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Near Infrared Diffuse Reflection Optical Spectra Combined with PCR Rapid Determination Content of
Berberine Hydrochloride in Berberis Heteropoda Cortex

LI Li, WANG Qingzhen, SUN Yingping(Xinjiang Medical University, Urumqi 830054, China)

ABSTRACT: OBJECTIVE To analysis berberine hydrochloride in Berberis heteropoda cortex by frared diffuse reflection
optical spectra combined with PCR. METHODS Between the measured value and chemical spectroscopy, a method of NIR
diffuse reflectance optic-fiber spectroscopy combined with PCR was established to analysis berberine hydrochloride in Berberis
heteropoda cortex. RESULTS The root-mean-square error of cross-validation(RMSECV) of the berberine hydrochloride in
Berberis heteropoda cortex was 1.016 9, the correlation coefficients was 0.979 5, the average recycle rate was 108.5%. Statistical
test was used to analysis the dates and it showed that the difference between NIR prediction values and the values determinated
by standard methods had no statistical significance. CONCLUSION It indicates that NIR diffuse reflectance optic-fiber
spectroscopy combined with PCR method can be used in rapid determination of the contents of Berberis heteropoda Schrenk.
KEY WORDS: Berberis heteropoda Schrenk; near infrared reflectance spectroscopy(NIRS); PCR
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BARPNBER IR T CHore AR ), TG
FHEY) B RN BEMIR R 28 e o FRARL/NBE e RO,
WRE, ANHFZE, FIERH. BREENII
TR N SIS i LB NS i N R
W2 . FIR/DNBE R b 32 B AR YRR AL S )
NGB T R H 24

AR, LAWK DL AR 1 L 35 72
B2 25 U L2 R, R AR B
SR A E RAT U e B M S U
I8 A TR AR o375 5% Ne 2 -5 e o =B £ Y (0
BB ML AT K e oA A 2.
i T M T EALAIAL 2 T B R AT Sl
ARTHE o BRI R B 2 7 A 7 iR E A R
TSV N 2 A ARAERE i R AL A AR, B IE
AR 1 7 ST A SR AR () 2 P B AT

ASHIE TN T 21 4118 S S ol i 45 5 3 i [
VAR S ST B A A TR o TR RN B B v IR /N B3t
AT PR E BT . O B IR N B R 1 5T A A ) B it
THTB AR B iR (2544 2R RN BE B
R ) P A I 5 2
1 ESHHE
11 AR HE

TSRS B Ok (256 R AN BE B R TR RN BE
RS, REFEZRM KRR, NRE. Tt
R BEARTKIGHE . WEE KEE. ABE,
PHALBIX,  H TR B B R o 2 2 g A 25 A O =
TR 325 - o A 1) 308 45 5 D /N BE R ) R R /N BE
(Berberis heteropoda Schrenk) ) TR 7« 25 1% .
B B IE 1.

R/L1 OMRSHEGSHEE R

Tab.1 Sample origin and medicinal parts information

72 o R A Ei1R/4 Eiig 4 a5
L@ RFHNEZER 20120725 5 1~5
FR AL [X AR 20120729 5 6~10
L@ R AR 20120812 5 11~15
148 R G K B AR 20120825 5 16~20
Ly RS AR B 20120725 5 21~25
5 B AR5 ZE 20120725 5 26~30
5 &R IK TG AR 20120812 3 31~33
&R L ZE R 20120812 3 34~36
R ) 28 7N AR VB R 20120929 5 37~41
Ry 2 7N R 70 25 20120929 5 42~46
AL X 2K 20120729 5 47~51
R i 2 T f SR 25 20120930 5 52~56
LEARFKI R 20120725 5 57~61
R 81 28 K AR VB 2 B 20120930 5 62~66
] 261 ZR M PR A (7] 25 17 20120930 5 67~71
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NEERR (AT 2 R R A IR A ] fiES
MUST-10092001, & #: 98%).
1.2 il

