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Optimization of Processing Technology for Curcuma phaeocaulis by
Orthogonal Test and Artificial Neural Network Model

LUO Ni-ni, CHENG Ling, FU Chao-mei, LIAO Wan" , GAN Yan-xiong, FU Shu, LI Ying
( Chinese Pharmacy, Chengdu University of Traditional Chinese Medicine (TCM) , Key Laboratory of
Standardization of Chinese Herbal Medicines, Ministry of Education, State Key Laboratory Breeding Base
of System Research on Development and Utilization of TCM Resources ,
Construction of Provincial and Ministry, Chengdu 611137, China)

[ Abstract | Objective: To optimize processing technology of Curcuma phaeocaulis, in order to provide
experimental basis for dose-response change of components and mechanism research of Poxue Xingqi before and
after being processed of this herb. Method: Taking extracting amounts of curcumin and volatile oil, dry extract
yield as indexes, orthogonal design was adopted to optimize processing technology with boiling time, soaking time,
amounts of vinegar and water as factors, then processing parameters were further optimized by artificial neural
network model. Result; Optimum processing technology was as following: soaked 5 h with 20% vinegar and 6
times the amount of water, boiling time of 1.5 h; extracting amounts of curcumin and volatile oil, dry extract
yield were 0. 071 mg+g~', 0.96 mL and 26. 68% , respectively. Conclusion: This process is stable and feasible
with good repeatability, it can provide a reference for improving quality standard system of C. phaeocaulis.

[ Key words ] Sichuan authentic herb; Curcuma phaeocaulis; processing technology; artificial neural

network model; curcumin; volatile oil
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B le , 55 1E ATl 45 & N 0 28 P 2 A AL AR Ak e A ) T2

L N SR N S| By 3 O N e
F I R 22 i A . B (R AR T
G URER R EWHEH TR h T i
7 R HEEEN B ARTE, FEAR — HAAFE S 1.2
RELAE ARG — A ) 1, 7 EL A 1 A JC R b o, B
TG PR YT OHE L . 2010 4F R € [ 24 ) — 3
R Tl AR Ay AR P — J ) R AR AT S PR
VNN Ay A Bt | R U B
5% S B 3% 3R W 2 5 PR U 7 (8 T AT, M ) sk R
D8 At U ) D 3, ol oxt L A T 2 S 80
1% %%,

B 25 T B ALRL 2 00 R kR, 2 Oy i
B 43 s A eb 25 80500 1 45 T 2R 5 P IR R B
A5 28 1 oR B ST ) RE Y N T 4 2 R 45 AR 7E T
WFgESERE BT AR ST I A OF S8 IR B AN T R 2
W 26 B A AL Ak AR BE ) T2, AR B8R My
LHRET 0 T2 S50, LR T s 3 AR 0 Tk 1k
Az A T AR M T JS T R AR AR B I AT R
AL AF 5 4 AL S 3 AR A
1 &

1200 Z 51 e S0HAH 35 (28 F 2R A A
AE240 % 1/10 J5 HL T 4% #7 K F (4% [H Mettler 4%
), PTHW #0355 {5 i i 0 (T /e 2% T R 4 A
BT ), 101A 7 Hy 38 B R 1 4 (27T W 48 48
) .

38 AR T U 1| 2 AR TR LS W B R T
FRAR A I b, 28 A B 2K 2 S e R
NERFY) Curcuma phaeocaulis W 25 5 22 ¥ & X
WG (DU T4 4 e 25 AR W BB A BR A AL it 5
201008 , 2 if =98% ) ,9 B Kt [ B2 5 0. 09 g-mL ™',
JUARAB LT R (E ) sk A RARE ],
P Ay a3 4l oAt 3 50 349 K 2 Hr 4l
2 AEEHER
2.1 FEHIS SR FREGE FER MR ZE 200 g, R,
e, in— 2 KRS R R B AR Y A
BTS5 CHUA P MET R R S0 A
2.2 FHEUCRHMME R RS IKETE 2 ), A
IR S BB 100 mL, A C TR EE TN L
Py, KVEHET, F 105 CHERE P T4 3 h, Bieh ik
AH LA ARE T 2585 v, 72 20 30 min, FROE T
it E TR OR .,

2.3 R E RN E 282010 4P E 2
B B S XD 5 S i 52 gk P B FER 8 ik
F 100 g, i 8 4% At /K [l 42 B 6 h, 52 HUAE &

ZV B o

2.4 FTEERNEGENE

2.4.1 MR WA A R 2 B HRGE 3R I
m AR 20 g, i 8 fif it 80% L FEE IR 2 WKk, K
LR ki, 4 R BB, 80% £ 4% & 320 mL;
K WL 25 mL, K 45, B3 i TP B2 03 i O 0 7%
225 mL, #55), ufad, B

2.4.2 XFERARIEWA WA RS BRI B R X IR
mnid i, E 10 mL B I R S B 2L RS
Fie ) % 0. 01 g« L ™"y X HEE 5 AR o

2.4.3 [GIPERESECH RS E REEUTEE 10 mL BT
10 mL ), 8 2 min, 75 .

