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Study on relationship among fruit characters, chemical constituents,
anti-inflammatory and cholagogic effects of Gardenia Fructus
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Abstract: Objective To compare the relationship among appearance, chemical composition, anti-inflammatory and cholagogic
effects of different types of Zhizi (Gardenia Fructus). Methods The appearance traits of different types of gardenias were observed
and measured. HPLC method was used to detect the content of geniposide and crocin | in Gardenia Fructus. Effect of Gardenia
Fructus on auricle swelling induced by xylene in mice was investigated. Effects of Gardenia Fructus on bile secretion, total bilirubin
and total bile acid content in bile of rats fed with high fat diet were investigated. The relationship among gardenia size, content of
chemical components and pharmaceutical effect of different types of Gardenia Fructus were evaluated. Results The content of
crocin | was positively correlated with fruit weight and size. The content of crocin I, single fruit weight and fruit size was
significantly correlated with the inhibition rate of auricle swelling in mice, and negatively correlated with bile flow, total bile acid
and total bilirubin content in rats. There was no significant correlation between the content of geniposide and its pharmacological
action. Conclusion The differences of size and weight of different types of Gardenia Fructus are related to their pharmacological
effects. Traditional Gardenia Fructus selection experience that “small round, thin skin, plump is better” has been proved in modern
pharmacological experiments, which has certain scientific significance and can provide a scientific basis for the selection of excellent
Gardenia Fructus.
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¥a ¥ Gardenia jasminoides Ellis #& # #RHE T
J& SRR, R R S h A M R AR L R
BAGRE. Prae. B A ok O i 4 25 B
B3, AEFPEkE . 5€, A, . il =fEL,
BIE KB EHFRE . FIERRThEL, T2 M
T &9 . M E IR F g 2
o, HRSEITIR . RANEIR KR T FEE AR,
TERL T W 2 R (A8 S SR A5, R RS AL R B
T BT ZE 5 2 IO, FLRT 8 A2 iy T K
TERMARKEN, HIREEERS SIMESH
KR8, R R B KAE T RS S 785 . AL iE R
R @A TR 20, M S EERIE R
PEFH . DAL RS i RA R ZE BN AT
“DABEI/IN, R, Wi AtE”, KA KEET “ R
gt 2 TV CNZT ST, XIFREETWE TSN N 1
AN Em e L N % =N TR N AL F Sk e
By, “UABI/N, R MuE o E” AR
Mo AL K AE 5 LA 25 BRAE AT
TR, RIRERWIKNEFAER L. B B,
B R P S mfE RS /AN R B AE - 1F H
FACL, (EAHARIBEVER o A MR IR T E R
PUKHE T~ B A 53 M 3K BRIE 20 T A ) — HY
RN R EMIKIEN, RAHES ILEF R
ARREGTRAEH, HRAER BT 5k, AT,
AN [EVI FEE A RIS UG 1 245 BEAE FH Bt e 45 e A
R, HEEEMR. NIRRT & E
KA SIE RN R, AT AE
AN T 16 A [FIFR 0 FE R I 00N BB e
P2 DA S IR FE A AR R 2 S IHZL A
SRR & B E A BAERIRIREAT T o e, JF
SRR P . R, RIESS5E
TH . PHLAETE | &S/ RER KNG Z KR
S HLT 2 R A TR & B AR BB 34T T AR
KA AT o DA AN [F) SR 2 S8 UG 1 245 24 B Bt
T RAE T 250 BRI PR LR AR .
1 #
1.1 =4

SPF % E.FHFP/INER, 6 FWE, AR (20+2) g,
HERERF-; SPF 2% SD K, f&li&E (200+£20) g,
MRS DL RS e BV A R 2 K 5 SRR 5
Yirbaty, FWIVERTIES SCXK (i) 2018-0003. 7
YRR I R R 25 K% SPF RshWfs, V]
IES SYXK (i) 2017-0004, A TG O

i /] 9: 00~21: 00), HFE (23+2) C, RS 40%~
70%. BHPISEIG AT TG R 25 AL Bt SE A B e
HRZE itk (kS 2019306).

