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[ Abstract ] Objective; To investigate the differences in physical and chemical characteristics among
germplasm resources of Gardenia jasminoides, in order to provide theoretical support for directional breeding and
breeding of new varieties. Method: Main agronomic states of cultivated Gardeniae Fructus collected from 24
sources were determined. Content of geniposide, crocin | and crocin Il in Gardeniae Fructus of different origins
were determined using UPLC. Interrelationships between germplasm resources and quality were investigated by
descriptive statistics, principal component analysis ( PCA) and hierarchical cluster analysis ( HCA). Result:
There was no significant difference in root length, leaf shape index, the number of leaves and diameter of G.

Jjasminoides among 24 germplasm resources. The quality of six medicines, namely Jiangxi 1, Jiangxi 2, Jiangxi 4,
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Zhejiang 1, Zhejiang 3, Zhejiang 4, did not reach the standards set forth in the Chinese pharmacopoeia (2015).
The 11 quality indexes were investigated by principal component analysis. The first four components representing
85.14% of the total variability on the basis of the total variance explained and the screen plot of principal
component analysis. The first principal component was related to leaf length and leaf width, which were the
seedling leaf shape factor. The second principal component was related to geniposide, crocin [ , crocin I[ and
crocins, which were the herbs’ intrinsic quality factor. The third principal component was related to fresh seedling
weight and dry seedling weight, which were the seedling weight factor. The fourth principal component was related
to seedling height, ratio of seedling height and root length, and leaf opening degree, which were the seedling form
factor. PCA visually displayed the sequence of quality of Gardeniae Fructus HCA classified the 24 Gardeniae
Fructus of different germplasm resources into three main categories on the basis of the measurement parameters,
which was consistent with the results of PCA. Conclusion: This study shows that Sichuan 1, 3, 4, and Jiangxi 7

species of Gardeniae Fructus has a quality, and can be included in directional breeding and breeding of new

varieties.
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Table 1 Sources and types of Gardeniae Fructus germplasm resources
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JANIIEY TLPH 4 7 22 Tk 5 A RN WL A BUH T 7 22 5L A
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[F] A U5 B A - - R o s R 3 D R sk A (v 3,
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x2 AEFERFHEERZMHER(n=20)
Table 2 Main agronomic traits of different sources of Gardeniae Fructus(n =20)
BeR = MAEKE #i&ss RS e W 45 5 R Hite sk T fif T T
/cm /cm WR /cm /cm /R /mm TEE/°© / e/ Bk /g/tk
YLPE 1 21.41 24.02 1. 14 8. 16 2.77 2.97 13.50 5.14 28.35 6.36 2.11
YLV 2 21.74 24.97 1. 16 8.76 3.19 2.75 10. 50 4.85 33.85 4. 69 1. 60
PANTITIK] 31.20 26. 66 0. 86 8.62 2.66 3.28 12.50 4.88 49.40 4.58 1. 81
YLV 4 32.01 26.97 0.85 8.78 2.84 3.14 13.40 5.18 43.00 5.25 2.33
YILVE S 32.02 28.05 0.90 9.04 2.95 3.08 11.35 4.91 43.90 8.49 2.88
VLV 6 29.01 24. 88 0.87 8.82 2.66 3.36 11.45 4.82 37.65 7.70 2.75
YILVG 7 29.34 31.02 1.08 8.48 2.79 3.09 11. 80 4.95 32.00 6. 82 2.46
PN 29.37 24. 41 0.87 9.42 3.09 3.07 12. 85 4.91 42.00 7.13 2.51
ILV5 9 25.62 27.69 1. 11 7.44 2.46 3.09 10. 95 4.80 49. 60 7.89 2.73
YLV 10 31.08 29.71 0.98 8.59 2.99 2.89 12.90 4.86 42.95 3.81 1.72
e 1 31.20 27.18 0.87 10. 80 3.99 2.76 12. 30 5.45 39. 65 6.27 2.40
W2 30. 02 28.51 0.95 10. 14 3.42 2.99 12. 45 4.91 39.05 8.58 2.59
w3 30. 45 25.20 0.84 9.22 3.25 2.89 13.40 4.90 46. 60 5.63 2.19
WIEg 4 27.32 28.17 1.04 9.40 3.54 2.68 12. 40 4.35 50. 60 4.36 1.63
R 5 30. 01 23.67 0.80 10. 19 3.64 2.82 13. 15 4.57 43.30 6. 40 2.39
HH 6 30. 39 24.35 0. 81 9.32 3.17 2.96 13.40 4.98 50. 25 6.01 2.03
Wi 1 27.41 31.07 1.13 8.34 2.80 3.03 12.70 4. 11 42.40 4.99 1.81
Wi 2 27. 66 27.05 0.99 8.82 2.90 3.05 12.20 4.64 41.95 4.58 1.76
Wivl 3 20.03 24.13 1.22 6.99 2.46 2.85 11.70 4.22 43.50 3.89 1.47
Wil 4 17.27 23.14 1.36 7.03 2.46 2.89 13.30 4.58 36.25 4.58 1. 68
i1 30.05 33.63 1.12 8.78 3.39 2.61 12. 90 5.35 35.30 10. 08 3.37
2 29.50 27.80 0.94 9.63 3.83 2.53 11.90 5.27 41. 80 6. 69 2.28
g3 33.08 27.35 0.84 9.46 3.16 3.03 14.30 5.10 32.15 7.64 2.53
g 4 29.91 27.24 0.92 9.25 3.70 2.52 13.30 5.28 34.25 5.57 1.81