2.4.4 {0 4% 5 fF  Agilent Zorbax C,, 0 % #F
(4.6 mm x250 mm,5 pm) , Ji 3 AH HH EE-K (% 5%
KSR ) (75:25) K i K 420 nm, #E i 25 °C, i3
PR 10 pL, i 1.0 mL-min ', HIEAREE % %
T 22w R W FONMILT 4 000, LA 1,

A

t/min

A PIVERE G B X CL A 5 1. R
B 1 EHRABS A HPLC

2.4.5 LMCREHE KHEWHO0.01 g- L' K
RN IS 2,4,6,8,12 pL, % 2.4.4 T F 445 5%
PRI E , AT AR B E R AR bR, SR 5 R AL
EEIHFTFR Y =6.0x10°X =70 446 (r =0.999 3) , 4k
PTG 0. 02 ~0. 12 pg.

2.4.6 AEEEEIAIS RS WL 1 20 R VA VR
L% 2. 4.4 BT 5 RS A 6 I, TR
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FUIETHAY RSD 0. 07% , & WILER % 5 R 4f o
2.4.7 FHEMWIKE KERREEHEABK 3 0,5
B 1 g, 4% 2. 4.1 WUF J5 vk il 2 Al i s W, 7 2. 4. 4
TN 3 45 0 D e, T 0A 22 8 R & i AL RSD
0.9% , KW Z Ik EE R,

2.4.8 FasE MRS RS 8 WRRIR]— 3R W A
WF0,2,4,6,8,12,18 h 4 2. 4. 4 T F 043 5% 140
LA R G A RSD 1.37% , % W A48 5
VEWAE 18 h NFRE TR R Af

2.4.9  JnFERDCREES  HRE FER B SRR 1
g, FATFRAE 6 10, 45K % A E & 0.01 g+ L ™' 32
ZN IR VA, 4 2. 40 1 T 7k A R A T
Fie 2. 4.4 R (% A5 AR 0 E  THSRUINARE [RR | 2
W1,

X1 EFZABIRPEIZSENENMEDERRE

Freeds KA R Ml PR RSD
/mg /mg /mg /% /% /%
1. 004 0.053 102 99.03

0.

1. 009 0.058 0.111 102.78

1.010 0. 055 0.102 97. 14
99. 34 2.45

1. 007 0.053 0. 100 97.09

1. 002 0. 056 0. 104 98. 11

1 0

. 020 0. 057 . 109 101. 87

TE A B 0. 05 mg,

2.5 ExiAmitiE DUEEER HERMSTELTH
W Ry VA 48 A, BB K i FH o A ) K
B I ] A 5 g R, FRICGE AR ZE 9 iy, By
200 g, 4% Ly (3%) IE R R K, 3 46 4 HE K &5
W2, I 2T 3,

®2 EBEBEARRIZEXHBRZHREASN

No. AKBEFIH/%  BRIZEE/h CHUKE/fE D REIEEE/h £ ¥ E/mg-g™' #HERIM/mL FHE KR/ %
1 20 1 3 1 0.053 0.25 10. 00
2 20 1.5 6 3 0.059 0.45 21.00
3 20 2 9 5 0.055 0.95 28. 80
4 30 1 6 5 0. 046 0. 80 28. 11
5 30 1.5 9 1 0.036 0.97 28.90
6 30 2 3 3 0. 054 0.50 21.02
7 40 1 9 3 0.043 0.70 25. 40
8 40 1.5 3 5 0. 064 0. 40 18.21
9 40 2 6 1 0.074 1.00 29.43
B~ K, 3.33 2.83 3. 41 3.26
K, 2.70 3.17 3.56 3.10
K, 3.62 3.65 2.68 3.29
R 0.31 0.27 0.29 0.06
5 % K, 1.65 1.75 1.15 2.22
K, 2.27 1.82 2.25 1.65
K, 2.10 2.45 2.62 2.15
R 0.21 0.23 0.49 0.19
THUICE K 59. 80 63.51 49.23 68.33
K, 78.03 68. 11 78. 54 67.42
K, 73.04 79.25 83. 10 75.12
R 6.08 5.25 11.29 2.57
PIZ B R PEER NIEbR L e T AAH S 2.6.1 B AT SRR R SRR ST DIOKES H A

