;’,Cj (11) C 183.54 1 183.54  26.04  0.0002 o
. D 470.25 1 47025 6673 <0.0001  ***

% 4 CRITIC HXR#5EMR
Table 4 Correlation coefficient matrices for CRITIC AB 16.44 1 16.44 2.33 0.1489 ns
eIz TE%X fHehss REEgE SEHaR Ac 59.37 1 59.37 842 0.0116 *
TER 1.0000 0.5804 ~0.1190 0.3406 4D 71.97 1 77.97  11.06  0.0050 o
HEMS =R 0.5804 1.0000 0.1268 0.6100 BC 8.94 1 8.94 1.27  0.2790 ns
HERSE  -0.1190 0.1268 1.0000 —0.0784 BD 36.48 1 36.48  5.18 0.0391 *
BRIFSE 0.3406 0.6100 ~0.0784 1.0000 CD 110.04 1 110.04 1562  0.0014 ok
. e A 902.90 1 902.90 128.13 <0.0001  **x
%* 5 CRITIC A& irEE -
Table 5 Index values of CRITIC method B 391.80 1 391.80 55.60  <0.0001 o
TENFERT Ty Ea i E c 310.79 1 31079  44.10  <0.0001  ***
o; 0.2767 0.2801 0.2632 0.2555 D? 493.86 1 493.86 70.08 <0.0001  ***
R; 2.1980 1.6827 3.0705 2.1277 % 98.66 14 7.05
G 0.6081 0.4713 0.8080 0.5436 KT 85.87 10 8.59 269  0.1766 ns
crimic 0.2501 0.1939 0.3324 0.2236 ®E 1278 4 320

(3) AHP-CRITIC R A A AN B R4
MIEARGH A TR, ML, BEE, BRiF
BYFLEE 2B 510 0.1039, 0.3945, 0.2317., 0.2699,

B 2514.60 28

T * RN 255 B 3 (P<0.05); ** RN 22 S 3 (P<0.01); ***FK IR
2% SR P 35 (P<0.001); ns Jo i 5 1E 2% 5:(P>0.05)
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BN, Oy RIS R B AT o I O R Y T E R B
R*=0.9608, HIE R R?,4=0.9215, W2 A5 R 500 4
AT HIE . HAPRE A4, C. D XLEE I
128 .3 (P<0.05 ., P<0.01 1 P<0.001), B A 2.3 (P>0.05);
ZHIUAC, BD. AD. CD X454V 43 B2 M i 3 (P<0.05
M P<0.01), AB, BC A3 (P>0.05); IR 4>, B*, C*.
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Fig.2 Graphs of response surface analysis result
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Fig.3 Effects of different dosage groups on carbon clearance ability
in mice (n=10)
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Fig.5 Results of the serum hemolysin test
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