x3I RFEH.BELEF-INBELLEF-ILEXR
Table 3 Calibration curves and linear ranges of geniposide, crocinl

and crocin II

D R e R LKAELE/mg- L
He 7 ¥ Y =8 680X + 18 000 0.999 8  12.8250 ~205.2
PHLLAEH -1 Y =30 600X +61 100  0.9996  5.2750~84.4
Pl Y=37 079X +10 190 0.999 8  0.277 5~22.2

TR 7 9 A A R # 2. 2. 1 TN 5 SR Ay
#TF0,2,4,8,16,24 h B, T EHE F A L AE
HF-URI 7Y 21 46 -10 Y €8 3% 16 0 AR B9 RSD 43 5l hy
0.3% ,0.6% ,1.0% , 3 Wt M I AE 24 h WERE .
2.2.7 HEMWRE  BEHKHE 7 6 0, %
2.2.3 TR 7k il o A S W, O 2. 2.1 T 8
TSI A, T AAR BIHE TR A T HE P LD AR

DRIVE 21 46 1710 €0 335 0% 1 AL RSD 4351 8 0. 7%
0.7% ,1. 1% ,FKMH iz T EERE R

2.2.8  JnAEEDAGREE  BUE 58 R A2 B HE TR SR
K613 (329 0.05 g) K% FRE , B0 HE FFE dh b
TS5 3 B HE -1 V8 2046 1 -DR P8 20 46 171060 BE A
Fie 2.2, 3 BT il A i R, # 2. 2.1 TR
TEAR I TR IR S5 AT 1, P A AT 1L P
ZIAE AT -1 - 35 [RS8 43 51 oy 102, 34% , 101, 63%
100. 77% ,RSD 4350 1.7% ,1.6% ,1.3% , % W% )5

e T
2.2.9 KEREEIE B 24 HEAE A, 2o %R

%
2.2.3 TN 5 w6 A T, B RE AR 3 K
S8 2.2, 1 UR 3G A PR EEAT S RN E SR LR
4,F 1,
A TA) K PAE A 27 B o3 5 45 R s TP 1
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F4 TEAKRBERFAMPEIALSRESBNE
Table 4

Fructus from different sources %

Determination of medicinal components in Gardeniae

e MR PHLLAEr- 1 paandbdr-00 paanqedr-1, a8

PE 1 1.23 1.40 0.22 1.62
IPE2  0.79 0.51 0.12 0. 63
3 2.14 0.93 0.08 1.01
Wi 4 1.52 0.67 0.12 0.79
IPES  2.33 0. 60 0.08 0. 68
W6 2.42 0.75 0.16 0.91
JLPE7  3.03 1.08 0.17 1.25
ITPE8  4.59 1.28 0.11 1.39
9 4.24 1.33 0.24 1.57
JLPE 10 3.59 0.94 0.18 1.12
WEE 1 4.81 1. 50 0.08 1.58
W2 2.64 0.74 0.14 0. 88
W3 2.00 0.46 0.09 0.55
WEE4  3.09 1.13 0.05 1.18
WEES  4.65 1.34 0. 10 1. 44
W6 449 1.37 0.12 1.49
Wil 1.06 0.20 0.01 0.21
W2 2.70 0.20 0.14 0.34
W3 1,39 0.37 0.12 0.49
R4 1.36 0.43 0.07 0.50
il 5,74 0.72 0. 10 0.82
2 318 1. 04 0.29 1.33
i3 4.56 1.29 0.15 1.44
Pyl 4 6.43 1.42 0.17 1.59

