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Abstract: Objective To establish the quality evaluation system of Berberidis Radix (BR) standard decoction. Methods
According to the preparation requirements of BR standard decoction, 15 batches of BR standard decoction powder was prepared,
and, the index components in BR standard decoction was identified by using TLC chromatography. The content of index components
was then detected by using HPLC, and the transfer rate of the index composition and the yield of the paste were calculated. Using
infrared spectrometer to scan 15 batches of three standard decoctions. The infrared fingerprint spectrum was established, and the
correlation between each batch was analyzed by using the two-index sequence analysis method. UV-vis spectrophotometer was used
to respectively scan 15 batches of three needle standard medicinal broth for, establishing ultraviolet control map. The similarity
between the fingerprint of sample and control was analyzed by SPSS software. Results The yield of 15 batches of standard decoction
was 3.42%—6.36%. The content of berberine hydrochloride was 7.53%—13.98%, and the total transfer rate was 39.64%—73.62%.
The same colored fluorescent spots were appeared at the corresponding positions of BR standard decoction, the berberine
hydrochloride control, and BR control solution and the spots were in the same position of the same silica gel G thin layer. The lower
limit of total peak rate of IR fingerprint was 50.0%, and the variation peak rate was 0.0%—62.5%. The similarity of UV fingerprints

was all greater than 0.9, and the variation acceptable range was 0.768—1.000. Conclusion A stable and reliable method for the
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comprehensive quality evaluation of BR standard decoction was established, which can provide reference for the quality control of

BR formula granules.

Key words: Berberidis Radix; standard decoction; formula granule; quality evaluation; two-index sequence analysis method;
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Table 1 Information of 15 batches of BR
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Fig.1 Three TLCs for reference products, control herbal medicine solution, and standard decoction of BR
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substance (A) and index components in BR standard
decoction (B)
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Table 2 Physical and chemical characteristic parameters of
BR standard decoction

- % IR NEEWI%  FRAREY

W TR HEER%
S1 5.40 0.60 5.84 35.84
S2 3.87 3.39 3.95 13.65
S3 3.60 2.82 4.02 10.72
S4 5.98 3.47 3.94 17.72
S5 6.01 074 1965 83.76
S6 4.14 087 1262 61.47
S7 4.80 074 1404 88.67
S8 4.00 118 1332 24.22
S9 5.04 066  11.60 49.97
S10 4.83 0.55 5.28 46.37
s11 5.20 0.51 7.12 72.60
S12 5.11 073  19.76 77.08
S13 5.12 0.65 1280 52.85
S14 4.72 054  14.07 79.06
S15 5.51 140 1327 135.40
SR 4.89 126 10.75 56.63
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Fig. 3 IR fingerprint overlay of 15 batches of BR standard
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Table 3 Peak statistics of IR fingerprints of BR standard decoction
\ viem™
I
| 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S1 — 340098 2928.10 1 604.24 1509.36 1401.40 — 127427 — — 1052.27 925.24 616.25
S2 — 3401.052930.41 1604.23 1509.16 1400.50 — 127523 — 110431 1052.81 — 616.20
S3 — 340125293548 1605.92 1508.87 139839 — 127573 — 1104.09 1077.03 — — 621.77
S4  3786.63 3401.452931.23 1605.60 1508.29 1391.92 — 127480 123851 — 1077.50 — — 61593
S5 3771.64 3400.85 2936.11 1605.05 1509.80 1392.06 — 1275.28 1237.73 1102.81 1078.04 — 61594
S6  3786.36 3412.752931.56 1607.00 1508.50 140090 — 127476 — — 1078.14 —  6l6.11
S7 — 3429.102927.09 1618.08 1508.04 138546 — 127541 — — 1077.36 — — 619.25
S8 — 339195292846 1603.61 1508.63 1390.00 1364.51 1275.02 1235.30 1102.70 1077.90 1 035.25 916.66 615.78
S9 — 342280292738 1619.68 1508.32 1385.84 — 127512 — — 107715 — 61832
S10 — 341927 2928.05 1 613.98 1508.53 1401.83 — 127493 — — 107752 — 618.07
S11 — 3421.722929.06 1620.13 1508.55 138541 — 127500 — —  1078.11 — —  612.01
S12 3854.90 3401.07 2935.23 1 603.45 1508.04 1400.24 — 1275.02 1235.11 1103.59 1077.36 —  918.10 616.03
S13 —  3405.64 2926.84 1 606.54 1509.12 1392.08 — 127537 — — 107776 — 61520
S14 — 3401.64 2927.58 1607.73 1509.55 1403.74 — 127445 — — 1052.32 — 616.28
S15 — 3401.652927.56 1605.30 1509.63 1400.67 — 127518 — 1107.73 1052.83 —  924.62 615.58

R AR 2 70 (0 LA U B R0 AR S e 2 XU AR A
FEBV TS R ISR 4. R 4 A0, A IERNEE
4 50.0%~100.0%, 2% F: 05255 FlN 0.0%~62.5%.
SERTRT AL, LA IR TR A E N 50.0%.

