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(FAJE, A NIR SGIE 5545 5 Al DA FAT 1
(A R H A, x e 2 A 7= i o i B T o O
AT RIS, T2 B X A 2 5 U i bR R ) TR PR E
FEJFVEMFFEIP AR NIR  J5 a0) v 2 7 S
B 73 o3 W AR R AL L. AR SC LU T 0 S
SRR 5T A RURI TN B A B, 2R
TER IR RV P L B4 7 NIR & B PR AL IS
RS0 1 BE IR T ik ) IR A 9/ B T R K 11
WO A AL o T 7 k. AR SR AL E 5l
SE T TR TSR R A RO SRR IR KT AT
SR T E 4153 2 w10 NIR 2 s B A, Sk 5B
A7 R RO B2 A R 2 ) PR A 0 R R B
oot VR PR R 2 TR 3L 1 (1 S B A VR

2 MEEIIE

2.1 FEEA
23 JE O I (S 110753-200413) 48T %)

WA S 111574-200502) 31 TN E XISt S
111713-200501)34) £ v [ 24 it A= ) il ot A o P iR

5N KA TS5 HOR) N SO T R,
FRZ A SEBRREAS, A i A IR B 0 P () 75 22, ek
56 B FH 3 S FH AR 6 SIZ o A AR B 1) 52 o A A o o
IS TR S () %, ) A B ()9 5 1 S 0 = A
AL S A BT HTRE S VRS B 1.

2.2 NIR 4#f

MATRIX-F A 37 i A8 4 307 21 A0 56 3 A3 (4l [,
Bruker A A]), M LK ANE KB AACRFE LA,
BB InGaAs) K %, OPUS6.5 Y itk /3 W #1F.

FERE S 0 B 6 £ (1938 SRR TR A
Fi 1 mm) FoREEEFES I NIR . o 3 s v
12000~4000 cm™', F14§ Bk E 32 W, R 8
em™s | TRE S AT A0 A 1 T R S LAY Bl
T FRE A (1) B30 18 Y 15 22 B I8 O A B, ASK
5o M L SRR O 2 L, 3 BN ) SOl IE 2 L
JERE, A RRZ D eAir iAW Jaiks B R 2
ANFET A Z LGk (R 61, ansfi) F0hn i S
PR AN FE i 1 53 01 B 2 s 2k R 00/ A R O W,
I3 5 2R 7R LA SRUK by 2 L 3% 45 31 10 RE Al 1
AP ELIE 5 W, TR

2.3 HPLC 44

KB LC-20AT BUAH(EA, A48 —HE
Bz AR 2, H 3RS, A4, LC-Solution T.
YEuk;  Waters XBridgeTM C18 (2.1 x 100 mm) &%
B JEA A b ZIE-0.2% R (30:70), JzAH
By 0.2% MRV, BhEEVEI: 20 72 BhshAH A
0% INE] 20%; 30 73 B shAH A H5n 2] 50%; 40 73
BHRZNAR A BB 100%; 44 53 BT RBIAT A PR
B 0%, TREF 6 3B RN 254 nm;
0.5 mL/min; #1030 “C. @y T e R Sl rh SRR R
BT AT TUINT E & (mg/mL R75) 7%, R4
N HH 25 b R M BAREESK [ B 3 25 1 (International
Conference on Harmonization OF Technical Requirements
for Registration of Pharmaceuticals for Human Use, ICH)

1 P RNEEAR
FEA iR/ SRRAL5r (mg/100 mL) 28T FFF 44> (mg/100 mL)  $ FLNEF E 414> (mg/100 mL)
ST S 9 5 o 7 S 75 it 26.37~44.20 0~58.82 11.03~49.95
) 0 S S e A R AN 28 it 5.36~48.63 0~58.96 0.35~46.99
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FHE = 55

) T SR L A0 S PRI TR 1% Bk PR R B )T I R IR

BB, MZRYE. SR HERDRESE LA 76 T
AT T R E: SR Mk E N
66~6600 ng, M N y = 1.02E-06x + 0.0327, #H
KAB r=0.99993(n = 6), FE% % RSD = 0.92%, |
W% A 100.96%, RSD = 1.36%(n = 9); & T &t
WS Ky 54~5460 ng, ZePETTFEA y = 4.93E-07x +
0.0138, MK FRE r=0.99998 (n = 6), K54 )% RSD =
0.65%, [ % 101.54%, RSD = 1.61% (n = 9);
TN B REIREEE N 38~3800 ng, ZktETr N
y = 1.34E-05x + 0.0027, 1K Z%L r = 0.99997 (n = 6),
K% RSD = 0.87%, M%K% 103.22%, RSD =
1.48% (n =9).

