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Study on integrative technology of primary processing for Gastrodiae Rhizoma
based on response surface methodology
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Abstract: Objective To optimize the integrative technology of primary processing for Gastrodiae Rhizoma by response surface
methodology. Methods The single factor experiment combined with Box-Behnken design was used to optimize the integrative
technology, with five major characteristic components (gastrodin, parishin A, parishin B, parishin C, and parishin E) as indexes, in
order to detect three factors (steaming time, drying time, and drying temperature), and optimize the primary processing of Gastrodiae
Rhizoma. Results Optimum percolation process was as follows: Gastrodiae Rhizoma was steamed for 30 min, and dried for 12 h at
60 “C. Conclusion This optimized integrative technology of Gastrodiae Rhizoma is reasonable and feasible, and with high accuracy.
It could provide the scientific basis and innovative idea to the large-scale production of decoction pieces of Chinese Materia Medica.
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Agilent 1220 B iy 280 B0AH (1% A, A48 DU ToHf
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P2 R A PR A ] s PA (L5 2014-0078) PB (Hlk
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Fig. 1 HPLC of mixed reference substance (A) and

Gastrodiae Rhizoma sample (B) solution
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16.36, r=0.999 5, i 48.18~770.80 pg/mL;
PB Y=2.56 X—3.64, r=0.999 9, ZV:iuMH 42.40~
678.40 ug/mL; PC Y=2.69 X—14.88, r=0.9999,

e PEjuH 30.08~481.20 ug/mL; PE Y=1.89 X—
4.19, r=0.999 8, Z{EVElH 42.85~685.60 pg/mL.
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HEFEME, G. PA. PB. PC. PE I EHRIHRAE
97.25%~102.56%, RSD /N T 3.0%.



<422+

23

Chinese Traditional and Herbal Drugs

F47% F3H 201652 B

2.2 RPN TS — AW EATZ

SLAR A BT RAZ R, SERIYES, HL 50
kg, Z&p5 RZEHIT TR RS DI, B ek
SEWLE T T, B, RIS, iRk
MR, &H.

2.3 MEEERALRIIGIT SR

HR 4% Box-Behnken [¥]SE50 1 F JRUEE,  LAZE IS
] (A, THSEJE (B). THEETE (C) 3 MAE
AR, AR 3 AR, 37 3 FIE 3K
SFARE . G. PA. PB. PC. PE HURLE R %0700 0
40%- 15%- 15%- 15%- 15%. fEMCIERE FdE T
TIBESy, R RS (T SR &5 AT 07 -
DL X 7m0 P abn e oy IR et 20 45, BASS g3 o
BN Xoa) 1E RS R —F8A5 10 %
IGHAT AL EL, S H R HiZ A5 A Bl 43I
EAE AR LB (S=X/Xmax) o K, T=S55X
40% + Spa X 15% + Spp X 15% + Spe X 15% + Spg X
15%. 45N 1.

K H] Design-Expert 8.0 K553 1 45 L3471
M FEASHT, LSS5 AL By C3 & T —
LI, RHA TR T=0.85+0.024 A—
0.008 66 B—0.047 C—0.023 AB—0.087 AC+0.008 9
BC—0.027 A’—0.12 B>—0.078 C*.

T 25530 K RN RBUR E VR 45 Rk 2,
PEHFR RIS P<0.01, FKHIZHA/EA S
HTSIEE AT G2 X . M2 C. AC. B, C7
X W AL R 5% i 2 2 5 ) (P<<0.05), BRI [
FO0T M AR e ANt TR SRR 2R M OCR, PTIE IR 3%
ZAEEE B A HAE . ABR R E (P<
0.01), KNI P=0.137>0.05, SAUITAHXS T~ 445+
WEANGZE, BB SR e 0l S R R

%1 Box-Behnken iX¥i%it A ERLE

Table 1 Design and results of Box-Behnken response
surface method
T KU %
WHK5 A/min B/C Ch
G PA PB PC PE

1 10 50 15 0.49 1.57 0.83 0.17 0.69 0.725
2 20 60 15 0.55 2.06 0.97 0.21 0.60 0.812
3 20 70 18 0.34 1.52 0.73 0.17 0.71 0.633
4 30 60 12 0.79 2.06 0.91 0.24 0.57 0.938
5 20 50 12 0.48 1.76 0.79 0.18 0.55 0.704
6 20 60 15 0.58 2.13 0.95 0.21 0.59 0.826
7 20 50 18 0.36 1.25 0.69 0.14 0.64 0.591
8 30 60 18 0.43 1.46 0.80 0.18 0.61 0.671
9 20 60 15 0.62 2.11 0.99 0.21 0.63 0.867
10 10 70 15 0.38 2.06 0.91 0.19 0.62 0.713
11 10 60 12 0.40 2.02 0.76 0.16 0.50 0.654
12 30 70 15 0.42 1.12 0.70 0.19 0.66 0.650
13 20 70 12 0.45 2.29 0.79 0.19 0.45 0.710
14 20 60 15 0.65 2.12 0.98 0.21 0.64 0.882
15 20 60 15 0.63 2.12 1.00 0.22 0.68 0.889
16 30 50 15 0.54 1.72 0.82 0.24 0.47 0.756
17 10 60 18 0.52 1.74 0.81 0.17 0.60 0.735
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Table 2 Analysis of variance in regression model

k¥ CEAM AfE By F1H Py S SEOPRL AdE By F1H P1H
FEE 0.150 9 0.017 7290  0.008 | AZ 0.003 1 0.003 1.330  0.286
A 0.004 1 0.004 1960  0.204 | B? 0.058 1 0.058 25290  0.002
B 0.001 1 0.001 0260  0.624 | C? 0.026 1 0.026 11370  0.012
C 0.018 1 0.018 7780  0.027 | HZE 0.016 7 0.002