2.4.5 15 MR =R FRHEZ 77 B AL 53 B

A #H: S1:S4(58.3%: 16.7%, 25.0%); S1: S5
(53.8%: 15.4%, 30.8%); S1 : S13 (70.0%: 28.6%,
14.3%); S4 : S5 (90.0%: 0.0%, 10.0%); S4 : S13
(80.0%: 25.0%, 0.0%); S5 : SI13 (72.7%: 37.5%,
0.0%).

B #H:S2 : S7S9S10S11 (70.0%: 28.6%, 14.3%);
S12 : S7S9S10S11 (66.7%: 0.0%, 50%); S7 :

S9S10S11 (100.0%: 0.0%, 0.0%)-

C4: S6:S7 (88.9%: 12.5%, 0.0%): S6 : S8
(57.1%: 12.5%, 62.5%).

A =S PY )N, S4 & S5 H AT 16 R I B A
KL SRR N

B =1t ) 7, S7. S9. S10. S11 HIZL4h
BEFLUEE M s, o S7 1 S9S10S11 LA iR
N 100.0%, B KT S2 1 S7S9S10S11 Al S12 ¢
S7S9S10S11 H AR, AL FIERA 0.0%, K
F S2 :S7S9S10S11 A1 S12 : S7S9S10S11 [yAr 5+
E2 8

C 2 S6 & ST (NI AIEZN 88.9%, A8 Rl
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Table 4 Common peak rates and variation peak rates of BR in different batches

