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[ Abstract ] Objective; To examine the content of linderane and norisoboldine in different parts of
Linderae Radix, and make a discriminant analysis by fourier transformation infrared spectroscopy. Method

Linderae Radix was divided into three groups, namely skin group, peeling group and original group. According to
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the chromatographic conditions for linderane and norisoboldine of Linderae Radix in Chinese Pharmacopoeia , HPLC
was used to examine the content of linderane and norisoboldine in different parts of Linderae Radix. Near-infrared
spectra of skin group, peeling group and original group samples were analyzed through principal component
analysis. The principal components analysis model was developed based on the spectrum band of 5 053.85-
4 115.54 c¢m ' with SNV + spectrum + F-G’. Result; Three samples from the three parts of Linderae Radix were
divided into three categories by the model of FT-NIR qualitative discriminant analysis, and there was a clear
boundary between the different parts. According to the findings of HPLC analysis, the sequence of the content of
linderane and norisoboldine in different parts from high to low was skin group > original group > peeling group.
Conclusion: The results of HPLC analysis showed that the content of linderane and norisoboldine in Linderae Radix
skin group was higher, and that of the peeling group was the lowest. FT-NIR analysis further proved the differences
in the quality of different part Linderae Radix. The two analysis methods provide the scientific basis for weather

Linderae Radix shall be peeled or not during processing.
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2.2.1 @,ijg,%{fp” ¥ i Agilent Eclipse XDB-C,,
3% FE (4.6 mm x250 mm,5 pum) , ZHE-7K (56:44)
i S AH A DA 235 nm AR YR 25 °C L i # 1 mL-
min " £ 2Tk A 0P IR L AL 25 B i HPLC €43
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Fig. 1 HPLC chromatograms of linderane and sample of

Linderae Radix
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XF HE i 8.43 mg B F 20 mL B P, i EE A 2
VS A 450, A5 0T RS 0 A8 VR o R 9 R UK B A A
VR YR i B G I Mk B Sl 209. 70, 83.88,41. 94,
20.97,16. 78 mg-L ™" [ & 5l Xt HR S 7 W, R AT &
W7 53 # o
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KPR E , BT HEOR M P, K% i A H B 50 mL, FR
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Ul B ST U, IRV, o T AL IR B AL R AT
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2.2.6 FEMERE B2l A A WA T 0,
5,10,15,20,25,30 h 43 5l A%, 0 2 15 24 Bk PN g
T AR, 7155 RSD 0. 9% , 45 53 W 15 24 {3 5 i v
5 250k R AE 30 h NESZE .

2.2.7 EREMERKE MRS AHAK 1.0 g6,
Fie bR B T W A8 O ik AT A N I AL
WA 10 pL, 3 AR G354, R AT & 5 I 43
BT, 15 15 24 gk PN T J5 4t 43 %00 0. 772% ,RSD 1.4 % ,
RGN EK

2.2.8 iR R RIRCHEES AR K
1.0 g, 3t 6 3, A L 2k 3 15 X7 BE i i, 4% R
B A T R A S AT R I TR
24 Tk PN TG 11 0 2R 4 98. 5% ,RSD 1. 7% , L3 1,45
e WA A B2 A G il g0 25K
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Table 1 Recovery experiment of linderane

BeRER/ BEACPE WA/ BCR  PHEC RSD

g /mg mg /% /% /%
1.003 2 7.744 7 11.229 2 99.8
1.000 6 7.724 6 11.139 7 98.9
1.005 5 7.762 5 11.278 0 100. 2

98.5 1.6
1.002 8 7.741 6 10. 947 4 96.2
1.001 7 7.733 1 11.016 6 97.2
1.004 3 7.754 8 11.205 8 98.6

