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Abstract: The optimal extraction conditions of exocarpium Citri grandis were determined using a single-factor test
and an orthogonal test. The effects of water addition, extraction frequency, extraction time, and extraction temperature
were investigated; the mass fractions of naringin and dry extract were used as evaluation indexes. Furthermore, a combined
hyperlipidemia mouse model was established by feeding mice a high-fat diet to investigate the lipid level-lowering effects
of exocarpium Citri grandis extract. The results showed that the optimal conditions for preparing the aqueous extract of
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exocarpium Citri grandis were as follows: solvent, water; solid-liquid ratio, 1:30; and extraction temperature, 70 “C ; the extraction

was performed three times (60 minutes each time). Under these conditions, the naringin content in the aqueous extract of

exocarpium Citri grandis was 56.15 mg/g. Traditional processes mainly use ethanol as the solvent; this process can provide

a reference for aqueous extraction of Exocarpium Citri Grandis. The high-dose exocarpium Citri grandis group showed

47.11%, 36.84%, and 65.18% lower levels of TC, TG, and LDL-C, respectively, significantly lower liver index and Lee's

index values, and 56.68% and 56.63% lower serum ALT and AST levels, respectively, than the model group. The high-dose group

also showed milder liver cell swelling and degeneration and reduced lipid droplet deposition and fat vacuole formation. The results

indicate that the exocarpium Citri grandis extract exerts lipid level-lowering effects on mice with combined hyperlipidemia.
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Table 1 Effect of material-liquid ratio on the mass fraction of
total naringin

Frg e /(m/V)  AhEFF/(mg/g)
1:10 21.45+1.02
1:15 33.470.96
1:20 41.87+0.95
1:25 48.68 + 0.41
1:30 49.99 +0.19
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Table 2 Effect of temperature on the mass fraction of total

naringin
RPCRE/C  AEF/(mg/g)
60 42.44+0.27
65 45.57+1.09
70 50.98 £0.51
75 49.07 £ 0.41
80 45.89+0.43
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Table 3 Effect of time on the mass fraction of total naringin

RIAT ] /min~ Ad K F/(mg/g)
40 22.34+0.24
50 29.76 £0.50
60 42.38 £0.47
70 38.88+1.19
80 36.44 £0.55
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Table 4 Effect of times on the mass fraction of total naringin

FRBOREL b K FF /(mg/g)
1 42.32+£0.38
2 46.33£0.34
3 50.28 £0.68
4 51.42+£0.77
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Table 5 Orthogonal experiment results
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Fig.1 The effect of Citri grandis exocarpium extract on the
body mass of test mice
E: HAEA AR "P<0.05, "P<0.01.
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Table 6 Serum lipid levels in test mice fed with high-fat diet for two weeks

48 31 TG LDL-C HDL-C
4= Pogiy] 0.63£0.13 1.19£0.21 0.45£0.17 422 +0.65
AR 20 0.91+0.17° 1.90 £0.26" 0.53+0.22 4.15£0.73

E: SraxBaiatk: ‘P<0.05, “P<0.01.

R 7 WRLRE X ZiX /R IMAEAIF20E ( mmol/L )

Table 7 The effect of Citri grandis exocarpium extract on blood lipids of test mice

413 TG LDL-C HDL-C
=G AR 0.75+0.21 1.26 £0.29 0.36 +0.10 4.59 +0.60
ARA 0.95+0.14 5.01%0.85 1.12+0.45 4.79 +0.98
FARERMIT 0.74+0.23 3.35+0.80" 0.71 +0.24" 434+131
WABLARA E20 1,19+ 0.44 4.19%0.69” 0.51£0.12" 4.96+0.76
AL P FFL 0.52£0.06" 2.96+0.85" 0.46 £0.16™ 436 +0.45
WABLLH AT 0.60+0.107 2.65%0.69" 0.39%0.15" 421+0.56

E: HAEA AR TP<<0.05, "P<<0.01.

& 8 WRHLRII X =ik /R Lee stE R AN AT 5 £ AU R4 0

Table 8 The effect of Citri grandis exocarpium extract on Lee’s index and liver index of test mice

285 DR E /g FEElg FEREFE 25/ % Lee’s 45 4%
=G xR 4134+3.85 1.45%0.11 3.57+0.28 316.83 + 8.86
A 20 54.64 +3.93 2.82+0.29 5.14+0.28 330.68 + 19.84
FAEALIT LR 43.59 +3.88 1.99 +0.23 4.57+0.46 323.41£10.18
ABLARA) E40 45.37+2.03 246 £0.19 5.40+0.29 317.46 +8.57
AP A ELL 42,18 +3.75 1.84 +0.26 4.47+0.32" 309.91 +8.82"
MBI GHE40  42.74+3.78 2.01+0.36 4.61+0.68" 323.53+10.13

JE: HAER AL TP<0.05, “P<0.01.

255




MR B

Modern Food Science and Technology

2024, Vol.40, No.10

JHEAE AU NG R G B E B2, RHEZRN
A7 RS T EERNER . LKA SR
I, RGO S B e PE R 0, AT A
KERIRRRYR, MBI S A, AR
HI MRS IR 2 DURRAE AT L2, (645 AT 40 B Mg S5 L
FLORFRERROC, FERER SN FRK R IR E
22 T BV 5 g 28 S A AH DG IR 8 13 14 52 2140
i, B DIG AR I HEAR I fE R, SR — D
RAFACEZE S R R AT,

23.5 ALY LR R fe i ALTAASTHY
50

KGR EERTT, HAENE A Bl 2 H %
WA R T AR, I B R R 4 AR P R T AT R
SELG R Y ST AP N A 1R A N R N
M IEH DiRe, SEUFAEMAR 5, MR ALT
FTASTRY, # g (JuH 2 ALT) & 2400
PFMBEARE, REF 1% WF40RIRE, nl{f
I A g s PR3 LA, BRI, I VR A B v R i
R AL /N RS A NS Z B (ALT) A B4 Sl
(AST) [IEGTE M, 7T DL— 72 B R W Ab A 21 $2 Y
IR B v M TUREASE 2R /) BP9 52

WIER WK 9 i, HTEAX AL, #
RUH/NR ML ALT F1 AST K FH B ET S, 25
BaitsE L, RPBAN IR, I
hfesZ 40, SEBAML, REamK. F. m=4
FEHIMTE AST 7K-F 40 7l B4 T 3.28%. 31.48%.
55.46%, ALT 7K1 73 7 FE AKX T 51.06% 53.58%-
56.68%, HEIFIEMKHME, ZRBEAgGIMEE N,
DL SRR, ARG IE — e 2 LT bk
3 1 HE O 5 3 (53475
* 9 BRI it/ R IBASTHALTHIEM (UL)

Table 9 The effect of Citri grandis exocarpium extract on
serum AST and ALT in test mice

48 3 AST ALT
A= P geei| 20.98+430  14.31+8.93
AR 4 51.17+9.12  54.11 824
FARMITLE 36.73+£538  30.18+4.57

WABLARA Z20 4949497 2648+9.25"

ABLLF A4 35.06+6.657 25.12+5.87"

WABLL G A FLL 22.79+3.757  23.44+7.65"
i HAEAmAEk: "P<0.05, "P<0.0l1.

o U A X A B o A P A /N R AR
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