il (P: Pvas Puw) igdl (P: Pvas Puw) igdl (P: Puws Puw)
SI:S2  (80.0%: 12.5%, 12.5%) [S2:S3  (80.0%: 12.5%, 12.5%) |S3:S5 (81.0%: 0.0%, 22.2%)
SI:S3  (63.6%: 28.6%, 28.6%) |S2:S4  (58.3%: 28.6%, 42.9%) |S3:S6 (80.0%: 12.5%, 12.5%)
SI1:S4  (583%: 16.7%, 25.0%) |S2:S5 (66.7%: 12.5%, 37.5%) |S3:S7 (88.9%: 12.5%, 0.0%)
S1:S5 (53.8%: 15.4%, 30.8%) [S2:S6  (63.6%: 28.6%, 28.6%) |S3: S8 (61.5%: 12.5%, 50.0%)
S1:S6  (63.6%: 18.2%, 18.2%) |S2:S7  (70.0%: 28.6%, 14.3%) |S3:S9 (88.9%: 12.5%, 0.0%)
S1:S7  (70.0%: 28.6%, 14.3%) |S2:S8  (57.1%: 7.1%, 35.7%) |S3:S10 (88.9%: 12.5%, 0.0%)
SI1:S8  (57.1%: 12.5%, 62.5%) [S2:S9  (70.0%: 28.6%, 14.3%) |S3:Sll (88.9%: 12.5%, 0.0%)
S1:S9  (70.0%: 28.6%, 14.3%) |S2:S10 (70.0%: 28.6%, 14.3%) |S3:SI2 (75.0%: 0.0%, 33.3%)
SI1:S10 (70.0%: 28.6%, 14.3%) [S2:S1l1 (70.0%: 28.6%, 14.3%) [S3:SI3 (88.9%: 12.5%, 0.0%)
SI1:SIl  (70.0%: 28.6%, 14.3%) |S2:S12 (61.5%: 12.5%, 50.0%) |S3:Sl4 (63.6%: 28.6%, 28.6%)
SI1:S12 (61.5%: 12.5%, 50.0%) [S2:S13 (70.0%: 28.6%, 14.3%) [S3:S15 (70.0%: 14.3%, 28.6%)
SI1:S13  (70.0%: 28.6%, 14.3%) |S2:S14 (80.0%: 12.5%, 12.5%) |S4:S5 (90.0%: 0.0%, 10.0%)
SI:S14 (80.0%: 12.5%, 12.5%) |S2:S15 (90.0%: 0.0%, 11.1%) |S4:S6 (90.0%: 11.1%, 0.0%)
SI1:S15 (90.0%: 0.0%, 11.1%) |S5:S6  (81.8%: 22.2%, 0.0%) |S4:S7 (80.0%: 25.0%, 0.0%)
S6:S7  (88.9%: 12.5%, 0.0%) |S5:S7  (72.7%: 37.5%, 0.0%) |S4:S8 (64.3%: 11.1%, 44.4%)
S6:S8  (57.1%: 12.5%, 62.5%) |S5:S8  (71.4%: 10.0%, 30.0%) |S4:S9 (80.0%: 25.0%, 0.0%)
S6:S9  (88.9%: 12.5%, 0.0%) |S5:S9  (72.7%: 37.5%, 0.0%) |S4:S10 (80.0%: 25.0%, 0.0%)
S6:S10  (88.9%: 12.5%, 0.0%) [S5:S10 (72.7%: 37.5%, 0.0%) |S4:Sll (80.0%: 25.0%, 0.0%)
S6:SI1  (88.9%: 12.5%, 0.0%) |S5:S11  (72.7%: 37.5%, 0.0%) |S4:SI2 (83.3%: 0.0%, 20.0%)
S6:S12  (75.0%: 0.0%, 33.3%) [S5:S12 (91.7%: 0.0%, 9.1%) [S4:SI3 (80.0%: 25.0%, 0.0%)
S6:S13  (88.9%: 12.5%, 0.0%) |S5:S13 (72.7%: 37.5%, 0.0%) |S4:Sl4 (63.6%: 28.6%, 28.6%)
S6:S14  (70.0%: 14.3%, 28.6%) [S5:S14 (58.3%: 42.9%, 28.6%) [S4 :S15 (53.8%: 42.9%, 42.9%)
S6:S15 (58.3%: 28.6%, 42.9%) |S5:S15 (61.5%: 37.5%, 25.0%) |S9 :S10 (100.0%: 0.0%, 0.0%)
S7:S8  (61.5%: 0.0%, 62.5%) [S8:S9  (66.7%: 50.0%, 0.0%) |S9: S11 (100.0%: 0.0%, 0.0%)
S7:89  (100.0%: 0.0%, 0.0%) |S8:S10 (66.7%: 50.0%, 0.0%) [S9:SI12 (66.7%: .0.0%, 50.0%)
S7:S10 (100.0%: 0.0%, 0.0%) [S8:SIl (66.7%: 50.0%, 0.0%) [S9 :SI3 (100.0%: 0.0%, 0.0%)
S7:S11 (100.0%: 0.0%, 0.0%) |S8:S12 (78.6%: 18.2%, 9.1%) |S9:Sl4 (70.0%: 14.3%, 28.6%)
S7:S12  (66.7%: 0.0%, 50.0%) [S8:SI13 (66.7%: 50.0%, 0.0%) [S9 :S15 (63.6%: 14.3%, 42.9%)
S7:S13  (100.0%: 0.0%, 0.0%) |S8:S14 (50.0%: 71.4%, 28.6%) |S10: SII (100.0%: 0.0%, 0.0%)
S7:S14  (70.0%: 14.3%, 28.6%) |S8:S15 (64.3%: 44.4%, 11.1%) |S10: SI2 (66.7%: 0.0%, 50.0%)
S7:S15 (63.6%: 14.3%, 42.9%) |SI11:S12 (66.7%: 50.0%, 0.0%) [S10 :S13 (100.0%: 0.0%, 0.0%)
S12:S13 (66.7%: 50.0%, 0.0%) |SI1:S13 (100.0%: 0.0%, 0.0%) |S10: S14 (70.0%: 14.3%, 28.6%)
S12:S14 (50.0%: 71.4%, 28.6%) [SI11:S14 (70.0%: 14.3%, 28.6%) [S10 :S15 (63.6%: 14.3%, 42.9%)
S12:S15 (69.2%: 33.3%, 11.1%) |SI1:S15 (63.6%: 14.3%, 42.9%) |S7:S9S10S11 (100.0%: 0.0%, 0.0%)
S13:S14 (70.0%: 14.3%, 28.6%) |S14:S15 (72.7%: 12.5%, 25.0%) |S2:S7S9S10S11 (70.0%: 28.6%, 14.3%)
S13:S15 (63.6%: 14.3%, 42.9%) |S3:S4  (72.7%: 12.5%, 25.0%) |S12: S7S9S10S11 (66.7%: 0.0%, 50%)

