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Rapid Determination of Antioxidant Constituents in Aurantii Fructus by HPLC-DPPH Method
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[ Abstract]  Objective: In order to utilize the active ingredients effectively in Aurantii Fructus, a method of determi-
nation and evaluation the antioxidant capacity of naringin, hesperidin and nechesperidin simultaneously in Aurantii Fructus was
established with high performance liquid chromatography combined with 1, 1-diphenyl-2-picrylhydrazyl ( HPLC-DPPH) tech-
nique. Methods: The determination conditions were as follows: HPLC separation was carried out with an Agilent-ZORBAX
SB-C,g column (150 mm x4.6 mm, 5 pum) using 0. 04% phosphoric acid ( A) -acetonitrile(B) [0-5 min, 12%-20% B; 5-
15 min, 20% -25% B; 15-25 min, 25%-12% B; 5-30 min, 12% B] as mobile phase at a flow rate of 0.8 mL -min~".
The detection wavelength was 283 nm and the column temperature was maintained at 25 “C. Results; The content of naringin,
hesperidin and neohesperidin in Aurantii Fructus was 52. 64, 2.41, 34.27 mg -g”~' separately. The contribution rate of total
antioxidant capacity( AA™ ) was naringin (58.9% ) > neohesperidin (38.3% ) > hesperidin(2.8% ), and the DPPH free
radical scavenging rate (AA™ ") was naringin(47.8% ) > hesperidin (38.1% ) > neohesperidin (36.2% ). Conclusion;
HPLC-DPPH method was efficiently established for the determination and evaluation of the antioxidant compounds of Aurantii
Fructus, and this method could provide a new idea for the research and utilization of Aurantii Fructus.
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WA, PIHCHES, —Fh NS IR AW DR o O
TEFIVPAN T ST P B2 19 7 I 7 vh 25 AR AR 5T
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FRCRAR €35 ] DPPH £R (HPLC-DPPH) 2
— T [FF 3B RN PE A 245 ARG ) 20 68 i 53 0 AEL Ak 0
I, ZITIETC T o3 B RR S PR AN B 24 HE i v
By PR TE P . DPPH /NG T AR A
Y, WTLME A HPLC #4720 8, 0 B s o 5
DPPH. S~ g X (o % 14 B 20 25 40 & AR e AE g
JERETE HPLC 335 ] 3R 30 A 6,335 e T AR B3 A1 sl 7
oK, WETARPEAR A AR B 5 A6 & W iE R A B HE Y g
FETE—E MR, RIE o % Lo A I g 16 J 5
DPPH [ )i Ji5 B R G 9 1Y 6,33 [ B AT 4 2 K88 7= )
BT My, R WL, G
P ARFE T S A T P B 23 O R 2 Ak
Y, DA SCHRHRIE 19 K 22 2 PP AR 7 38 B o B T
RIBTEALBOR T B — B R AL A W R B AL
VARl . A SCiE of 7 57 HPLC 3k 1] DPPH ¥
bt S ATE P J7 12 H 0 2 R0 i AH e rh e A Ak 0
B3, T S I R R AR 5 v e AR A T R
SR Y L

1 RS

1.1 FPK
FAFE GBI R AR h 25 B4 R 5 S S A BRA WD) 5
X Al ECH (narigin, #t45: B12594) | 18 {2
(hesperidin, fit5. B20182) . Hi#& % ( neohesperi-
din, fit%5: B21390), ¥y { M WA RA A,
aiE =98% ; W OB, WEE, ZHE¥ Nt
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ali (g E 258 A A IR~ /] ), DPPH (32 [H Sig-
ma A H]) o
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KM5200DV 87 A% ( B I A A A R A D)
1200 Indinitely series /= R0AH (354 ( 35 B L HEB A
7). XS205 437 F3F-(METTLER TOLEDO)

2 H\iE

2.1 AR 5 6] R ot A R B TR

2.1 1 AWl s S H ok [15], RfER
o, USSR T U 9 50 C R LT 24 h, $TH3,
i 100 B, KEFE0.20 ¢ B4, FH 50 mL 60%
CEEAKE 15 min, g, 38 H 40 mL 60% 1
KU 10 min, &I, EAZE 100 mL i
i, &H.

