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Abstract: Objective To study the changes rule of active ingredients content and moisture status during the process of dry
(drying/steaming) and rehydration (decoction), which could provide technical support for optimizing the dry/rehydration conditions of
Chinese medicine and scientifically determine the end point of the process, and it also provides a new scientific perspective for
exploring the differences in fresh/dry/processing of traditional Chinese medicine. Methods Low-field NMR and imaging techniques
(LF-NMR, MRI) were used to determine the change of water with time; The content changes of main composition of ginsenosides in
different samples were determined by HPLC. Results The results of determination of moisture and chemical composition showed
that: The fresh ginseng was steamed for 180 min. At this time, the water was saturated, the ginsenosides tended to be stable, and the
content of total ginsenosides was high. When fresh ginseng and red ginseng were dried at different temperatures for 12.5 h, they were

not completely dried at 40 ‘C hot-air drying; The sun-dried ginseng still contained 3.02% water at 50 ‘C hot-air drying, and the red
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ginseng has been dried; Both of them have been dried at 60 °C, but the content of total ginsenosides in ginseng and red ginseng was
the highest at 50 ‘C. The comprehensive results showed that ginseng and red ginseng were better at 50 ‘C hot-air drying. During
rehydration (decocting), the moisture content of the decoction for 60 min was fully saturated and the content of total ginsenosides
was higher, better than 30 min and 120 min, which was a better decocting condition. The moisture content and total ginsenosides
content of fresh ginseng were higher than those of steaming/drying/decocting ginseng, suggesting that fresh ginseng is great
significance for preserving and exerting the basic state of the initial pharmacodynamics of traditional Chinese medicine. Conclusion
In this study, ginseng was used as an example. LF-NMR/MRI and HPLC techniques were used to focus on the changes of moisture
and chemical contents during the drying (drying, processing) and rehydration (decocting) of traditional Chinese medicines. It
provides a new technical method for the determination of the dry/rehydration end point and the optimization of process conditions for
traditional Chinese medicine, and also provides a new scientific basis for the interpretation and exploration of the theory of
fresh/drying/processing of traditional Chinese medicine.

Key words: dry/rehydrated process of traditional Chinese medicine; moisture content; moisture state; low field nuclear magnetic

resonance technology; chemical fingerprint; fresh ginseng; sun-dried ginseng; red ginseng
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Fig. 1 T: relaxation time distribution curves of ginseng

samples for steaming 180 min

*® 1 BSEGIEREPIBREE 7> FIEEmRAEL

Fig. 1 T: relaxation time distribution curves of ginseng
samples
MR [B)/min  JiE/g Ta/ms Tw/ms Ao Ax
0 2.72 9.858 391.374 53.922 309.527
2 2.70 9.672 137.818 17.458 353.812
10 272 10.664 115.896 27.205 352.737
20 2.74  13.427 160.578 24.093 359.243
40 2.78 10319 158.455 17.143 355.141
80 2.80 6.363 184.625 8.501 373.528
120 2.78 5.535 182.185 20.623 370.759
180 2.76 5.733 184.625 15.774 380.784
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Fig. 2 T: relaxation time distribution curves of fresh

ginseng samples for drying in different time
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Fig. 3 T: relaxation time distribution curves of red ginseng

samples for drying in different time
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5 ESEHIEREDH MRI BEERL

Fig. 5 Magnetic resonance images of fresh ginseng samples during steaming

Bl 6 4L 50 CTFIETIEFHA MRI BGEL

Fig. 6 Magnetic resonance images of white ginseng samples during drying at 50 C

E7 4250 CTRTIEha MRI BRI
Fig. 7 Magnetic resonance images of red ginseng samples during drying at 50 C
2.6 TFREFERASIRSELHRE S A R7, BABEZ (S RIISLEENSE, R
K “ 2 e R SURIE A A EE VR R 48 2012 A ASHEA HPLC Fe8UBRITEAHBIE, S5 R 2.
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Fig. 8 Magnetic resonance images of sun-dried ginseng samples during restoring moisture
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9 I5E/KIIZFH MRI ERENL
Fig. 9 Magnetic resonance images of red ginseng samples during restoring moisture
®2 TEIASHE HPLC B EEHEE TN