F % (Chromadex, taifi4li); £ J5(Chromadex,
kAl PR AU ORI T KU A R A
AT, #it5: 20091202, g4, + —feddfi
FRANCRE TR R A=A, k5. 20110105);
Bk,
1.3 s 5HM

NIR Quest T ZLAMELEREC, KH InGaAs
2% (3 B P24 A F]); QP600-2-VIS-NIR J
F(EEEFEEF A A); ISP-REF #laEk (GEHE#E
HHFAF, WEKZEIT); GBC Cintro-40 %4k n]
LAY FETHGR AR GBC BHAES AR =
RO A (H AR B, LC-20AB %, SPD-20A
AN X KK I 28 ),  Inertsil-ODS-SP 6 i A4:
(4.6 mmX15cm, 5um), Lcsolution &1 T.{Fuk;
KQ-200KDE = Ll 5 i 45 i 75 I I e % (e 1L v ke
FACE AR A A ABI35-S 4 B K F (G &
METTLER TOLEDO)

K b B 2 53 # BITE 2 08 Gt o A B pE
Unscrambler X 10.2 FiE1T( G2 H WA 7).
2 Fk
2.1 FERIELANE R FHETE G R E

FER R ENUR R, 1T 60 HIM, FRRGEE M2
TREAFEHES, K, BT, OGH
TR AN R . REFKMF: BKAMEEN
860~2 500 nm, FHHiAIFEJN 0.8 nm, F53HF W]
50 ms, FARCFEIRE 20 k. BAFER IR 3R,
HECF B EAE AR ok . /358 71 AN BR/NEE
BRI A g O IE I, A mE LA 1.

0.5

0.4

03
=3

o

=024

0
866.79 105286 1276.09 14903 169607 191302 2116 231186
P nm

1 REaiE A
Fig.1 The raw NIR spectra

2.2 FRGHI
221 ®EXHERGEHME  EIEHCA Inertsil-
TR EEACN 2425 2015 4E 3 A58 32 555 3 1




ODS-SP(4.6 mmX 15 ¢cm, 5 pm); FBHHAZHE
-0.05 mol-L™" B #R — /KW (5 100 mL 1 0.1
g T B SRR R A )R B P . 0~25 min, 30%~46%
s SAME MK 345 nm; JiE 1.0 mLomin '
FEIR 30 'C. #EREE 10 pL. FISHELLEL IR /) BE
Wk E L =4000, 4B E>1S, R B TLE
0.95~1.05 2 [a],
222 NRRSVETRIAS R BRI BE RO R
W, INFEEH] AR 1 mL & 10.01 pg /NEER X
W
223 HERSVETUR S RS B PREE SN BE R Ry
KL 60 Hif)Z1 0.2 g, n40mL HEE, FRE, @
FAHEHC 30 min, fMERE, HUEIEW, LA 0.22 pm
JERE IS UE, 9 R
2.3 ELERESHTRE

71 A SINBE R S BEAL N 2 H: R IE
LR, Hrb 60 M E N IEFME, HTE
SEA S B SR /INBE R R AR AR TR /N B A )
SMTRSIERLRL, 11 i fERATAEE A, HT5UE
B 28 SRS IE AR () TN E /7. SR A Unscrambler X
10.2 AT 615 AR B A ST AR A . S
Ji 4 S 1 1R AT D p /IS — 3Fe B VA 43 B K 3 B 91
oM, DASE AL HAGUE VAT U, S EIER
/INBE R RE R SR R /DN BRI B 1 A8 L IR UE TR
B, HS5HENEAEETHRE, 505N E
1B D 22 R BRI i, R AR R o P TR B A ST
SR FH AN [ Ak 38 92 %6 4 e 1 EAT AL BE L ik
FEA TR e X 4k, 1 B AN [ 1) TR ok 2% 22 458
Rz R 2R, Wi R S 5058 B AIEY J
R 5% 22 (RMSECV) Al T M A 5 4k 27 0] = AF 1) 1 AH
KRB RY)PEA T R B 21 i B ARUAR Y
3 #R
31 FEMPAYEE RS

e “2.27 TUF 70045 1) #5 1R /N BE B 2 & DL
F 2, BRI TIIN AR FE AR A= el B 5 40 A i Rl AL
* 3,
3.2 ERr AR (PCR) E foAk A [ 2 57

