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Effects of different drying methods on drying characteristics and appearance
and components of Pinelliae Rhizoma

LUO Yin-zhu, LIU Yong, HUANG Bi-sheng, LIU Yan-ju, LIU Qi, LEI Mi, LIU Da-hui
School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China

Abstract: Objective In order to explore the influence of different primary drying methods (sun-drying, shade-drying, and hot-air
drying) on the appearance characteristics, internal structure and quality and select the suitable drying and processing methods of Banxia
(Pinelliae Rhizoma). Methods In this study, comparing the fresh Pinelliae Rhizoma’s dynamic changes of the moisture content ratio
and drying rate with different drying time under sun-drying, drying-in-the-shade, and hot air drying (40, 55, and 70 °C), the effects of
different drying methods on the appearance, drying rate, density, ash, extractives, starch and nucleoside (guanosine, uridine, adenosine,
inosine, uracil, and hypoxanthine) and the quality of Pinelliae Rhizoma was evaluated comprehensively. Results The results showed
that it took the longest time for fresh Pinelliae Rhizoma to reach the water equilibrium point by traditional shading drying, about 179
h. The surface of Pinelliae Rhizoma turned black and brown, the appearance was worse, the section was flocculent, and the powder
was insufficient. The time of sun-drying was 40.8% shorter than that of shade-drying. The medicinal materials had good appearance,
high density and solid quality. The content of amylose was the highest, and the content of nucleosides was higher overall. Hot air drying
processing speed is accelerated, and the time consumption was 59.8%—89.9% shorter than that of drying-in-the-shade, the density
decreases with temperature rise, the inner cracking and even the phenomenon of hollow, serious horniness samples, high amylopectin,

powder reduced, the appearance was better under 55 ‘C drying, extract content varied with temperature was reduced by 7.8%—24.6%
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than drying-in-the-shade, After 70 C hot air drying, the contents of uridine, uracil, adenosine was highest, however, hypoxanthine

and inosine was highest under 40 ‘C and 55 °C hot air drying, while the content of guanosine was highest under drying-in-the-shade.

Conclusion Based on the comprehensive consideration of appearance characteristics, the content of pharmacological components

and cost, sun-drying was the best processing method for Pinelliae Rhizoma. If the medicinal material processing quantity was large,

the processing methods of Pinelliae Rhizoma can adopt solar greenhouse multilayer drying technology and develop low temperature

insolation drying technology.

Key words: Pinellia ternate (Thunb.) Breit; dry; colour difference; sun-drying; shade-drying; hot-air drying; appearance character;

drying rate; density; ash content; extract; starch; nucleoside; guanosine; uridine; adenosine; inosine; uracil; hypoxanthine; quality of

medicinal materials
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Pinelliae Rhizoma sample under sun-drying (B)
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Fig. 2 Drying curve (A) and drying rate curve (B) of
Pinelliae Rhizoma under different drying methods
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Table 2 Comparison of epidermal and cross-sectional color of Pinelliae Rhizoma under different drying methods

o RIK Yl
TRRTTIE - - " - -
a b AE L a b AE
A 8525+1.64* 0.36+0.67° 9.68+1.96¢ 0.004 86.64+0.93¢ —0.10+0.33¢ 8.88+1.50? 0.00¢
i 67.341+6.74° 14.04+1.19* 32.10£2.95> 29.67+4.80° 92.02+2.21* —0.05+£0.33¢ 6.00+0.69° 7.02+2.222
A+ 60.13+3.359 10.89+1.73 29.48+5.17° 36.57+2.15* 82.62+1.13¢ 1.73+0.14* 7.544+0.07* 3.98+0.88"

40 CHETF 64.96+14.62¢ 13.24+0.66* 35.43+4.11* 35.68+2.20° 87.96+1.72% 1.07+0.56> 6.49+0.28* 3.79+1.07>
55 CHEF 71.13£4.40° 13.16+2.67* 38.74+3.44* 34974453 90.3242.24® 0.02+0.15¢ 5.56+0.25¢ 5.95+1.62%
70 ‘CHEF 70.51+£4.71° 12.74+1.57* 37.67+£2.93* 3437+2.32* 86.01+1.89° 1.33+0.26® 7.531+0.14% 2.5640.45°

BEWFERE (LSD) ZEIENMT, FIEUEFEANFFE a~d FoRARAEBEE 2 FIEF) 5% REKT, PrallEisbeFRsr e, B
AL a, Hidha FABAR BEZFEILAD, S5iChb FABARBEZREILN ¢, USRI ab WFORILAHA i N a. b
HIAL BRI TE W2 2 5%, bey od AR FARIF

