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ABSTRACT

Background: The purpose of improving the quality of oriental medicinal herbs is to contribute to the improvement of the income of
farm. The present study investigated the effect of reasonable drying methods, different storage conditions and packageing materials
on quality and stability of Scutellaria baicalensis Georgi and for developing GAP (good agricultural practice) guide book.

Methods and Results: Three methods of drying Scutellaria baicalensis roots produced over two years were used to estimate loss
rate owing to drying, storage, and packaging. The methods of drying were categorized into natural drying (36 - 60 h by sunshine),
drying with heat dryer (2 - 10 h), or drying with gas bulk dryer (2 - 10 h). After cleaning, and initial drying for a few days under
controlled temperature conditions, the second phase of drying was carried out at 35, 45 and 55 C. Changes in hunter color values
and quality under the two studied storage treatments (at 20 C indoors and at 4 C in a refigerator) were evaluated. Storage period for
60, 120, and 180 days in three packaging materials, PE (polyethylene package), PP (polypropylene gunnysack), and WP (watertight
packing paper) were studied.

Conclusions: Initial cleaning, reasonable gas drying and hot air drying, and drying in an oven at 35 and 45C after cutting the roots
resulted in the lowest loss rates in S. Baicalensis root. Hunter color valuse indicated that stroage of dry roots at room temperature
was better than PP packaging, and that cold stroage was better than PE packaging for long-term stability.
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Table 1. The drying times of based on different drying method in
Scutellaria baicalensis G. roots.

H EZIM=0 2

ELnic)
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73342 Ggko} 45CoA 78.142 78 =4 Yehth
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< YERA

Table 2. The contents of baicalin, baicalein and wogonin on
different drying method in Scutellaria baicalensis G. roots.

Drvin Drying Contents of flavonoid(%) Total
yh gd temperature o ] ] o
metho () Baicalin Baicalein Wogonin (%)
Hot air 35 8.27 2.81™ 1.83° 12.91"
drying 45 7.96° 2,67  1.72° 12.35¢
55 7.68¢ 255 1674 11.90¢
Gas bulk 35 8.84% 2.98¥ 195 13.77°
js in“ 45 8.52%  2.85% 1840 1321
Ying 55 8.28"> 276> 1.79° 12.83°
Natural drying (sunshine) ~ 7.45"  2.52°¢  1.64™ 11.61™

*Values for each concentrations within a column followed by the
same letters are not significantly different at the 0.05 level (p < 0.05)
as determined by Duncan’s Multiple Range Test (DMRT).

Table 3. Comparison of different drying temperature and
methods in hunter color values and loss rate by
Scutellaria baicalensis G. roots.

: 1
Primary Second Drying Drying c
‘ . : method  {€mperature ] )
Drying Drying Loss Drying Loss (€) a4
method  temperature (C) ;e temperature (C) g4 Cotai 35 71 85 12.53¢ 16.86°
35 45 55 ) 35 45 55 (%) drying 45 75.69%  15.18" 18.20"
Hot air b e b e e oo b e . 55 69.86° 15.42° 19.78°
drying 6.5 5.3 3.1 8.7 9.6° 8.4° 6.3° 10.5 s bk 35 74.33® 17379 1540
as bu a bc be
Gas bulk be c q b be . d b drvi 45 78.14 14.02 17.86
in
drying 4.3 3.1° 2.0 54 7.4% 6.2° 4.8 7.8 rying 55 23 .34b 14.25b¢ 18.25b
Natural X Natural drying (sunshine) ~ 65.39¢ 16.83° 14.05¢
(Sl?rz;:r%e) 36.47 2.3 49.6 4.9 *Values for each concentrations within a column followed by the