KR AMNE I E4F g LE A PCR V5T 2
F/INBE Jy N B TR, 38 B e SR 4R ol B T
ALFR . = 4 # (principal component scores, PCS)
R RRAE U K B B R i AR A, $R
0] BB S/ INBE Ky 1 T e T

T

R E B 2655 2015 46 3 45 32 55 3 )

®2 MEIEMNEER
Tab. 2 Results of content determination in samples

g OO g TEL e, R
mg-g mg-g mg-g
1 2.87 26 391 51 7.69
3 1.75 27 3.01 52 9.73
4 2.47 28 3.87 53 9.44
5 1.54 29 3.75 54 9.67
6 22.29 31 19.46 55 8.59
7 23.19 32 19.94 57 9.80
9 22.36 33 19.18 58 9.78
10 21.29 34 11.17 59 9.75
11 8.93 35 11.51 60 9.82
12 8.92 37 16.08 61 9.85
R IE4E 13 9.49 39 16.46 62 11.03
14 8.91 40 15.72 63 9.52
16 25.65 41 15.43 64 943
17 25.78 42 11.00 65 8.59
18 25.69 43 10.97 66 9.27
19 24.72 44 10.99 67 2.28
20 24.77 46 11.08 69 2.96
21 22.30 47 791 70 2.87
23 21.45 48 8.04 71 3.02
24 20.49 49 7.96
25 22.00 50 8.02
2, 2.69 30 3.86 56 8.71
il 2345 36 12.16 68 3.08
15 9.75 38 16.26
22 21.99 45 10.96

#x3 REES5HIEEHATRNEREESALE
Tab. 3 The statistics of berberine hydrochloride content in
mg-g’'
FEV NI 5 NI 2 N b B Y S A 7 3
# 18 18 B uE WE%
KIES ThER/NEERN 61 2578  1.54 12.06 2424 7.16
TRI4E EhER/ANEERL 10 2345 2.69 1129 20.76 7.4l

calibration set and validation set

GERLES %y

3.2.1 JpiETiib#E KA Unscrambler X 10.2 %
B G AL B TV, AT TR bR
HEIH—ML(SNV). FrdfEfl. HERIE. —Fr T
T T R S A T A B T 35 S R R 3R N
PCR AAY PN GE 77 (s, B ah il J Ak 225k
LA PCR B S HEE RN 4. [RIG61E
K & i AE A HE A B L 2.

MBH Ry (K, RMSECV {Hi/Mr, A5
[Py P A T 5 SRR G o LSRR 4, T E BT
I A TR BT
322 WKIHMERE WKIGEHEF AT LE
BRI EDEREE B, @I BIAE, DL Ry Al
RMSECV Jy#8#h5, [EEHAMSHAE, BRI
PR IRTTVE, X2 AN B AT B, & HE Ry &
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FZir 1, RMSECV /N4 YA e il X 4 3 37 A
A, GERNFES.

®4 AEE T T T L 8y PCRARAA X S8R
Tab. 4 The performance parameters of the established PCR
model of berberine hydrochloride via different spectra
pretreated methods

FEI 4 A T il
PCs Rv RMSECV
JRIE e 9 09766  1.0878
Savitsky-Golay V¥ 10 0.979 5 1.016 9
Z JGHUR R IE 9 09625 13766
SNV 10 0.968 1 1.269 8
FEL RS IE 9 09723  1.1818
—Br 34 7 0.9413 1.7221
Zhr e 8 0.778 7  3.3429
—kr SFH+MSC 9 09363  1.7930
—Fr FHSNV 9 0.9379 1.770 9
— B G #+Savitsky-Golay “F- 1 6 09379  1.7705
— I S H+SNV+Savitsky-Golay “FiHF 11 09606  1.4108

880.15 109905 134774 15934 18175 2040 221716 245688
# 1 /nm
2 BRFEFAEE ED A
Fig.2 The NIR spectra of Savitzky-Golay smoothing
pretreatment

