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Abstract: Objective Fingerprint technology combined with chemometrics analysis method was used to study the changes of

chemical components and screen the differential markers in Jianqu with different degrees of fermentation, so as to lay a foundation
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for standardizing processing technology and establishing the quality standard of Jianqu. Methods The fingerprint of jianqu
fermented in different times was established by a Waters SunFire Cis column (250 mmX 4.6 mm, 5 pm) by gradient elution, and the
mobile phase consisted of acetonitrile and 0.1% acetic acid solution, the flow rate was 1.0 mL/min, the wavelength was 280 nm and
the column temperature was 30 “C. Similarity evaluation was carried out using the raditional Chinese medicine chromatographic
fingerprint similarity evaluation system (2004A version), the common peaks identification and attribution were carried out. The
common peaks area was used as indicators, and hierarchical cluster analysis (HCA) was used to distinguish Jianqu fermented in
different times, and then orthogonal partial least square discriminant analysis (OPLS-DA) was used to screen the differential markers
in Jianqu fermentation. The content of differential markers was determined by HPLC. Results The similarity of fingerprint of
Jianqu fermented in different times was greater than 0.900, 46 common peaks were calibrated, and 21 components were identified
and attributed; HCA clustered Jianqu fermented in nine different times into Jianqu fermented in four different stages. The results of
OPLS-DA showed that there were slight differences in the differential markers between Jianqu fermented in different stages;
Apigenin, neohesperidin, peak 28, naringin, hesperidin and luteolin were the main differential markers in Jianqu with different
degrees of fermentation; The contents of 5 differential markers were determined, and the contents of naringin and neohesperidin
showed a decreasing trend from 0.048 5% and 0.046 4% to 0.014 8% and 0.001 8%, respectively; the contents of apigenin and
luteolin increased from 0.007 8% and 0.029 3% to 0.019 8% and 0.085 2%, respectively; The content of hesperidin fluctuated
between 0.307 9% and 0.341 6%. The content of five differential markers was used as indicators to conduct heat map cluster analysis
which can also effectively distinguish Jianqu fermented in different times. Conclusion The method established in this study can
effectively distinguish Jianqu fermented in different times and provide reference for quality control and evaluation of Jianqu.

Key words: Jianqu; fermentation; fingerprint; chemometrics analysis; quality marker; hierarchical cluster analysis; orthogonal partial

least squares; apigenin; neohesperidin; naringin; hesperidin; luteolin
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Fig. 1 Difference of appearance characteristics of Jianqu fermented in different times
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Fig. 2 HPLC chromatogram fingerprint of Jianqu fermented in different times
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FERZES . T NER. 831 FIRBEHER, £ 1 5582
B B 32 B R TR R MBS B
Bt U 28, BEECH . IEE NBRROR BRI RS B
2 55 3 rBUE M R R RN NTRER . I 28,
WIRE R AR RS R A R OK R R A
3 55 4 B th R 2 E R N EANS . 1
FEr U 31 VRENER . SRR BB R g 28,
B B0 TR S U8 10 %5

2.8 EFMmREYESENE

2.8.1 Mgk OiEHCA Waters SunFire Cis £
(250 mmX4.6 mm, 5 um); MM ALEE-0.1%2
FRAKVEW, FRIETEME: 0~15 min, 20%~25%Z.Ji;
15~40 min, 25%~55%Z.MiE; 40~45min, 55%~
20% .M AR E 1.0 mL/min; A% K 280 nm;
FEIR 30 °C; HEFEE 10 L. i LK 6.

t/min
L-RMEEH 2B 3-HiER T 4-RBEER  5S-TER
I-naringin  2-hesperidin  3-neohesperidin  4-luteolin  5-apigenin
El6 #ehtrm (A) REEXIRM (B) &9 HPLC E
Fig. 6 HPLC of Jianqu sample (A) and mixed reference

substances (B)

2.8.2 WSS o RIRE PR R R
Bt B ABER, FRRERE,
Pic 1) Bl B — o BRI, A R BOE B A— HEL
TR, T TR S R R VAT, RRIR B A N
90.4. 568.5. 64.8. 33.3. 88.2 ug/mL.

