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Abstract: Objective To establish the fingerprint of Zhizi (Gardeniae Fructus) and a single standard for determination of multiple components
(SSDMC) method to determine the content of six main components simultaneously, in order to control the overall quality of Gardeniae Fructus.
Methods High performance liquid chromatography (HPLC) combined with ultraviolet (UV) variable wavelength detection was established.
Under the maximum absorption wavelength of various compounds, the fingerprints of Gardeniae Fructus with the composition information of
iridoid glycosides (240 nm) and diterpenoids (440 nm) were established. On this basis, with geniposide and crocin I as internal standards,
calculating relative correction factors of four iridoid glycosides (shanzhiside, gardenoside B, genipin-1-p-D-gentiobioside and geniposide) and
two diterpenoid components (crocin I and crocin II) to establish SSDMC method. Durability inspection through four high performance liquid
chromatographs and four different chromatographic columns, and compared with the results of external standard method (ESM) to verify the
accuracy of this method. Results A total of 20 common peaks were calibrated in fingerprints of 19 batches of Gardenia Fructus, the similarities
of each batch were 0.981—0.999. At 240 nm, with geniposide as the internal standard, the correction factors of shanzhiside, gardenoside B,
genipin-1-B-D-gentiobioside and geniposide were 1.15, 1.36, 1.54 and 1.00, respectively; at 440 nm, with crocin I as the internal standard, the
relative correction factor of crocin II was 1.11, with good durability. The determined results of six components using SSDMC method were
compared with the results of the ESM, and the results showed that the mean value of the accuracy of the content was 100.14% with RSD<3%,
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without significantly different. The content range of six components in 19 batches of Gardeniae Fructus were 0.09%—0.35%, 0.28%—0.82%,
0.31%—1.00%, 4.60%—7.78%, 0.62%—1.64% and 0.07%—0.26%, respectively. Conclusion The established fingerprint combined with

SSDMC method are simple and feasible, which can provide some reference and basis for the overall quality control of Gardeniae Fructus.
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Fig.1 Fingerprints of 19 batches of Gardeniae Fructus and reference chromatogram (R)
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Table 2 Similarities of 19 batches of samples

FEdh FCUE FEdh FCUE
Sl 0.999 S11 0.998
S2 0.981 S12 0.998
83 0.996 S13 0.997
sS4 0.998 S14 0.986
85 0.998 S15 0.997
S6 0.997 S16 0.983
S7 0.998 S17 0.998
S8 0.991 S18 0.995
S9 0.997 S19 0.998
S10 0.998
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Table 3 Results of linearity, LOD and LOQ for each component (n=3)

D% Ltk m A2 LPMEVEE/(ug'mL™)  LOD/(ug-mL™)  LOQ/(ug-mL™)
L bE Y=62252X—1778 8 0.999 9 0.61~110.09 0.061 0.153
e T #H B Y=5.4279X—59439 0.999 8 1.50~270.60 0.075 0.250
5 ST ISR Y=4.6523X—0.5106 0.999 8 1.62~291.06 0.081 0.253
T Y=17316 4 X+2.6879 0.999 8 8.89~1599.59 0.044 0.139
PELLAETH 1 Y=31.9430X—19.231 0 0.999 8 0.77~277.25 0.004 0.023
[IEAR ARSI Y=29.060 0 X—3.774 7 0.999 7 0.23~41.03 0.007 0.023
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Table 4 Relative correction factor of each component reference
5 S i St B S s/ S e Visagerr 1 S Vi et
1 1.12 1.41 1.56 1.00 1.00 1.16
2 1.12 1.31 1.52 1.00 1.00 1.10
3 1.15 1.46 1.55 1.00 1.00 1.11
4 1.16 1.37 1.54 1.00 1.00 1.11
5 1.15 1.31 1.54 1.00 1.00 1.11
6 1.20 1.37 1.53 1.00 1.00 1.10
7 1.14 1.32 1.53 1.00 1.00 1.10
8 1.14 1.30 1.53 1.00 1.00 1.10
FEME 1.15 1.36 1.54 1.00 1.00 111
RSD/% 2.17 4.09 0.88 0.00 0.00 1.79

x5 EMNRERFHMAMER

Table S Durability of relative correction factors

& ERTYES Susnars  fusreBaes f oo e Usies 1

Agilent 1290 Waters XSelect HSS Cis 1.15 1.36 1.54 1.11

Agilent Plus Cis 1.19 1.39 1.53 1.11

Agilent SB Cis 1.09 1.37 1.56 1.12

Thermo AQUASIL Cis 1.18 1.37 1.57 1.13

Agilent 1260 Waters XSelect HSS Cis 1.16 1.35 1.56 1.12

Agilent Plus Cis 1.10 1.30 1.51 1.12

Agilent SB Cis 1.17 1.31 1.55 1.12

Agilent 1100 Waters XSelect HSS Cis 1.11 1.31 1.53 1.08

Agilent Extend Cis 1.15 1.36 1.56 1.08

Agilent SB Cis 1.17 1.34 1.50 1.08

Shimadzu LC-20A Waters XSelect HSS Cis 1.17 1.38 1.56 1.11

Agilent Plus Cis 1.16 1.38 1.57 1.11

Agilent SB Cis 1.18 1.39 1.58 1.09

Thermo AQUASIL Cis 1.15 1.38 1.57 1.12

FHEE 1.15 1.36 1.55 111

RSD/% 2.68 2.25 1.55 1.56
Ml F SR 2 D TSR R R AT MR VEYE AR 2 AR SO0 SR R, 45 R
fire RKPIMIE T RE 7R, HIAEHE 1 KI5
HEWE=Co/ C TN B 2 A AL PR RS, Mok BE A IR A 455
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AT 258 1) 2 1oy 2 /il 5 A bRiZaill e 45
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3 Wig

ARSEIOHRYE 6 S e AT, AT

SRS, AR T RREGA R SEHET ] R
bl Je SEHIREL, s A VA R R ) 5 26 0.5 g
FE SR AN 50% HEE 50 mL 8 7 $2H 40 min, 2
1.