R5 A NG B o B/ R AR A B R e
Tab. 5 The effect of different spectral range of quantitative
model of berberine hydrochloride

) ERER /N BET
i J6HE i FEl /nm
PCs Rv RMSECV
1 ERK 10 0.979 5 1.016 9
2 1388~2 083 10 0.947 2 1.6333
870~1200 & 1 600~1 890
3 12 0.976 3 1.093 7
& 2000~2 400
4 866.79~2 400 10 0.968 7 1.2577
5 1 000~2 300 11 0.964 7 1.334 1
6 1 000~2 482.9 9 09732 1.162 2

323 FWRAOEMER PCR VL EARIA
T 25 Y ) U A W R AT B R B ik
BB SR Ee . B aL
IGUE RMSEP B /NS, 32 o B i . B AP
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ik By 57 PCR R 3 5l 70 506 B 1) RMSEP 1)
SRR 6 MK 3, WL AEF Ko EOh 10 B,
RMSEP {H /).

324 MR IEER M ES B ERERNHE
S AL T BRI, AR KRN
57 PCR U AU R . R B2 B
iEv:, Hidt Rv=10.979 5, RMSECV=1.016 9. & IE
EFEMTE AL ERIEMFREK NIR MAERE
HPLC W45 25 R AHOCEI WL 4, T DAWEL R, &
IESERE S S o A TE IR 28

F6 BT FAIEP LM PCRAEA £ &4 #xt B
#y RMSEP %

Tab. 6 The RMSEP results corresponding to the PCs of the
PCR model established by the Savitzky-Golay smoothing

ES a4 RMSEP ENWie RMSEP
1 7.2665 7 23169
2 5.549 8 8 1.872°8
3 5.6126 9 1.494 1
4 4.196 2 10 1.2057
5 2.6379 11 1.214 8
6 2.2849 12 12355
8
7t
6 -
& 9T
w 4t
Z 3t |
2t
1F
[} 1 1 1 L L 1 1
0 2 4 6 8 10 12 14

F 1% 45 (PCs)

B3 ATt PCR A # PCs 5§ RMSEP 4%
Fig. 3 Relational graph of PCs and RMSEP via Savitzky-
Golay smoothing

25
S 6
o 20 & o
15
=11
£
=10
-
2
{*] -
S 3
s
[« W
0

0 2 4 6 8 1012 14 16 18 20 22 24 26
Reference Y(mg-g-', PC-10)

El4 524K EHKIE# % # PCRAEA F 36 5 HOll & &
48
Fig. 4 Correlation diagrams between the NIR predicted

values and the reference values of berberine hydrochloride
contents
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3.3 MR IES IR

331 £tk BRLIESEMIT LA RN E g R X
HPLC Wl € &5 /AR R YE L, SRR /D BE
r=0.979 5, & W] Fh M /D BE WK EAE 1.54~
25.78 mg-g”' WL MER T,

332 UHBKEHE WFE—FESPAT 6 B, 23l
3 Wk, BCRSOREE, SRR s e
TO L o 25 R, IO AR X bR AE R 22 (RSD)
N 2.16%, Ut BAREB TN R A A & B IR I
HE M.

333 EHEM WFE-—mAEM, EERMH 5 K
W E S NIR € BRI &5, HAH
S AR E R 25 RSD BN 0.92%.

334  [HIWER R TUINAE I £ A0 7 e g R
XT HPLC [l 5 285 FAFAH G 1t LA W3R 7, % 45
RIATGATHR 0, SR ¢ /836 P>0.05, 2 By
P IARIR 45 R T R

FT7 FNMEHE NIR Fl4 RE HPLC & 4R Lk

Tab.7 Comparison of HPLC-NIR measured values for
prediction set
.- HPLg/ NIR{I St g 2 ﬁ:{‘mﬂ@ fiéjlil
mg-g mg-g W% BE %
1 2.69 3.19 -1.50 118.59
2 23.45 2430 -0.85 103.62
3 9.75 11.61 —-1.86 119.08
4 21.99 20.43 1.56 92.91
5 3.87 4.64 -0.77 119.90 108.51
6 11.17 12.38 -1.21 110.83
7 16.26 18.03 -1.77 110.89
8 10.96 10.76 0.20 98.18
9 8.71 8.23 0.48 94.49
10 3.08 3.59 -0.51 116.56
4 g

