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a BSOS . RAIEAAMESER, DL e
SHER, 59K 0.5 nm, JEiEEF#TEE 400~2 500 nm,
HRRE 32 K, BARERTATIGE 3 1K, BUFHGIHE.

b BULESEHE . RAGEA MBS, DS AR =
SHER, 4PER 8 em™, LHEHMFEE 4 000~10 000
em ', FHRERE 32 K, BARERTATISE 3 1K, BURHOL
.

c BUYERIEHE : SRADEAE, 4¥EK 2 nm, SGiEH
FEFEE 1 100~2 300 nm, KL 500 K, B MEM AT
JE 3, BUFHIGIHE.

d BUYEEIE: RAGLBHER, 4¥FER 1 om, S
WEEHETEE 1 350~1 800 nm, HFHKE 16 K, BMEMT
HUE 3K, BUEHLHE.

1.3 @igxsd

SunFire C18 fAjH: (4. 6X150 mm, 5 pm, Waters) ;s i
SHE: FEEEK-BEBR(47 2 53 ¢ 0.2); MK 276 nm, ¥
H: 1lmLemin?, #8.: 30 C, BEE: 10 uL,

1.4 ERf&

B 6 HUEFF R ISR GRS H & B 1% 2010 FRRCP4E A
RALFN E 25 075 FF RIFSHRI T B R B gElE) , 8§
HAE R AR KRR AR TIRE .. 36 118 MEAR, REE
Bl 1~6 mg  mL™", A3RIBUCEHR 3 SRR RIIGRE,
7 3 HAEAIE R LE.
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B0 4E PR B 2 A8 B A I B (multivariate detection limit,
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Fig.1 Original NIR spectra
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Table 1 Results of Qingkailing injection PLS models based on
different pretreatment methods (a, b, ¢, d pg -

mL™1)
Pretreatment Latent Calibration set Validation set
factors 2 RMSEC r RMSECV

a
Raw 1 0.9653 268.2 0.9657 271.6
1D 4 0.967 6  259.2 0.9601 289.1
2D 20 0.9776 215.2 0.9170 410.3
2D+SG 18 0.9735 234.1 0.9370 362.2
SG 2 0.9654  268.2 0.9650 272.2
SNV 1 0.9656 267.1 0.9653 268.3
1D+SG 3 0.959 9 288.7 0. 9548 310.1

b
Raw 12 0.9852 177.5 0.9689 261.8
1D 12 0.9810 201.2 0.9301 388.1
2D 3 0.8105 636.2 0.8013 655.3
1D+SG 11 0.9805 204.1 0.9083  445.2
SG 4 0.9278 392.2 0.9150  442.2
SNV 11 0.9874 163.1 0.9713 253.3
SNV+SG 9 0.9856 175.7 0.976 9  233.1

c
Raw 5 0.9928 108.7 0.9904 126.7
1D 4 0.9898 125.2 0.9821 176.1
2D 4 0.9770  194.2 0.9544 278.3
SNV+SG 3 0.9883 138.8 0.9842 165.4
Baseline 4 0.9924 111.2 0.9880  140.2
SNV 4 0.9924 112.1 0.9883 138.8

d
Raw 1 0.998 2 77.5 0.997 7 92.6
1D 1 0.9971 101.5 0.996 7 107.7
2D 1 0.996 2 104.7 0.996 3 116.7
SG 1 0.998 2 77.5 0.998 ¢ 84.8
Baseline 1 0.998 4 74.6 0.998 2 81.4
SNV 1 0.997 2 99.1 0.9964  119.9

W, RICEETREGE Raw) . —rSHAD) . ZHEH
(2D), Savitzky-Golay -3 (SG) . #R¥EIE M AR #: (SNV) |, %
£RHXIE (Baseline) TR AL 38 7 i B & T AL F 07 36 WAL & X E
214 PLS E BRI A,

U2 RIS 2 R R AL 38 S BT R A /> — 3 (PLS) 4
RURIFER BB » MRS EAER 7R iR 22 RMSECV H L% 1,
H& 1 /41, a, b, c 1 d UAYES FTREE 451k SNV,
SNV+ SG, RAW, Baseline TRANE F B, BBIA 2
RMSECV {H&H/N, RAAFRRB NN RETRLE T XA
[, SERRL A R TAL IR T B 1 % 28, RS BT AL 38
Fk U AR R
2.2 RN _FEFERMESS