1.2 @5

AFEZERAET U~V PAJE TV E Holk
BREERE R 2GR IRB N TR G, BB XS 48 5 mIiE 7
%58 NHE T G. jasminoides Ellis AN FIZEHY, HhZE
KANBERR BN VE ST (E 25 #E H41020330, #t5
1903151) My H AR 2 A A IR 7] —HK
({5 0902092 H ik PE Bl Ak T.) PR A H] 5 0.9%
SAANEIR (IS D19091506) 1 [ VU )1 EME 25k
B AR AR, BB E (its
20200319) s B FRF AT & (45 20200409)
T R R A TR AT BR A )5 HE Xt
P RS $=97.5%, #it'S QUVP-TMYM) iy
F A S 2 R E B AL s PRALAETY | 6 R O
B %=98%, 5 P26J10F91588) [ Lk
EVRHAR AR SRR, ARG o
Mg R 8RR s i R G
REEMAZAFHEA R A A
1.3 {35

AG-135 M T RF (it Mettler Toledo 2
A]); EPOCH HUEEFR X [F4HF (dbxD BHEARA
7]; ST16 AUB.CoM1 (£ [E Thermo Fisher Scientific
N )5 2695 T i RIGHAH A (& [E Waters /A 7] );
HH-S6 %Y B A E IR /KB (SIEmEFE );
PS-20A B A SE VAL Gl RARAFD.

2 Rk
2.1 AREHEBUEFHRINUEARANE

BENLIH BRI E TR 10 e 3RS E A
EESSY T A BN ER NP b g S i i S
JU & SRS IR B o I K A B B Ak e, AR S 10
e NP IR Sk S R e o 9= N E-Fith
TR E R B P R R R = .

2.2 WRFKEBUIAH&

FREUAR [F2R MG 7 4% 500 g, 433 B T HIER N,
N 35 LK, B Lh, M#AGEAT LT, {REFRH
30 min, EHRBEIHZAW:; FOMA 1.5 LK, it
17 R, ARERE 20 min, ERVE 2T, &9F 2
R, In#ik4E 22 500 mL.

2.3 ANEZEBMeF Xt Z BB 80/ R B EsBh Ak AY
HNHIER

231 KA WEWM/NR 160 X, ERME
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IR LS, RIS R AR BEAL > AR |
HLZEKAS (5 mglkg) HEHET | i KA H KA
TN s RFIEA AT s AR R T
IV &, EHEHEET V&, KFEL, Er v
W RFIEAANE T VI &L ARFIEA G
=N 12 g 4 Z/kg, FHIEHN 6 g 42k,
410 H. RFEZEANE T4 ig #3254 (20 mL/kg),
R ig UK, 1 Wkid, HESE 7d; HiZEkiA4 ig
WHAK, 2 7 K ip HLZERMBERRNES W (10
mL/kg).
2.3.2  HIZREUNRE BRI K 28 RE LAY 3 KB A
FRFRIOME  RIKEZS 30 min J5, &4/ A B
MERA =R, 50 pL/ K, FENL/N GRCE R I 28 hE
WAL, TE HEAMEAT AT A B AEE 2 B o1& 30 min
JE S EE, B4R 8 mm HIFT FLASLEAH [F) AL
a3 AR E /N Fr BT RS20 iR E I
&, 0 H R, K R A K ) 2R 1

Pl B = EE R B — A

T K0 ] 5 = (R 780 4L P 450 i FBE — 2 245 411 440 i i
JEE )AL TR 4 ST 247 b i g
2.4 AEHRBURFITARABTHE . B+ 2ABLT
EYSESY Ry 0 A
241 S KEZy B SD KR 136 K, @M
¢ LG, XTRRAMEDIE @R, e e 2 st
LA E Rk 8, MEIREE 5 AR, KMtk
HEEHL o B H RPN (0.45 glkg) 2H %
G Rl TN (15 = EWS T Tl | =TI (1S llh DS T T s
s RFEAEET IV &, KA EL G T
V s RFIELENE T VI & IR AR T VI
A KRS (L EfIRAR 6 g A Zilkg, KH)
BN 3 g Eikg), A8 X, MR, FIH
MR HFMAR KA T4 ig HMNAY (20
mL/kg), XtIRAIABEAIA ig Z1AFN 0.9% F AL ANIA
W, 1kid, gk 4 LA,
2.4.2  RERPHTHEME K JH T A S JH 2T 28 AL R