Table 2 Similarity evaluation of HPLC fingerprint in different ginseng samples

i HK HLEE | G K MU | G5 K L
St % 0989 | Sl 4% 0.810 | S21  #£Z7&H] 40 min 0.968

S2  AM§Z 40 CHET-3.5h 0984 | S12 2240 CHTF3.5h 0968 | S22 #7120 min 0.783
S3  AWiZ40 CHEF75h 0991 | SI13 40Z40 CHF75h 0719 | S23 S| 180 min 0.803
S4  EWiZ 40 CHT 125h 0993 | S14 21540 CHT 125h  0.720 | S24  EWiZ&EH| 30min 0.989
S5 EMEZ 50 CHET-3.5h 0947 | S15 4250 CHT-3.5h 0963 | S25 EMESEH] 60min - 0.984
S6  ANWiZs50 CHT7.5h 0945 | S16 40%50 CHT7.5h 0962 | S26 AEMiZEH| 120 min -~ 0.983

S7  AEMZ 50 CHET125h 0939 | S17 4550 CHT125h 0968 | S27  AZZEf 30 min 0.863
S8 AEMiZ 60 CHET3.5h 0983 | SI18 A% 60 CHT3.5h 0974 | S28 A Z&Ef 60 min 0.847

SO  AEMZ 60 CHT75h 0993 | S19 A% 60 CHT75h 0.722 | S29 A ZZEH| 120 min 0.892
S10 A& 60 CHLF 12.5h 0967 | S20 4% 60 CHEF 12.5h  0.738

H13% 2 AT, BESAE TR AR T A UREAE 0.927~  Z& i A2 55 %) I8 4 SCI 3% 19 A AL BE 72 0.783 ~
0.989, FRHIASIFTHRIGLEE N AEW S ot B AR XA E 0.968, WL ASAEABIERET, NS BHNME
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N Rgi Y=3.490 9 X+1.090 4, 2=0.9999, £iu
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0.999 8, k15l 4.70~44.70 ng: Rb; Y=2.736 4

Rgi| Re Rb,

| I
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E10 ASEFREEXERMHPLC E

Fig. 10 Chemical fingerprint of ginsenoside standard

t/min

SI-f2  S2-AMiZ 40 CHTF 3.5 h S3-4MiZ 40 CHT 7.5 h
S4-4EHEZ 40 CHET 125 h S5-4EHEZ 50 CHET-3.5h  S6-A4:Hi%
50 CHET 7.5 h  S7-2EMNZE 50 CHET 125 h  S8-AEMEZ 60 CHET
3.5h S9-A:MWiZ 60 CHET 7.5h  S10-2EHEZ 60 CHET 12.5h
S1-fresh ginseng S2-white ginseng dried at 40 “C for 3.5 h  S3-white
ginseng dried at 40 'C for 7.5 h S4-white ginseng dried at 40 ‘C for
12.5 h  S5-white ginseng dried at 50 C for 3.5 h S6-white ginseng
dried at 50 C for 7.5 h S7-white ginseng dried at 50 C for 12.5 h
S8-white ginseng dried at 60 C for 3.5 h S9-white ginseng dried at
60 C for 7.5h  S10-white ginseng dried at 60 C for 12.5h

B 11 £WSAELIEETRZIE HPLC B
Fig. 11 HPLC of sun-dried ginseng samples at different

temperatures

t/min

SI-0% S12-41% 40 CHTF 3.5 h S13-42 40 CHT 7.5 h
S14-21% 40 CHF 125 h S15-40% 50 CHLF 3.5 h S16-4.%
50 CHEF7.5h S17-20% 50 CHEF 12.5h SI8-4LZ 60 CHET3.5
h S19-21.% 60 CHF 7.5h  S20-20% 60 ‘CHET 12.5h

S1l-red ginseng S12-red ginseng dried at 40 ‘C for 3.5 h S13-red
ginseng dried at 40 C for 7.5 h Sl4-red ginseng dried at 40 C for
12.5h S15-red ginseng dried at 50 'C for 3.5h S16-red ginseng dried
at 50 C for 7.5 h  S17-red ginseng dried at 50 'C for 12.5h S18-red
ginseng dried at 60 C for 3.5 h S19-red ginseng dried at 60 C for
7.5h S20-red ginseng dried at 60 C for 12.5 h