R 2. 1 5 BT AL ik A B BT A RIS RER O
BT RENEPRSER PLS £ BEA, RAIMNIRIE
EIPMERITIMERE . BATNE S HPLC Wl {E AR R
RILE 2, HE 2 ATH, a, b, ¢ Fl d WA IR EESH
PLS 124 % 7 U 22 AH 3 R 3K e MW 77 22 SEP 4351

0.976 2 #1230. 4 pg » mL™; 0.956 1 1 246. 4 pg » mL;
0.966 2 F1264.4 pg» mL 15 0.998 5 F171.5 ug » mL ', bJ
FEERRUF AR P PLS R B RAFHF
PERE. PREA T X IR RLE LT SMEIE (T F F i RS
BHRERSHSEOBN., dBITLIMNEIER A E PLS R
BEASERISLL a, b, c EAFRYTRIEERE.
2.3 [ERm&/N "5 E R (iPLS) KB &L

iz iPLS 3 i e IE 4L AN ARE B By, LA FIX
1R A IR R TR E RE R R R, S5 R INKR 2 i, K2 a
RIS SRR R BN T 10, iPLS BRI 2 M &
FERRIPCH 22, BRI 7y F1 SEP 4358 0. 977 1 50 218. 4
pgeml™, 5 2.2 20 PLSERMY, PLSER/R THE
BUPERE; b RMUEEIE 2 EE AR R B T 5, iPLSIER
W B BB X R HUR: 20, BEALH i F1 SEP 4351k 0. 975 4
#219.4 pg e mL ", FIREER THBRUAERE. c F1 d BUUERL
TER A 1PLS kA REM 1t th B E R X 1), W1 RERANAS A<
SRMFEBEEEURERASHRROZ R, PLSELE
FER A G AR X 8] K/ TRI S, B A4 X )
37 PLS 8 5 2 Sl 45 AT LR, DA B X
RIC, T ¢ d BAES S i TR A AL AR TE S s A
MAERFOERIMERE, MAXKRETRESBEEREERE M
A RN EER . Bk EERRE—SH5.
2.4 FEHBUELIM BRGNS TEK IR (MDL) 5%

RARDITEREF RESB P EFHFEARFRBIL
AMYERH) MDL(RH of S ERRIEREZR , KREIE
AAMUBTER R BRIR T A9 MDL f5HHEMNE 3 fin. X4 »,
g BB S B JRRZE 220, BATE 5%, YRR AT
1520), MFF2S BT L0 M 63 XL i MDL #54E F 240 pg -
ml ", BRI EIF RIESHR T R E B HTHIER,
B3R 3 AT, iPLS R MDL 3R T AL PLS R, RH
3 3o e B T AAS B L 2 R R AR A AU PR, TR 5
BERITRIAAERE . ¢ #0 d BIARHT2E R NIR {U4% PLS BARIR) £
BRWRRAIHES 1% 58 #1 2.9 pg e mL ™, SEM&T af b
PIRREIL S . RABAR B U H—ERE LR T NIR
FARBIFR R WA, #£57 T NIR BARBF LSBT
AT, IEAAMEIEAUE RGNS R IR A BB 2 B0t
MR G B R R F T, BOELLSMEIEU A R E K
WE. FREREMEEEESE THRRNER, HAIB3)
BB FE SRS T 5 IR . TSGR R 4o 2%
TR BEHEE, BN, BEETREGHS, HESRBEME
BB TR . BEE - FEERBEARNER R, BHERREEE
WHSGIEINFREERE ., AR, FRUEER, Fa, 7
ERdL. TTHERE DR AR, BERSMHLADT, BT
LRS-
3 4 W

PUEIF RIS OBUE, BB T RRIZBLL A SMUIRH
PLS R FRMAE. Hrb d BHELAMEE RS TR AR
FRMHERE s 7o 1 SEP 43511 0. 998 5 F1 71.5 pg » mL ™", A
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Fig.2 Correlation graph of Near-infrared predictive value of the
different types of NIR technology with HPLC reference value
Table2 Predict ability of iPLS model of different NIR instrument in
different Optimization interval(pg » mL™")
Instrument a Instrument b
Interval number Selected interval Latent factors RMSECV Interval number Selected interval Latent factors =~ RMSECV
20 3 9 100.1 20 7 5 120.1
22 3 10 96. 2 22 13 5 180.2
24 4 10 114.1 24 8 5 164.1
26 4 7 103. 3 26 9 5 128.3
28 4 102. 3 28 21 5 170. 3
30 4 10 120.5 30 10 5 160. 5
32 5 116.7 32 11 5 176.7
34 5 123.2 34 11 4 183.2
36 5 10 128.9 36 12 5 168.9
38 8 120.5 38 13 5 220.5
40 6 118.1 40 13 4 228.1

