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Abstract: A chemical fingerprint is an important mean for quality control of traditional Chinese medicine
(TCM); however, there is much redundant information in a conventional fingerprint that can affect its availability
and accuracy. In this work, the antibacterial biopotency of Scutellariae Radix (Huangqin, HQ) was determined
according to the parallel line method of quantitative response. HPLC was adopted to detect the chemical fingerprint
of HQ; Grey relational analysis (GRA) was used to identify the primary effective components. The results showed
that the antibacterial biopotency of 15 batches of HQ ranged from 0 to 1 000 U-g"' and the average potency was
556.29 +258.57 U-g"' (1 U is equivalent to the bacteriostatic activity of 2.25 pg gentamicin). There were 34 charac-
teristic peaks in the fingerprints of the samples and their similarities were 0.255-0.991. Eight components (P33,
P30/baicalein, P19/baicalin, P15, P29, P34, P31/wogonin and P28) are positively related to antibacterial biopotency
and selected from the top ten components of the grey correlation sequence to define the antibacterially effective
components fingerprint of HQ. This fingerprint can clearly distinguish the commodity specification and grade, and

can also characterize the morphology, components and the bacteriostatic potency differences of HQ. In summary,
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we established an antibacterially effective components fingerprint which provides simplified information on the

antibacterial activity of Scutellariae Radix and could significantly improve the efficacy, specificity, and discrimina-

tive ability of the fingerprint for HQ, and could be a useful reference for the comprehensive quality evaluation of

other TCM.

Key words: Scutellariae Radix; antibacterial biopotency determination; grey relational analysis; antibacterial

effective components fingerprint
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Table 1 Samples information of Scutellariae Radix (Huangqin)
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Sample Part Producing area Pith-decayed ~ Wild/Cultivate ~ Diameter/cm  Grade (1/2/3)
S1 Scutellaria baicalensis Georgi Inner Mongolia Yes Wild 1.0-1.5 2
S2 Non-decayed part of S1 Inner Mongolia Same as S1 Same as S1 Same as S1 Same as S1
S3 Decayed pith of S1 Inner Mongolia Same as S1 Same as S1 - -
S4 Scutellaria baicalensis Georgi Inner Mongolia Yes Wild 1.0-1.5 2
S5 Scutellaria baicalensis Georgi Inner Mongolia Yes Wild 1.0-1.5 2
S6 Scutellaria baicalensis Georgi Hebei Slightly Cultivate >1.2 1
S7 Scutellaria baicalensis Georgi Shanxi No Cultivate 0.7-1.2 2
S8 Scutellaria baicalensis Georgi Shanxi No Cultivate 0.7-1.2 2
S9 Scutellaria baicalensis Georgi Shaanxi Yes Cultivate 1.0-1.5 2
S10 Scutellaria baicalensis Georgi Gansu No Cultivate <0.7 3
S11 Scutellaria baicalensis Georgi Gansu Yes Cultivate >1.5 1
S12 Scutellaria baicalensis Georgi Henan No Cultivate 0.7-1.2 2
S13 Scutellaria baicalensis Georgi Shaanxi No Cultivate 0.7-1.2 2
S14 Scutellaria baicalensis Georgi stem-leaf Heilongjiang - Cultivate - Substitute
S15 Scutellaria amoena C. H. Wright Yunnan No Cultivate - Substitute
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Table 2 Determination results of antibacterial biopotency of
Huanggin
Sample  Potency/U-g"! FL/% Confidence interval/U-g"!
S1 486.04 12.198 0 425.31-543.89
S2 459.68 3.2236 444.26-473.89
S3 0.00 - -
S4 518.91 3.3580 500.58-535.43
S5 830.00 2.029 8 828.31-831.68
S6 605.10 22813 591.21-618.82
S7 701.86 1.7613 689.44-714.16
S8 901.15 3.766 8 885.25-917.09
S9 507.47 5.3428 479.43-533.65
S10 297.60 6.257 5 278.29-315.53
S11 1 000.00 - -
S12 389.85 4.999 8 369.95-408.93
S13 402.64 5.844 7 378.49-425.56
S14 438.45 1.486 8 431.47-444.51
S15 805.54 2.4572 785.20-824.79
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Figure 1

Table 3  Grey correlation degree of 34 peaks in Huangqin finger-

print

Grey Grey Grey Grey
Peak correlation  relational Peak  correlation relational

degree order degree order
P1 0.982 6 R22 P18 0.957 8 R30
P2 0.990 2 R15 P19 0.9957 R4
P3 0.984 0 R20 P20 0.987 2 R18
P4 0.993 1 R10 P21 0.992 5 R11
P5 0.970 4 R28 P22 0.987 2 R19
P6 0.950 6 R33 P23 0.989 8 R16
P7 0.956 7 R31 P24 0.989 0 R17
P8 0.970 6 R27 P25 0.992 4 R12
P9 0.983 9 R21 P26 0.976 5 R25
P10 0.990 7 R14 P27 0.956 5 R32
P11 0.977 1 R24 P28 0.993 9 R9
P12 0.994 0 R8 P29 0.995 3 RS
P13 0.981 8 R23 P30 0.997 6 R1
P14 0.973 1 R26 P31 0.995 1 R6
P15 0.996 3 R2 P32 0.991 0 R13
P16 0.947 3 R34 P33 0.994 7 R7
P17 0.962 0 R29 P34 0.996 1 R3

FITTERIK P R1 (B %5 K /P30) > R2 (P15) > R3 (T2
4K & A/P34) > R4 (% 1/P19) > R5 (P29) > R6 (WL #
% 2/P31) > R7 (P33) > R8 (P12) > R9 (P28) > R10
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KAEBHIART 0.5, B BFEMZER (P<0.05), R H
J2 VIS B T A R BB A3 F At S AN By PLS
(r=0.243 5).P29 (r = 0.173 9).P34 (» = 0.155 9). P31
(r=10.038 1)~ P28 (r = 0.020 8) 5 4 T& 2L f& 1EAH 5%,

30

t/ min

HPLC reference standard of Huangqin. Peak numbers are consistent with the Table 3
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Figure 2 Comparison of HPLC fingerprint and antibacterial effective components fingerprint of Huangqin. A, B: HPLC fingerprint (A)

and antibacterial effective components fingerprint (B) of Huangqin; C, D: PCA of HPLC fingerprint (C) and antibacterial effective compo-

nents fingerprint (D) of Huangqin
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