The difference significance test is the LSD method (LSD) multiple comparative analysis, after the same column value, different letters a to d indicate that

the difference between different treatments reaches a significant level of 5%, values followed by the same alphabet in the same column are not significantly
different. All measurement indicators are compared in the same column. In each column of letters, the treatment with the maximum mean value is denuded
as a, b refers to the group that is significantly different from a, and so on; ab indicates that this treatment group has no significant difference compared with

the treatment groups marked as a and b, and the same is true for bc and cd. Same as below tables

M SEM MAFETHITETRA RS CHERERRILEED (K 3),
REWT I A O GEAG BEAT I AT el I, 4B 3.3 AREIFRAENEEAMIT TR, k. =i
H AP R TISLIR EARRUDN, B, GRS 1. BE. KR
BA T~ A B it W R ELAR /N 2, BRI T K ANF TR TG TR 2 B T2 AR
HZ: 3 AT BT, TABRRSER SEPWAKR, WIS 55 CHTIr TR,
8%, 70 CHETFAHEAXS 40 'CH 55 CHAF 40 CHEFHT TGN, BIF K& EEUC. TR

=

r Wepe , i s e i ' Sy oh
iR AT 40 CHF 55 CHT 70 CHT
B3 TREFEFETHEAMERE (A ¥IE B). SEM (C) ER
Fig. 3 Surface (A), cross section (B), and SEM (C) images of Pinelliae Rhizoma with different drying methods
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Table 3 Effects of different drying methods on the drying rate, density, extract, ash content and rehydration ratio of Pinelliae

Rhizoma (n =3)

Qb %% K5 1% Y% T /(g-em™) K
i+ 37.78£0.00° 3.0540.23° 16.89+0.32 1.3440.01° 1.5540.05%
A+ 38.15+0.64° 3.4340.420 18.29+0.61° 1.3340.01° 1.4240.02°
40 CHT 37.41+0.64° 3.4040.35 16.86+0.24° 1.3340.01° 1.6740.15°
55 CHET 38.52+0.64° 3.3740.87 14.33+0.09° 1.2340.02° 1.7040.072
70 CHET 37.7840.00° 3.4840.65 13.79+0.19° 1.16+0.03¢ 1.654+0.07°

® 4 TRTRAENFELMIEN S ERE/EBTEH
AEERIRIE (n =3)

Table 4 Effects of different drying methods on starch
contents and amylose/branched amylose ratio of Pinelliae
Rhizoma (n =3)

FRIT EEEER /%

REVEN % SR/ BN HUE

=+ 33.784£0.94* 58.85+2.67% 1.74
i+ 29.30+3.85° 52.96+5.95¢ 1.81
40 CHET 33.10£0.58% 64.2040.70 1.94
55 CHET 31.14+£1.96% 57.89+4.66% 1.86
70 THET 29.9840.49% 68.59+2.292 2.29

40 CHET FBE 72.7%; JRE RS 70 CHT SR
m, Sefth 4 MEEEREZERAK, B 70 CHTR
B 36.8%~47.4%; W& &L S5 CHTE&E
e, BT, 70 CHEFERAR, 855 CHFF
B 76.9%; JRMENE o F /2 70 CHET& 2,
Wk, 40 5 55 CHFSERIC, 870 CHE
TR 72.0%; BRERSSEZ 70 CHRT&ER
B, 55 CHEFHWR, oAt 3 MabHE AR, 870 C
HET T B 83.3%

gEbAran, RS P R RS
B B IR T RIS R, R

®5 TRTEAENHFELTLBSSENFME (n=3)

Table 5 Effects of different drying methods on content of nucleosides in Pinelliae Rhizoma (n = 3)

i H/(mg-g ™)

TR oRe VS JRE ITRE TR e

i+ 0.051+0.002 0.091+0.012b 0.24+0.01° 0.11+0.00° 0.11£0.00b 0.01£0.00¢
B+ 0.07£0.012 0.101+0.012b 0.201+0.02¢ 0.121+0.0120 0.10+0.01° 0.01£0.00¢
40 CHt+ 0.05+0.012 0.1140.028 0.22+0.02b¢ 0.111+0.012 0.071+0.00°¢ 0.01£0.00¢
55 CHt+ 0.06+0.012 0.08+0.02° 0.23+0.00b 0.13+0.012 0.071+0.02¢ 0.02+0.00°
70 CHt+ 0.02+0.00° 0.03+0.01¢ 0.38+0.022 0.03+0.00¢ 0.25+0.012 0.06+0.012
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