AB 0.002 1 0.002 0.950  0.361 | KI5 0.011 3 0.004 3340  0.137
AC 0.030 1 0.030 13330  0.008 | i#z 0.005 4 0.001

BC 0.000 1 0.000 0.140  0.720 | &%= 0.170 16

P<0.05 HEFEMER; P<0.01 WIREZFEES

P <0.05 significant difference; P < 0.01 more significant difference
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Fig.2 Response surface plot of steaming time (A), drying temperature (B), and drying time (C) for their mutual interaction
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Table 3

processing and traditional processing

Comparision on integrative technology of

) JIER 0%
TZ

G PA PB PC PE

A TE 1 082 208 092 022 0.58
— T E 2 073 196 0.88 025 0.5
— T8 3 081 207 094 023 059
— L TE¥ME 079 2,04 091 023 057
g 12 039 1.12 064 015 0.54

FEM N TR IG 2 /T, W ZE I IA) . g
-SRI T AT T PRI R 52, DU E & R R A1k
M7 o I 5 N BT o B S A LA, ik
T ZEHIN ) 20 miny TR 60 CFIF-J I [H)
15 min fF 4 10 5.

M 2,57 THREE5 R T LRI, 5 AN
Al S R R S ARG L2 e k]
W, FESRBRIIBOHIE . RIERIR A B 5 A
EbR Ve PR B0 T, — AR T2 ARG T
o TR, nTRERE R TR 1 IR “Z8
Hl-FH 7, MBS T2 2 IR “ORALEE-F” 1k
P, TGl od D T Ik Le Ky MR IR i A P B A3 11
Pko BeAh, R4 T 2RT LA s A (0] 1) i ek
Y, B GR  eR O (R Ry FH LS ER ]
RE S A RS A R 5 2 kG v LADR
AR I C IR R s A, dEimisb A )
PHUE A REVR IR AE, FRARh 29 In A Bz,
RGO T RN T A R ST, ek
PATY A Y N S S S RN B AL VST 77 I A e e
W5 N7 IR P AN L EER 2, B8 = 251 BT
HERE TR 2R i a4 BET7 10 e, AdEHh 24 A
RV ML N A G R 5 1 TR 5% o i I e
K, BN R



424 « ¢ £ % Chinese Traditional and Herbal Drugs 38 47 % 25 3 # 201642 A
S 3k 46(8): 1151-1155.
[11 "2 [S]. —#. 2010. [9] e, RERZEFGHRETTEikMESIm 96 Bl IR YT 2L
[2] Rk RRA, B BRSNS T2 MEE (1], E T A, 2013(16): 74-75.

WE5T (7). "4, 2008, 30(7): 1016-1018. [10] ZEHM. RIKFIRITHESIET O EE [1]. BEEER,
3] I %k, skEgde, o 95, S RBRRAEHI L 2L 2011, 24(3): 1329.

BVEEAST (7). W EEE 24, 2009, 20(2): 378-379. [11] w9, £ 3K, W 5 RERERIT O8I
[4] 248, BR OB, MINZ, &% IEACIRIG LAk 6 K R PRECRIMEE [7]. 2009, 21(6): 26-27.

ZEHI T T2 [ AR T AR L 2k, 2006, [12] HEf®, BT, B ¥, & RIRFEN kR H %

20(2): 56-57. IR L S ) I AT R 7], ISR PR 2,
[5] BhEEXS. RS TEMSE 1] P EPZMGE, 2014: 2-3.

1998, 23(1): 24-25. [13] B K. REKRFEBITMEMSEIESImIGART 3% [J].
[6] £ Fi. RIKAZY) PR R 3 7 i 90 [D). E AR, 2015, 9(1): 99-100.

KIE: BB BT B CE =PI, [14] FeRM, AR, XBA, & RIKREXN S SIA

2007. JOF K P B 4 M A N g e [0]. T2, 2013,
(7] ®3CH, @& W, a8, S ST S 44(15): 2118-2123.

HIMBHILZ [J]. T25#, 2015, 38(7): 1403-1407. [15] AFHa, BRAERE, B Rk, 55 BT M8 R 2
8] MEbhfl, ZEY, £ %, 4. Box-Behnken Wi [ii% MR TR [J]. N2 EEE 2, 2015, 26(6):

PLIES MBS IS IN T8 [J]. 52y, 2015,

1355-1357.