3 HiR5itie

3.1 SR AN B RAH S

U 2L A GG 43 Tl 75 R AL R 2R T I,
WERFH Z R PERNA L BB RIE . il il & 250 e
sl G TR 2 08 2 IR 11 5 R P A T R I A Y
HEAT 8 5o T IR e, 3B RS 1 1 D B LG Ok
BT KW R T -OH 2 BB K
KT, B A [R5 -OH i 4 41z 1) X
AU, MXTTE, Z TR C-H #R3IN1E
ST AT R R SCROL TR R R
[ 2040 AT 2040 ) C—H $RBh ik B AR A 5 20 4y 45
PG AR,

) 0 S R R R R SR T A R R T
T ES WA E 2R, LT /TSRO E &M
AL 1)y MO B e itk (B 2)hmT I,
TR AL oy 2 8] () 6 22 ek AR B o (H
] R BE A (1) o ol 8 — B 3 AR R i E — T Ak B
(FD+VN)Ji, I WLERIEIR S5 T F AR IO E 1)
NIR il 7F 8927~8735 cm™. 6800~5400 cm™' F
4700~4300 cm™" X IHAFAE I i 22 55 (B 3(a)), JEIX
AN N S G IR R 2 53 1R 45 R A O B, R AT K
DX oy HARAL 5 B T /AR AN E £ NIR
e ) 25 S, BB AE 7700~6950 cm™! X 3,
FAE B 2R, HAE 4700~4300 cm™ X8 55 4% i i
AW B2, BT HIAE 6900~5800 cm™" [X 5,
554 JE R AR O BARAE W 2 25 e, I3 A
AT A A S5 KA S B (B 3(b)); N
1 E 7E 7700~6950 cm ™' 6500~5500 cm ™" [X 3§, 15 43 J5
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MRS T I NIR JEibAFAE W] R 225, BEIX e
BN NSRRI TN E 4170 IS RIAR SCTE B (B 3(c)).
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6900~5930 cm™" XI5 BE IR FE AT (B 4(c)). X 5%
AN NIR FH OGS B )7 s L2 2.

4 #7 NIR & B iR
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A3 SR 3 T AN 2 LR 8 45 B AR o6 g, 243K
A T TR R N S b A SRR L 58T A A
T E &0 NIR BB (K 3~5); F IR AL A S
34T 86 UF . Xl LOOCV(Leave-One-Out Cross-
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F P9 35 565 30F 14 7 L (RMSECV) A4 3 56 3iF 15 7 #3
(RMSEP){E R R PEAR 48 A5, 6 AL AT 56 E

R2 OGHEEX KEUHE

B (cm™) KR
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R3I IFARA ST 2 TN &5
Jom A4S SR AR IE
S EA . v — T > s . NERS N TR Y N n i
sy B (cm™) THUAk £ T v Z bk ull%\%ﬁéﬂw& e . %@é&ﬁﬁéﬁ( R RMSEP
(RN AR
8921.4~8767.2

1 6503.1~5399.9 FD+SLS (13 /5 7)) 93.49 2.95 77.63  4.63
4751.9~4597.7 s2 B, R
8921.4~8767.2 W St 7@!‘3 53(’)548;6‘3 SUANBEAS, WIS b

2 6001.6~5399.9 FD+SLS (13 AFi) (mg/ldo mL)' 90.47 3.57 5.46~44.20 (mg/100 mL) 77.39  4.66
4751.9~4597.7
6402.8~5399.9 FD+SLS

3 ; 90.66 3.54 7376  5.02
4682.5~4497.4 (13 5
8921.4~8763.3

4 6452.9~5399.9 FD+VN(13 &) 90.86 3.50 76.51 4.75
4751.9~4593.8 52 ANEEAS, W N,

5 6452.9-5399.9 FD+VN(13 5°F#) Air J ik mgﬁf&ﬁ% 90.60 3.55 ; 142\ ﬁfd (err/ﬁli)%f) 78.60 4.72
4751.9~4593 8 AR (mg/100 mL) : : ' <o me : :
9091.2~7498.2 .

