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HWE BM: RAHPLC AL RRE ZH A /B XL %I B, 400N E T Hfe b A X R 5
Fik,EN A /B R B RS, Fik: £ Agilent 5 HC—C g (2) (250 mm X 4.6 mm, 5 pm) &4, XA F
B8 —0.05% F BR KRR A A AR, M 2R AL, 712 1 mL - min~', &M 9% ¥ 235 nm, 4R (25+5) C,#EHF
10 pLo KA P 2355 B #EARME R A 2T 53 Bbk [ B85 £ & Shatfrml 2 i B AR . B¥F 4B\ SIMCA
13.0 A4 FF 34T £ 521 ( principal component analysis, PCA ) = iE 3 3z > =3 % — F 5 547 (orthogonal
partial least squares discriminate analysis, OPLS-DA ), Z5R: EIT S3 A /B L 52 HPLC 38 @i, P
ARSI A B R S A AR, AR [ B B S R AR 34 7 0.51~0.70, & A
B G2 £ A K PCA TH A /B £ 525 KK £ A K ; OPLS-DA i it £ 74784, 1 & £ 57
TR KRG IMRS AT HFERE LHNE LABANE, Fit: Zrx AL/ BEL AT s R4
T FERYE, R B AL F AR GR A BF R B T 5 25 k) 3] 6 AR R 242 H R = R0

KFER : 525 ; HPLC 45 2B 3 ; A0 34 AP AEX R A ; £ R 247 (PCA ); B AR s =ik — H]5)
247 (OPLS-DA )

FESES:RI17 XERARIRAD: A XEHE: 0254-1793 (2018 ) 10-1803-07
doi: 10.16155/j.0254-1793.2018.10.21

Fingerprint and pattern recognition of crude/vinegar
processed Linderae Radix from different habitats’
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Abstract Objective: To establish the fingerprint of crude and vinegar processed Linderae Radix from different

habitats with HPLC method, and to evaluate the quality through the similarity calculation and chemical pattern
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recognition. Methods: The separation was performed on an Agilent 5 HC-C5(2) (250 mm x 4.6 mm, 5 wm ) at

(25+5)°C. A binary gradient elution system was composed of methanol and water containing 0.5% formic acid and the flow rate
was 1.0 mL  min™". The detection wavelength was 235 nm. Similarities of fingerprints of 53 batches of crude and
vinegar processed Linderae Radix were analyzed by software “Similarity Evaluation System for Chromatographic
Fingerprint of TCMs” ( Version 2012A ). Then principal component analysis ( PCA ) and orthogonal partial least
squares discriminate analysis ( OPLS-DA ) were performed with SIMCA 13.0. Results: The HPLC fingerprints of 53
batches of crude and vinegar processed Linderae Radix were established successfully in this study. The similarities of
crude and vinegar processed Linderae Radix were between 0.51 and 0.70, indicating the difference between the crude
and processed samples. All the samples were classified into two categories by PCA. The OPLS-DA result showed that the
primary differentiating components were norisoboldine, linderalactone and linderane. Conclusion: The proposed method
provided basis for quality control of crude and vinegar processed Linderae Radix. And chemical pattern recognition is proved
to be helpful in comprehensive quality control and evaluation of Linderae Radix before and after the process.

Keywords: Linderae Radix; HPLC fingerprint; similarity evaluation; chemical pattern recognition; principal