2,4, W00 1,3,4 58 TG A& KRG G i bE
A R IN T 2015 4Fpi— (b [ 24 ) 5 5 0 E
HUE I FRAE(1. 8% ) o

HAE TR TP AE A, e -1, a4k
H-MARPEaet-1, 18 BEFEER ETHE
T BUE 1.63% ~4.98% , VU 1| BYAE 11 F 44 J& &
YU R, R 4.98% , R RS LTIV, W UL Y B
i, M 1.63% ; P4 21 46 - 1 i i 20 B fE 0.30% ~
1. 12% , Horp 0 1] B 76 21 48 45 - T SF 3 B & 2 B
w1 12% o S R ULV W UL B SR A,
0.30% ; VG20 46 - 1T J5i & 43 50 #F 0.09% ~0.18% ,
VO] PG 2148 - 111 349 5 6 43 B0k =, o 0. 18%
HR R ILTVE RS, WL R i, i 0. 06% 5 V5 21 4k
-1, T 807E 0.39% ~1.30% , P4 JI| 9 74 21
-1, ISP i o B i, 1.30% , 3L
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Fig.1 UPLC chromatograms of sample of Gardeniae Fructus
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F5 WFMEMGHELRRERES T (n=24)
Table 5 Descriptive statistics of Gardeniae Fructus seedings and physico-chemical characterization(n =24)
L We/ME e KAE UK 5 ¥E P v 22 AR5 A

T 5/ cm 17.27 33.08 29.71 28.21 4.11 14.58
RAEKE/cm 23. 14 33.63 27.12 26.95 2.63 9.75
B S AR 0. 80 1.36 0.95 0.99 0.15 15.15
K /cem 6.99 10. 80 8.82 8.90 0.91 10. 26
I %%/ em 2. 46 3.99 3.04 3.09 0. 44 14.24
% 45 %k 2.52 3.36 2.97 2.93 0.21 7.34
U Va3 10. 50 14.30 12. 60 12.53 0.92 7.31
H4%/mm 4.11 5.45 4.91 4.88 0.34 6.96
- F ok TR/ © 28.35 50. 60 41.98 40. 82 6.16 15.09
HE F i i ff 5/ o/ Bk 3.81 10. 08 6. 14 6.17 1. 65 26.71
T Fh g T8/ e/ kR 1. 47 3.37 2.24 2.20 0.48 21.89
WEFHSTE/ % 0.79 6.43 2.87 3.08 1.56 50.72
VUL Edr-1 &8/ % 0.20 1.50 0.94 0.90 0.41 45.74
PULLAEAT -1 & 5/ % 0.01 0.29 0.12 0.13 0. 06 48.03
PULLAEH KRG /% 0.21 1.62 1.07 1.03 0. 44 42.67

Ve bR 22 05 B SR AR ek s B A BT g
TR o3 M A5 B B 2 — R R U7 22 TRk R
(43.31% ) B, A3 %07 I E 8 H o
®6 IBSSVBBOLTE

Table 6 Total variance explained of principal component analysis

EM S RRRE Jr2EETER/% RBUS 2T/ %
1 4.76 43.31 43.31
2 1.99 18.11 61.42
3 1.60 14.57 75.99
4 1.01 9.15 85. 14
5 0. 68 6.14 91.28
6 0. 44 4.02 95.30
7 0.35 3.21 98.51
8 0.10 0.90 99. 41
9 0.04 0.35 99.75

10 0.03 0.25 100. 00

A T AT AP A il B it e e o B B (T
2) i B RS AR AR s B R B E L AR AR O
fE{H . ASWFFEE I 5 R AE(E N > 1 I 255 % B e
A VT (3 B A3 RS AR AR 11 348 5 I i 340 43 B Sy T 365 B 174
R B AR BUTT 22 5Tk R OK B E B B R
oo mlE 2 fk 6 mlA, AT 4 A4 3o 1Y Ak (E
(A > 1) BOK H L ABEE , B AT 4 A 3 70 X it B
AR A TTRK RO, $R I 4 A B e d il , RS2