6 FD+VN(13 /5°FH) 86.33 4.28 6891 5.46

6101.9~5446.2

*FD+SLS, — S 2+ H 2 A (first derivative + straight line subtraction); FD+VN, —r34+ % & 54— (first derivative + vector
normalization)

R4 BT HEA DS E IR 45 R
Jo A RS SR AR RIE
PARE e L _1 T = 0 i ; N S
N W% B (cm Ak 2 77 9% S 255 I F FERE
Yy HR(em™) NSRS pyspey BIERIEAEU RMSEP
B P e [
7752.8~7046.9
1 6850.2~5847.3 FD+SLS(13 £iFi%) 91.20 5.80 90.83 5.87
4701.8~4296.8 52 ANFEAR, W 51ANFEAR, W%
7502.1~5897.5 . WOt JuREh 0~58.96 JE b 0~58.82
2 FD+SLS(13 s 3 90.10 6.15 86.93 7.00
4782.8~4296.8 +SLS(3 RFHH) (mg/100 mL) (mg/100 mL)
7602.3~5997.8
3 FD+SLS(13 83.01 8.05 85.98 7.25
4601.5~4246.7 +SLSU3 =0T
7752.8~7046.9
4 6850.2~5843.5 FD+VN(13 f~Fi#) 91.16 5.81 89.79 6.19
4701.8~4296.8 52 ANFEAR, W 51ANFEAR, k%
5 7502.1~6098.1 FD+VN(13 f°FH)  Air 6% 8k 0~58.96  88.79 6.54 JuF Sl 0~58.82  79.98 8.66
7100.9~6896.5 (mg/100 mL) (mg/100 mL)
6 6252.3~5546.5 FD+VN(13 fi°Fi) 89.65 6.29 87.47 6.85

4751.9~4246.7

*FD-+SLS, — M S8+ B LA p(first derivative + straight line subtraction); FD+VN, —Fr5#(+ &5 0 (first derivative + vector

normalization)
. BB, AR A Y T2 2, K R
RMSECV/RMSEP =, |-+ ). (Differ) (D M0 15 05 0 1 b A AT X 0 0

dbe &L

AL B, JEHE T S 2 e B R RO e B Bl
X Jaf R AR B 2 . A M AL ) RMSECY
1 RMSEP {H (3 3~5), "] WL, KHRAETR RN 53 4544

RMSECV FI RMSEP [#it5A5eeAM1H, =),
M R IESE B EGUE AR O FE A 155 Differ; A TN F1 2

A A ) {72 ( Differ, = Y™ —y™).

i

FEZ Ao VR, BT B Bl T T

72 5 (R G R AR OG0 B & £ 8 AR OGO B 7 (I 4 73

B T L A BOE ST KRB AR B, AR
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B =35 R INE SRR £ A0 2 Tt AR 7R 1 Bk F AT R 7 TR R R

S5 ORI E 4L R R 45 R

R A A4S LI IE AR I IE
n WEE(em™ WU BHOGHT VI ERAY Kol J A
g melems) " W%%Hﬁ: Bk R RMSECV %ﬁ%‘%}( I g RvsEp
e S i [ e
7648.6~6996.8
1 6553.2~5928.3 FD+SLS(13 1) 94.36 3.59 7738 597
4701.8~4397.1 ) i ) )
7502~6996.8 52 AMFEAR, WY 51ANFEAR, W
: Wk JEE ~ SN -
2 5650.6~5399.9 FD+SLS(13 f5-FH) Kt Y 0.35-49.95 92.38 4.17 % 0.59-49.35 70.64  6.80
4601 5-4296.8 (mg/100 mL) (mg/100 mL)
42.9~ : .
3 220122222 FD+SLS(13 #5°1) 73.90 7.72 67.68 7.14
7656.3~6992.9
4 6526.2~5928.3 FD+VN(13 /& °F#H) 90.56 4.64 7428  6.37

4728.8~4370.1

6252.3~5546.5
FD+VN(13 P}
5 4751.9-40467 TOHVNUZ ST

Air Y61

7640.9~6182.9
6 FD+VN(13 24 -3
4732.6-4303.0  DHVNA3 KD

w52 MHEAS, IRV

51ANFEAR, W
Y5l 3.45~47.27

2.09~49.95(mg/100 mL) 80.48 6.67 62.60 7.68

(mg/100 mL)

89.70 4.84 6596  6.61

*FD+SLS, — 2+ H 2 AH U (first derivative + straight line subtraction); FD+VN, 34+ s & 4 (first derivative + vector

normalization)