*Values for each concentrations within a column followed by the
same letters are not significantly different at the 0.05 level (p < 0.05)
as determined by Duncan’s Multiple Range Test (DMRT).
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same letters are not significantly different at the 0.05 level (p < 0.05)
as determined by Duncan’s Multiple Range Test (DMRT). "'Cl; Color
index [L; brightness (O - 100), a; +a red, -a green, b; +b yellow, -b
blue].
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glo] gkgsle] Fdo] tEE ) dvhe A& &dt 2 Yol Fuls 2 ARS8 717t 46004 13.4%, 82004
b, AE, s, EebA 5 okRelA] 719 12.0% A== FoA& A B

H3 (Chang et al, 2011; Han et al, 2012; Kim et al, 3hH, ¥ AT Hal 9 B8-S WP ¥AHTE PP
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Table 49} 7o] 3z 7Axs el AxAE A% W3l PP ¥4 @ PE TAo] 2}t 15-27%, 1.0-1.9% $FO=2

Table 4. Changes hunter color values and quality by different storage conditions and package mediums of Scutellaria baicalensis G. roots.

Storage Storage time Package a Loss rate Decayed rate
conditions (month) mediums L a b (%) (%)
PEY 76.052 14.09 18.86% 3.2 2.1
) ppY 73.48° 14.98" 18.50° 4.4 3.0
WP% 72.10% 17.03% 18.04% 6.2¢ 4.1¢
Submeans 73.88° 15.37° 18.47" 4.6 3.1
PE 74.02°° 13.21¢ 18.07° 8.2° 5.4¢
PP 71.86" 13.75% 17.63 9.0 6.0
RT" 4 WP 69.61% 15.47° 17.21< 10.15¢ 6.7
Submeans 71.83% 14.14b¢ 17.64% 9.1¢ 6.0°
PE 72.70P¢ 10.27¢ 17.20% 11.7° 7.8°
6 PP 70.84¢ 10.83< 16.84“ 13.3% 9.0
WP 67.924 11.56% 16.38¢ 15.22 10.12
Submeans 70.49¢ 10.89< 16.81¢ 13.4% 9.0
Means 72.07% 13.47¢ 17.64 9.0 6.0"
PE 75.05% 15.79® 20.28% 2.79 1.8¢
) PP 72.54b¢ 16.78% 19.84% 3.8 2.5
WP 70.15¢ 17.922 19.21% 5.9 4.0
Submeans 72.58" 16.83% 19.78%® 4.1 2.8
PE 73.57° 14.43% 19.40® 7.4 5.0°
PP 71.12b¢ 14.96" 18.97% 8.2¢ 5.6
1T 4 WP 69.52¢ 15.75% 18.44% 8.9 6.0
Submeans 71.40° 15.05° 18.94% 8.2¢ 5.5¢
PE 72.35% 10.96% 18.56° 10.4% 6.8™
6 PP 70.12¢ 11.62< 18.12¢ 11.9 8.0°
WP 68.02¢ 12.90¢ 17.59« 13.7% 9.1%
Submeans 70.16° 11.83% 18.09° 12.0 8.0°
Means 71.38™ 14.57% 18.94%® 8.1° 5.4°

*Values for each concentrations within a column foIIowed by the same letters are not 5|gn|f|cantly different at the 0.05 level (p < 0. 05)
determined by Duncan’s Multiple Range Test (DMRT). "RT; Room temperature (indoor, 20TC), ?LT; Low temperature (refrigerating, 4°C); PE;
Polyethylene, *PP; Polypropylene, *WP; Watertight packing paper, °Cl; Color index [L; brightness (0 - 100), a; +a red, -a green, b; +b yellow, -
b bluel.
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Table 5. Comparison of different storage conditions and package mediums in baicalin, baicalein and wogonin contents by Scutellaria

baicalensis G. roots.