43N 12.5% 0.0%, S6 : S8 KIFLHIEHRN 57.1%, MR =TS = BT brUEZ 7 21 41 B0 AR DL

AR IER N 12.5% 62.5%. k. B41S2 : S7S9S10S11 FIC4H S6 : ST L S6 -
UL BT WL, Rl —F=HE— A B A2 = S8 AL A W2 KT A8 SIS A 25 S v UL, AR e 771

TRy 45 B bR 2 79 R 21 M PR AR UL v GRS R 1T S NEAR AN = T G iy N
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. 4541 +

25 ZFSHREAT UV i8S EERVE L

251 e DAAR KRR IHE NS
FEIBOEAT R AR GIE I E , S TE 2.00 nm, 94
JEH: 200.00~800.00 nm, YRR Abs, i
[F]RE 0.5 nm, PRIEFH.

252 fHRAHIE  EEERUEZ T TR (SD
0.1g, FEHEMIT, HBBITEAEMAT, AL
K 20~30 mL, #AEFEMEHEZS 50 mL £, #
BEZIE, EAMRMS 1 B 500 £%); B 1.0 mL
B 1 T 10 mL =R, HAE KRR ZIE,
YE AR 2 (FR%E 5 000 £i5); [FIVEMRE 10 000 15,
YENBERS 3. BB “2.5.17 TR i st ik 3
Fh AR S BT ORI o MRS ECN 10 000 50,
FIREeiE, IEER) Abs EIITE 0.2~2.5, HUILATH

ERAERBASECN 10 000 15, 4558 LK 4.
1.5 1

1.0

Abs

0.5

0

200 400 600 800
A/mm

4 PEZTIRERERERE UV ElE
Fig. 4 UV map of BR standard decoction at optimum

concentration

253 ikt

(1) KSR I/ “2.517 Wbk 3 3%
SR 6 A, THEBEIERA (415, 334, 265, 205,
382.300 nm)4b Abs ] RSD {43 714 0.47%+0.54%-
0.51% 2.35%-+ 1.96%-. 0.72%, ¥J/NT 2.35%, 4
RERI1Z TU-1810PC HYEL AP n] WL A3 e 6 BTk 2
R

(2) FaEthikeg: MR “2.527 W7k & mRE
540N 10 000 REHI LR, B/ “2.5.17 TJTVAELE Oy
1. 2. 3. 4. ShEFEATH, MRS AR g
WA (415, 334, 265, 205, 382, 300 nm) At Abs
i) RSD 153514 0.47%- 0.13%-. 0.14%. 2.38%-
0.60%- 0.30%, /NT 2.38%, RHIMLHAMAES h N

(3) EEMIRL. W “2.527 W7 &R
540N 10 000 REIHEERA, 1] “2.5.17 T EREAT
i, AT 6 Ik, THEES RAE ISR A (415,

334, 265. 205. 382. 300 nm) Ak Abs ff] RSD {&
3N 6.52%+3.31%- 3.59%- 3.11%+7.97%- 4.39%,
PIIME N 4.82%, H EARIE 265 nm AL RSD fHH
3.59%, RZTIEREG R .

2.5.4 =WEHFRUEZ ) UV IRGUEE I RE BU1S
R =R PR UEA R T4, 2l “2.527 OUR
JRVERIRE, & “2.5.17 TURN &M asRE, H uv
ZELE 5.

255 FALXTREERE  THE “2.5.47 h 15 R SL
B 55 TR B RSP IME, DA {E E %)
g i, WK 6.

1.4
si5
1.0 t
8
< 0.6 S1
02
200 ' 400 ‘ 600 ‘ 800

A/mm
5 15 HUR=FEHREST UV is8EES mE
Fig.5 UV fingerprint overlay of 15 batches of BR standard

decoction
1.5

Abs

0.5

200 400 600 800
A/mm

B 6 #rEAT UV X HRELL
Fig. 6 UV reference map of BR standard decoction

2.5.6  FFEa R SNESCEITEAHBUE S B
S1~S10 “TFEA 4 MBS 50 IS S S0 E
AT FEALBE 34, 2 H i A PR “IBM SPSS
statistics” FXNAEEAH K “Kendall [ tau-b” 73 #rit
SRR, ARALLEETE L 0.991~1.000 €0.995.
1.000. 0.999. 0.998. 0.998. 1.000. 1.000. 0.991.
0.999 1.000), AHALEE F-#4{E 0.998, RSD 4 0.30%.
FH 10 Lk =REH AR dEz 7% S U 5 550
Xof B8 g SO AR DL v o K AR DL SF B Y
70% ~ 130% 1 Jy A 6L B2 22 S AT 4% 2y [, B
0.768~1.000.

