F 111 AT BREL T BURL AR B AR LB 4 R

Tab. 1 Similarity of 11 batches of Formula Granule of

Artemisiae Scopariae Herba
P Ei'as FHLEZ /%
S1 0904181 0.991
S2 1002065 0.985
S3 1009047 0.998
S4 1101070 0.963
S5 1104052 0.991
S6 1108069 0.975
S7 1110021 0.988
S8 1207029 0.989
S9 1208142 0.998
S10 1306025 0.998
S11 1307024 0.995

AP T2 RIS T A RERI(FEE . 70%
FHEE. 50%FEE 70% L BEFN s £ 1) A4 IO [R)
(10, 20, 30, 40 min), &5FFHILL 50% H I
AbFE 30 min BB E A 0K K 22 H o FE U H K o
3.2 R

K A B ARG I T o T TR %o L i g P
REFSBOIATHH, RIS R IRAE 300, 330 nm ffi
HRRI . K] DAD Kl 2330 5% 14 B Ay i
FIRE S RWAE 190~400 nm () 3D WU, KB
TP Kh 327 nm Ze A7 B ARSI 21 55 22 (1) (1 i 0
1M HL 2 B R, BRIGIERE 327 nm A R K .
3.3 ik RSEMILL

TERBIAH RGEFE, Tk T HEE-K. CJE-
Ky HEE-01%5 2 . L ME-0. 1%« HIE-0.1%
TR LE-0.1% TIREA M A R shAH, e
132 LA S -0 1% B R AT B FEBENE,  Prfg 21
B, s RO RR HL 23 25 B e

3.4 IR

t#: T ZORBAX Eclipse XDB-C (100 mm X
4.6 mm, 3.5 um). Lichrospher-C;5(200 mm X 4.6 mm,
5 um) M Megres5-Cg(250 mm X 4.6 mm, 5 pm)HJ 4>
BIAR, S5 RE o B AR B

ARSI B0 v FH B R TG 7 RSORE A it 281 DA VI B RV
DA B A A A, RORE2R Ok S R A 0 R
Artemisia capillaries Thunb. #7Z= R4
T (AR o MR AIE 3 (0 20 B 45 Sk S
FHERE L AL B R v, BB PR . & AT U
AR DR B N ) LA AR 8, B T Id k. ACSEi:
A T v R TC 7 EURE A 7 ek R A BT 4 R
TSR
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Study on Enrichment and Function of Naringin from Shaddock Peel

LIN Guorong(Putian University College of Environmental and Biological Engineering, Putian 351100, China)

ABSTRACT: OBJECTIVE To extract naringin from pomelo with hot water and enriched by macroporous resin, and then
observe its function. METHODS The adsorption and elution performances of various macroporous resins were screened using

the adsorption rate and desorption rate as indexes. RESULTS

HPD450 had the best adsorption effect. The optimal adsorption

conditions were 2 BV-h™" of upflow rate and 2.36 mg'-mL™" of concentration as well as the optimal desorption conditions were

50% of ethanol concentration, 4 BV of dosage and 3 BV-h™" of flow rate. The preliminary function study indicated that naringin

had a sound anti-oxidation performance at a concentration of 3.75 mg'-mL™". In addition, the mice presented less sleep latencies
and moved relative slowly at a dosage of 20 mg-kg™" of naringin. CONCLUSION HPD450 has the good adsorption edffect,

suggesting that naringin has good sedative and hypnotic effects.

KEY WORDS: shaddock; naringin; enrichment; antioxidant; sedation
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R P IRFEEDIR. SCEMRL B (L ARG AL
SRR VA= INI TR 0 AN N Rl S 153
T — M SR RAL B4, Al R g 3
J . RS AR TR W], Al B BAT 2 U5 H K
i, EARATEEA O MERR Y, P B
W% K PUEEE), NI 25 R AR R K
B A R R IR Ao 95 A8 WA AR A (0 TOUT R
AU PUMED . RIS IR, fEBEZ T
NI w1 5 B R S Y R R R = R VS L O
Yoo AEfril ok b, Rl BCH AT AR D R AR (5 AN
PR SR, AECRE LA iy 2008 2R rh ks 21 3 5 X
WRIAE o R ST R D AR 2 55— AN SR A I X
J s AR RS AR B AR R, LRSI
URTT A, RIAVEIRSE . LR SCRL AL AR P >2
JIWE, AEFER 0.4 JTHE, XSRS RE
S MR, — 7 T ANA TS Bk 2B R A
AL, 53— Jr AR T B UA B R A
XLER PR RN ERE TR, R0y AR T B
2y BRI R YEAE T, O 5 28 0F e R
S HEAE T, BF 5L R 3 HUA B A il B 1 2
WL JE Ty R AT B 2 S ARSI R K B2 HR
TRBP A B P Rk B A8 DK FLIS B R A X Al
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WEFT,  FEXR A B2 1 16 A= W03 Pt 2EAT W20 (R WF T,
Stk — I RHT OO T R AR 2 BB AR
1 MRl5A%E
1.1 MRS

FE & SCA R A B2 = B R AL FE R, H e
FH 2 Bt 22 [ P 2 %5 52 A Citrus grandis; 157 H%
BN, Q3%+, A 23.021.7)g, H4HE
BB 2E LS S S AL, SIS W A s
IES: GB/T 14925-49.