TREANE SR 8 A, KRIAAEAEK 12h,
ip SR BE BRI, A7 B e T [ b, IR
VIFFZ) 2em HHIE, $REIB 156, B+ 38,
v oo w1171 i 7N DSBS g SR SR NN ER =R
FEH T F MR 222k, S5FLFLLET, W ey MRV
TEUIE, wASIRE, WARESGOHRE, 245
FLE e 51 W . FARJEH b Mg e g RE, DO
0.9% S ANIF R MDA 55, ik 30 min J5, IR
£ 30 min H7, 2RJE SR B4 0 B+ e it 4T
RIRGy, WERN Lh A+ Z3am% T 5%t & bk
hK (5ml/kg) 1%, HEFE 30 min EEMHYT 1%,
£ 3h, WEMEE. ¥ 3 h ARSI
FIE VLA TSI 2 S H AT 2 S s B R & (IR T
SRR EE R, SRV ER I TR AR 100 £ )5
KD o
25 ARIEEMEFHRFEMNALET INSENE

BEFEFRIPELLAE T | X B b VA T PR B 1) v
PR SR B vk RO BRI 2 iE T
HHE PRI LLAETY | i 2 fh X e ot
3 P 2 1] S 1) 25 I XS 4 B A 8y g 3
2.6 HUESH

K FH SPASS 19.0 # A, THREZEARH X £ SRR,
BEAT BRI Z MR t AR S . KT IR A R R A
B BvE. Rk, T EMIEaEt 1y
T MK IHIE . SAEL R DA S E TR S Ak
FRE —30. 30. 60. 120 min B [A) B fH V-0 B A5k
17 WA B AH G e b, Hoh & B A X REN
Pearson, 3 PRI R FH AR S0, EBbnic 4
v 5 S v 1 55 25 1 A R 0
3 H£R
31 ARFEBMEFFRERRE. RIK/NRILE
RoEE

MANFERENE T TR R R Rk, sk
i KB A S O O B AR bR AT, &
W 1. HEFRE | AKNEFRE, RemKs K

R1 TEEBERTFFRERRE. RIKNRUZERTEE
Table 1  Single fruit weight, fruit size and chemical composition content of different types of Gardenia Fructus

BTFEA Be FRARFRRQ  Klem  %em K%K BTERES % P AEEF | FLE D HU%
I LA 4.29 43 2.4 1.79 4.48 1.79
1] ey 1.64 2.3 1.7 1.35 3.12 0.81
" JiEAN 0.98 2.3 1.4 1.64 2.17 0.54
v P& 1.45 25 1.6 1.56 2.86 0.85
\Y; P& 1.13 2.1 15 1.40 5.19 1.07
VI AN 2.47 3.3 2.0 1.65 452 0.96
\Yili ERAN 3.04 3.3 2.0 1.65 2.95 0.95
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B VI VIERESEREERN, KA 1L IV, VI
HNRER; e FHRESBERESTINERE Y, &
REINZEEL N, (H35E T (R EZ ) 2020 bR
#Es PULLAETE | TR B s R 1, KA

KA,
3.2 A REEBEF —ZBHEFAE/REEMAKAY
A1)

W 2 fior, SHERIAEE, HhIERMA/NR
R B B S A (P<<0.01); ME 1 11 vl 4,
FEF N & KFIEL, T IV mREH. T
V EAEA . AT VI 5 2 ) BRCEEER i ik B B
SFEK (P<0.05. 0.01).