Storage Storage time Package Contents of flavonoid(%)
conditions (month) mediums Baicalin Baicalein Wogonin Total
PEY 7.38P 2.49b 1.62° 11.49°
9 ppY 7.02b¢ 2.38 1.54%¢ 10.94%¢
wWp?) 6.74¢ 2.28¢ 1.48¢ 10.50¢
Submeans 7.05 2.38> 1.55b¢ 10.98
PE 6.80™ 2.30 1.50™ 10.60"°
PP 6.52¢ 2.21¢ 1.44¢ 10.17¢
RT" 4 WP 6.21 2.10% 1.37% 9.68<
Submeans 6.51¢ 2.20¢ 1.43¢ 10.14¢
PE 6.38 2.16% 1.40% 9.94%
6 PP 6.02< 2.04% 1.33% 9.39
WP 5.70¢ 1.934 1.25¢ 8.88¢
Submeans 6.04 2.04< 1.32¢ 9.40
Means 6.53¢ 2.21¢ 1.43¢ 10.17¢
PE 8.51° 2.88° 1.87% 13.26%
) PP 8.14% 2.75% 1.79% 12.68%
WP 7.86% 2.66% 1.73%® 12.25%
Submeans 8.17% 2.76% 1.80% 12.73%
PE 7.95%® 2.69% 1.75%® 12.39®
PP 7.62% 2.56% 1.67% 11.85%
(r? 4 WP 7.34b 2.48b 1.61° 11.43b
Submeans 7.65% 2.58% 1.67% 11.90%
PE 7.46° 2.53P 1.65° 11.64°
6 PP 7.12b¢ 2.40P 1.56> 11.08
WP 6.81¢ 2.30¢ 1.48° 10.59°
Submeans 7.13b¢ 2.41b¢ 1.56 11.10%
Means 7.66% 2.58% 1.68® 11.92®

*Values for each concentrations within a column followed by the same letters are not S|gn|f|cant|y different at the 0.05 level (p < 0. 05) as

determined by Duncan’s Multiple Range Test (DMRT). '

RT; Room temperature (indoor, 20C), 2

'LT; Low temperature (refrigerating, 4°C), *

Polyethylene, “PP; Polypropylene, WP; Watertight packing paper, °Cl; Color index [L; brightness (0 - 100), a; +a red, -a green, b; +b yellow b

blue].

ol th (Table 4).
83 AxE 3 ¥ojo] A=A baicalin, baicalein,
wogonin B F AR FHEFE G2 AFH A 6.53%,
221%, 1.43%, 10.17%Xc} #2327 A7} Z+H2F 1.13%,
0.37%, 0.25%, 1.75% B2 Fo} Fdo| PF=AL A7
7PH baicalin, baicalein, wogonin % & AJEgHES J2 A
2 2 R HFNA 7.05%, 2.38%, 1.55%, 10.98%ET} 4
ML 2 6 /ML AA7F Z4H2F 0.54-1.01%, 0.18-0.34%,
0.12-0.23%, 0.84-1.58% AEE Yolgom, A& A% 2
MY H2olA 8.17%, 2.76%, 1.80%, 12.73%c] Hlate] 4 7)
4 2 6 MY AAME ZH2}F 0.52-1.04%, 0.18-0.35%,
0.13- 0.24%, 0.83-1.63% JE2 & dreko = Yeh} A%

717k0] Ay} g2 2T ¥
ek XY A FadE ¢

r_{

Sheisl= WP XZ7JHT} PP

A= AFE AATH (Table 5).
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} 9 PE X A2olA baicalin TFS 6.78%HT} 033
63% =3, baicalein T 2.29% Er} 0.08-0.18%
M_tt] wogonin = 1.49%0] HlE] 0.08-0.15% =%
= A8 Pl 10.56%01 118k 0.54-1.00% F=
FOIR 1—t— AFE HAT (Table 5).
gigterd AektAos AZE 71522 baicalin, baicalein,
wogonin®] o] 10.0% o’Fo g 8= rt. Az Wy 2
A 24 £ A5E EZ 7]Fo0A baicalin, baicalein,
wogomn91 glaro] =9t AxyE kg AE ?‘Sl-Etjr,]. ZA 3
&E SIS W A 74 VI ol TR F=HUT
ool AxE Tt HH AxE S Hele A7
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