Al S5 JR gl ([ 2 AR o A P, At
5 110722-201005, #iRE 100%); HZ802. HZ816
LI B A% I (e AR B TR 2E AR R AT BR A 7] )5
AB-8. D101 KALBrB g (TR 6 50K 4i Ak T A
FTHT): HPDA50 K ALK BB i (1 5 JEL R B A
BHAARAR). T/KOEE TR, mARE L2
B2 PURIMER. WM. MR SN, s —
B, SR O WIS kb A

pHS-3zz Tk pH (LA HTIXER));
Sartorius BS 210S HL 7 XF(1f [H Sartorius 24 #]);
752 A0 W36 BEVH (A S BT s T 25 AR
(EYELA /A7]); THZ-82 1H¥GHR G S(LIM KA
BT KQ3200B B 75 I i vk a4 (E& Ll iy B8 A X
AR AT,

1.2 ik
1.2.1 BB KBl il Bz T 80 “CIryAk
FAE R R EE, T Rk LR AR KR

E IR I 255 2014 48 10 H 55 31 557 10 )




i, FREL 5.00 g T 250 mL #EJEIH, A 90 mL
FEURKE T 70 CHME IR K5 P BT S E,
I 300 HeRAiduk, 2 il sk, FRfrdea
AT HIDE, WA DRV B A B M . F %R
SN FEEIE T 283 nm AW E WO, AR A IR
T o #4110 208 T S ER ) Al Rz T R R A R
FCRP],

1.2.2 MR bRAEMZE L H] RIS
(A Bz 7 6 B S 4.0 mg,  INEE B AC/K LB R OT
ERZE 1.0 mL, FFRRICEERME R 0, 0.3,
0.4, 0.5, 0.6, 0.7mL, Z5IETFRE+, 595
NN TG K B 10, 9.7, 9.6, 9.5, 9.4, 9.3 mL,
15 B AN ) 52 (1 b A B2 TR %5 10 mL, LGIK
S R s e O, R AN OO B A
283 nm A& E LW EAE . DUA R PR S C AR
bR, WOGTE A APARPRZHIhL, R
A=38.163C+0.000 7, AHXRHL1=0.999 9, LG
4 0~28.0 pgrmL ™",

123 MRS SERE R 5.00 g #
Fey AR, ERIUEE N 70 °C, B 10 18(%
TR ZEMRAO) I 4 N R ST HEEUECIR, &K 2.0 h,
H ARSI R T UL T A A o4 1k, I
L2 U3 4 H 1R A Bz 1 SR BB AR D SCAE Al Al Rz
(A R R B, IR LA S 4 AT IS SR 4R U 3
BUR

1.2.4  EAWARTRE ST B AR K AL
Ji&JAB-8. D101, HZ816. HZ802. HPD450 % 3 mL
EH T 100 mL FHETEE Y, AL 20 mL, 7
FIAME FE OB FHEIRG AR 6 h, SRR
140 r-min~", 765 W B JE R 3 IR BT H R0 1 i
AT B AL BE,  EOOEAHOIN RO RS, AR S PR A
NEHEHE T =M, A 50% 0 20 mL 7E [\
LA T D T EE RS A TR 3 h BET AR,
35 Ji WU 5 R ODoags aan fEL, VAR HE G i 23 01
WU, 3 5 A e SR AR LA AR

1.2.5 HPD450 W B B TG 20 7 43 25 afi Ak Al iz 1 4%
PE#%E 15 mL ALEELF HPD450 K FLWR T
PG, WRVEREAE . 2 MIEL 1.77 mgmL™ (kR T
VW 400 mL, L1, 2, 3 BV-h ' i EAEEATE)
AWLER, WO, W T R B IR
e oAl EREE s e 118, 1.77,
2.36 mg-mL™" (¥4l 2 15 %59 400 mL, LL2 BV-h'

P S EACY 252 2014 45 10 HEE 31 4525 10 4]

T EAEREAT BN A, WCER T, WE T
WO R AR, e oS FARRE .