A SIS A8 55 [ 88~ 7] (1] Unscrambler X
10.2 EH AR, RAEZAME SSHOLEHG g
SN —aE, REEROGIEE N 860~2 500 nm
BEAT RGBSR, RE X
Hop R NS AL HE . PR KO k. Ak
SRR 3 ANTTTHN TSI AT RS
J& o, KEERBEAT J7VE I AIE . AE SEBR S R
R, 0 R R i PR 2E R BT i AN E P
F A R BRI I, T 45 SRk AR R I
P o fRUR I B T R 2 — R e R LR R A R
BRI AN TR BEAY SR S5 3 F P49 6 15 25040 a2k AT 4
A, RT3 BT BT, S oR FRE i BEAT 2800
FIA, PR IER R ISR . R R IT 2048 SO
W E PR 2525 2015 4F 3 H 58 32 555 3 W

Iy T BRI B i 2t 4T e o Hr s ) e/ i Ak 2 i
PR AR SN IR % . ALIGHTFIRY, )
I8 25 (8] VA 5 9 ST R T B A R R, xR AR
ANBEREAT S RIE 2 AT
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WE: B ZiX A bR PRE LK (asiatic acid, AA)IHEFHT A HPLC, #Fit AA EX ARG H S, & SD
K, &, B#HMES AAI0 mgkg"), T4 %/6RE KR MY, 2 DIKMA Proclut PLS A Bl AR I, A #4744
HPLC & e 2 & AA JRE(AH IR A WA, At (PKS 1.0)MS%it 3 F A4, R ahREE 0.1~
20 MgmL*1 P& BT (=0.999 6), T3 RIREDKFEA 71.1~79.9%, B M. B R+ % E RSD 3<13%, #&HE-20 CTHE,
2 2 REBBEFRBEARE, AA EXRKRANG-HEFE—FFHER, T2HHFEHN: 1,,=2.0 min, Cpu=
14.7 pg'mL™", #,,=35.1 min, AUC(=217.0 pg-min-mL™", AUC,_.=234.3 pg-min-mL™", 5 AA f£ K R4k N ¥ hilig,
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Study on Pharmacokinetics of Asiatic Acid in Rats

ZHANG Yawen', YIN Lina', LIANG Zchua’, WU Binli'?, ZHU Liang'?, HUANG Xiaying', WANG
Shenghaol*(I.Zhejiang Academy of Medical Sciences, Hangzhou 310013, China; 2.Department of Pharmacy, Zhejiang
University of Traditional Chinese Medicine, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To establish a sensitive precolumn derivatization HPLC method for determination of plasma
concentration of asiatic acid(AA) and evaluate its pharmacokinetics characteristics in rats. METHODS The male SD rats were
intravenously administrated AA by 10mg-kg™'. The plasma samples were taken at different times, concentrated by SPE method
and determined by precolumn derivatization RP-HPLC method, the glycyrrhetinic acid was used as an internal standard. The
pharmaeokinetie parameters were accessed by PKS 1.0. RESULTS Excellent liner relationship was obtained in the range of 0.1
to 20 ug-mL™'(+=0.999 6). The averang extraction recovery was 71.1%—79.9%. The intra- and inter-day RSDs were less than
13%. The samples were stabled at —20 ‘C, and remained stable after twice freeze-thaw cycles. AA was fitted to a one
compartment open model in rats, mainly pharmacokinetic parameters as follow: fyu=2.0 min, Cpe=14.7 pg'mL™", #,,=35.1 min,
AUC,_=217.0 pg'min'mL™"', AUC;.=234.3 pg-min'mL~". CONCLUSION AA is disposed extensively and rapidly in rats.
The method can be used to determine the concentration and to investigate the pharmacokinetics of AA in rats.
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