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Partial least squares analysis of chemical constituents and hepatorenal toxicity
in different processed products of Gardenia jasminoides
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Abstract: Objective To explore the relationship between the chemical constituents and liver and kidney toxicity of different
processed Gardenia jasminoides products based on partial least square regression. Methods The contents of chemical constituents in
5 processed products of Gardenia jasminoides were determined by ultra performance liquid chromatography, water extracts of
different processed Gardenia jasminoides products (7.5 g/kg) were administered by gavage to rats for three consecutive days, and
the contents of ALT, AST, TBIL, CREA, and BUN in serum were determined at the last day, the correlation between chemical
constituents and liver and kidney toxicity of different processed Gardenia jasminoides products were analyzed using the PLS
algorithm in the Origin 9.1 software. Results The contents of geniposide, crocetin I and crocetin I decreased to varying degrees
after processed, but the contents of genipin-1-f-D-gentiobioside, geniposidic acid ,deacetyl asperulosidic acid methyl esterin were
higher than those in raw Gardenia jasminoides. Five kinds of processed Gardenia jasminoides products caused different liver and
kidney damage on normal rats (raw Gardenia jasminoides > fried Gardenia jasminoides > ginger Gardenia jasminoides > scorched
Gardenia jasminoides > Gardenia jasminoides charcoal). PLS analysis showed the variable importance values of geniposide and
crocetin I among the six main chemical components exceed 0.8. Conclusion Geniposide and crocetin I may be the material basis of
Gardenia jasminoides which caused liver and kidney toxicity. The effect of reducing liver and kidney toxicity caused by processing
may be related to the decrease of the contents geniposide and crocetin I.
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Table 1 Gradient elution conditions

t/min A% B/%
0 10 90
2 15 85
4 15 85
5 30 70
6 40 60
7 42 58
12 42 58
13 15 85
14 10 90

15 10 90
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1-geniposidic acid; 2-deacetyl asperulosidic acid methyl ester; 3-genipin-1-B-D-gentiobioside ; 4-gardenoside ; S-crocetin-1; 6-crocetin-I1;

I-mixed reference standard solution ; II-sample solution
1 RBEXMNRASERTFHERUPLC BIEE

Fig.1 UPLC chromatograms of mixed reference substance and raw gardenia samples
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Table 2 Results of content determination of six constituents in five kinds processed Gardenia jasminoides

BB/ (mgkg )

‘o
e BTH U TREAEE £ LBEN SRR b T FELLAE# 1 R A
SZ1 42.773 4 7.980 9 0.721 6 0.460 1 9.941 9 1.356 8
JGZ1 38.184 1 8.3311 1.064 7 0.4233 6.791 3 1.109 6
JGZ2 35.733 9 8.3156 1.018 9 0.3809 6.461 1 0.977 1
JGZ3 35.8452 9.101 4 1.0452 0.427 8 5.170 3 0.776 8
Cz1 354958 6.892 7 1.021 8 0.440 0 4.600 1 0.578 7
CZz2 37.928 8 7.634 7 1.1799 0.484 1 5.298 7 0.751 5
CZ3 37.206 5 72130 1.017 7 0.441 1 5.008 4 0.707 7
JZ1 38.2518 8.5702 0.752 0 0.6516 3.566 7 0.5211
172 33.7557 7.454 6 1.112 8 0.6353 1.757 8 0.220 6
J73 27.962 8 7.022 3 0.509 2 0.779 2 0.762 8 0.104 1
TZ1 18.707 8 4.894 4 0 0.730 2 0.940 4 0.134 1
TZ2 11.067 2 2.6373 0 0.6522 0.323 4 0.0651
TZ3 12.061 9 3.447 17 0 0.5514 0.216 4 0.050 8
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3 BRI (P<<0.01) , H 2248 7 21 1) BUN #5 b5 B

F3 HEFSTEERAERRE R EREXRIFE 6

R (P<0.05), & 7.5 g/kg & AN T IOHE
T 2T AN T AIE T R X IR OR RE R T A
I 2 ) IR 45243 , W 9 22 46 7 > I8 46 1 > 224
T >N T > HE TR, o ARG T A A
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234 St ot SCIeHdE A SPSS 22.0 &t K
PEREAT SR R 22 0 M, TR EL R T LSD £ & Lk
B R RRH xts Row, K T Z 0

SEA [P

Table 3 Effect of different batches samples made from five kinds processed Gardenia jasminoides on liver and kidney

function of normal rats (;:l:s)

Ml n/A ALT/(U-L™D AST/(U-L™) TBIL/(pmol'L™")  CREA/(pmol-'L™") BUN/(mg-dL™ "
Xt HE 12 55.93+£10.76 123.164+22.09 5.01+0.60 31.24+3.03 18.99+1.41
SZ1 9 236.54+27.00" 303.93+£50.43" 71.71+£40.59” 126.514+21.09™ 62.37£19.63™
CzZ1 10 195.82+37.86" 265.36+45.08" 54.56+23.81" 102.69+52.58" 57.62+20.15™
Cz2 10 197.61+42.75™ 253.62+37.83" 50.82+23.47" 102.95+32.97™ 56.19+23.47"
CZ3 10 198.00+£21.76™ 238.46+29.217 45.83+13.88" 104.84+21.91" 47.71£20.43"
JGZ1 10 198.76+31.09" 206.51+£35.29"" 45.87+12.20" 93.68+49.38" 42.30+13.83"
1GZ2 10 194.27+34.90" 203.72+33.98"" 38.76+8.30" 89.94+33.26" 42.14+14.37"
JGZ3 10 193.00+£30.29™ 204.70£17.95™" 37.00£14.47" 88.59+45.95" 40.76+14.28"
JZ1 10 153.32+23.59™ 184.13+£37.03* 44.84+26.23" 52.92+15.12"% 36.18+5.95™
172 10 156.824+43.71"* 178.81£22.277% 32.12+18.78™ 40.23+11.89% 26.27+10.28"
JZ3 10 142.99417.24™* 176.53+25.41" 26.97+9.26"% 41.52+11.46™ 24.97+£5.24
TZ1 11 79.77+13.05™ 155.81+51.63" 28.77+9.47"% 35.55+0.95% 27.9948.54"
TZ2 12 61.34+22.89" 151.04+32.25* 15.16+4.19"" 33.81+4.74" 22.41+4.29"
TZ3 12 73.82+19.05" 148.75+36.36" 19.00+£5.93" 32.42+4.44" 24.44+8.68"

SxtiR4L R " P<0.05 “P<<0.01; 5448 T4LELE :"P<<0.05 *P<<0.01

*P<0.05 “"P<0.01 vs control group; “P < 0.05, *P<0.01 vs Gardenia jasminoides raw product
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X, X,, X,, X,, X; and X; were jasminoside, gentioside, methyl deacetyl choxalate, jasminoic acid, crocin I and crocin II, respectively
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Fig.2 Coefficient graph of contribution rate of six chemical components in different processed gardenia products to liver

and kidney function indexes
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Fig. 3 VIP of variable importance of six chemical compo-

nents on liver and Kkidney toxicity of different processed
gardenia products
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