A;B,C,D s LI il 2 Ui o 45 b, B #B I T4
N ALBLCoD, 5 VLB R 15 b A0 1 ) T2
ABCD, o TTESMEVNR CHBAETZRA
BEVEE N, R B AU 5 A il 2 B A 3
Wi o LR M, B E B AR T2 A,BLC D, ]I
I 30% AKEEF O M EKRIE S h, EAEMSNAWIG
P ICKHE 2 b B U ) B
2.6 T IEAZ G i N TR 22 R 25 AL A
- 12 -

B I TH) oK 3R I TR) O 4 A AT R, 228
BRI i R T B WO ) O Y R R AT 3
RN T2 W A4k

2.6.2 FREZMEL LLIE S 5 5E S I g
A, i F Matlab %K 4+ ( R2010b kR A&, 3£ H
MathWorks ) g% 2 , % | Levenberg-Marquardt & %% , %
REARE 100 YK, 9 4 T 50RE B H AR IR 22 10 77 (3
AR BE SR ) ST N AR P 2%, T I 2Rz M 4%



B le , 55 1E ATl 45 & N 0 28 P 2 A AL AR Ak e A ) T2

R3 EEABEIZHESN

23 SS MS F P
LEE A 168. 10 84. 05 6. 81 >0.05
B 238.96  119.48 9.68 >0. 05
C 572.53  286.27 23.19 <0.05

D(iR%) 24. 68 12.34

R A 0.10 0.05 13.73 >0.05
B 0.45 0.22 62. 48 <0.05
C 0.18 0.09 24.56 <0.05
D(iR%) 0. 007 0. 004

THKFHE A 59.17 29.59 5.01 >0.05
B 43. 67 21.83 3.70 >0.05
[ 225.23 112. 61 19. 08 <0.05
D(i%%) 11. 80 5.90

T Fy0s(2,2) =19

2.6.3 FEEWPNZAPEMMA  AEIEZILE
Sehil b, B — R N R, R 3 DRI R
I ANAE N T 22 9 28 R A7 0 L 45 2 A [R] 32

e b b s B KRB . 3 AN TR AR 4 A
N T p 28 ) 2% A5 40085 A 3 17 45 2 O A,B,C,D;,,
AB,C,D, ,A\B,C,D, L5555 W , 13 AT & T2
NI iidl & A B,C,D, . 5387 3 4645
PN TR & T2 S 0N GRas R, 15 %
WO R i TR ORI 22 53 9 R
1.48 x107°,3.70 x 10 °,9.89 x 10 "', 3¢ R ¥ 4K
WH0.999 8,1.0,0.954 1,
2.7 WIERKE  FREGEFHARMRZE 6 7y, B 200 g,
53 4% TE A8 3 50 RN TR 28 19X 28 1S 1R A Ak 1 T 20
173 W IR R 50, 45 43 ) o 22 B R R B 0. 069
(RSD 1.8% ),0.071(RSD 0.7% ) mg-g ™', ¥ K i 42
Bt 0. 92(RSD 0.6% ) ,0.96 (RSD 1.2% ) mL, T
e 26.82% (RSD 4.0% ) ,26.68% (RSD 2.3% ) .,
LR PR U KT R R A &R 0 )
k1 35,35,30, 15N T4 R 45 00 Ak i) i 36 R il
TG A 4 98.2 & T IE & W I M 45 & 14 4
95.9, MU AHEERAREE A T2 A, B,C,D,, lim
20% KEEFN 6 f5EAKIZIE S h, BN ARG HE
KGRI 1.5 hy
3 itig

HE N TP 25 ) 246 455 70 T TE 32 8 36 AR 485 B P 1B 3
HARMEE TE 28" 0w o E R ARSI T
b Ak BT A oA R DT 4R B OR SRR IR B O AR

SRR M ] T SR iR
A 8 vh 25 L 1 T 25 i P Ak ik B D R R

¥ojweit GER R R B X E B2 R 2

R B IR E TAE I B T2 2

B — 8 R BRAE R BE Sk 2 I &R 20K 7 1 2 Rk

LM FR . 2Tl H o Hr -0 T8 T 22 3 -2

FEAR LR B INALVE 431 L IE AS BT - N A 28 0 4% 1%

PR B A B BB 25 22 48 AR B Ak BT B Re R R 2

PRI 22 /K- T g AR, 7 ] BOR B 32

i1 50 T R i 3 AR T A AR 19 R A T A

il B T892 3 B ) R A ok A HLAE AT AE —

SE T s M A FH 0 e s AR I R e

2 R HA% T A FINE AL L0 55 22 0 DR A (W] 7

MR T K EFRAB S SR ENEERN R, HAr,

2 FEAA R B = — 2 5 R B R AR A R S

J TBCH L 9 ) 2 5 1 4 o R A R A A AL R o A

HE I8 A B ARSI AL ] R0 A Y 2 R0 R AE A BL G

AR, R IR AR
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