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Abstract : The moistening process is an important step of processing Chinese medicinal materials. It should be less soaking
and more moistening,and when the Chinese medicinal materials is soaked ,the water should just run out. The water permeabil-
ity and the changes of texture of medicinal materials during the moistening process will be reflected in the changes of multiple
indicators such as water absorption,water phase , hardness, compression cycle work ,and index component content. In this pa-
per,modern analytical techniques are used to intuitively and quantitatively characterize the changes of moisture and texture
characteristics in the moistening process of Magnoliae Officinalis Cortex,in order to reveal the scientific connotation of tradi-
tional experience of moistening process of Magnoliae Officinalis Cortex. The water absorption kinetics curve was used to evalu-

ate the dynamic change of water absorption. The phase and distribution of water were analyzed by using low field nuclear mag-
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netic resonance and imaging technology. The texture characteristics were measured with texture analyzer. The content of index
components was determined by HPLC method. The results showed that the water absorption rate increased with the increase of
moistening temperature and decreased with the increase of the weight and length of Magnoliae Officinalis Cortex. During the
moistening process of Magnoliae officinalis Cortex, water gradually infiltrated from outside to inside, and the proportion of
bound water and free water changed continuously. Within 8 h,the proportion of bound water decreased from 92. 82% to56.
00% , and the proportion of free water increased from 7. 180% to 44.00% . The low-field nuclear magnetic resonance imaging
showed that the water had been evenly distributed throughout the medicinal material after 8 hours of moistening, and there was
no internal dryness. The analysis of texture characteristics showed that the hardness and compression power decreased with the
increase of moistening time. From 0 h to 8 h,the hardness decreased from 2 859 g to 569 g, and the compression cycle power
decreased from 130 300 kJ to 31 900 kJ. The hardness of medicinal materials was moderate when the moistening time was 8
h. With the extension of moistening time, the content of magnolol and honokiol decreased gradually,indicating that the longer
the moistening time was , the more effective components would be lost. This study could provide data support for explaining the
scientific connotation of the traditional experience of the moistening process of Magnoliae Officinalis Cortex,and provide refer-
ence for the moistening of other bark medicinal materials.
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Fig.2 The T, distributions and changes of Magnoliae Officinalis Cortex during moistening at different times
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Table 1  The changes of T, ,T,, and peak area (A) during the processing of Magnoliae Officinalis Cortex (n = 3)

Tif]il(ﬂjh) Ty (ms) Ty, (ms) Ay Ap Ay (Ao/zl) ([:1;72)
0 0.79 11.10 118.01 +0.74 9.12 £0.02 127.13 +0.72 92.82 7.180
1 1.48 31.44 142.93 £2.62* """ 52,97 +2.92"*** 195.90 £0.30" * * * 72.96 27.04
2 1.96 31.44 166.48 +0.18* " **  88.87 +1.34" """ 255.35+0.00" "~ 65.20 34.80
4 2.77 33.70 167.37 +2.63* """ 113.89+1.89" """ 281.25+1.99***~ 59.51 40.49
6 2.77 33.70 172.86 +0.62* " ** 132.22+1.12"*** 305.08 +1.51 "~ 56.66 43.34
8 3.18 36.12 186.73 £0.10 " * " 146.69 £21.81" """ 333.42+17.67" """  56.00 44.00
9 3.92 36.12 201.49 +1.34* """ 162.31 £0.67" """ 363.81 £0.05 """~ 55.39 44.61

50 h AL, * " ° " 7E0. 001 U3, AHCHER 2 ™ " 72 0. 005 2, FHOCHE R * " 72 0. 01 4, A 355 ™ 12 0. 05 G, ARG
e
Note : Compared with the 0 h group,

ok K K

the correlation is significant at the 0. 001 level; * * * the correlation is significant at the 0. 005 level; * * the cor-

relation is significant at the 0. 01 level; * the correlation is significant at the 0. 05 level.
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Fig. 3 MRI images of Magnoliae Officinalis Cortex during moistening at different times
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Table 2 Texture changes of Magnoliae Officinalis Cortex during moistening at different times (n =3)

o CT A i it Bedst
Time(h) Hardness ( g) ) Adhesive force( ) Viscosity (k) Gumminess( £)
1 2859 +153.4 130 300.3 +17.0 1711 £22.6 25200 +1. 1 3 386 +653. 4
2 2503 £304.8" 119000 +11.4~ 1316 £87.7" "~ 23 600 1.1 2462 £159.8"