component analysis ( PCA ); orthogonal least squares discriminant analysis ( OPLS-DA )
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Tab.1 Source of the prepared slices
B s P Ex (Eif;:if R g P El1R/¢ (iﬁiﬁi
('sample No. ) ( habitat ) (lot No. ) prepared slices ) ('sample No. ) (‘habitat ) (lot No.) prepared slices)
S1 WAt (Hebei Province ) 150103 S S28 W4 ( Zhejiang Province ) 160601 S
2 LA ( Anhui Province ) 160914 S $29 W4 ( Zhejiang Province ) 161102 S
S3 VU145 ( Sichuan Province ) 161105 S S30 WiT4 ( Zhejiang Province ) 170301 S
S4 754 ( Hunan Province ) 151108 S S31 WiTT44 ( Zhejiang Province ) 1612001 S
S5 VY14 ( Sichuang Province ) 160902 S S32 W48 ( Zhejiang Province ) 16090701 S
S6 J7P548 ( Guangxi Province ) 160923 S S33 WA ( Zhejiang Province ) 20160801 S
S7 I %44 ( Guangdong Province ) 140928 S S34 WITT4 ( Zhejiang Province ) 20161201 S
S8 WH4 ( Hunan Province ) 150918 S P35 WI#44 ( Hunan Province ) 160709 v
S9 WH4 ( Hunan Province ) 150911 S P36 Wt4 (Hubei Province ) B60918 %
S10 WH4 ( Hunan Province ) 20150809 S P37 WI#44 ( Hunan Province ) 160701 %
Si1 #HI4 ( Hunan Province ) 20170201 S P38 W4 ( Hunan Province ) 160712 \Y
S12 #1944 ( Hunan Province ) 150911 S P39 #1745 ( Hunan Province ) 160221 \Y
S13 #1344 ( Hunan Province ) 140617 S P40 #1754 ( Hunan Province ) 160812 \Y
S14 #7545 ( Hunan Province ) 160809 S P41 WF54 ( Hunan Province ) 160511 %
S15 54 ( Hunan Province ) 140817 S P42 {474 ( Hunan Province ) 160112 %
S16 W54 ( Hunan Province ) 150708 S P43 #1154 ( Hunan Province ) 160212 %
S17 YLVE4 ( Jiangxi Province ) 1701087 S P44 45 ( Hunan Province ) 160312 \Y
S18 WIH4 ( Hunan Province ) 150101 S P45 {474 ( Hunan Province ) 160411 A
S19 WH44 ( Hunan Province ) 170101 S P46 {574 ( Hunan Province ) 160612 v
$20 44 ( Hunan Province ) 170701 S P47 548 ( Hunan Province ) 160703 v
S21 WITT4 ( Zhejiang Province ) 20170301 S P48 iiF4%4 ( Hunan Province ) 161101 v
S22 WHIT4 ( Zhejiang Province ) 160928028 S P49 #1154 ( Hunan Province ) 170401 v
S23 WIT4 ( Zhejiang Province ) 170461461 S P50 548 ( Hunan Province ) 20170401 \
S24 WIT4 ( Zhejiang Province ) 2016120802 S P51 R348 ( Hunan Province ) 170501 A\
825 T4 ( Zhejiang Province ) 2017010951 S P52 W4 ( Zhejiang Province ) 1507009 Y
826 T4 ( Zhejiang Province ) 150901 S P53 WHT4 ( Zhejiang Province ) 2017020791 v
$27 WHT4 ( Zhejiang Province ) 160330 S
11 (note ): S. ZE i (raw product ); V. il % ( vinegar processing )
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2 HESHER
2.1 AgEsM

{3 : Agilent 5 HC-Cg (2) (250 mm x 4.6 mm,
5 um); W sl A D OEECA)-0.05% H iR UK i W
(B), B B P& Bt (0~5 min, 40%A — 75%A ; 5~10 min,
75%A —> 78%A ; 10~20 min, 78%A — 100%A ; 20~30 min,
100%A ); Hik : 1 mL + min 5 K9 K« 235 nm; I
25 C ; M 10 pl.
2.2 S VAT R A %o BRI TR T %

BRSO R (3 5 S0 H ) 29 3.0 g, K& E,
BT 50 mL #ETE I, R % A BE 30 mL, B
(T 250 W, B3R 40 kHz ) #2530 min, filiJE , ig T,
FEHIZK 30 mL &35, A D101 AL B 2 M
(D101 KALWLFHA BE 90 g, 4.6 em x 90 cm ), AW
B 20 min, Z JGHRIK LK L 30% LK . 95% LTk
£ 1 000 mL YA, Y EE 95% L F5 /K BERGIA I, e T,
e i A 30 mL H BV A, B 1 mL SIS 0.2 wm fiL
FLUBHR , RIS S VA

i 2 PRI Y S D 7R A 2 2k PN T | % 24 Y T
XTI 45 0.001 g, B F[F— 10 mL B, i
MEER IR BE R ZIR, #2510 T mL 3T 0.2 pm 1
FLIERE , BIFFIR A X B i A o
23 iksEEER
231 MEERE WA i 225k ok, i
“2.27 WUF 5 il g SR 4 2.7 TR g
FAFE SRR E 6 UK, A B (7 ST AR 5%
PLE ) Ao R {5 B st T AR X 06 187 B AY RSD ¥/ T
3.0%; LIS 1 KRR T8 SU RIS VE A BRI 5
ARBLEE , HARMLEE R KT 0.99, £F A S RS AR &
RER (KT 0.95 ) GEREIZ T IEAGHE R4S
232 HEEMIKE  EE—H S 24K AR, %
“2.27 W7 AT A A S R 6 Oy, FiE 2,17 T
S A A TR SR RN, 45 AR (F] 2
rOX R P 3 A 14 05 ) AR OR B B[] R X 0
T AL RSD 470N T 3.0% , AR St I E AL Y KT
0.97, RIAA T L HEZ R I,
233 RuEthlese  BUE O R A, ik
TERMT T 0.2.4.8. 12,24 h EEEE, LA O h
JTASFE SCE S ARt IR, #5820 BIEAHURE 45 R R T
0.99, KA LA 24 h RSk R T
2.4 FRGUEE ST AU PEMY