FAR R AR A A AT W B, Tk oA 3 o )
W2, 3 BV-hh). ZEEREG%, 50%, 75%)
FNE B ORI S TR, R R IE e
BRI T R I AR B N
1.2.6 AT AR SMUAEAE IR ALY
(lipid peroxide, LPO)& 4 H L5 K 1112 AL
FURG 7 18 AL A S N A P40, eSS =4l 3t
DR, PEAEKEEES. B R .
M S o b AT g e AR, L e ok
W44 Z rp OIS R AR s . A T
S TR FE N 5T 1 R BT, AR B T 2 R
(TBA ¥E)TEAE iy Bl AW oids Cpk )2 K FH - TBA
PR M o E AR I R B SE T 1 T
S 2 AR 2R Ao RN, R
FAE PR B S, A WAE 532 nm kb
e R WSCiEs , GRS 9 DR /N 5 4k 2 o I i
IR A IR R E R, o il R A SRR A
WEPEIRE R TBA vEP HAK D kRN
TP 0.12 mL. JE/K 8 10 mL A1 0.05 mol-L™"
IR 26 2% i (pH 7.0)10 mL f#) 6 > 25 mL F3
AN W (1.87, 3.75, 5.62, 7.50 mg'mL™")
(IR R W 1 mL PR MR (0.2 mgrmL ™)
1 mL AS (A RS, FHZE MK e A2 25 mL & H .
1.2.7 %6/ BRAEE R 2o /R 4N R
YN 4 4L, R 6 L, Ay IR BEER KRN 3 A
AR (20, 30, 40 mgkg HIM R EFH, %
4:3d, WEH GOSN BRI A 25 5, AR
T Bl R AN A TP Al IR PR
2 HERE59H
2.1 3C EAhA R e

SCHE Rkl B2 R S R e g R ILR 1, R
A1 SC LA B rhop R B A A AR B )
s s, AEAR TGS 2 BRI AR JLER X
EIKENE, SIRIOIRBUSEE 4 KB, e
€ OD B 0.27, AH 4T S Al B2 K A Hh Ay i
FEURAIE N 0.11 mg, LRI 4 YRR 2 142
HCHR VR O SC ELAAR Bz Aokl B T R R e kT A
PR R 5 1 IRAREUR N 76.96%, $REL 2 EREUR
N 94.00%, I3 KAEIEIL 99.70 %, % L& FHE
FERIAE = 30as, I B PRS- IR S 2 IO L
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R1 MEHFRENHT

Tab.1 Determination of naringin content

PRI EL PRI /mg g X FEIUR /%
1 28.32 76.96
2 6.27 17.04
3 2.10 5.71
4 0.11 0.30
B 36.80

2.2 KALA IR AS Tk

AN TF) 2585 PR RS I o ) o 42 7 11 WO o o R e
FoEAFN), HRAERNE 2. HE 2 7L
AB-8 I HPD450 13X 5 Fiopy i v B % 55 e b i
FEWCH R B2 47, (HE AB-8 MR R Hf
58.21%. HLZR D-101 B IR IIARIR R ZIX 5 Fiop i
IR UTI), AT 89.53%, (H & LWLt R AR, 1M
HPD450 [ B rIIA 3] 84.34%, Zi& % EN
PR R AR R L, M HPD4S0 BEAT Ml i 1
(15 24tk o

T2 BRI AR AR BCRE

Tab.2 The adsorption and desorption capacity of the
macroporous resin
LR EEREN il B FRIRC A 3/% Al B PRI B 5/ %
AB-8 81.06 58.21
D-101 74.84 89.58
HZ-816 67.10 62.35
HZ-802 62.47 73.67
HPD450 81.31 84.34

2.3 AN _EAERIE ST HPD450 B g0 b kb Bz 7 1
Al

5 2 AN () it TN A B B ) R e 5 SR L €]
Lo P L A%, BEA G AIIE I, A% 8 0 Al S 7
BRI B S R AR AR, 1 BV-h ) il Bz B W B 2
FRIITFI, 153 86.37%, kT I/ IR B A,
DL, AR W 2 BV-h', L0 B 5k )
85.6%

90 r
1 ‘\‘\
=
¥ g0t
=
ES
75 F
70 1 1 1 1
0 1 2 3 4

W /BV-h!
Bl 1 i xR A B

Fig. 1 Effect of flow rate on absorption of naringin
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Fig. 2 Effect of sample concentration on absorption of
naringin
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R
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el 2. B 2 AN, BB A VRO R RE A
FE[R) 85 25 A1 T Al B R B i 5 BT, 4
T BRI RV PR B R, IR
2.36 mg-mL™ (FIWRBF 28 SR 2 e 110, O HL R 1]
J R e b, SRR v A 7 R 22 0 8 B AT T
& 3o
2.5 ANIA] LR XS Al R AR (1 55 W)

5 B[R] LT LS A B T A W PR 5% i) 45 2R
wnlel 3. i 3 R, SmERAR BT AR A A AR
BFRIRR, 2 SRR 50% I (AR R R a4
WL EIE 96.79%, FH 50% L RPN lt J2 7 IS
3 TG i AP AESS 3 25 7 MR, X
XF A VR R SER & b AR T B AR
IR o T2 LRI FEAR LI N2 75%, Hl
FRUE g A B T A Ma, WAL
DRSS, i B IR 38 AR R R £ T R R N 3k
50%-.