2.5.7 IRUEMESRES  HU S11~S15 5 =i hrits
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FIMAFLEAMESCEINE, 23050k R kA7 AR ALLEE
T, ARSI AR & T AEATLE VG, 45
5 HEUCE SN UEFR S 1S 500 HR e S0 B e AR ABL
£ 0.987~1.000(0.999. 1.000. 0.998. 0.987- 0.998),
FHABUEE SF241E A 0.996, HAI7E AR Sl 52 Yu I o
3 e

A R ) v 25 TC T RIORE AR P A BRI
Hp 2 7 ORI 4 1) 5 A v ) e AR SR ) (FE
R AR 52 bR e ) & 4 AR i &
210 77 UKL A2 15 5 16 PR 71 B AR — B i b v 2 18
Yo e BRERELR, Wz R BA DT 15 HEERL
S aldAR, HEER. A0 (3R B mEE
M S i Fe 28 FRSCEURHIE B 3 MSHCRRALE,
DLSFIME AL e A S el 232 e ), whoE IRE . RA
HPLC 8¢ GC fB&UEIHE, s Ja 14 45 5 AR 14 i
P T FRAE T SR R 2 B S
B kAT, (AR 2 o E N — A
IR AN UM oy 3047 7 PEEE &
FEHIFEA R e il h 2] i S AR S0 = Rk
PR EZ I TR bR & Bl TLC %51 HE &,
PRV R R AR AN R AL AMR U AT 4o, JE 2k
A RAE H HPLC M3 4s S S T 7T 45 51 .

TLC 0] PRk 45 2 Al v b b 51 5
HIF . A 2p gyl KRR ST T =B b
AU TLC AT, SEIL T DAXTRR 24 84 (1) 782 0% Sy
fabr, XIAREA AT BRI . (HUTAE, A2
R FH o 5 2 B nl i S B R R 7 25 S 0 2 R
i, HERTI A 2R R AT RN, naE T R
HI L RS . R 1T T i ks ) bR
HEZ AT = 20 2 (i R sU RS R 7L, BANSR
HEL BT,

LA i T R E A non' . non
K n—o (G E, BHTARMLE SRR RE
AR 2 B FRSURFIE s R AR 4R SRS R
T gl e e e s, AREFFE R, B SHER
B2 FRAE 25 0 K A PRI o BB S A0 ELAE S one HE I
WG REAE, Ak S IR FR g i, @ik SPSS
AT AT S1~S10 Exf I BT AR, Seit 3 AH
BUEEYER Y 0.991~1.000, AHALEFIME N 0.998,
e H RBRA 0.768 ARFE b AH AL B i [ A PRk 45
Al P =R AR A T R, o T AR v
G PEARYEVEAY . BBAh, FAriEiz ) o bR /N BE
ol 2 R &t SR AR S R 5 0 HER TR (AR B RE

BEATAHME 234, FEAR I BAH G, stk L,
A IS A B8 e AT AR AR 7 o
R, TN SUE S 4T

ZLAMGIEE B A Z 5 R IE  FE i AT
AR, AN BBIRTE . AT R, A R
FSERF oA EIEAF SO, H A2 R R bR
JF 5 53 BT Rt B P 1 AR ALLE 20 BT il B L EA T 28
PERFFE . H 00 R P 23 B v 75 K o DA ST
XTHERE B, TR bR 78 2 AT REAE R T 2
ANBE T 2 AT AR B 22 S O, TR ERE AR A K~
EXIAEFEX . ASE A =B T 2, B
B o WA TR 15 HEUCRIFAS R (1) = S50 245 44
Hl AR ], B AR T A 8T, AR AT
Bzia L, WK ES5) =B in ez 7.l
AT AMRSUETE S o T R B, AR EARAE A
FhrdE, NOEFEE-AH GEME XS AR
A [R]— et ] B 4%

P ik [ 2010200 sen 2 o Gl A U o i i Bk
NEEIELLAMESUE W, AR R AR B )
TR XV EAT; A R T PO S ) S VRN
PR IR PO CRE R ARV AR . AR 2
X R AR B HEAT %500, R A HPLC % Fa b5
RO AT SR, 5K A IR FRSUEE AT UV F4L
EEMLE A 1730, Ise = BiErbruEz 7 £ 45
FERE. AR MFRHEZ AR . S0 A
. R, HPLC fagu B, Wrds o B 7y i
BEATHITE, DA AT 5 = B b A2 7 R R A
Jiiks N R EC T RO B A B A SR AR

S 3k
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