3.3 AEIZBME T X KRBT HEM IS0

Wk 3 por, SRR, BRI RREYT
AR (A B B B %2 (P<<0.05. 0.01), H
HHAE 30, 60+ 120 min I [A] B AE v & 08 i 5E B I
LB LU, FIETH 98 P 20K BRL 25 B 1) B PRI E Y
TME IR (P<<0.01); HE7 N EFEH. 4
TV EFIEA. BTV &SRR KRBT REE

*® 2 ANEIABARF X = B AU/ R EH B AR 200
(X+s,n=10)

Table 2 Effect of different types of Gardenia Fructus on
auricle swelling induced by xylene in mice (X + s, n = 10)

iRl (g kg™ Jif K B Img it 1) 2 1%
| — 13.02+2.33 —
IR 0.005 455+0.85" 65.1
BT 1 12 12.82+1.95 1.5

6 12.07+152 7.3
FEF Il 12 9.334+0.97" 283
6 11.204+1.54 14.0
FEF 1 12 7.53+2.02 422
6 9.83+1.27" 245
¥ IV 12 8.08+1.43" 37.9
6 12.15+1.68 6.7
TV 12 8.90+1.61" 316
6 11.384+1.33 12.6
HE¥ VI 12 11.224+1.56 13.8
6 11.6041.35 10.9
BEF vl 12 10.05+1.50 228
6 10.70+1.98 17.8

SRR L. "P<0.05 P<0.01
"P<0.05 *P<0.01vs model group

*3 TRABEEFISERFHARETRENFNM (X+s,n=28)
Table 3 Effect of different types of Gardenia Fructus on bile secretion in rats fed with high fat diet (X = s, n = 8)

a5 & JHHR E/(uL min)

] (9kg™) 30 min 60 min 90 min 120 min 150 min 180 min
hapics — 466+0.76 4.6440.84 5.04+0.82 359+0.71 3.87£0.76 3.92+0.73
) — 6.11+049"  6.10+£0.59™ 5.92+0.61" 5.95+0.62" 4.91+0.59" 48540.74"
WRFAA 045  12.82+1.48%  11.6540.97# 11.814+1.34% 11.52+1.56% 10.68+0.81% 0.72+1.85%
T 6 6.55+1.13 6.66+1.17 6.28+1.91 6.54+1.59 555+1.20 4.9641.00

3 6.91+1.21 6.2740.88 5.6640.76 5.9740.76 5.1340.61 5.0640.67
il 6 7.23+1.61 558+1.17 6.2840.96 7.2441.31" 4.6840.96 550+1.01
3 6.50+1.09 6.35+1.14 6.0340.82 5.76+1.03 5.1940.97 4.9040.76
el ] 6 11.79+1.94% 0684132 12.20+1.36" 10.4741.33# 11.78+1.95% 12.16+1.67%
3 7.224+1.34 6.67+1.23 7.224+1.17 6.21+0.86 7.09+1.19% 6.75+1.10%
BT Iv 6 842+115%*  7.87+1.11# 7.55+1.12% 7.59+1.00% 7.73+£1.02# 6.68+1.03%
3 6.39+1.17 6.21+0.98 6.48+1.01 6.04+1.03 5.33+1.01 5.12+0.80
BTV 6 12.23+1.64%  12.17+1.60% 9.06+1.17# 9.43+1.43% 9.09+1.15% 8.83+1.12%
3 8.62+1.17%  7.8041.04% 6.5240.96 6.26+1.03 5.83+1.00 5.3240.89
F¥ VI 6 6.06+1.06 6.0240.75 5.8540.45 5.6740.73 5.0140.65 4794062
3 6.06+1.14 5.724+1.04 5.5440.97 5.3040.93 4.9440.97 4.7040.87
FET VIl 6 6.0240.82 5.8140.65 5.8840.83 5.5340.57 4.7340.63 4.66+0.74
3 5.75+1.09 5.77+0.97 4.8240.98* 5.03+0.93* 4284077 4.7540.92

SRR "P<0.05 TP<<0.01; SREALE: *P<0.05 #P<0.01, %4
"P<0.05 *P<0.01vs control group; “P < 0.05 *P <0.01 vs model group, same as table 4

BB B B L (P<<0.01); HEF I GFH&E
ZH7E 150. 180 min WA B, AHVH b & B2
(P<<0.01); #a¥ VKFIELLLE 30, 60 min B &) B

RE A b B B %2 (P<<0.01); HEF Il mFAE4
1E 120 min BTEIBHI TR = EE L (P<0.05);
o+ VI LFELHAE 90, 120 min B [a] BEfE 45wk
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RS (P<0.05).
34 AEXBMEFXIARETHBELIEFMERE
TR E/F0

