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[ Abstract] Objective: Modern scientific methods and techniques were used to scientifically

characterize the traditional softening process of Corydalis Rhizoma, so as to clarify the scientificity and
rationality of the traditional process, and provide reference for inheriting the processing methods and experience
of traditional Chinese medicine. Method: Low-field nuclear magnetic resonance imaging (LF-NMR/MRI) was
used to characterize the water types and distribution in the softening process of Corydalis Rhizoma. Samples
during the softening process was cut into thick slices and its section was observed by stereoscopic microscope.
High performance liquid chromatography (HPLC) was employed to determine the content change of
tetrahydropalmatine during the softening process with the mobile phase of methanol-0.1% phosphoric acid
solution (60: 40, triethylamine regulated to pH 6.5) and detection wavelength at 280 nm. The determination
method of softening endpoint of Corydalis Rhizoma was simulated by texture analyzer (hand pinch method) ,
and the softening degree of the finished products was determined after optimizing the relevant parameters.
Result: LF-NMR/MRI showed that the water could penetrate through the core and distribute evenly in Corydalis
Rhizoma softened by Zhangbang method. The water first entered into the medicinal material from the epidermis
and stem marks in the soaking stage as the form of free water, and then penetrated into the inner core to achieve
redistribution in the moistening stage. Under stereoscopic microscope, it was observed that Corydalis Rhizoma
softened by the Zhangbang method could be sliced well, but the core bursting slices were easy to appear if the
softening time was not enough, and the softening of samples was caused by the keratine-like powder after
absorbing water. HPLC measurement showed that the loss of tetrahydropalmatine in the softening method was
small, its content decreased about 5% in the soaking process, and its content was almost unchanged during the
moistening process. The softening degree of Corydalis Rhizoma could be quantified by the texture analyzer, and
the optimum parameters were 2 mm-s” of speed before test, test speed and speed after test, 20 g of the trigger
force, 20% of compression degree. The compressive force of the qualified softened Corydalis Rhizoma was
12.75-15.69 N with the relative standard deviation (RSD) of 6.8%. Conclusion: Modern scientific methods and
techniques can characterize the scientificity and rationality of the traditional processing methods, and confirm
that the Zhangbang softening method has the advantages of high efficiency, convenience and small loss of index
components. The texture analyzer can simulate the softening endpoint judgment method (hand pinch method) ,
and realize the goal from subjective experience judgment to objective technology quantification, which has a
good demonstration role for the modern inheritance of traditional processing technology.

[Keywords] Corydalis Rhizoma; low-field nuclear magnetic resonance imaging (LF-NMR/MRI) ;
Zhangbang; texture analyzer; tetrahydropalmatine; high performance liquid chromatography (HPLC) ;

traditional Chinese medicine processing
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Table 1 Change of total peak area and section of Corydalis Rhizoma during softening
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Fig. 2 MRI of Corydalis Rhizoma during softening process
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Fig. 3 Microscopic observation of sample section of Corydalis Rhizoma during softening process (x4. 6)
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FHOE A B 2 20 5, 247, LLFL AR 80~120 wm 1 I8 48
DE L BRI, B

254 AMXREHE HEWRIREHR R M
it A T L R R T R R B 4 R 1.47 .
2.93.4.40.5.86.11.72.23.44 .46.88 mg-L", % 2.5.1
TiUT S5 00 5, AU T AR R G0 A A, R R A A
B, HEAT 2 Il 0 43 A, 45 18 H 5 & ¥=9.259 1X+
0.058 1(r=0.999 9) , & PE i [ 0.014 7~0.468 8 pg-
255 FEE IR BUE R 2R X A
W, 2.5 T SRS UERE 6 KL S5 RIETA R &
ZUE T ALY RSD 1.1%, 35 WA 2805 % )3 L4

2.5.6  FesE PRI O B WBCE] — itk R R, o)
BT A5 0.2.4.8.16.24 h$% 2.5.1 0 F £ 4
FE L THEIE R R I TH LAY RSD 1.4% , 2% W Ak
AR TRAE 24 hINFEAE .

