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Abstract: Objective To elucidate the dynamic changes in moisture, color, and index components during the “sweating” process of
Danshen (Salviae Miltiorrhizae Radix et Rhizoma, SMRR) and preliminarily explore the correlation between moisture migration, color
evolution, and changes in index components. Methods SMRR samples from Shandong underwent the “sweating” process, low-field

nuclear magnetic resonance (LF-NMR) and magnetic resonance imaging (MRI) were employed to analyze moisture migration and
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distribution characteristics. The high-performance liquid chromatography (HPLC) and colorimeter were used to determine the contents
of salvianolic acid B, tanshinone IIa, tanshinone I, cryptotanshinone and chromaticity values (L*, a", b*, and AE) of SMRR at different
“sweating” degrees, respectively, followed by Pearson correlation analysis. Results The “sweating” process mainly involved free
water loss, with relaxation peak gradually shifting leftward. MRI results indicated that moisture migrated from the core to the exterior
of the roots. The cross-sectional color transitioned from the outer to inner layers, changing from yellowish-white to brown and finally
to purplish-brown, with the L* decreasing while a*, b*, and AE increasing continuously. The contents of salvianolic acid B and
tanshinones initially increased and then decreased, reaching the highest values in lightly sweated SMRR (SD3, 47.38 mg/g) and
moderately sweated SMRR (SD7, 4.62 mg/g) respectively. The content of salvianolic acid B exhibited a significant correlation with
L",a",b" and AE (P<0.01). Conclusion By clarifying the characteristics of moisture migration and distribution during the “sweating”
process of SMRR, this study scientifically validates the traditional view that “sweating promotes the outward diffusion of internal
moisture in medicinal materials”. It reveals the dynamic changes in color and index components during “sweating” and preliminarily
explores the role of moisture in driving the color deepening from the outside to the inside and changes in salvianolic acid B content,
providing a reference for optimizing the “sweating” process of SMRR.

Key words: Salviae Miltiorrhizae Radix et Rhizoma; sweating; moisture migration; color change; dynamic characteristics; magnetic

resonance imaging; salvianolic acid B; tanshinone Ila; tanshinone I; cryptotanshinone
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Fig.1 T: relaxation spectra of Salviae Miltiorrhizae Radix

et Rhizoma (SMRR) during “sweating” process
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Fig.2 MRI images of SMRR during “sweating” process
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Table 1 Sample selection and treatment of SMRR samples at different “sweating” degrees
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Table 2 Chromaticity values changes of SMRR samples at

different “sweating” degrees (X £ s,n=3)

Fidh L a’ b AE

SDO 64.9840.60% 22.78 +0.55¢ 43.64+0.72¢ -

SD3  63.67%0.18 23.0010.08° 45.99+0.13¢ 2.70+£0.21¢
SD7 57.031+0.56° 26.88+0.81° 60.78 +1.16" 19.34+1.24°
SD10 54.89+0.249 29.01+0.59* 65.08+0.63* 24.50+0.82°

ANRAFERIRIE R~ A, AF “RIT” RS SR i 22 57
23 (P<0.05); £3 .

Different letters indicate significant differences among different
“sweating” degrees SMRR samples within the same index (P < 0.05);

Same as table 3.

24 15 “EF7 dREPEFERSSENE
241 HHARERE S RBEREAR R
FER SDO. SD3. SD7. SDI10 F}F&H£ A 0.10 g,
F 50 mL E0EH, IO 20 mL HEE- KB SR
(311, HEmE, HEdE (ThE 250 W, %
40 kHz) 30 min Ji BUCH A, FRR T (e I
REFE, PEAT, 1022 pm JERE, Egkugi, B
PR VA

2.4.2 XESIEBIHIS AR IR L B,
FaPF2m . FES Ay FESE AR S =, T
FHEE A, TC )RR B B 4 N PR R B 0.992
mg/mL. &S} 0.986 mg/mL. FFZ 114 0.984
mg/mL. FFZH 10.495 mg/mL [ — X HE BRI
FH RS TR RS 5 IR b3 % B — 56 R RV, T A
EFHHER B 793.60 ug/mL. B2+ 9.86 pg/mL.

FFZW 1A 14.76 pg/mL. PFZSEA19.90 pg/mL 7R
AR IR,

243 k%M AEFEN Waters Symmetry-Cs
K (250 mmX 4.6 mm, 5pum); VENAHA ZHE-0.1%
IR KB, BEEELEL: 0~6.00 min, 22%Z.fiF;
6.00~20.00 min, 22%~60%Z fi%: 20.00~35.00
min, 60%~90%Z.fi#%; 35.00~36.00 min, 90%Z.fif;
36.00~36.01 min, 90%~22%Zfi: 36.01~43.00
min, 22%Z M5 KK 270 nm; AFRE 1.0
mL/min; AR 10 uL; #HiR 25 °Co Bali wmm)
HPLC KWK 4.

1

3

)__A_A_._JL,. . A : ; /\ SD7

i Lﬁ“ﬁk o
SDO

10 15 20 25 30 35

t/min

1-FHIARE B 2-B&S1 B 3-713M I 4-FFEH 1a.

1-salvianolic acid B; 2-cryptotanshinone; 3-tanshinone I; 4-tanshinone II.

E4 FHHmERE HPLC B

Fig. 4 HPLC of SMRR test solution
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Table 3 Analysis of index components of SMRR samples
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Table 4 Correlation analysis between chromaticity values

and contents of index components of SMRR at different

“sweating” degrees

OEE FTHEB B2 FTSEL S E TS E A

L 0.814™ 0307 -0.571 —0.309 —0.238
a  —0.845" -0415 0.474 0.211 0.128
b*  -0.830" -0.392 0.507 0.221 0.147
AE  -0.845" -0.326 0.570 0.313 0.235

J5i 2y $/(mg-g )

BIAZE NIZEL ISEL. ISEEN JTEHEB

SDO 1.0520.06® 0.3640.06° 1.8540.09° 3.2640.20 42.1240.82°
SD3 1.24£0.01* 0.4140.06° 1.8440.01° 3.4940.08> 47.3840.95°
SD7 1.26%0.02* 0.6740.07* 2.69+0.03* 4.62+0.12* 38.2741.73°
SD10 0.91£0.02° 0.4540.05° 1.7440.03* 3.10£0.05° 36.86+0.61°

“P<0.01: (O FEAE SIRbRVERS BA TR R A .
P < 0.01: Extremely significant correlation between chromaticity

values and index components.
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