3 2068 £294.2" 88200 +5.0"" 1320+24.0" " 18 300 0.8 * 2232+142.17
4 1725 +£227.7*** 77 800 6.7 * * 1265+36.0""" 22 000 +0. 4 1516 +41.0" "
5 1341 £127.3* """ 76 100 £7.0* * * 968 £93.3" " * * 18 100 £0.2* * * 1189 +137.9" "~
6 954 +33.9" """ 53400 £2.3" """ 815 £61.5" """ 15600 £1.0%*** 1010 +365.6" "~
7 852 £48.8" """ 48 600 £2.3* " "~ 661 £33.9%* "~ 14 100 £0.3* "~ 796 £55.2* " "
8 569 £19.8" " * 3.9+1.9" "~ 476 £9.97 " ** 9200 +0.4" """ 521 £33.2° """

Ho
Note ; Compared with the 1 h group,

® ok ok E

" the correlation is significant at the 0. 001 level;
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** * the correlation is significant at the 0. 005 level; * * the

correlation is significant at the 0. 01 level; " the correlation is significant at the 0. 05 level.
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Fig. 4 Texture curves of Magnoliae Officinalis Cortex during moistening at different times
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Table 3 Verification test of Magnoliae Officinalis Cortex moistening process(n =3)

by [EN/ kR fgi s

Temperature ( °C ) Grade Water absorption( % ) Hardness( g)
10 N 40.75 +5. 86 523 £22.5
rfRy 38.39 4. 62 543 £21.7

FAY 37.65 +3.11 536 £59.0

20 N 43.97 £3.62 534 £6. 10
Yy 42.44 £9.75 557 £4.90

FY 40. 45 £6. 53 587 +15.7

30 N 54,12 +11.0 536 £21.2
rhRY 45.40 +3. 69 580 £31.0

N 44,47 £3.62 595 £21.9

2.5
LRSS

HIHT SPSS Fioft % &AM i i

Wk & KBS FAEMERE S8

SRR AR KR K

OIRHZS SRR RIS AR o 7 1 2R AT BR
AT (W 4) .

i XS

R4 WAKE KGEEREFEFERE S & EMEX TS
Table 4  Correlations between water absorption rate ,moisture phase state ,texture properties and index component content
WAK &R HEKE .
1 2 < i D
" &ﬂ(K Content of Content figh i }T‘JMEIT, ) J=vaNT FNE AN
BH Water Compression .
. bound of free Hardness Magnolol Honokiol
Parameter absorption cycle work . o
(%) water water (g) (k) (%) (%)
/ (%) (%)
fi ] Time(h) 0.923** 0.882 " 0.886 " 0.993" " 0.983" " 0.938" " 0.956 " *
0. 009 0.020 0.019 0. 000 0. 000 0. 006 0. 003
[ K
&ﬂ(K . 0.974"* 0.992** 0.937" " 0.937" " 0.954" " 0.898 "
Water absorption( % )
0. 001 0. 000 0. 006 0. 006 0. 003 0.015
HAIDK Fr ‘s . . ‘s
Content of hound water( % ) 0.974 0. 895 -0.901 0. 936 0. 803
0. 001 0.016 0.014 0. 006 0. 055
é’NE_
A Uk o 0.897" 0.890 " 0.928" " 0.874"

Content of free water (% )
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%3¢ 4 ( Continued Tab. 4)
ALK & H K& it ..
I = N T
. Wk Content of Content i Elﬁﬁﬁﬁﬁ ) JEF N FIEEANY
2 Water Compression .
. bound of free Hardness Magnolol Honokiol
Parameter absorption cycle work
(%) water water (g) (k) (%) (%)
§ (%) (%)
0.015 0.018 0. 008 0. 023
fiffi £ Hardness(g) 0.992 * * 0.931** 0.943 * *
0. 000 0. 007 0. 005
FEARTEER L) - .
Compression cycle work (kJ) 0.954 0.917
0. 003 0.010
JEAME Magnolol (% ) 0.885"
0.019

TE: 7772 0.01 5 (BUR ) , AR ER 35 ™ 16 0. 05 245 (RUR) , iR R .