—— 35% LU
15| —m— 50% UL
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Ve A E /mg-mL!
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VEREH AR /mL
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Fig. 3 Effect of ethanol concentration on naringin elution
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T g R 4, NE 4 7B 2 DASIE
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2 BV-h', T LIRS EF IO I A% 3 BV-h™' B
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b
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Fig. 4 Effect of flow velocity on naringin elution
2.7 YRR

Wt B IR P R AR 22, O PR HE O
AN RPN IR U ISR

AR ISR 12 A5 U0 VBIN l BE TR P43 0,
F W] BE I il BAh B SRR AR 58 4, DR
60 mL, HI4BV hutiHIH &= .

25 1
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Fig. 5 Effect of eluant concentration on naringin elution
27 WS
271 MCEPURACTERIBIT BB A
MIWT o SE R 3. 13 3 mIAN, BEAT N B 1
BRI, 75 532 nm Ab IR RO 5 Bl I T8] 1) 38
IS TR e ETHRPRES, (B2 Al Bl A
3.75 mg-mL™" AR I W 8 AR Al RS I ) ()
S B, ELHCHE e B2 R, O HLS R
X L BN IR %38, 5 & R IR AL EU A,
P<0.01, 1t WIZ IR B A A B HH R A B I PR
RE ST MIRIEIES] 7.50 mgmL™ I, HOL(E

P oot A vy, U0 W R (Y el B T R
PUAMRETI KR TR

e R AN 242 2014 4F 10 H 5 31 5258 10 31

®3 mEHEHALEENTR
Tab. 3 Study on the antioxidant activity of naringin
OD 532nm OD 532nm OD 532 nm

A 1R 2R B3R

50 HEH TR I R 2 0.007 0.012 0.017

7 R AL 0.048 0.125 0.287

1.87 mg-mL™" Al B¢ FF ¥ W20 0.014 0.044 0.071
3.75 mg-mL ™" Al B H V2 0.007 0.017 0.029
5.62 mg-mL™" il Bz TR A 0.022 0.031 0.047
7.50 mg-mL ™" Al S I 4 0.049 0.154 0.361

3.7.2 MR TFEEER MBI 58N B AT I

Fpf i, AR IR 4~6. K 4, 5 AT
B 56 FALAH LY, W DURK B FR 90 /N 1 BRUIAT
Bl IR 2% H M 5l 1) B 5 R 3t N RIS P 1) 5 0 24 9k 8
(I3 0 S AR G, Ml e F 4R 25 B 20 mgkg ™! X/
1R LA TR B A 22 IR AR (P<0.05); 41
B TR) PRI 38 0, /0N P SR N B S R 4 4 80 30 1) 8
BHOkEAK, EXERARE. BER 6 nlagdlh
FR IR R R, HR 2 A
40 mg-kg™ (/0 A RAA R B A R, AIBEE iR E
(A R ) g | — e s . 2% BEE IR, WA
BEAHFIE g 20 mg-kg ™" /0N P B R N B RIS IS 1) 450
HATEN IR DS, gk BAT BT AR R 2 AR A

R4 MEHESENDNARHAERN DN

Tab.4  Effect of naringin content on mouse distance
running
Al R 145 2t/ BB B 25 /cm-min”!
mgkg™ ERES %2R B3R
0 400 420 501
20 330 402 415
30 238 258 276
40 207 239 267

RS MEHESEXNDNARHINERSY D

Tab. 5 Effect of naringin content into the sleep of mice

i1 TF 4 D/ PENMEAR I [ /min
mgkg™! FRER ERER ERER
0 15 16.5 15
20 55 55 6
30 4 5 55
40 3.5 3.5 4

Ro mEHSEX/DERETEND W
Tab. 6 Effect of naringin content on the body weight of

mice
Al A 45 2 i/ T TR g
mgkg' PR EEER H3 K
0 25.002 26.631 27.364
20 25.008 26.162 27.237
30 25.012 26.271 27.152
40 25.012 25.002 24.891
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SARKETMNEZED B EE, BR HIRERTPIZEDBRIGRMAE T L LM TEARSHH 63.72%, FHikit A
1:41.23, #IAETE H 5493 min, 322Kk, EAMBHRIREHA 140 mgg'. 48 Box-Behnken ik A T AK+
B A MBI LY ey Ra R TT4T0, LA TR B R AT
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