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Quality Evaluation of Wildlife Tending Gentiana crassicaulis
in Yunnan Province
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[ Abstract | Objective; Radix Gentiana crassicaulis is the major cultivated Gentiana species in Yunnan
Province. Wildlife tending is a major cropping pattern. In this study, an improved and comprehensive HPLC
fingerprints were developed for the quality evaluation of G. crassicaulis, together with the simultaneous
determination of four iridoid and secoiridoid glycosides. Loganic acid, swertiamarin, gentiopicroside, sweroside
were also detected. Method: HPLC separation was performed on an Agilent Zorbax SB C; column. The mobile
phase was methanol and water with linear gradient change of methanol from 0 to 40% in 20 min. The flow rate was
1.0 mL +min "', and the detection wavelength was set at 238 nm. Result: The HPLC chromatograms of fifteen
samples from different regions of China showed a similar pattern. Thirteen peaks were selected as the characteristic
peaks to evaluate the similarities among different G. crassicaulis samples. Conclusion; This is the first report on
an HPLC method for the simultaneous determination of four bioactive components and fingerprint analysis of wildlife
tending G. crassicaulis. The results indicate that this comprehensive method is suitable for evaluate the quality of
G. crassicaulis for GAP planting.
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(—&F) ey 4 M % UL SR W) % U Gentiana
macrophylla Pall. JKAHZE T G. straminea Maxim.
ZEZZI G. crassicaulis Duthie ex Burk. X /NZEFL 6.
dahurica Fisch. , 7 1987 4E 5 #% %]y ( H K &\ SR
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1.1 #5357  Agilent 1200 HPLC £ 4t ( Agilent
Technologies, USA ) , £ 4 P4 JC B FE 2 FEZR KL= [l
Bl A 3h 3k R & 5 IR A 46 . DAD A I 2% . Chem-
station {0, 3% T. /¥l . Agilent Zorbax SB C, ff iif #F
(4.6 mm x250 mm,5 pum) ,KQ-5200DB #Y#E 75 17 i
VAL CES th i B A AL A A BR A W) ), GH-252 A |
AT RAF (A&D,1/10 73 ) , DKS-28 AU 1 Hi 48 I 7K ¥y
B (8 24T OB BT AU A PR 7)) HL B gl KT 4
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R A I KA R A 3R AL SR AR H ) 2011 4E 8 A
L H) o 22w b5 B 0F 58 0 %8 8 WML 22 & T 6.
crassicaulis Duthie ex Burk. [ TR , & UE Fp AN 12K
TORBRBE 2 27 Be b AN o 25 MK Uk G BARBT T,
Ky WEET 30 CHET 2 AE H S Ry i, i 40 H i, 55 H .
XF AR 5 D g% H R (it 5 MUST-11042501, Loganic
acid ), 5% F 3 = 5 (4t B MUST-11012401,
Swertiamarin ) , J¢ IH ¥ 15 (#t 5 MUST-11011401,
Gentiopicroside ) % 7 3¢ 1F (it 5 MUST-11020802,

Sweroside ) 6 T AR S 107 R A= Wy RL B A BR A F L 6 R
i 4l i 25 HPLC e i FRIH —Ab 24158 > 98%
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No. KAt Wik/m TR
S1 405 Bk 5 AR R 2 800 e+
2 H:VG Bk F & WA R 2612 =
S3 A 74 Bk R S PRAR 2 400 IR
S4 4045 Bk S R AR AT 2 541 A+
S5 220 E 4 TV 2700 T
S6 2P 4 T 2610 HET
S7 22 PP L TR T 0 2992 AT
S8 =% B L3 ) R A 2314 ]+
S9 24P B3 ) R R 2 803 kA
S10 == B S5 fay B e R 2 865 RN
SI1 2% B EL 3 ) SR B R 2 501 iR
S12 2% P17 L VG BE AR A 2335 M+
S13 2% B LA P L A A 2 450 RN
S14 2% b B VG AE R A 2 652 (R
SI15 RIRHIKHE S M 2320 B+
2 FEEHER