2.1.2 X RE SRR A RS AR — o R AT
18 Fg 7 BT R R A B, 0 ) P R A R O B 4
BT VR B S 0. 12 mg - mL ™" R R YA VA
Xif B HPLC DL 1,

RS B

L 4E)
MEH

5‘ lb 1‘5 2‘0 2‘5
t/min

E1 MEHESEIMMBEREEE

2.2 ESOBAR S S

Agilent-ZORBAX SB-C, {4544 (150 mm x 4. 6 mm,
5 wm), JEhHHA 0.04% BEFRK (A)-Z K (B), R
FHESBEVELFRIF: 0 ~5 min, 12% ~20% B; 5 ~
15 min, 20% ~25% B; 15 ~25 min, 25% ~ 12% B;
25 ~30 min, 12% B, K J K. 283 nm, i
25 °C, #EFERE: 10 pL, 3. 0.8 mL -min~',
2.3 15 I

U & G A A T A TR, IR 202 g St
B, DUER R . B RCH . BT i &
2.4 friafbng e
2.4.1 DPPH %Wl # Bt 2.0 mg DPPH &%, 2.
BRI 45 T 100 mL 28 f i, il g ot & vk B2 o
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20 pg -mL ') DPPH %W, 4 C 504 TG #
2.4.2 DPPH-HPLC HX I & bisd b id v s ol
BAHR AR 2.0 mL, BT a, bk, Hiaik
B DPPH ¥ 2. 0 mL /E R 525041, b il mA
LI 2.0 mL AE M XTBRAL, FesriR2A), 35 CK
WSA&ME R BEE 5 30 ming M a. b b4 & L
1.0 mL, 33 0.45 pm SRR, $2 B8 R0RORH (23 2%
PEHEATREIN, SEIREA 3 IR,
2.4.3 HusAfLRR ) DTk R @i HPLC-DPPH It 4%
AR, WL AR FE R B h b B AT P Ly, S
VTN 2 s, DAR R . B B 8 BOR i i ok
FRAE B 43 48 b, X466 W0 19 B0 SR Ak R T BTk R
(AA™) JEFFINE , #1115
i A AL (DY AV A A B
a = By S x 100

(1)
EE Y
FER+ZE b
DADFIZE |>[BR | \ )
LR C18-fi it
& DADK % {57
P T C18-fa ik tE I
FAl+DPPH

2 DPPH-HPLC BXHAIER LB ER S

2.4.4 DPPH H i JLIEBR R 20 HUh B2 4. 18 5
OB BRI S 2.0 mL, A 2.0 mL
DPPH %, FuoriR2T, 35 COKIRA&ME T Lt E
30 min, FMAESMIIOEEIHFE 517 nm RGN OE
JE(A) AL, DZE 25L& Y% DPPH [ i 7 bR R
(AA™), #s(2) .

Aa =1 o T Awen g0, (2)

A ppp

3 BRESH

3.1t R guiE ke

2% (R NI E 25 8L ) P B o IR AG
Jride, Ak, WA AHBE R L, AR AR HFOIA
0. 04 % FRBAETR FI AT K R4 i e R ROCR s Al B S5
B et [E] 5 T, RAEB e 0 EACR,
I Ok O 3 AH Uk R E AT A Ak, AR =
0.8 mL-min™", JFRIMEEGBIAN(E 1), fE
Rtz 5e 20 TF, BRI SIS Y
BEERT LS, eGP izEmxfg, £Vt

JFERIEER .
x1 RIEHEXRBEER
t/min A AH(0. 04% TR K) Bt ( ZIE)
0~5 88% ~80% , LMAE 12% ~20% , LPEAE L
S~15 80% ~75% , LMl 20% ~25% , RiEAAL
15 ~25 75% ~88% , LML 25% ~12% , Lterisik
25 ~30 88% 12%

3.2 ik B
3.2 MBS R BB . M B BT B R
M ify o B R R 2 B g 2, 10, 20, 40, 80,
120 pg -mL ™ JRA XA, $% 2.2 A5 ARFEETT
OIRT, OGS HE i R R R A R AR AR, 45 X IR
(R ESTTR A/SEY WA Y 7gsi = i 1 R I = 1 1 D57 o
RERCH | BT R H AR AE RN T7#E, 45 25RN5E 2 iR,
FIIE A I TR ETE 2.0 ~120 pg -mL ™" 555
W TR G RAFERMEDC R, A FBR Y 0.05 pg »mL ™',
K2 WEH. ERERFEEHFLMEDIERGRE
%y E2eAulEp g r