Table 3 The MDL of Baicalin in gingkailing injection from different NIR
equipment type under different A, ,(pug » mL™')

Equipment type Method Ao.1,0.1 Ao1,005 Qo1,0.00 Aoos, 0.1 D0.05,0.05  Ao.05, 001 Aool, 0.1 Ao.or, 005 Ao.o1, 0.01
PLS 190 210 260 220 240 290 270 290 350
2 iPLS 100 110 140 110 130 150 140 150 180
b PLS 140 160 200 160 190 220 210 220 260
iPLS 90 110 130 110 120 140 130 140 170
c PLS 45 51 63 52 58 70 64 71 83
d PLS 2.3 2.6 3.2 2.6 2.9 3.5 3.2 3.6 4.2
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BER Dy d RS TESFREMEER, BRI Bir
B S BRI AL R, X d BRLER BT REE]
R ER T TS B E .

PR RIS B L LM S ARFE AR R T7 T Y %
R FRAETHES T 250 pg» mL ', H, dBELAS
HEBEARSLEEWRMITERE 2.9 pg» mL ', REH

XERF LR R HE R Y. R, MDL 8§ R/ RIE
LLAMIAR R R E AR

FRRBL AT REA R, KERMF, NEaHS
FRMETHERN, EESERURRE, ATBRE
WS HEP AN ARENBI R E—ENSE. ES
A B R .
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Multivariate Detection Limits of Baicalin in Qingkailing Injection Based
on Four NIR Spectrometer Type

PENG Yan-fang, SHI Xin-yuan, ZHOU Lu-wei, PEI Yan-ling, LI Yang, WU Zhi-sheng* , QIAO Yan-jiang*
Research Center of Traditional Chinese Medicine Information Engineering, Beijing 100102, China

Abstract Multivariate detection limits (MDLs) of different types of near-infrared instruments have been investigated to guide
the selection of device type for TCM NIR analysis. In this paper, Near-infrared spectroscopy of QingKaiLing injection was per-
fromed in transmission mode on four near-infrared spectrometers named a, b, ¢ and d, respectively, High performance liquid
chromatography (HPLC) was used as the reference method to determine the content of baicalin in QingKailing Injection, Partial
least squares (PLS) and interval partial least squares (iPLS) quantitative models of baicalin in Qing Kai Ling Injection were es-
tablished and MDLs of quantitative models based on different types of instruments were calculated. The determination coefficient
of prediction(r,.)and the root mean square errors of prediction (SEP) of PLS models of four different near-infrared spectrome-
ters are 0. 976 2 and 230. 4 pg * mL7"(a), 0. 956 1 and 246. 4 pg * mL ' (b), 0.966 2 and 264.4 pg* mL'(c), 0.998 5 and
71.5 pg+ mL 7' (d). And the model of instrument d shows a better prediction performance than the other three types. There are
no remarkable superiorities in predictability in iPLS models of instruments a and b after variable selection, since the 7, and SEP
values for instruments a and b are 0. 977 1 and 218. 4 pg+ mL™!, 0.975 4 and 219. 4 pg - mL™!, respectively. Models ¢ and d
show no results of variable selection. MDLs (4,05, 0.05) of different instruments are all less than 250 pg » mL. !, and the MDLs
of instruments ¢ and d reach to 58 and 2.9 pg * mL™'. The results reveal that the predictability of models and corresponding
MDLs are different for different detection equipments, This paper innovatively used the theory of MDL to investigate the detec-
tion performance of different types of NIR instruments, The results dmonstrated the feasibility of the approach, And it is expec-

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

il 5ot AT EREE

ted that in actual applications, choosing the right type of instrument should be based on the characteristics of the study carrier to
ensure quantitative accuracy.

Keywords Near-infrared; Qingkailing injection ; PLS; iPLS; Multivariate detection limits
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