A AR /NP RMSEP B, a3k 3 gy 1 Fips 1y
4, PG BN G IR R 5 LA AL 2 o i 0
SRR, AT SRRBRAS T ERAEE; & 4
o R R AR 1 RIS 4, 7752.8~7046.9 cm ™ i Bt R 4iE 45
THREHR I E 45K 25T, 6850.2~ 5847.3
em N BLRIEE T F Y S SRR TUin T E 450
1225 . 4701.8~4296.8 con™ G B R AL T HH 5 4
JRRR AR R UL R T /AN RER; &
5 R 1 FIRER 4, 7648.6~6996.8 cm™' Al
6553.2~5928.3 cm ™" ¥ Be F AE M 0T E L 43 I IR A
TSI 22 5 UL ROR BN B A0y 1 A
K. 4701.8~4397.1 cm™ " i BRAL R FLINFF E S 4R
P 5 M 1 22 . B RN 3 w1 5K 1) 5 L A gt i X
[ AH L, B8 S A7 20 X 2 4k & JLAh 4143 115
T IR 0 M X S (1 S R RN R, TR T v b
R R R 7 W TR R ST A O A5 )
IR0, e B 3 ML TR A W 5 K 2 5 1 45 R A 5
T B g A AT S B A P R, AR T
780 U ISR IR 23 BT 4190 1 A 20 B, 8 R R
Hh LAt 4 0 0 ABE TR T BE D (TP, IR BERIETR A
W) G5 K0 2 S () S R A DR 1S BE I, BR T IR A o A
oy 5 R R P LA AL A 3 W) I 2 SR I X, IR N
RS 5 A 0H W82 R I, DUEE X
o3 HAth 2 53 5 15
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4.2 VEBRAKA A S T

I AT 21 A 56 1% 43 v ) 00 S, K
FUG A T P R B AR /Al AN 0
IW G (E 2 AT 4), RILAUETW S A Stk
FEAG R T R 2 AT 2L 43 e A5 R U R PR I 6
% 3~5 PRIERL L 28 0, IR T W ki
(RE i G T A 2B 1 0% B A ST I S T 1 3
AT Adr JEiE IR SO S BRI 4~6
[PPLEFTION fE )k, RIH RMSECV A1 RMSEP
AR, $ER LK Z LU IR e o] DLAE— 8
TS b st IRKTS S T4k,
4.3 BRI E

X H AT LA S (R B 2 D R 2H 43 S S A
R 3 R 1) T A S TR (R
4 R DRI E S R BIEIRL (R 5 i
R 1), AR ICH (145 3 s ) 43 S EAT J7 3225 B iE .

431 LEM:
FHFE S0 1 PG R B 5 B e (B AT LS PE AN 1Y
1 &k

B 52 = Factor x Rank )

K@, Rank A0 T 450 MOy B i B



hERNE: b 2010 4F H540 % 5113

Factor NPT, PRIFIa A 2~10, ARSZEHIERN 2.
53 A AN TA) 4 0 5 906 DA 7K DR 2 B ) ' o o 56 R 4
UuE N L E v, 45 S R B K TR
FREAE, #hE bR 6). WS MR A R
WL R k.

432 4Lk

NIR &R 2 e Hririk, Hegeth i fe o
PO i) TN 45 2 5 FAE 1A R 0% AR OR VA A5 R
MIZeE WA 7, A AMBEARLLE S AT BEVE A (1 et R
4f.

433 ®HEMH

AR IR — B 1R P A A TR R
U 52 [ R 0 5 BRSSP B AR o
S 5 U, MU0 LE SV ik 0 A (%
7). WA R A R A
434w

FERY Y 5 2R A 60 O U 45 5 B
LU 3900 5 45 AR BLRR . Stk 45/ B 1) T 45
S5 HPLC 45 M AE 95% T 51X 1] py AT A -H e,
CHELREERE .

F 6 B4 NIR & RETAE A% &8 1t

5 45k

AR TUANTE S NIR 5 S TS A () 3% B +%
R R A TR T E AT T30, 45 R 0w,
RN EAARFEA NIR SGIE I LLEL, B0 A3 45 20 A
53 (0 25 R AR S BUAE B T I X AN 7)o () ¥ ¥
FEA NIR il (f EL#e, mT LLaRAS fe 20 M 4150 1Rk
FH OG0 BUAE By SR RAL IR & 9 45 b 2 5 1) 45 K A
KB G & BB, B @ AR AL
PRI,

T BRSO A I AL o3 T, R TR
2 HOGHE AR AS 61 s 37 AL, JF M AT
FIE N 2 L6 UM A B IS 23 M 4L 20 1R e 4 6L,
I DL ¥ AR SR ) T A .

