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[ Abstract | Objective: To establish a targeted profiling qHNMR ( TP-qHNMR ) method for content
determination of gentiopicroside and loganic acid in 4 kinds of Gentianae Macrophyllae Radix ( Gentiana
macrophulla, G. siraminea, G. crassicaulis and G. dahurica). Method: TP-qHNMR software of Chenomx NMR
suit was employed and standard 'H-NMR spectra of gentiopicroside and loganic acid were collected. Gentianae
Macrophyllae Radix was extracted by using methanol ultrasonic method and the dried extraction was reconstituted in
CH, 0D before spectra were recorded. All spectra were recorded in the same condition, and then targeted profiling
quantification was achieved in reference to chemical shape indicator ( CSI) by Chenomx profiler and further

validated by HPLC-UV method. Result: The established TP-qHNMR method was accurate and reliable for
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determination of gentiopicroside and loganic acid in Gentianae Macrophyllae Radix, showing no significant

difference with HPLC-UV method. The contents of gentiopicroside and loganic acid in 4 kinds of Gentianae

Macrophyllae Radix were as follows: G.

crassicaulis > G. macrophulla > G. straminea > G. dahurica.

Conclusion; TP-qHNMR was accurate and reproducibly for quality control of Gentianae Macrophyllae Radix, and

can be widely applied for quality control of traditional Chinese medicine.

[ Key words ]

1 G A3 ¥t 5 U7 1% (qHNMR) A — & 1Y J=)
R, o H I S 0 5 R 2R 2o T 52 A% S oM LAk I
MHE RS MERSIREGEHR F9%E F
W LA B 1 00T, 2 4 FREE 75 (deconvolution ) T
NERMESRRN EREM TR, EERE %
FENL B AR B H AR AR 5 B AR I T 5
JE RIS 2 Ak & b X B AR S S #4705 E
B E R, T R BUST 5 B A % A
A Chenomx 5 Amix 25 o # m] %8 3 70 M7 A% i 5 o 1%
(targeted profiling qgHNMR , TP-qHNMR ) &y & % F5E
LRI R, AR E T A5 E B F S 5
A B e Wi B bR th 2 B e Nl %
B HE RGN H AL & W R IR (S5, XF L
HAr ik & Wiz 3k i 42 5 2 LA & W A% il ik
2 W 2 Ve, R DA 2 2 A il AR il £ b o AR Al
BYHUUE R, R B A L5 PUE 5 W AR &
AR, R B A I R B R E R T T A A R
Ik

ZOUN WAL G b, IR T (AR AR R
28 ) AN R S O B R XAR IR
TR IR RE B R A DAL, A% G T R RO 7
ik ZE E AR L KT RN & R A N L
SHRUR B 3 R S5 (o 2 ) 2015 4R R
(— ) W B H o Jg RE LA W) 28 0 RRAE 22 OU JHL 22
ZIUSU/NE I TR, LR TUh R IR R AT
W8 o 45 b B 43 R AT TR e R T R
PR A5 28 o HE R AR B T 28 JUPL R VB BRI AR T
ST VRN BB B TR . AR L%
JURHI, 223K TP-gHNMR I % 2% J0 rp g I8 o7 4 L 5
B & i R OUR B I R E R . B
4R R ) HPLC-UV J7 ik 3EA7 Bk .

1 #a

AV 400 %! NMR spectrometer ( {2 [E Bruker /2
#] ) ; Scientific Heraeus Labofuge 300 /N % & H & .0
PL(3E [ Thermo 2 W] ) 5 H3d 38 nJ 94 fil 2 5% W 4%
(20 ~200 pL, 7 [E Eppendorf /A F] ) ; Vortex Genie 2
R € AX (22 ¥ Thermo 23 &) ; Topspin 3.0 T4 i

Gentianae Macrophyllae Radix; gentiopicroside; loganic acid; TP-qHNMR ; RP-HPLC

(% & Biospin 2\ ) ) ; NMR suit version 7. 6 ( )1 & K
Chenomx A 7] ) ;1260 series % %1 HPLC, Chemstaion
B (LM Agilent 247]) .