2.1 g% Agilent Zorbax-SB C, (4.6 mm x
250 mm,5 pm) @A 3 A BE (A)-0. 1% B R
JKIEW (B), BB JE B (0 ~ 4 min, 25% A4 ~
10 min,25% ~35% A;10 ~20 min,35% ~40% A) ,
R % 4 238 nm, 3 1 mL-min ™' AR 25 C L F
=S5 pl,
2.2 RGEWEMME FE 2.1 555 F T R I 45 A 4P
(e 2 B Y 4r B BE Y > 1.5, i B 778 1. 04 ~
1. 10, BB A B > 13 430, % B8 5 JoHI 25 902
WA S v 4 A B0 Tk 8 17 28 o B4 0 5
2.3 XTERSESRAE S o3 BIRT BRI b AR X R
I, K SR 1 mL & B H R 135 mg, f%
w1 0.540 mg, Jg 05 1T 5. 610 mg, 5% 2 3¢ 4F
0. 645 mg [, I FF SEE8 75 e, BVAS: , 2 SIS %85 Wi
H— 52 A5 0 BRIV, BT 1 mL B R R
JE IRE A AR AR IR S AT, S
2.4 {3 VA VR MG WA RS PR IORE S OB R
0.5 g, # 50 mL HESE R b, K525 Aok 15 mL IR ), FR
#,60 C F #7542 EL 60 min(200 W,40 kHz) , Bt ,
O R R BB AT, i UE, B B WO 0.45 pum
AL UE RS IR L, DA
2.5 fRfEMZ S AMCRELR WA DEHR.
B 2P S R IR 8 8 S R A 6 IR At &
W, P A AT 7 AN TR VR B IR AR W . TE
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PERIT, SR L 2,

R2 AMRGERIEFENSHEEXRREE

Xif B 2 R’ LM/ g LOQ/mg-L ™! LOD/mg-L ™!
o % H R Y =7 109. 0X - 10. 724 0.999 9 0.124 1 ~5.6750 12. 40 3.72
% SRR Y=6778.7X -3.942 9 0.999 8 0.059 1 ~2.700 0 7.09 3. 60
T IR Y =3993.1X - 63.738 0.998 7 0.245 0 ~28.050 0 14.70 2.45
5 AT Y=5792.5X - 10. 813 0.999 9 0.070 6 ~3.225 0 8. 47 2.11

2.6 ML R A IR — v e, 7E B
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W AL 25 28 JUARRAIE 45 S0 AT 3 9 3 A 48 60 33 51 DL 4]
2,15 HEMZEZ I MR S @IG K LI 3, &4 A
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BOREE ARSI MAGE SEINE SPSyml RSD

/
B+ W/ % /%

/g i/ mg /mg /mg

OEH®KR  0.5001 2.95 2.93 5.87  99.67 1.45
0.5000 2.95 2.93 5.87
0.5002 2.95 2.93 5.92
0.4999 2.95 2.93 5.81
0.4998 2.95 2.93 5.94
0.5002 2.95 2.93 5.88
R FSEEAF 0.5001  2.15 1.98 4.13  100.01  1.10
0.5000 2.15 1.98 4.17
0.5000 2.15 1.98 4.11
0.4999 2.15 1.98 4.12
0.5000 2.15 1.98 4.13
0.5000 2.15 1.98 4.13
JIHEF 0.5000 46.95  35.93  83.66 100.86  1.02
0.4999 46.94 35.93 82.82
0.500 1 46.96 35.93  82.79
0.5002 46.97 35.93 82.86
0.500 0 46.95 35.93  83.37
0.500 0 46.95 35.93 82.86
REFEH 0.5001  0.48 0.46 0.93 100.30  1.60
0.5000 0.48 0.46 0.94
0.5000 0.48 0.46 0.95
0.5001 0.48 0.46 0.94
0.5002 0.48 0.46 0.95

0.4999 0.48 0.46 0.94
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5 L WE W B T0% HEE 50% W EE 30% W i A
H,O fERIRBUAR, i & B 50% F J 45 B4 1 2
WOkt , B i R 50 . MR H 5 T i
TBUERE B] 3 B R B IOV A, i 20 e R IO T R
60 °C F 15 mL 50% HI =48 /& £ B 60 min,
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S1 ~S15 3 HARF AL 25 B (R R IR LR 1)
B3 15 3tAEHFAHH HPLC &k

