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Optimization for Softening and Cutting Processes of Morindae Officinalis Radix by Orthogonal Design
HUANG Yu-qiu, JIA Tian-zhu, SHI Ji” ( Liaoning Research Center of Processing Engineering Technology for
Traditional Chinese Medicine ( TCM ), Key Laboratory of Processing Principle Analysis, State Administration of
TCM , School of Pharmacy, Liaoning University of TCM , Dalian 116600, China)

[ Abstract | Objective: To optimize softening cutting processes of Morindae Officinalis Radix, in order
to provide technical parameters for standard production of the pieces. Method: On the basis of single-factor test,
with comprehensive score of rubiadin-1-methyl ether, monotropein and nystose as indexes, orthogonal design was
adopted to detect effects of water volume, moistening time, moistening temperature and cutting length on softening
and cutting processes. HPLC was used to determine the content of rubiadin-1-methyl ether, which was eluted with
mobile phase of acetonitrile-0. 2% aqueous phosphoric acid in gradient mode, detection wavelength was 277 nm.
The content of monotropein was eluted with mobile phase of acetonitrile-0. 1% aqueous phosphoric acid in gradient
mode, detection wavelength was 235 nm. HPLC-CAD was used to determine the content of nystose with mobile
phase of methanol-water (3:97). Result: Optimal softening and cutting processes were as follows: water volume
of 1.0 times, moistening temperature at 50 C, moistening time of 9 h and cutting length of 10-15 mm. Average
fractions of rubiadin-1-methyl ether, monotropein, nystose and water extract were 0. 045% , 5.074% , 63.202%
and 74.651% , respectively. Conclusion: These optimized softening and cutting processes for Morindae

Officinalis Radix are rational and feasible, it can be used as technical parameters for standard production of the

pleces.
[ Key words ] Morindae Officinalis Radix; softening; cutting; rubiadin-1-methyl ether; monotropein;
nystose
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2.1.2 o5&k Ecosil C, & 3% 4 (4.6 mm x
250 mm,5 pm), Ji shAH 20 (A)-0. 2% B 2 7K %
(B)BBEEVERE (0 ~5 min,20% A, 5% 1.0 mL-min ' ;
5~20 min,20% ~42% A, 1 ~0.8 mL-min ';
20 ~ 45 min, 42% A, J # 0.8 mL - min '; 45 ~
50 min,42% ~60% A, i # 0.8 ~1.0 mL - min"';
50 ~55 min, 60% ~ 95% A, i 1.0 mL - min ';

.6 -

55 ~60 min, 95% A, Ji # 1.0 mL - min~'; 60 ~
65 min,95% ~20% A, i # 1.0 mL -+ min ;65 ~
75 min,20% A, Fi# 1.0 mL - min '), £ W 3 £
277 nm ,#iE 30 C , ¥ 20 wL, WA 1,

1
j A
20 25 30 35 40 45 50 55
L\_—Nﬂ/ B
20 25 30 35 40 45 50 55

t/min

AR R B R 1. YR S O R -1 -
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Fig.1 HPLC of rubiadin-1-methylether in Morindae Officinalis
Radix

2.1.3 Rl dl g R AR IBOR W) ik U]
il 7 i A r o R B R (i 60 H ) 2 g, B
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2.1.7 EREMWRE HBe iy E KA, % 2.1.3
T J5 vk g A A R, e 20 1.2 TR SR E
THA P S P E 3K -1-F ik 0 i AR AR 43 (H B9 RSD
1L.5% ,R®KUZ T EEW R

2.1.8 AR RIS A S ARIE R A
TR -1-HUEE A Y L R AE S 6 1, B 2 1.0 g, &
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Fig.2 HPLC of monotropein in Morindae Officinalis Radix
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mL ELZEHEIEIE T, i A 80% W 100 mL, %3 1 h,
H75(250 W,40 kHz) kb2 1 h, 3 3, [l B, Jin
80% WL E A ZE 10 mL i, 42 0.45 wm ff L3
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Fig.3 HPLC of nystose in Morindae Officinalis Radix
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YRR 6 ), B 29 0. 25 g, &K % ATt
S oA X 8 S VR 56 mL, 4% 203,03 TR 5 ik ] A it
ANV, % 2. 3.2 TR A4 E  TH P B A ]
W% 101. 85% ,RSD 1.4% |,