RERRIR . T H AR I E AIS5 AR
BN A G Bedb AT T, 2 AL T R
RRAL 7y BB 5T A 1P 4L & = TR AN
R TOONEE B AL & PR, w] T bRad 2 A k) 1
IS 7R AN [ 2L 90 15

R AR VR D R e R AR R R LA
(K RF LA B B UM AR BE R, 37 SR A R i W 24
Py 1 P P R TS 2R, S B 3 iR AT A R
T R P4l 1 A R e Ay 1

T e o [ B
S SRIEBRUERUM) g i SR S
S SRR AL 3 B TR A 70 0.12 0.32 0.14 0.69
BT R TN A A 0.19 1.90 0.26 2.50
J FNFF E 41 e T A 2 0.15 1.60 0.19 2.70
RT OB IES RS R
EEEN 2R IR BERT N E
52 AMFEAR, RV FEY 5.36~ 52 ANFEAR, BN A 52 AMFEAR, WREVEHY 2.09~49.95
St 48.63 (mg/100 mL) 0~58.96 (mg/100 mL) (mg/100 mL)
= y =0.9208x + 2.3707 y = 0.8946x + 2.9016 y=0.9219x + 2.1097
r=0.9353 r=0.9125 r=0.9442
EEM RSD = 1.82% RSD = 1.99% RSD =2.49%
iRTNES P=0.29 P=045 P=0.42

st AIHEHEERE SR & TUE 224 (2006BAK04A1 1)K By, 45tk Bt

PN

1 ERAMZERE. PE I 2005 5. JE5 2 T H R, 2005. 1441
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10
11
12

13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32

ERRA, ], TGS RTUMA R B 2 I . 2K 2003, 26: 603—606

AR, TRER. ARARIE. bt b EE AR AL, 2001, 1532—1533

WG, S, 2L R TUM BT SIS, AR B B AR, 2002, 19: 157—159

Grazyna Z, Slawomir K. Application of conventional UV, photodiode array (PDA) and fluorescence (FL) detection to analysis of phenolic
acids in plant material and pharmaceutical preparations. J Pharm Biomedical Anal, 2001, 24: 1065—1072

FEIEAL, BUE B, M/, sk RP-HPLC I E B IO g 8 T/ 1. ST IR H ot o B p e fs B2RE, 2007, 14:
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Discussion on spectral wavelength selection principles and the
strategy for eliminating the solvent interference in the near infrared
guantitative models for determination of Acanthopanax senticosus
injection

LIU YanYun'3, HU ChangQin' & HANG TaiJun?

1 National Institute for the Control of Pharmaceutical and Biological Products, Beijing 10050, China
2 School of Pharmacy, China Pharmaceutical University, Nanjing 210009, China
3 Hubei Institute for Food and Drug Control, Wuhan 430064, China

Abstract: Currently, most of the Traditional Chinese Medicine (TCM) has problems regarding to the quality
consistence and clinical efficacy & safety due to lack of adequate manufacturing process analytical technology.
Therefore, the first priorities for the quality control of TCM is to establish the quality evaluation system and specified
analytical methods with high accuracy. Through the study of spectral wavelength selection and the research on the
method of eliminating solvent interference in the near infrared quantitative models for the determination of
Acanthopanax senticosus injection, relatively desired assay results could be predicted by NIR module with the water’s
spectrum as the reference spectrum to identify and abstract the sample’s spectrum information. The NIR module were
established by combining the structural relevant spectrum bands with content relevant spectrum bands and using
sample’s spectrum which was formed by using water’s spectrum as the reference spectrum. Universal quantitative
models for the determination of chlorogenic acid, syringin and eleutheroside E in Acanthopanax senticosus injection
were constructed by assigning the structure and content related bands for the spectrum profile of Acanthopanax
senticosus injection. The result showed that this method could rapidly test the different components of Acanthopanax
senticosus injection.

Keywords: near infrared spectroscopy, quantitative analysis, wavelength selection, Traditional Chinese Medicine

injection, Acanthopanax senticosus
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