BUS3 HILREAS, 23 4 “2.2” T 5 kil £ Bk

AL Ha i

AR, TR 2.7 TR @A SR A EA TR I SR AR
ST (LI 1), SR Z 25 02 R 2 h 2y (il i
SRR B (2012.0 JiT ) #5753 #2534
BTG, B0 5E 14 R IEAE O B 24 B AN 1 A2
AR (UL 2), LA L s S X0 X i 48 S0
T, XF 53 5 24 (4 15 SUEE AT AL PRAY, 25
ULIE 32 5Ead e AR BRET A I B R B2 A
H 3 T] A AR ABLRE , A= /15 5 15 2 22 8] A9 AR B2 7
0.51~0.70, KW A= / B 5 55 25 MBI BEBA , 22 S R
(BB RN, B 22 5 R U AR U 22 5K
IR Er U AR BN ) CULIEL 3 ), Stk —2 ik
Froy AR ELE | B 2 2 5 ) BRI R B Y,
it 2t — R AR A A AR 5k

1 53 #t5% HPLC 58 &%
Fig. 1 HPLC fingerprints of 53 batches of Linderae Radix
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Fig.2 Reference fingerprint of Linderae Radix
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3 53 #tiFmIEERR RSD
Fig. 3 RSDs of the peak areas of 53 batches of Linderae Radix
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(W 4-a). DT EUFHIENT AR /5 525 HPLC 4
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0.6 T

0.4 b
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-0. 4+

Var ID (Primary)
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a. B2 F 0T = 44553 (3D diagram scores plots of samples ) b, &2 OPLS-DA #353& ( OPLS-DA scores plots of samples )  c. VIP fRi&i#22
5B (VIP of differentiation markers ) d. HEFIAIEHHIE ( permutations plot for PLS and OP LS-DA models )

B 4 PCA #1 OPLS-DA &8
Fig. 4 Results of PCA and OPLS-DA
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o E ik 25 AR ARF 538 OPLS-DA i ik 4k st it
— o, SRR 2T IR RE S AR A e A sl 5
B2 o nl 2 25, A Bl AL, 22 i i A R 5
i CDLE 4=b ) 5 A4 VIP>1 LUK P<0.05 F478 K i
T B2 TR E B R AR R 6 g 1
S 7 S 14 S0 11 S T E A S
2 EF W B EERRICY (LR 4= ). FEXTHES 5
PEATIRAE, &5 R A s i Q2 (i) ¥/ T
AR IE (A7 AR ), B R ot A 2% ( ULIET 4-d ),
2.6 /R S2EFEMCWINETIA

AR5 2k 253 i Xof M o R LA A L AR i e 15
FNFMCY) . W5 HPLC RS IR 2553k TSR
INT 14 A FRic b 9 3 A saik i K4y, 20 il %
E R SR A2 L2k N R 225 R (] 5-a ),
WE 5-b iRk B AT AL FRicd 1 506 L H R
WIRAE , R — TG IS 5 S 25 i & I i
WA B2 by i, AR i AR 2 ) AL 2
PERTEA: B2y v i B B B B S TAERS 5 S 25 Y
(LI 5-c.d )

480 3 a b
400 ' 4 -
3201 |1 g
= | 2 =
= 240 )
S 160 52y 1
801 | ’i | | 0
I
0 \ML«UJAV,‘ e 51 -1
0 5 10 15 20 25 30 -2 ; "
t/min £ B
(raw product) (vinegar
processing)
2 c 2 d
1 . . o
£ =
N 0 N 0 %
@ -1 a4
ER O EBAR R T
(raw product) (vinegar (raw product) (vinegar
processing) processing)
1. 5 H 5% /R & (norisoboldine ) 2. 2 254 JiE (linderalactone ) 3. 13

2l MBS (linderane )

a. 22 5 bR ic ¥ ) HPLC ( HPLC of differentiation markers ) b. ¥R 4 1
S0 (EH PR 5E ) [ VIP of differentiation markers 1 ( norisoboldine ) |
c. bRic#) 6 S5 (L2508 | VIP of differentiation markers 6 ( linderalactone ) |
d. FRICH) 7 S0 (2 25FENEE L VIP of differentiation markers 7 (linderane ) |
B5 f£/BRXESHERREWHRE

Fig. 5 Differentiation markers of crude and vinegar processed
Linderae Radix
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1 280,235,260 nm AT, Fe 20 ok H g i
Agilent 5 HC-C (2 ) (250 mm x 4.6 mm, 5 pm ), LA
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