2.4 AR HLE

2.4.1 BAbTrE W ECR R 50 g, 2 i K 2
il 30 min, fef il 5 h, [A] BT S b, £ 2500 20 A
[k PEmEk S b ab 3, SR 256 BTN, SR A
P4 =0.3X/X,, +0.3Y/Y,  +0.4Z/Z  ,X,Y,Z
30 Ay R S o K- 1P KA 2 T T AR
TEAE X s Yo s Z 0 5390 R 25 L SE N A B KN A 1
Wi R 1.0 43 o G5 2RAE G 285 T A T
R 25 A T4 43 B R 0..835,0.750,0. 881,0. 714,
0.834 73, HCIEFRIEEAE N LR B AL IT .
2.4.2 ks BEECKR M 50 g, Rk
o R B K AR T 258 0.8 A I R B IA B 5

x1 BEXRUMPDHIIZEIRBSH

AR ROR B 258 WA 25 A BEE B4R
AP o IR SIS P fe /NP BEE O 0. 8 i
2.4.3 TRINE WEECKRZM 50 g, 705k M
P8 HE AT E AR TR 3 AR T ARG S
PEIr53 50 0. 655,0. 892,0. 902 J o B TRk 5
HOPE i SRR, HLAS 5 2216 28005 TR A SR 1 Rt
072 M S RT3 22 57 5 A R TR ]
B, BOE PRME 12 A D 8 R Bk U ) s A A
Jr 3

2.5 IEZARAAUEE AR AR YD A A S PR A
LIS e i N v £ )1 N N R o [T IR
B VB BN % 2 N 3R AN PSR L 3 K.
PRICE SR 25 0% 18 {7y, B3 2 30 g, DL Y JE 53 9 55
2R -1 K =2 R T S0 Jot 8 20 B0 25 45 1 2y
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Table 1 Orthogonal test analysis of softening and cutting process of Moridae Officinalis Radix

AMUKEE  BRIEME CREUIEIE D UIBKE RRSHER OKRAE BN HAWS Ry
0' i /h /°C /mm it/ % /% /% s /%
1 0.8 5 30 5~10 0. 046 8 4.0313 28.289 7 0.713 73.588
2 0.8 7 40 10 ~15 0.042 7 3.010 0 46.511 6 0.739 74.613
3 0.8 9 50 15 ~20 0.033 4 3.842 3 57.6279 0.797 74.797
4 1.0 5 40 15 ~20 0.039 7 5.073 8 50. 486 1 0. 866 73. 661
5 1.0 7 50 5~10 0.039 2 3.958 7 56.048 1 0. 831 73.103
6 1.0 9 30 10 ~ 15 0.045 6 4.1615 64.767 7 0. 938 73. 965
7 1.2 5 50 10 ~15 0.039 3 5.073 8 43.9919 0.823 71.954
8 1.2 7 30 15 ~20 0.036 6 3.964 3 41.501 6 0.725 74. 840
9 1.2 9 40 5~10 0.038 5 3.958 7 56. 040 6 0. 827 75. 111

T LR B VBT TR A R 3R U, BN W i 2 B R S 235 4 b, R A S 23 A o

x2 BEEFEFFENW

Table 2 Variance analysis of comprehensive score

7 22K SS MS F P

A 0.026 0.013 26. 00 <0.05
B 0.012 0. 006 12. 00 >0. 05
C(%) 0. 001 0.000 5 1.00

D 0.003 0.001 5 3.00 >0. 05

7£:F0'05(272) =19,

e 1 ] A, 45 D2 256 P 43 1 52 Wi IR Ky
A>B>D>C, UM EF/NW C HENIRZETHAT
TENMN L EREMANKEEAG B EHEm, HER
B,D ¥ EMER . 56 L SbR, B AR

-8

WO TZ 0 A,B,C, Dy, BV K & 1.0 A%, el 1 B
6] 9 h, [l 5 50 C, PIBLKE 10 ~ 15 mm, [
WK 258 29 30 g, 36 3 0y, #& B AL DI T 20 o
3 Oy, 2 R I Ok S 0 B R -1-HVEE K R 22 T
Y oBE S X B B 2y Kok i O 0.045% ,5.074%
63.202% , RSD K ¥ & 0.6% ,0.04% ,0.3% , %
2010 AF J € [ 24 gt ) ORI 5E 7K R W) Ay
SR 75.014% ,74.732% ,74.206% , 1 B L 3
AR AL DI T 288 5E Al AT o
3 itig

2010 AF i e 25 i) BUE B T Be A 2
BiF S v B K B R K 10 ~ 15 mm, 0 B K
5 ~10 mm , 25 83 1 8OR A B, U1 Bl Kol fig &
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