Note

H1& 4 WA, T TR 0K 3 K R Al
K 2 ) HLA W 0 IE A G, A 06 & By i AE
0. 882 ~0.993 ;5 & | K45 D AR b5 il 3 7 i =2 [A] 2L
A R EAR G, A OC R ELAE 0. 885 ~0.992; {1 1
BFIE] IR K 26 A K & i R B SRR R4
PEFRIN Z [0 HAT 235 19 5AH ¢, #H OC £ 807 0. 803
~0.993 Jid il iF [E] K KA ARAS JBAR R
FEAR A3 i 22 ) 4 i 3 ) A DG M, 16 B R
LF-NMR/MRI A1 FRAG A AT LU RAF 1 24 1 72
(R A, 5 BRI FR bR e A BRI SR o 6
3 Wit E%ie

W B 2 8 U0 UK b A 2 A T
il Y 3 2R 2 M IR — 2 R K 43, 256
5t b P B A 0 T U 4 o A v R 9 Ak
s L A P A U FHAR e, JE AN 2 b 223 i 5 )
Tl B ZZAR K R o 0 A 1 o) s AN 7840, TR AN 2
AT FE I, Tovh DD il 22 , sl i 4 7K, 8 308 o K
TS FEMIG RY T R, P, X JEE NI il 2o 2 ) F
FEREE, MEGNELZ 5 I E 2 L 3 0ERZ
RFWT , B = 2 PEHFIFE IR , R 1Y 28 50 2R
o AR SO K 32 K 4343 A MRI ] J5T 44 R PR AR
Ay ) 2 AT W 1 SR B ol 1) 25 SR AN
Sk FAHN W, SERLE AR, AT AR B Ak 25 LAY T
RIS FE S HF

BN 7K S 6 285 A0, 10 o T R 5, i) i
)BT, WK SR A, T R R PR A i R A e, K A3
B B AN B A LR I A P, 31T 3
2 A R TR TR, 25 M WIS K At R A 22 s AT
/I Vi 7 R, TR AR AR, BR T S5 OR R RS R
JEANKNZE AT KA, 38 1 BE 5 H A AR FRAS [ 1

:“* At 0.01 level (double tail) ,the correlation is significant, * at 0. 05 level ( double tail) ,the correlation is significant.

HB T b 2 S A O, T AR AR BB R LR
JRE 1 T MR 0 A S 4 K BE T

LF-NMR/MRI 45 AR AJ W 2 JELAMIE il i % v 3 H
RS RAK R AE b, B 7R 7K 43 B AT A 1)
AT RAT R, MR U5 H AR W] B 2 7R K o e 24
Mo, ] B 2 M LR, B 58500
L PRI AT R G, T LLVE S 48 7 i i
SN o SRR TR 55 6 WA, AN [ i st i)
(AN BE K 7 I M R 4 1 28 T A5 0 Pk $8 b
Vi P B DI AH OC 5 ELA B S i) 22 5, SR SR
W TR AN i 3 A o B s B AR A R s, T
FIWAEHI L A EE SRR, XA AR ]
VA 24 5 AR K 3 4 T N 25 b SR AR B AN Ay i 22
FE

H AT, 25 B0 S LA s — I 25 T R, X i 1ot
FREGM AL AR B R B ], B = AR LR A R 4t
LF-NMR/MRI 54114 0 A H AR vl e AL Fe i A 507
Hr, Ak LF-NMR/MRI 5 414 53 B B2 A v FH 78 1
HLIAESAG IR 45 T, ml S U e Ak T il

AR LF-NMR/MRI . Jt #4430 55 B0 47 A X
JEEA N il 1 B R IROK SR KA S S ERAT N
FEMEE AR bR B3 & AT T &R 3 A4
W, EDWRAE T JEANE S RE , 20T T s2maiE 6l T2
() S DR 22, Sy ) P JEE I 00 S £ 5 22 56 () Bl 2 Y T
AL 6 T 284 TR 22 AR YE , i JEANE 6 T2
PeAL A SRR T B 2 PR 5 b, (o HoAt
B2 25 M I AT S ER i T S R
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