S 6 R R 1, 4% TG kR (CSIL af g
99.0% ,GC N F5) W H H A 7R 5046 i Tolk #k X2
s de BB AF (4l 98.0% , LC-UV, dried, it 5
110770-200712) , & £ 1F fR (46 98.0% , LC-UV,
dried, it 5 111865-201001 ) It {5 H |2 & 5 24 & K 8
5% Bi; CH,OD (99.5% ) Mg [ ¥% [§ Cambridge
Isotope Laboratories, Inc;Z&JL BRAETL FLZEZETL /D
ZRBIWE A MY, & B hBEZ R RR
WIS MIE i, LR 1, U B 25 6 3 B & 8
B, 3t 5 i O ARy s B S W TR (3 4l 25 88
K H1 3% [ Milli-Q system [ il o

x1 FABMHE.THEKER

Table 1 Tested Gentianae Macrophyllae Radix samples and

collection information

No. K Pl W 4 b A5
Sl HIZEE I Gentiana crassicaulis 7« 7 b % E 254 T
S2 MZEETIL 6. crassicaulis P ] VY 1T B 245 47 1l
S3  MZERI G. crassicaulis = ~ R W2
S4  MIZERI G. crassicaulis P ] LREZEM T
S5 MZELIL G. crassicaulis N Z P WL
S6  HIZEZETIL 6. crassicaulis =~ LR
ST MIZEEI G. crassicaulis utpi| Py I A B
S8 HIZEZIL G. crassicaulis =M I )1 80 25 #1112
S9 %I 6. macrophulla ~H HKA M i
S10 %I 6. macrophulla Hfr WivL B2 25 K2
S11 %3 6. macrophulla Hfy g R 2R 2
S12  /NZEIL 6. dahurica WEEH Wi R ke
S13  /N%EIL 6. dahurica i b % EH 2541 T 3
S14  /NZ&FL 6. dahurica BT Yy VT W R R 2 A

ik
S15  BRAETL G. straminea T 1 T I 1)
S16  JRAEFL G. straminea Hff L
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Fig. 1 Representative 'H-NMR spectrum for Gentianae

Macrophyllae Radix sample
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Fig. 2 Establishment of pure’ H-NMR spectrum of gentiopicrosde

(B) form standard solution spectrum (A) by compound builder and

pure' H-NMR spectra of loganic acid (C)
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Table 2 Test Result of gentiopicroside and loganic acid in

Gentianae Macrophyllae Radix by TP-qHNMR and HPLC-UV

(x+s,n=3) %
Jo 85 DR R
N TP-qHNMR HPLC-UV TP-qHNMR HPLC-UV
S1 2.79 £0.03 2.60 £0. 04 0.90 0. 01 0.98 0. 04
S2 3.10 £0.01 2.91 £0.03 1.74 £0. 03 1.93 +0.03
S3 3.14 £0.02 3.29 £0. 04 1.51 £0.02 1.80 £0. 04
S4 2.83 +£0.02 2.75 £0.08 1.94 +£0.02 2.21 £0.08
S5 3.41 £0.08 3.55 0. 05 0.70 0. 01 0.88 0. 12
S6 2.65 +0.03 2.45 £0.07 0.78 0. 01 0.82 +0.03
S7 2.07 £0.02 2.03 £0.04 0.62 +0.01 0.74 0. 06
S8 2.61 +£0.03 2.51 £0.04 1.60 +0. 02 1.79 0. 03
S9 3.42 £0.02 3.34 £0. 12 0.92 +0.01 1.35 +0.03
S10 4.25+0.13 4.27 +0.49 1.02 0. 01 1.20 +0. 10
S11 0.82 +0.01 1.01 £0. 04 0.73 £0.01 0.89 +£0.02
S12 1.94 +£0.02 2.00 £0.02 0.21 +£0.01 0.23 +0.02
S13 1.22 +£0.02 1.24 £0.01 0.23 +£0.01 0.28 +0.02
S14 1.94 +0. 03 2.02 £0.03 0.15 +0.01 0.06 0. 01
S15 2.52 +0.04 2.31 £0.03 1.70 £0. 01 1.68 0. 01
S16 1.20 £0.01 1.36 0. 01 1.30 £0.01 1.49 +0.01
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Fig. 3 Targeted profiling of gentiopicroside (A, red) and loganic acid (B, blue) from Gentianae Macrophyllae Radix ' H-NMR spectrum
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