B 12 ASAERETIREIE HPLC B
Fig. 12 HPLC of red ginseng samples in different

temperatures

t/min
S21-#EZ 751 40 min  S22-Bf 7] 120 min  S23-BF S KM 180
min  S24-/EW§Z ] 30 min - S25-2EMIZ HI 60 min  S26-: S
##l 120 min - S27-2LZ ] 30 min - S28-2L5 & 60 min  $29-41
Z 2 120 min
S21-fresh ginseng steaming for 40 min  S22-fresh ginseng steaming for

120 min  S23-fresh ginseng steaming for 180 min S24-white ginseng

boiling for 30 min S25-white ginseng boiling for 60 min S26-white

ginseng boiling for 120 min  S27-red ginseng boiling for 30 min  S28-

red ginseng boiling for 60 min  S29-red ginseng boiling for 120 min

13 B8%H. £EMSEKMLSEKTIE HPLC
Fig. 13 HPLC of ginseng samples fresh ginseng steaming,

sun-dried ginseng and red ginseng restoring moisture

X+1.0522, ¥#=0.999 9, ZHTEH] 7.40~68.80 pg-.

NS REAENANS g 2id AR5 B E ) 25 R0
gy, HEENBMRRKEE Bz, TEERE
fszml, WK 3 WTRLE H, BESH Y82

PO ==y

S 7840 120 min N, SRS B REIN R T
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K R F%, 75 120~180 min, SR &8 A1
FHEUE TS s BiF . SRR, &
SHEA RN 20-(S)- NS M B, C-3
SAHNRRBE, N oREEEANS BN
T RR R R AR KA B R S FLAH N R, [
IR mERTE, NS R EERENIE NE S KiE
&, MHASABTSEERKD, 25 m Tk
g, IR A S RSN ERSE, AR
EZLESINEAE L SRIUPNE L =N e

x4 ME 14 8588, AWMSETEL RS,
0~3.5h N, 3 MR N R B TS EAN T
F%; 3.5~125h W, SE2HSEZRH LA, HEE
2 (1) &g, WREE BT E T AR TR 250 P93
MEEKfR T 28, SHET 2R,

BETEEFEF, 0~3.5h N, 3 FEE T4
SR B ERK; 3.5~125h N, 50 CFER
HEERH LT, (HR 2 H &R T &S k)G
AP R RHEE; 35~75h N, 40 CRREHE
TR EFHEME T YIS &, 7.5~125h N,
40 CREEHESTEZW T 60 CrASHEE
—H . BEREERETBMNIERZHTa45
FEZSE R R BN S B R A R
fifg, TSRS, BRRANHAZRBBEANSBH

*3 HEBENIRASEHTRESH

Table 3 Ginsenoside content after steaming of fresh ginseng

JRES N/ (mg-g ™)

t/min
Rgi Re Rbi MR
0 0.84 1.74 1.48 8.83
40 0.58 0.63 0.54 4.46
120 0.48 0.34 0.38 3.89
180 0.54 0.85 1.00 6.09

*4 EMSHNASAERETREREASEESE
Table 4 Ginsenoside contents after drying of white ginseng

and red ginseng at different temperatures

A H (mg-g )

t/h
14 £FESMISETRIEDASZEFNETN
Fig. 14 Changes of total ginsenosides during white ginseng

and red ginseng drying in different time

FE N T3 AR b R AR KR A B — R S S AR B 2 AT
NS BEERR RIS R 5 /KA, BT DA a0
W B A TR TR 2 IR SR R
I HRAR I S AT IR N, C-20 o7 b A6 42
LR, C-3 SLWEREARNGHIKMA, AR SR
A, SeetnEESBm L.