TR T s 7 SR R S R4 e HE T 0 3 R
5y, RIS o TR O A AT A K
A, RINIX 2 RIS SN 2 R 80K,
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Table 6 Content results of SSDMC and ESM
ﬁmﬁ¥%m, WAEH /% AEFF B /% SRR /% PLLAETT 1% PHLLAETT T1/%
i AMRREE AMRE IR AMRE —MZIRE AR —ZIRE SMRE bR — 2 PR
S1 5.02 0.25 0.24 0.71 0.70 0.60 0.59 0.85 0.14 0.14
S2 5.55 0.31 0.30 0.76 0.76 0.95 0.93 0.62 0.14 0.14
S3 7.75 0.15 0.14 0.50 0.50 0.53 0.51 1.52 0.26 0.26
S4 5.11 0.32 0.31 0.59 0.59 0.56 0.54 0.81 0.15 0.15
S5 5.34 0.33 0.32 0.70 0.69 0.69 0.67 1.02 0.18 0.18
S6 5.15 0.35 0.33 0.75 0.74 0.77 0.76 0.78 0.15 0.15
S7 5.47 0.36 0.35 0.79 0.79 1.02 1.00 0.95 0.16 0.16
S8 6.81 0.14 0.13 0.42 0.41 0.70 0.69 1.45 0.25 0.25
S9 7.78 0.16 0.15 0.50 0.49 0.67 0.65 1.28 0.19 0.19
S10 7.11 0.18 0.17 0.44 0.43 0.71 0.69 1.22 0.16 0.16
S11 5.02 0.34 0.33 0.76 0.76 0.74 0.72 0.82 0.18 0.18
S12 6.84 0.16 0.16 0.44 0.43 0.71 0.70 1.21 0.16 0.16
S13 7.54 0.16 0.16 0.40 0.39 0.59 0.57 1.42 0.19 0.19
S14 6.77 0.20 0.20 0.29 0.28 0.78 0.77 0.84 0.07 0.07
S15 7.34 0.14 0.13 0.47 0.46 0.73 0.71 1.38 0.23 0.23
S16 6.78 0.10 0.09 0.38 0.37 0.52 0.51 1.64 0.23 0.23
S17 5.17 0.35 0.34 0.82 0.82 0.70 0.69 0.84 0.18 0.18
S18 4.60 0.24 0.23 0.77 0.76 0.32 0.31 0.68 0.13 0.13
S19 5.32 0.26 0.25 0.66 0.65 0.45 0.44 0.94 0.16 0.16

B RSO 20 IAE 240 nm A 440 nm PRI PR,
BaF 2 IEFR LU S FI 2 e S B e i, 75 R A
AR . AR TR L S T i,
I RE AR R, R IIAE T AR 3 B B 075 Tk s 7
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FFI5E i 2y, 7R R — ok B mr48 205 2%
By, FT@SLINE e st i S E 20 Mg,
20T R L BE TR 6 AN . AR 2 P
o FIEN, P ERPIRLE LM A U85 B R AR
Bgr s, HRLS R R sy A R B AR ],
TERF A —B R A DA TR MG a6 1
YERWNFR, 1E& B BRI T, X 200 Bk
F ZRE R AT I, BERRAR T S8 okt
HR . DCES BN A, RIS GRAIE T AS 1) R 80
FIERf I -

A TR F w8 RO (i 45 A SR AR K
AR, B THEFIFRSEIEL A 2P R R
Hl73%, AE— M, AT RIS B 7 A BRI
Tk HF 2R G2 4« 19 A T 2M hdthiE T
20 NMLHWE, FrAFESIABRLE Y ST 0.980, &

HIAG T 24 A4 ) R4 T — BUPEc, FT i SE 4R 4L
Bl 777 AT T 296 B AR B S A . Jdad X
RIA T 6 MILAWE, FEERES 702970
CENEE. UNEFENNSR, WWEHE . WLibeH
B. 5Je VB XS E NG 5 7E 240 nm T AR IE
BRI 7-43 5008 1,15 136+ 1.54 F111.00; 440 nm F,
PAPELLAEE 1 NI AR, PULLAETE 1T (A A% IE [
TN 111 DRIER 7 (—I 2 PRE) Fbs v ih
& (MR IHEBRINEEERZEITLHEZE
S CHERREALE 99.82%~100.50%), 3B fr i 7
— W ZPEERER, oI TAR M 2 &
BHE . 19 NMERAE T 256 L dE . LLdE 7
B. FE- PRI Mo T 5. PHAAEE TP
AAF 1 HIE 25558 0.09%~0.35%. 0.28%~
0.82%- 0.31%~1.00%- 4.60%~7.78%- 0.62%~
1.64%A1 0.07%~0.26%. FT L $5 UK 45 &
— W 2 PF VA AR Yk D o B S DL, TSk
AT ZiM 2 iy Z et EsEhl, fEhd
BAR BB VPR A B R 8 R A
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SE LK
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