HREER YN E R A8 CLE

No. LR/ %  RFEEE/ % /% RERE /% BERHR+ BB H/% BOWEE/ % AL
S1 2.28 0.50 10. 32 0.47 12. 60 32.72 0.998
S2 2.26 0.76 17.16 0.52 19. 42 35.78 0.995
S3 2.31 0.56 14. 04 0.17 16. 35 40.79 0.981
S4 1.84 0.50 11.58 0.47 13.42 35.35 0.993
S5 1.50 0.53 10. 61 0.18 12. 11 33.84 0.999
S6 1.09 0.61 14. 34 0.11 15.44 31.92 0.997
S7 1.82 0.47 11.29 0.30 13.11 36.58 0.998
S8 0.59 0.43 9.39 0.10 9.98 31.89 1

S9 0.88 0. 40 9.57 0.11 10. 45 36. 69 0. 996
S10 0.84 0.41 8.87 0.10 9.71 34.15 0.995
S11 1.04 0. 47 11.93 0.16 12.97 36. 94 1

S12 1.78 0.58 12. 80 0.10 14.58 28.93 1

S13 1.67 0. 47 12.36 0.25 14.03 34.23 0.998
S14 2.38 0.55 12. 60 0.33 14.98 36.97 0. 996
S15 0.82 0. 46 10. 19 0.13 11.01 38.11 0.988

PRI TS T 26 AL & W) A 3 i 5 A e, A
SR AR AR T R B 2% AR B ) 5 A e R G,
WFEELT 272,252,242,238,230 nm I K A9 RE 50
TR, S R R BIAE 238 nm Ab , 208 B A BRI,
HLFE i 3 W8 T B4, MR 0 e 1 238 nm fE
o R E K

#4% [ Zorbax Extend-C, (4.6 mm x 250 mm,5
pm) , Zorbax SB C; (4.6 mm x 250 mm,5 pm) #
SunFire™ C (4.6 mm x 150 mm,5 um), SLHZEIR
Z%0H Zorbax SB C (4.6 mm x 250 mm,5 pum) ¥ i
Wk 22, HA Uy o3 B RAF [R) I FE 81 A 20 0

VEIBE, e B PP 0 2 A5 O 0 B R A, DR MG e 2 T
¥ 7T Zorbax SB C (4.6 mm x 250 mm,5 pum) 0%
AR AR Sy B Sl A

MR IUA M ARR B, @B, A L
PG = % o 3 25 b I RS A
JIT Ak BRI B - 5 U AR RE VR 4 A S5 AR AR D T
A B UIRYIR Z R W) A A5 A 02 T8 b 24 B4 OF 1Y 2
Wiz — ", KRGEREN, sEHEKE
HIZEZIUA RO FHR MY & i 55 & (b AR AR
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HPLC [G] B0 % 8 98 - S 7 Fh 3 2R ) & =
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[(FHE] B8N ME P b g i R LR SRR g im R FERM 4-FERN S &, FiE:
Kromasil 100-5 C o %4 (4. 6 mm x 250 mm,5 pm) , JE 3 AH ZHE-0. 2% B R , 46 FE VEME , A I % 4K 300 nm; A1IR30 °C 3 0. 8
mL-min "', S5 R HERENR JFLAE W SRR B AR IR O R A R 4-F SRR ME VLI A 0.1 ~3.2 mg- L7
(r=0.9993) 0.025 ~0.8 mg-L™'(r=0.9999),0.1 ~3.2 mg-L ™' (r=0.999 8),0.075 ~2.4 mg-L ™' (r=0.999 9),0.037 5 ~
1.2 mg-L™"(r=0.9999),0.02 ~0.64 mg-L™' (r=0.999 9),0.01 ~0.32 mg-L"™" (r=0.999 9) , i [ th Z& 43 5 K 99. 6%
(RSD 0.24% ) ,100.0% (RSD 0.15% ),98.7% (RSD 1.00% ),99.1% (RSD 1.36% ),96.4% (RSD 1.37% ),98.3% ( RSD
1.80% ) ,97.3% (RSD 1.64% ) , £5i8 1% J vk {8 , fERG , B P47, 7T Jhy 3 98 1 0 5 0 B 438 Jo o st A 40
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