28 HEMHEEKMLSEKEREPASEERE

e 2 758 . WIS ZOK A2 K18 1
HPLC KWK 13, 3R 5 NAENSEKMA S KL

Table 5 Changes of ginsenoside content in ginseng and red

ginseng in different time

[ #(mg-g ™)

A wmEIC

JRES N/ (mg-g™")

FF i #/min

Rgi Re Rbr  REF Rgi Re Rbi SR
LRI 40 039 088  0.52 4.12 A S 30 0.65 0.06  0.06 2.07
50 054 0.88 0.78 5.37 60 141 009 0.19 3.81
60 0.62 042 037 3.60 120 147 085  1.06 4.98
1A% 40 126 038  0.82 5.09 Ak 30 039 026 032 1.94
50 070 0.67 135 6.01 60 043 035 039 2.15
60 0.65 038  0.50 3.08 120 051 032 037 2.33
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A BT S ERNZI . SIS 2045 &
BFEIARE R, FIEWT 3 FASBESE. BBt
B EIRHT T HAFLE 0~60 min SR A SN
B3, 60~120 min M BEHSEHINALEE.
3 e
i FH 2 R 2 B Mkn TS AR H 24
Je 2 25 SRR AE, eI R R R R S R A
K0k, WG K AR, K FRIE
Wi ST AR A B . H BT 2T
y GNP N BUN Ei 7 e X 5 I E O o N1 A i W
3% 5 2% A BIRRUE,, ASHF 751 N MRI A58 K 538
= 5 DL RSB B8 & AR AR A
KN, WON T E %M 5 2 SR LR W AB b .
3.1 PHRATFHRIEKSTERKRS TR E
IR, WS GE, AL HIMTm AR,
WK R, KL EIN, HAKERE
FIRTEG . FEAEMS (B2 N2 (GRS
TR, M AHLURERIR, LXK 1)
WAk, AP R B HKIE#Tk>, T
JEH, BHEHKEREER, RFENDERRAK, 1
LIGKME TR, 60 CHREME — H R PUIE R THRL& T,
50 CHWYZTE 12.5 h IWRAFAREK, 40 CF&
BT ABITORES, RPBENHERIEAFR
oM, $EON TR LR ST B8 “ /T
B AT P
HIERPAMEEMZGEA, BEPAR A
SV KGR R R R, B ek R R R
— GRS, KEHBHAKENRFR, SKEA WY,
FERIERTI, W EKEZPIE, KR (120
min) FUKEIHFRBEM, HEASKETKT
2R . MRI &5 B0 5 7R F AN P g
FKGREZ KSR
32 PHRATFHRIEKIEREETUNE
22 oy R R 2 I T A, 65 2] P A4t
WHCIRFS R & P R 4 B A dr i e e a0,
RAEARORE; (HIR TS A, FEFR
B ORI 20, R AT REARE H 25 2 A
MERRE SRR E, RPhTHEE KR
e EETHDO (A% o ) 85 FR1 T 5 23 s %o 4 2 s 73 1
L, e BA AR 2RO R KGO R A R AR
A, AT 246 38 1 R AR A B
IR, ANSHME B BB ZPRET
B AE T BRI IR Hh B 204 PN R 7K 43 32 ik

A, BRI E BRI R A T RIS ok
A, MEFMEE TR, HelaeEl TETHIrT
e, AW EIERE — 0 ST i S E8e T
TR TG, BEAERK S R ER,
REAT R NS T NRE BE, 50 CTRF
WSS B R R AR D, H AR SRR T
B, FIWIPIE R NBM TR A TERIE S KIS
b, SRR I B A B R A s
WA R S AW (ARSI A S
TP BB TS EIME TS A BTG &5
EW 2 a2 H R E S BRD> 43.61%. 4288 H
Ji R B D 84.95%), FRHATE I il i FE H 24
MBS R I EH . GG SCikIE, NS
CE BRI, RIAE SRR B LR, BT AL
2yt F/ AR 3 8 0 B R S ek R T
TrARA S T2 — P E T AR R 25T
BRKAE T2 T 8 5k g, 1%
Ry o 2B 5 NI 5 T SRR A A R R A
KA TR MR 5 Fa SUEIEROR, 1048
N T NS5 R KSR K AR S E AR
JHAR ST it o b 2 I AR Rk 43 AR A4
BET —Fh PR HE S T T IBARF B IR
KU AR E Rk 5y SE5R
A FOKEEK, BESEE. IR & SR
WHERSRBE TR A nl R 2K a4l 6
TERA &M AR RS T R)E
WIS & 20E R, Bl e A . .
il F I FE R K G B 5 T s = 5 AR AR,
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