WA R 3,500 mg,

2.3 EWSRUIRESRIE"
2.3.1 g% RA Agilent Eclipse XDB-C 4 {4,
WEAE (4.6 mm x 250 mm,5 pm) , DL & 3 3 AR
AU 0.5% R AN 0.1 = Z BV WM i sl A B,
BE WM (0 ~ 13 min,10% ~22% A,13 ~22 min,
22% A ), K W 4 280 nm, #E R 25 C, i
I mLemin ™", 25 B 5 9% R & %F BB 5h R 13 25 AE B,
HPLC 4% UL & 2,
2.3.2 XERAREM A& RS AR ICE B SR R
SEXTHR 12,23 mg ¥ T 25 mL B i H -
0.5% #FhMRAK (22 1) WYIR 5 W WUE 7 22 B, ¥ i 7
IR (BSPONIETE iR S L8 S0 B R R S RS
YR Fée B G ot o vk B R 233..99,187.19,93. 60,46. 80,
23.39 mg- L~ {0 R T, SR AT A R 43T
2.3.3 i mmd g MBS AR
0.5 g, BHEILH T NG H AP EE0. 5% £ (2: 1)
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a Table 2 Recovery experiment of norisoboldine
2
FREE 4k FE S i HUUEES T [l i FHE  RSD
/g /mg /mg /% /% /%
0.500 8 11.693 7 16.193 7 99.8
0.501 6 11.712 4 16.212 4 99.6
_/LL.MM 0.500 6 11.689 0 16.189 0 96.2
M 98.0 1.8
f T T T T 1 0.502 1 11.724 0 16.224 0 97.9
0 5 10 15 20 22
onin 0.5012 11.7030 16.2030  95.5

L AW R REX RS 2. B25; a. K RIERE
B2 XHREREMBHRIESHHFHA HPLC

Fig. 2 HPLC chromatograms of norisoboldine and sample of

Linderae Radix
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SEWAREAE 0.233 9 ~2.339 9 pg B RAFAL MK
A, ARG,
2.3.5 FEEIRE R 93.60 mg- LAY £
FH S R e % BE S T R, TE R o % A5 R R 4y
B, #EAE 6 W, Bk 10 L, i 0% 1 AR, 45 2R RSD
0.7% , WA ALERHRGE % B A7 A ik g 2K
2.3.6 FEtEE K E RIS 2GRS W,
WF0,5,10,15,20,25,30 h FERE, I 42 25 1 2 % /K
T AL, 45 5 RSD 1. 0% , ¢ B 1 24 {4 5 73 W
LW F IR e 30 h WEE .
2.3.7 EEMIAE WK 0.5 gdko6 1,
Fie 1R P o S R A O Ik AT A N A I UL
R 10 WL, A VROAE (3 A3, (E AT 5 1 0 4y
B, 25 3 2 W 5 3 R T i o O ME R 2.355%
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0.5019 11.7232  16.164 7 98.7
A K 4,500 0 mg,

2.4 GZGORTR A 1 2 Tk N TR AN 25 SR R E
IE B 2GR B UL BN 2 AR A% 10
I, FT k3 80 H i o # b 3 il 5 J7 3 Az i 7 94 X
55 25 1k oA R R 25 TR S K R AT 20 A, A5 R L
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£3 LLEREAMCSHMARNERRERERES IR
Table 3

Compared on content of linderane and norisoboldine in

different parts of Linderae Radix %
£, 25 ik 4 1 SRR
Yo TR mm WAM fm EEM WEE
1 0. 825 0.617 0. 643 3.092 1.514 1.998
2 0.867 0.530 0.772 2.742 2.225 2.355
3 0. 696 0.574 0. 658 3.047 1. 489 2.227
4 0. 862 0. 602 0.732 3.094 0. 855 1.992
5 0.879 0. 692 0.772 3. 858 1.202 2.412
6 0.738 0.493 0. 646 3.702 1.019 2.263
7 0. 607 0. 488 0.565 3.337 0. 699 1. 89
8 0. 833 0.701 0.788 3.516 1. 605 2.094
9 0.728 0.510 0.532 3. 886 1. 125 1. 843
10 0.749 0. 609 0.700 4. 059 0. 846 1. 895

2.5 FT-NIR J&3 40 #7

2.5.1 FT-NIROGERAE BMHHEMEZA 15 g, iR
BYSEARE R, T REUE NS,
FIBRE 5 REIGIEE . R T AR BKiE KT
SRAEIX ] 4 000 ~ 10 000 em ', 43¢ 8.0, H Ik
$ 64 YK, empty [T, B 250 1, (25 £2) C,
FXFVRIE 40% ~45% o RO RS 3 %, R TPH
{EAE M BE 5L B NIR S .
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Fig. 3 NIR crude spectrum of different groups Linderae Radix
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Fig. 4 NIR crude spectrum of different parts of Linderae Radix
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T3 8 WA 22 SRR, O [ I AE A B R R AR AR, L
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Fig. 5§ NIR first derivative spectrum of different parts of