Tk R 85. 14% , 25 A& T ¥e T 245 A A Fh 1 19 K358 43

2N

F .o o

HFAEAE

12345 67 891011
5B /A

E2 EMSoWER

Fig.2 Screen plot of principal component analysis
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Table 7 Rotated component matrix of principalcomponent analysis

x8 AREFMEFHERDISEIRAERHEF
Table 8 Principal component scores and fine sorting of different

varieties of Gardeniae Fructus

A Pl PC2 PC3 PC4 AN GaHEA

F Sy
=L 2N

PC1 PC2 PC3 PC4
o 0. 605 0. 081 0. 439 0.530
HESREK T -0.617 -0.181  -0.238  -0.599
K 0. 936 0.101 0.173 0.133
55 0.912 0.189  -0.005  -0.109
RSk T R B -0.045  -0.098  -0.201 0. 882
HE il i 6 T 0. 128 0. 166 0.942  -0.124
e ¥ fh T & 0. 124 0. 130 0. 966 0. 020
HE F 4 0. 491 0. 560 0. 305 0.102
VLT Ets-1 & & 0. 344 0. 885 0. 059 0. 064
PWatetr-10&&  -0.237 0.709 0.166 -0.164
PHLT AT 2 0.289 0.930 0.079 0. 037

W e AE 5 WAk ARG 8 PCL ~ PCA A3 pR R 25 — E 55 U
FhE B 7o 550U sy PCA FELES T & .
HMEmSHEKE R AFREN S EEE, &
ROk F AR B AESE U Ao b R IE A A, B R S AR
K AE S DU 32 o b2 ) oA, B PC4 R,
B O R B A E R, R S R L i (R R
/N5 PCA AT iy 44 S0 B G B B IR 5
3.3 AFFEAE ML a5 EM LSS 805 X R
(1) 5 22 BTk AR A, XF 3 40 15 4 FXF R Y AL
AT M IMAL, # BN ] 7 HoAE - PF R R Y =
43.31PC1 +18.11PC2 +14.57PC3 +9. 15PC4 i1 %4
PP THE - P25 VA1, 43 8 1 3R 7 1 o P R
GO dEE 8 AT, 24 AR [ AR B HE T, g
JN 37 LA VR B b, R S R 1T A ] 47,
CEETEMN B 220 WL 47
3.4 R Hr R MK R S B TR
AHARR B B W R A 7 — S, MU e R e R &
i, A BB AR Z M RA N
M58 BB 2R i i A L AR AR 4R 24 ) A [
Fh NG - Fh 7 A0 24 B4 1% B4R & SR Ward 6 8 47
RERE . BRItk & B Al 7E 2 ) R
B0 10 B 24 I RE o R 3 28,

85— KBAET 16 ANFEMEIVIPE 3,4,5,6,8,9,
10,175 1,2,3,4,5,6, i 7T1,2, 0011 2, 3¢ — KB4k
THERE, . HESRALMEE S, R, R
L3 Qe Sl EN A e E RN AN 2 < Rl WL AW AR £
B R e 2R A, X — 25 ]S 4y
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PN 0.53 -0.32  4.46 23.21 294.33 21
YLV 2 0.11 -0.91 3.21 26.97 282.06 22
yg3 -2.10 -0.25 3.83 40.76 333.13 16
yg4 -0.78 -0.99 4.92 36. 44 353.46 13
VLW S5 -0.99 -1.13  6.66 36.72 369. 57 9
Yg6 -0.26 -0.93  6.18 31.74 352.09 14
LYy 7 0. 89 -0.78 5.98 27.96 367.57 10
Vg8 -0.39 -0.08 5.46 34.75 379.25 8
LV 9 -3.51 0.88 4.99 39.19 295.29 20
YLYG 10 -0.58 -0.21 3.81 36.22 358. 08 12
W rg 1 1.32 -0.33  5.20 33.33 431.90 2
W 2 0.43 -1.18  6.41 32.51 388. 14 6
g3 -1.22 -0.90 4.53 38.26 346.73 15
e 4 -1.92 0.24 2.76 40. 10 328.37 17
INEEIN] 0.07 -0.10 4.95 35.67 399. 45 5
M6 -1.77 0.41 4.30 40. 84 366. 94 11
Wil -1.29 -1.12  3.96 34.63 298.73 19
W2 -0.78 -0.83 3.83 34.42 322.02 18
W3 -2.87 0.00 2.12 33.60 213.98 23
Wir4 -1.81 -0.21 2.56 27.69 208. 65 24
pu il 1 0. 67 -0.85 7.93 29.97 403.32 4
pg)if2  -0.02 -0.42  5.03 34.39 379.33 7
P i3 1.91 -0.83 6.91 28.97 433.22 1
Py )il 4 1.69 0.06 4.92 29.53 416. 04 3
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FRETII 7,011 1,3,4, X —KRET HER
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Fig.3 Cluster dendrogram of eleven indicators of quality evaluation
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