Tl 7 Y = 11.996X + 9.1803 0. 9998
Bz A Y = 12.869X + 10.483 0. 9999
B BT Y = 16.002X + 1.248 5 0.999 9

3.2.2 W E ., EAEME KR EERE B A
ERAT . B R IR A W B, UERE 6wk, H
RSD 434514 0.89% . 0.76% . 0.81% , 3= HA HkE 55
R R 6 Y, HR IR 2.2 ik Sk,
MERN R . B AT BT i & ik, L RSD 43
WL 1% 1.3% . 1.2% , FIZORENE ST
FEEE R BRI, T o, 1, 2,
5.7, 10, 15, 20, 24 h J5akf7 HAR G S, Hodd Bz 17
FERAT L BB R AT B S s, THEUH RSD 435k
0.8% . 0.9% . 0.85% , FWIHFEEMRL,
3.2.3 AR ICRIES R BRI A AR S
FERIAR 0.1 g, 39 {7, BAEMK. . ®mREN
SRS B FE AT . R R AT L BT B AR R R
FRHERE 2. 1.1 B SR BO R T IR BUE 2, 4% 2.2
A TN E S0, SRR 3,
3.3 BSEHLAY b
3.3.1 FEE #2101 FORERH 3 Atk
AR, A R OB € I A R L R AT
RS R AT S A, AR AR SE T = T A By B
52.64. 2.41, 34.27 mg-g~", RSD 435k 1. 12% .
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1.67% . 1.08% (W3 4) , FWISLH Tk ] 5
HrpmipcH . B H SR m T (e ARIER
) bR, RUIZH A B

®3 MWEH. BREEHERTINEEKEXE

oy FHED RN W/ ECE PR RSD
Fht/mg Aft/mg  mg (%) Z(%) (%)
M HE 52638 4.1227 9.4932 1026 101.8  1.20
9.4458 101.4
9.5421 103.8
5.2601 10.6542 102.5
10.4817  99.2
10.539 8 100.3
6.3125 11.7821 103.3
11.626 8 100.8
11.7213  102.3
&R 0.2412 0.1929 0.4423 104.3 101.9 1.51
0.4399 103.0
0.4336  99.7
0.2415 0.4883 102.3
0.486 5 101.6
0.4817 99.6
0.2896 0.5298 99.7
0.544 6 104.8
0.5361 101.8
B EE 3.4265 2.7502 6.2518 102.7 102.1  0.98
6.1979 100.8
6.3012 104.5
3.4358 6.8502  99.6
6.9326 102.0
6.9512 102.3
4.1251 7.6532 102.5
7.6808 103.1
7.6187 101.6

3.3.2 HLEALBE IIEH  HPLC-DPPH B FHHE AR X 41
Je P ERAL S W AT LA AL RE
VOOAH €0, 1% &1 AT L)Y T ) B 4% Bt 4840 0 1 AL 5 X

or#r, dE Ak

DPPH A 3k /=4 T 3% 1 BRAE /1 (P <0.05), 1§
TR 07 9 555 ( DL IRT 3) o 25 SR BN R A . #E
Bt i AT ¥ B AT B i b ek ge 71, o, Bk
fRRET DTk A (AA™ ) . Ml AT > BB B2 17 > B AL
5, Bl R TR T RS R AT B R A TR R 2 MK R
90% , FW —FK & F FHAAIETER ST L 55 5
SR IR S 6 DPPH [ fl JE 15 BR g 1 21T LA,
FEOAM R A X DPPH [ 1 3L A5 BR 3 (AA ™) Sk,
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1 | 1

10 11 12 13 14
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U 5 DPPH [L#¢, " P <0.05,
B3 MEPERMELAURELENINT

*4 BEEMELESYRIENERRELEANDH(n=3)
R4y Eﬂ%iﬁf RSD(%)  AA* (%) AA™ (%)
Fili B 52. 64 1.12 58.9 47.8
idats 2.41 1.67 2.8 38. 1
Frticdats 34.27 1.08 38.3 36.2
4 Zig

BEE S S AL RE ) ST AL TR PR AL 3 )
& A HERR, MEH SRR, MEREYE
PURALRE S stk ok, BB Bk Z, AT
BUSE BB 2R pT AT PR . B AL &9 A
BHTEALRE ) W5 HAL A 85 M R R AT G, HA R
TRBE J13m 58 B S Ak S kb . BRI R . Bt
KM EHTH MR ASTRESAEELR . b
LR (LI 4), fEBERZ A AT AL B 36 L,
B C4" K C-5 s & — By ( - OH)
RIH B A AL TR T B R B M B A BR T
C-7 LR R BUCIE AT 1, HAE M — 2, fom
PrALRE I A —5G —FH e B 3 LAy C4/ 47 )
WA ( - OCH,) Frift, C3'f9 - OH th T4t T
Br, FEARTREWE, BT T H PR LRE
T A B
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