2,57 EAEMEE H6 M L RN, K 2.5.3 T
T 7 vk A B TR R, R 2.5 0 F RN E i
ALSE R &R T 1 B ) %0 6.94% , RSD 2.6% , £
BZ O A M R A

2.5.8 JnFEEIYEE ARICHMEHR RS &
() SE 5 R KR A 6 0%, BE Y 24 0.25 g, 45K 25 I A 4E
O IR W Mk 3.56 g- L) S mL, 4%
2.5.3 700 T 7 o A A3k A L e 2.5 T A
FE L THECEBINAE 4 99.2% ,RSD 2.2%

2.5.9 FEMIIE  FREBCKR PRYIEEH R 4 20 g, imA
SRR,/ BIFEIR I 1.2.3.4.5 .6 hi & BUE
RBEHL KRB, I B> 3R R, H 0.22 um T fL
TE R UE AT A U T, 4K 2.5 TR AR I A 5 o) i &5
/RS AE 5 2% fed 0 10 h, KRS FE#H & RIE 12 h) J5
B b #E 2.5.3 TR U7 i o A T R, R 2.5
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TR 2R . B MERRLR T H SR
M e R £ R & E X, TR o Bk
W3, G5 RE IR R 5 it b A =2 10 ][] Y
BT % W R B L =M 6 h N ZE R £ R k&
4.76%~5.91% , H %E 5 2 A& XA %5 412k 2 A
—E S R S R IR O R SR/ ILTRA
A o W A% AR S 1 A A A RO £ Bl L A
TR CE RS R , BA R o 00N L R

K3 EHRRUIEPERRZESENREKER

Table 3  Loss of tetrahydropalmatine in softening process of

Corydalis Rhizoma %
AL UNELATEIES PNELI TIPS
21 h 2.06 1.47
22 h 3.06 2.32
23 h 4.03 2.96
ZiL4n 4.80 3.67
LS h 5.40 4.23
26 h 5.91 4.76
[BREEETS 5.86 4.89

3 itig

R & TR P 20 R IRIR . — ek T
KT AE R W ERAG T 5 AL R BE VR 5 vk E AR
SRR R S5 k2R T A%
g T I, U R R 25 R X LR 2
PE 5 G BEPEEAT AR RS . AR S I 22 Bl B R X 4
R AL FRHEAT FRAL , 5 7E B BT ZE 5 A [ 34 By
BE AR AR B0, 45 Rk B0 T B BE Sk K 43 B4 i
TR, 7K G B A0 3R KR 259 ) B i T DA A K B
A AE 5 R IR AFALE I B B SE 51 2R A1 5 A BT RE 25
WAl AR RATS A BTG B ) T HE
TR EMR N 4.76%~5.91% ; [ 119 By BE A K 43 7
Ay e A B, FE 5 2R PN R 4 2K 43 1 W 1) 9B 8 S
P43 TE , AP R0 328 ¥ A0 Ak, U T 3 W KL Ot B B
FESAR LR EEAR B AR o [, 8 S0 ff H
ASCHE ST T B I AE ) 2 OISR A O kL O R BLAK
A A B I A A 4R T 12.75~15.69 N H A2 1
RAF . 38 % 28 80 R A ok B2 h oK RS 5 4 A
Ak YR B0 B A b B a3 & AR AR R FRAE AE—
ERRE FIE TG T EMR2AES AN,
T 2040 A8 B8 DA 5 % 0 S SE I TN 320 48 55 K
W 3] 2 WL A Ak ) H B A

HEHA 2R 24 4 32 Ao R X PR BE Y 52 e, A 22
SRR HE 2020 4 M E 25 80 ) e # L AR K

0.5~1.5 em [} HEHH R A A A% 25 b1, H 2 b IR B AH 22

AGAEC TS o TESEIR T R 25 R I AR 25

BR TR ST ME L TE A R A O SCIR B3 Tl Bk

Z 2 TG, P X 5 2 2 b SR AT A A AR, T

REAR L AR B 22 Sl Sk s g o SR TT, 20 A4 5 A [R] 5k

5 T 29 16% IR S BB AN S H B IE K 4K

I [i) 325 0 25 b B AR 7 nf] o IR A R 22 S 4

AL G A R R IR R PR o — XL, e

SL AR W TR A SO T A N R g

R NESA R AR 2= S 0, o — P X s T2

AT AL B 2 AL R AR GE v 2 00 T ik 4 R

(R
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