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Research on Changes of Composition and Efficacy of Scutellariae Radix
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[ Abstract | Objective: The dynamic changes of composition and efficacy were analyzed during the process
of preparation of Scutellariae Radix extract (SRE), and the research ideas to determine the reasonable extraction
process were explored. Method: Four products were prepared according to the preparation procedure of SRE
collected in the 2015 edition of Chinese Pharmacopoeia, which were water extract ( sample 1), first acid
precipitation product (sample 2), alcohol precipitation product (sample 3) and second acid precipitation product
(sample 4). The content of each component in the above four samples and their antipyretic and anti-inflammatory

effects were determined, respectively. The correlation between composition and efficacy were analyzed by grey
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correlation analysis and bivariate correlation analysis. Result: Acid precipitation could significantly increase the
content of five flavonoids in SRE, but alcohol precipitation was not obvious to improve the content of five
flavonoids. Sample 1 had the strongest antipyretic effect on the fever induced by dry yeast in rats, the inhibitory
effect of sample 2 on dimethylbenzene-induced mouse ear swelling and carrageenan-induced foot swelling was the
most obvious. The antipyretic and anti-inflammatory effects of sample 3 and 4 obtained by further purification were
weakened, which meant further purification caused loss of efficacy. The gray correlation coefficients between
baicalin and temperature increase, ear swelling rate and foot swelling rate were 0.78, 0.81 and 0.70, the
bivariate correlation coefficients were 0. 957, 0. 848 and 0. 819, respectively; which were all maximum among the
five components, indicated that baicalin had the greatest impact on efficacy. In addition to baicalin, the bivariate
correlation coefficients between other four components and temperature increase, ear swelling rate and foot swelling
rate were negative ( except for baicalein in antipyretic effect), which indicated that the overall antipyretic and
anti-inflammatory activity for SRE can be enhanced by increasing the content of these four components.
Conclusion: In summary, although baicalin has the greatest impact on the efficacy of SRE, but not the higher the

better; on the contrary, the overall antipyretic anti-inflammatory effect of SRE can be enhanced due to the addition

of other four components. The antipyretic and anti-inflammatory effect of SRE is a contribution of a variety of

ingredients. During the preparation of SRE, we should take into account the impact of a variety of ingredients on

the efficacy, in order to void loss of efficacy due to over-purification.
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Fig. 1 HPLC of each intermediate product of Scutellariae

Radix extract
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Table 1  Standard curves and linear ranges of five flavonoids in

Scutellariae Radix extract

S R o 1 R 2 e Al /mg- L
WA Y=0.4925X+0.893 1 0.9998 8.6560 ~554.00
BPE AT Y=0.3297X-0.0236 0.9998 0.2762 ~17.68
WHAT Y=0.6202X-0.0082 0.9999 0.175 0 ~44.80
WA Y=0.8706X-0.3848 0.9999 0.9281~29.70
WHEREZE Y=1.0489X-0.0488 0.9999 0.073 8 ~4.72

ARIE TR (29.70 mg-L™") 0.2 mL, I3 #2452 X B 5

Wi(4.72 mg-L°")0.2 mL,#% 2. 1.1 i T {4 3% 5 1

WSE T H 5 A A B AR [ Ak vk ok 101.9%
3.
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Table 2 Content of each component in four samples of Scutellariae

Radix extract(n =6) %
B BPEEAIT A AT EEE WA E
1 0.6861 20.71 4.585 1.255 0.416 9
B2 0.6351 48. 88 9. 840 3.336 1.226 0
3 0.4745 51.51 9.267 1.017 1.141 0
4 0.3242 89.96 0.391 2.914 0.129 3
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Fig.2  Effect of different samples on body temperature in fever

model rats(x +s,n =10)
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Table 3  Inhibition of different samples on mouse ear swelling

model(x 5,7 =10)

21 51 i fik £/ mg fib Bk 2/ %
2 H 8.65+1.97%%%% 101. 63 +24, 35234
K1 4.57 +0.90" 55.20 +21.83"
B2 4.20 £2.01"% 41.95 £20.10"*)
¥ 3 6.12 +2.16"% 66.94 £24. 81"
B 4 5.31=1.61" 64.32 £21.35"%

WS ALY P<0.05; 58 1 41> P <0.05; 52
RS P <0.05; 5K 3 ALY P<0.05; SR 4 HILE P <
0.05(F4[[),
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Table 4 Effect of different samples on foot swelling rate of model

rats(x +s,n=10) %

215 1h 2 h 4 h 6 h 8 h

25 51.3+4.2 64167 78.4+8.8" 60.8+6.1 74.4+6.9

FE1  65.227.77951.2+9.7 75.2+6.4 64.5+7.6 69.1+8.3
FE2  42.5+5.3% 46.4+8.1 53.3+7.3"% 60.1+5.4 71.7+54
FE3 407 +8.2% 55.2%4.5 68.2%54  60.29.8 63.5+4.2

P4 49.129.4 53.3+7.4 58.7+7.0 64.1+£7.0 62.3+£8.3
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Table 5 Gray relational analysis between content of index
ingredients in Scutellariae Radix extract and its antipyretic and anti-

inflammatory activity

%y A T e B Hh ik % F2 I e 3R
WY 0.78 0. 81 0.70
W 0. 70 0.78 0. 66
DU AT 0. 60 0. 66 0.51
R 0. 66 0.70 0.53
R & 0.54 0.61 0.47

2.5 XUBHMKTESH @il SPSS 21,0 Bk X
5 I Ve T RRUMI gk BT 4 305 P i 0 1 A A A
Ab PR 5 A AR PG I A HE AT BUAE S AR A A A, 3
4 Pearson AHOC R B, WL 6 4R A BLS it Pt R
TR A S i i ) R S, 5K O R 0 A 4
R—E, HMNASCRBh R, B o 540, HoAlh 4
iS5 Al T T L i R 2 60ORE 5GP R
T EE A R R AL ), B0 R B e 4R O b X LA A
OB A2 5 S A T v (A b B SR AT B A A
PUAR 225008 5 o DRI 4 1 iy - S ) P R B
M A TLA R 1 35 8, A7 ) T 48 o 5 B
Yy s A 255

®6 EERDUNERESCESEMARRKEENNTEMEX
1453 #
Table 6  Bivariate correlation analysis between content of index
ingredients in Scutellariae Radix extract and its antipyretic and anti-

inflammatory activity

4y fEAMICRE  HMARSCRE  RIHIE R

AT 0.957" 0. 848 0.819

LIy ol s -0.968" -0.721 -0.734

D H AT -0.382 -0.563 -0.498

K 0.592 -0. 647 -0.765

W HZR -0.250 -0.469 -0.359
¥V P<0.05,
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