2.8.3 ALV R B FRECA [F] A B [
AR 1.0 g, S “2.37 0N 7 & A S T
2.84 ZMERRFEHR KHEWE “2827 MRS
PRSI, RS LR, R FX R i
W, % “2.8.17 WU Bk F el e, CAHERE &
NREALRR (), WGBSR (), BEATEPER
5, BB EERE . HRRE () KR
Iy AR R y=1 777 120.590 x—6 902.098, R?>=
1.000, ZPEVEH] 0.011 3~0.723 2 pg: HEEAF y=

1529 123.153 x—48 807.224, R*=1.000, Z&{:yulE
0.568 5~6.821 8 ug; HE K H y=1875185.081 x—
16 185.075, R*=0.999, Zi%:7ElHl 0.008 1~0.777 6
ng; ARBEZE y=1733238.192 x—5275.340, R*=
1.000, Z&PEVER] 0.008 5~0.199 7 pg: HF3EHR y=
1799 382.435 x—12 156.713, R2=1.000, ZitiEHE
0.044 1~1.058 4 pg.

285 FEEAALS  REEWEL “2.8.27 TR IRE XY
TSR 10 pL, 4% “2.8.17 TR (i Sk st it
FE6 R, THEMEE. BEE. Wi, KB
F. R RIEME RSD 235N 1.49%. 1.98%-
1.99%- 0.55%- 2.29%, ZRIAIXAAG 2 R KT o
2.8.6 FEEMRE FEEME J6 FEA 6 i, 1%
“2.8.27 WU R I A A, % “2.8.17 TR
ORI E, THE R R BT R
RBEZ ., FrziE 74 RSD 7058 0.64%.
0.38%- 1.21%- 0.70%. 0.30%, FWiZjikEL M
R4f.

287 RoEMIAR HEWRE Jo FEmidEE, 1%
“2.8.37 Tl ik LA W, 15 “2.8.17 TR
BAEZAT, BT 04 24 4. 8. 12, 24 h HEFENE,
THEAH R IR, B . KBREER. X
ZUETHIFA RSD 45119 1.18%10.74%+1.19%+1.01%
0.83%, KM SIERATE 24 h WERE

2.8.8 INFEEISCRIRGE  REFFREL J6 K 6 1,
3 0.5 g, IMNIRA XS &, %8 “2.83” WK
TP SRR, TG “2.8.17 TR (gt
WE, VSRR R R BT R KRR,
T2 BB IRE RIS 73708 96.96% 103.68%
97.99%. 97.33%-. 102.16%, RSD 7354 1.42%.
0.97%. 1.91%. 2.27%. 1.04%.

289 FEMEENE BRI a5,
% “2.8.37 TN Tk & s, % “2.8.17
TR g 2RI, THRS O S, SR
R 5.5 o B R BE R B RE AR A AN, A
R J RS S B AE 0~48 h N4l i 0.048 5%.
0.311 2%FFEEFEMLZE 0.014 8% 0.307 9%, 48~96 h
W, S R TR A 0.017 1% 0.339 6%;
TR R b RIS AR R ARG R R K
FR R BAE 0~72 h 435 0.007 8%+0.029 3%
FFEETHE 2 0.019 8%- 0.085 2%, 72~96h N, X
I3 A TR 0.015 8%+ 0.062 8%. 5 & & A
taA A ZES, MUEWE, BeBlEs RS
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ANWAGBEL TG, ShlREHRE, WE 7. 431
W, DL S AN ZE AR S A BN TR AR
ATy AR AS [R] R TR B i X 20 9 4 AR TR B
ah, ReERE HCA 455 —51.

