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Abstract: Objective The effects of different drying methods (drying-in-the-shade, sun-drying, freeze-drying and hot air drying) on

the appearance traits, internal structure and quality of the main roots of Notoginseng Radix et Rhizoma (NRR) were revealed, which
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provided a theoretical basis for screening the drying methods suitable for the primary processing of NRR. Methods In this study, the
effect of four different drying methods on drying rate, rehydration rate, appearance traits, alcohol extracts and internal components
(dencichine, saponin component notoginsenoside R and ginsenoside Rgi, Rbi, Rd, Re, and reducing sugar, total sugar) of NRR were
compared. Results Fresh NRR was dried by drying-in-the-shade method, and the drying rate was slow, which took about 473 h.
However, the appearance quality of the medicinal materials was excellent with firm texture, slow rehydration rate, and high content of
total saponins and dencichine. The drying rate of materials under sun drying method was also slow, and due to the long drying cycle, the
starch and sugar of the medicinal materials were more decomposed, resulting in the whitening part of the medicinal materials of NRR.
When fresh NRR was dried by hot air, the drying rate was faster and the time was shortened. When the temperature was 40 °C, the
appearance of the medicine was not much different from that of the drying-in-the-shade method. After drying, the material was firmer,
except for the content of dencichine, the content of saponin had no difference between that of drying-in-the-shade; Due to the high
drying temperature at 50 °C and 60 °C, the excessive dehydration rate led to the hollowness of the NRR, and medicinal material was not
solid; The rehydration rate was fast, and the content of NRR spilled out, resulting in sugar coking, and the color of the cross section of
the medicinal material changed into deeper with the increase of the drying temperature, which resulted in the decomposition of starch,
and the significant increase of total sugar and reducing sugar content. The lyophilized medicinal material had a very fast rehydration
rate, and the internal texture was loose and porous, and the texture became light, but the saponin component and dencichine were the
highest active ingredients. Conclusion Considering the aspects of appearance, medicinal ingredients and cost, fresh NRR dried by
drying-in-the-shade method obtained solid material, compacted internal structure, good appearance and high content of medicinal
ingredients. The primary processing method of NRR should be drying-in-the-shade. If the processing volume of the medicinal material
is large, it needs to shorten the drying time, and the primary processing method of NRR should be hot air drying process at about 40 °C.
If the high-content medicinal ingredients are the purpose, it is recommended to use freeze-drying.

Key words: Notoginseng Radix et Rhizoma; primary processing methods; drying method; saponin; dencichine; drying rate; drying in
shade; sun drying; freeze-drying; hot air drying; rehydration rate; density; ash; alcohol extract; notoginsenoside Ri; ginsenoside Rgi;

ginsenoside Rbi; ginsenoside Rd; ginsenoside Re; reducing sugar; total sugar
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Fig. 3 Drying curves (A) and drying rate curves (B) of NRR by different drying methods
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Fig. 4 Rehydration curve (A) and rehydration rate curve (B) of NRR under different drying methods
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T WA B PG, AR b3 (7] %
FEANK, TR T AL HE R B ) [R] 45 A BEAH LK
BRI, FRARIEEIA 35.20%~39.10%
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WFAI 60 °CHETFAb3ADEE =258 B K 7 8L
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FESEY) S i, N 25.45%F0 24.64%, At
Ab TR B BESE) B B BB R Ak B B R KO
Fefk, H=-CZMEERYS BT IR T = 2R
WREREHE (K.

3.4 ARETIEGEN =AM AER SR

[FfE L AbBRAR LG, R T A0 = B2
AT Riv Rgiw Re 1 Ri+Rgi+Rb; s fEH AR
FFEE R, AR EEF Rb A K, HKRETF Rd
WS PR BT AR B =L 25 R B AF Ri. Rd
A1 Ri+Rg +Rby S /Mg 20, FoAth 544 A
A K 40 CHETAFE= L2548 Ry, Rby &=
FEAK, Re A RA A P e, HAth FAA R EHARA K,
50 CHEFAbH =258+ Re & =K, Rbiw Rd
A Ri+Rg +Rby MAVH B 5, HAb RS
AR T 60 CHET-AbHE = -B25 v & Fh o fh 2
T Ri+Rgi+Rby SR A o A8 [R]85 R
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Bl 5 ARFEREN=ZEHMIRMER
Fig. 5 Appearances of NRR under different drying methods