W 4 s, S0IEALERE:, ALK RIET
WU B R R S IR R S E B (P<<0.0D);
BRI A, W R RIE A AR BB s R R
FOB RV R SRR TR (P<<0.01); #ET 11 s
KFIEH, e+ IV &FEH, TV a. K=
HPLRAET VI EF R AR BB P a e R & &
BB TS (P<<0.05. 0.01); #E+ N @A ELL. e
TV S FELAANE 7 VI SRR AR s
TR EREA S (P<0.05. 0.0D).
35 MEFRIKN UERNEESHYAE XM
ST

YIRS R AR R, R R
TEASHE . AT | &5, HS5MKmEER,
SRR S IRV S & R BIBR ER AT A o
ﬁ%ﬁ:m%L%Soﬁ TER T SlaEE
TEERE MK, 5HAS IR AH M
WARZE, WA | SESHRREAE. BN

x5 MEFREXN

x4 TRIEBERFHSERANRRETHEELER. 2
BB ER S =M (X£s,n=28)

Table 4 Effect of different types of Gardenia Fructus on
total bilirubin and total bile acid content in bile of rats fed
with high fat diet (X + s, n = 8)

5 7l &/ JsYiEERE SHVT R/
(kg™ (umol L.71) (mmol L71)
ot B — 19.2+2.2 12.7+16
T 25.3+1.3" 159413
W 2 FIE A 0.45 73.6+7.6% 18.8+2.0%
Tl 6 255+1.4 15.9+2.4
3 245+2.0 16.0+1.8
Haf 1l 6 90.4+10.5# 18.1+1.8
3 29.2+2.3* 16.6+1.6
1 1 6 26.0+1.7 18.0+1.6%
3 243420 171412
¥ IV 6 36.8+1.3% 15.4+1.4
3 26.8+1.4 16.1+15
¥ Vv 6 114.3+17.7% 18.3+2.0%
3 44.1+2.7# 171416
HET VI 6 26.8+1.4 17.4+2.1
3 25.7+2.6 175412
e+ vl 6 64.3+8.9% 19.0+1.1#
3 27.2+3.0 16.3+1.2

WERS B SHYMEXENN

Table 5 Relationship among gardenia size, content of chemical components and pharmaceutical effect of different types of

Gardenia Fructus

fabr XM TRREREE £ i Kk HEFEgsE mAafd I g
ETFH&E Pearson #H < 0.301 0.284 0.372  —0.049 1.000 0.643"
SEM G 0.295 0.325 0.191 0.869 — 0.013
At | 58 Pearson #H < 0.824™ 0.791™  0.816™  0.463 0.643" 1.000
SEM G 0.000 0.001 0.000 0.095 0.013 —
i JH sk 28 Pearson AH < -0.608" -0.597" -0.649° —0.311 -0.459 -0.628"
SEM G 0.021 0.024 0.012 0.278 0.099 0.016
ISYiEEA-N Pearson #H < -0.275 -0.392 -0.271  —0.591" 0.258 -0.067
SEM G 0.341 0.166 0.349 0.026 0.374 0.821
MBEH R Pearson #H < —-0.276 -0.308  -0.270  —0.289 0.021 -0.373
SEM G 0.340 0.283 0.351 0.317 0.943 0.189
30 min HITIR & Pearson #H < —0.546" -0526  —-0.587" —0.316 0.085 -0.206
SEM G 0.043 0.053 0.027 0.271 0.773 0.480
60 min HI % & Pearson #H < —0.468 -0.453  -0.507 —0.283 0.220 -0.098
SEM G 0.092 0.104 0.064 0.326 0.451 0.739
90 min HI TR & Pearson #H < —0.550" -0.479  -0.601" —0.116 —0.250 -0.378
SEM G 0.042 0.083 0.023 0.694 0.388 0.183
120 min fEYR & Pearson AHIGME: -0.481 -0.450 0520 —0.223 -0.099 -0.230
SEM G 0.082 0.107 0.056 0.443 0.736 0.428
150 min fEyE  Pearson AHIGHE -0.534" -0.451  -0.589° —0.064 -0.207 -0.341
SEE D 0.049 0.106 0.027 0.829 0.477 0.233
180 min fHyYiE  Pearson AHIGME: -0.526 -0.459  -0.584° —0.089 -0.268 -0.389
S CUID 0.053 0.099 0.028 0.763 0.353 0.169