#*5 TREAEAEGZHSHRITBUEER (X+s,n=3)
Table 5

Jianqu fermented in different times ( X + s, n =3)

J S KU %

Results of five components determination of

SRR RhRCH BERCH BB RRER FRER
0 0.0485 0.3112 0.0464 0.0078 0.0293

12 0.0403 0.3131 0.0409 0.0094  0.0349

24 0.0216 0.3047 0.0229 0.0131  0.0559

36 0.0182 0.3080 0.0190 0.0145  0.059 1

48 0.0148 0.3079 0.0108 0.0164  0.069 4

60 0.0153 0.3137 0.0088 0.0186 0.0797

72 0.0151 0.3414 0.0050 0.0198 0.0852

84 0.0151 0.3416 0.0030 0.0189 0.079 1
0.0171 0.3396 0.0018 0.0158  0.0628

— groupl 2 group

1

1 2

15 . 3

0. 4

17 I—l

||| |

23

27

Ju J2 J3 J4 )5 J6 19 J8 I17

15, 17, 18, 23 Je 27 AMIEETR . BT, Bl r. ARBHHR
BT TGS

15, 17, 18, 23 and 27 were the chromatographic peak numbers of

naringin, hesperidin, neohesperidin, luteolin and apigenin

E7 AEXEERERE S NREIEE SR
HE

Fig. 7 Cluster thermal map of five flavonoid differential

SHEERE

markers in Jianqu fermented in different times
3 g

ARSI RN T AN R A IR ) s i ) R S
W JFEUERIN T 21 Ry, S
THE A TR B T AN R] g I T it i TR ) 224> 22

SRR EY), WTE R X A [R] A R ] 4 i ) O
febr, M REE T 2R bR A RS
%o SIGIERE, N T ORI FR S AT A
[Fi) R RS [) 8 /P 1) s o AT e A T L B, DA
W IE 2 WA, WA Koy B R e e Ak,
A%t 9 FREREUAT K. HEE. 75%HEE. 50%
HEE. LKOEE. 95%LBE T5%BE 55% %
i CBE) 2 FRECT 2 GBS [BIRD . 4 FhkG g
K (254, 280, 300. 320 nm). 3 FRENIAH (ZHE-
0. 1% R /K IE R« ZH5-0.1% FH R K VB« 2 B5-0.1%
LRI Je 2 FhAS [ 166 P e Mot %At 24T T AEAK
T I R IR AU B & kg, ARSI RN
T 1R 9 AN TR ARz [) 42 il 1) HPLC $84&
B, RS R R AT T . ARSI S
it 5 UL 24 B B R R R R, 6 R SO
HHWEHATIRIN, AR RBEE. I
WA B R 14 A 28 BEAT LU 04T, (HEA R fE
FrIN TR RIS, T WK R P R A3 93 5 B 285
T %5 58 S AN AT 2 Dl e — B A

AN [F) T B 1) g2t it 4 0 P ol A AL R 3 K T
0.900, ASBEMRHEFE S0 1 AR ALL X AN [ & B b [ s
AT X 58 BRI, ARSRIR T Jenl AT BT
HCA, WA A A B i) g iR ikl ooy 4 95,
B W BRI OPLS-DA X AH AT A B A 72t it
() 14) 22 SV J 0 0 Sl 3R AT i 0 EE&WW%ﬁr

JR o> EEONFTRER . B R B RCH . I8 28, Al
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AR B Mg sh O 2B E s 18 R 2 Bk
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B 20 1 %A 0O, ﬁﬁ%%f%%ﬁ?ﬁmﬂ%
Tr, HAPUS . PUEASEMENT, I, R,
RS R R E mﬁﬁﬁﬁ BT E 'Y
M, e S HCA 25—, #—PiEst Tk
5 5 PRI S N 2 S AR S A B .
B, BRIDAR RN B S5 I R 2 T e 2 g T &=
P O

e MR IA R R, RBRERMAFRERY
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Ye R S A KA S R A AT e R B B-
] 2] W TR SR S BT R AR A R, Rk
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IR AE P I U AE D B S AR R . A
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FHEIEACA U 2 2, el 96%I11); &

PG AL = AR08 B T S A E BRI e 30, Rete i

MR B 7 HE R B 2 I B2 3R -7-O- 1 & B U4, 7]

ORI AR E, 585 TR RSl Tk
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