R4 ANETFRFEN=EHMTIERE. TR BE. ROVERISE

Table 4 Drying time, drying rate, density, ash content and alcohol extract content of NRR under different drying methods

Ab B PrT5H/% P/ (grem™) ST % BRANEE K 31% RESE/%
HT 39.1610.10° 0.81£0.09° 4.56+0.10* 0.14£0.06* 21.30+0.41°
M+ 45.89+2.332 1.30+0.02° 4.35+0.26% 0.1140.02? 25.45+0.38*
W+ 40.62+1.59° 1.33+0.01° 3.82+0.01¢ 0.13£0.022 24.64+0.232
40 CHEF 40.96+0.41° 1.25+0.01° 4.25+0.07° 0.12+0.06* 20.04+0.35°
50 CHEF 40.66+0.09° 1.25+0.01° 420+0.13° 0.12+0.022 17.96+0.36°
60 CHtF 40.07£0.71° 1.27+0.01° 3.98+0.29 0.14+0.05* 17.71£0.12°¢

ZE R TR LSD V%, RISV R AR RE a~d FRAFALEE ) 72 75 5] 5% 2K, FIF
The difference significance test is the LSD method. Different values a to d after the same column value indicate that the difference between different

treatments reaches 5% significant level, same as below

x5 TEFERFEN=tEFLRIEE
Table 5 Content of saponins of NRR by different drying methods

sl SR B0 %

Ri Rgi Rby Re Rd Ri+Rgi+Rbi
T 1.02+0.152 5.23+0.13® 2.78+0.04° 0.46+0.16° 0.42£0.03° 9.02+0.322
H+ 0.96+0.30* 4.76£0.02° 3.04%0.14° 0.39+0.00° 0.58+0.03? 8.76 £0.46%
s+ 0.95+0.112 4.76+0.00° 2.784+0.00° 0.42+0.03? 0.45%0.14% 8.48+0.03°
40 CHEF 0.92+0.00* 4.7940.00° 2.6940.08" 0.48+0.00° 0.54+0.06° 8.40£0.33°
50 CHEF 0.95+0.16* 4.55+0.25° 3.06*0.16 0.41+0.05° 0.69+0.09° 8.56+£0.23%
60 CHtT 0.85+0.18* 4.55+0.06° 2.4240.33> 0.44+0.02° 0.50%0.13%® 7.831+0.23¢

G AC PR R T 12.68%~14.08%; M- HETAbB WAL RS, T &% il B2 AL P 5 B il A5 A1

=LA = LR S BRI T A A A R
%, HBEERTREN R, BIESRK (&2 T
B 7 38.03%). LFIR&ERWEE, =tLh=tFEK
I3 TR R LR R, TR s =B R
PR, =M B S E LR T BT

HEEE M TR E T =IR 2 BUZ5 TR, =
L2 3 S R AR DU T A B A i (B
T AL FE RN T 40D, BT WA T AR FE A
SHE, VBRI T AL B AT DA o =L 2561 vhop 4>
TE (K6
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*6 ARETEBRFZEN=tHMFP=LtER. RHEIE. BORERERSEE
Table 6 Content of dencichine, total flavonoids, sugars and total sugars of NRR by different drying methods

AbEE =LE/% ST/ % SR PERE/ Y% KKEY%
HT 0.8140.022 0.08+0.00° 11.3240.66° 49.5540.08°
A 0.80+0.012 0.070.022 9.0540.47¢ 55.2340.04°
A+ 0.7140.02° 0.07+0.04 9.4540.16b 47.8940.05
40 CHET 0.66+0.01° 0.06+0.00° 10.2140.692 60.4640.09°
50 CHET 0.5140.02¢ 0.05+0.00° 11.38+0.55° 62.0040.34
60 CHET 0.4410.02¢ 0.04+0.00° 10.9141.09% 52.6840.05¢
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