Linderae Radix
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Fig. 6 NIR second derivative spectrum of different parts of

Linderae Radix
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Fig. 7 Principal component analysis of different parts of

Linderae Radix
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W 1 24 3% Jz v 2 245 gk P T R 2 S BB O B A
TR

6] IF A WF 38 53 A 1 2 25 A [R] FR AL Y FT-NIR
DI FRE , 7 MR AL b X 65 Bl 04T £ LA 4
T 2R FEF AL FT-NIR SGiE 8 1E 22 J 1635
BB HFM 3 Hra R 5 HPLC & 5 il 45 2R 0 AH
BUE . MEE R RN, 525 3R IR S 25 R AR
TEFEBR P L3 & & A BRI DX, 78 8 43 19 20 A
FHEER,

TE R 250 0 I T A b, A 28 2 4 B2 24 H
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5 55 5 A B 2501 PR KAk 22 il oy v B S B2 Fl
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s A5 B S R & 1O E IR AR AR, A5 SR AL
ARG B 2 3R A K R 2 AT oA, R
IR 2 3% AR AT 2% B AN 4 Bn PR i 40 B
HACS2H o3 B 5 RS2 R T e 24 B o S A
AL WS PR A AT IR A 9T, WA 5 24 3R e 5 A
PR IIRC R L, AR S AE I Tl fR et L e 5/
PR F A

[ &%)

[1] HERHGHREHS hEARIEMEZ R . —H [M].
Jeat: A E B2 R R, 201577,

(2] 25,2/, 5258 & i 102 oy K 25 34 )
[J]. B2 EERZ, 2014, 25(11) ; 2747-2749.

(3] Hhakie, HER, WY, % 2208 Lkl
[ GC-MS 4347 [ J]. P 5245 ,2003, 34(4) . 308-310.

[ 4] She, 0800, BRIE, 55 & 00O 635 2 8 i 2
L2y 4 FAEY B[], hE 25265k, 2009, 34
(5): 583-586.

.78 -

[5]

[6]

[7]

[9]

[10]

[14]

[15]

[16]

REGYL, AT, B /N B Rk e bt b (o kT E 12 2
AR T A e [T]. B E Ak,
2012, 46(8) : 90-92.

SRR LB R KR, S L e AL R O R
WA R R [T]. A AL, 2013, 33(1):
90-100.

BT, A R, SE . 5 25 R [ 48 US4 X N
e B R [T]. P 5IE R, 2011, 27
(2):9395.

BT, WA, BRA, 5D 2SI N S A
T B cAMP, cGMP, GAS, MTL /K-8 m[J]. o
Sz RS Ze i, 2011, 17(20) ; 162-165.
BFOC, Sk, E/AMA, S D20 RN v 2
YAk Rt R s shisgm [ )], 76 % 58 8 K2
223 BE2E M, 2013, 34(2) : 240-243.

SN E, /M, AR EAR. L 25 520 09 BT R R At
SRR LT ], IR ¥ % M #E AR, 2011, 57
(3): 265-268.

ZEE T AT L 2 MR K R AR ST g T
HAARRA s HT [T, BDUK 2% 2% 4 B2 jig, 2014,
60(4) ; 345-348.

TERFLT, W 80, TE B 6. 5 2 2 W TR BT R AR H
W [T]. herh B 252% ) ,2015,33(4) : 910-912.
ERAM ARG R, BRIT k. L5 25 00 St RS M AT 4
IR KRR F 2 m [T]. PR FRiEEY,
2014, 2(7) : 373-376.

XVTUAR bt SR 0o, 55 15 25 32 B B 9 55 16 T
HSCue BF 5T [T]. #ivr b BE 22 7, 2006, 41(7):

428-429.
MR, = BRI, 5. B2 P or LB R [T ].
WiV E 2475, 2010, 45(4) : 293-294.

FURERT AP, TRV, S5 15253 M 415 LEF [k
Ay BT IRNRAE I [ 1. 4 Ve U5 5 9 55,1999, 8
(4): 1-6.

A, BRSO, RIS, 1 25 B L ) R T 4
O AR TG BR 98 [ 1. b I BLAR I JH 252, 2015, 32
(11) . 1306-1308.

[RERE BEM]