THE0.01 KF CRID R AR,
™ significantly correlated at 0.01 level (two-sided),

FE 0.05 KT CRD B AR
* significantly correlated at 0.05 level (two-sided)
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PrEBEIEMR, S8BT RESETRSE. K
BRI & 52 AR %, 5 i i A ) e 5 3 25 7R O
AR R SRR, R LR EY R R
FMIE, SRELKEHE AR BIHL R S5E
FRIEK, RELPRFEHEAMER, HRIK
i L R UG REYT R S HE R sk R
TSR TR b e B A B B AAHOG,  (HAE DI A
W3 KEJHVZE 304 60, 90, 120. 150. 180 min
PR EEGHE TR Ro. Rk Lp g
RS R AR, HAp 30, 90, 150 min HY TR
HeRE, REERENMK, 180 min HitRE
HRERERENMER.
4 TIig

AWFRGEREZH, T 1. UL IV V. VI
B A Sk () A ) — FR A i 0 B K PR A
BEF 1L IV VO TES I ] B3 B B R AR g
SRR, M 11 ARy B R BERE IR 0
W%, MG VIR & 2 AE 55 4 i 1) B A e
HER: HEF 1L VL VL VI BRI ST s iR
BB RN A E, REHIRNHM; BT
. V. VI BEE B T i Hp S IR R ) & &
ANFEZEBINE TP R AF RS 508 7 RS R0 &
R E Y R R E UAHOG, BV S AR
R EHE TRk, Fo AR i 2 A,
KAV 7E 300 60, 90. 120. 150. 180 min i ]
B ShE 7R K. o RS g b R B R
R R kS, Hod 300 90, 150 min JHYT IR &
Hrme, B2 EE A, 180 min HiTHR
BHREEEEAMK. B, HOET I S8E
R R RN R 2B IEA S, 5RHO R,
SRR . KRRV R A OG5 K
il % 25 AR N RIAE F AR T SR
A, BT H & 2SI LB R A B
MR, BARISEANE ¥ R SR, Hayt & HH
2 BRAE B

Mo F 2 L PE a8, FESMETIMN . JL
L. T4, HES, EIETm EAE T rEiE
TAZ, FEZAR N B EE T ST NE 2
LR B, R &, PSR RARK
T, (HEESE MM S ER KR
HRZGM I RN R B RE, BRI, A IRIZE
RUNE T 25 AT U H TR A AR e ) ] f . o
BN A, FRIEZIR R A SR B AT AR S

ZRARMEAERA R, BT EARES R S .
THRE . JEGLAE AT ST AR DA, PR 7T
MR AT A3 2R v AR B R R K RS, W2
PPN PR Rl A A B SEAW NE B Yt AR
PRI AL (2R 28 RS AL T B, ARV £ 2 ib it
MNIHEE . JEVHIR b E s B e AR ok, YT R HALR
ATRE [ i HE M ) B B AR 2 — DT, R4 i 73 s I
THENHEEETIN 76 CRRUCHEE, YT EEHEA
R, RHI i n] LA s AR SR (0 AL AL,
T A HEER R A Py R EAR ) (e
50 HEANMlE, BEISAEHEL ARG, AW FCIE LT
FEANFRIZRAUNE 7 PR/ BB 7 H R PELLAET |
B PIRIMEAANEBEIR 2 WAER,  EEAANF SR
LEL TR RTEST O E R DY G /NN = 90 sl L1 ) 7S
FRo WAL EXERE, R SCFE) Y AR
FEACEANE T “LAR N Bl s o 2RAL,
FHEAE “HRRIBI 7 1A B4 S IR,
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