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Purification Technology of Limonoids in Citri Reticulatae Semen
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[ Abstract | Objective;: To optimize purification process of limonoids in Citri Reticulatae Semen by
macroporous resin. Method: Static adsorption and desorption tests were adopted to select optimal type from 16
kinds of macroporous resin with different manufacturers and polarities. Purification process was optimized by single
factor tests. Result; HPD-722 macroporous resin was selected, optimal purification process was as following: the
concentration of sample solution between 3. 503 3-5.403 4 gL', sampling speed of 1-2 BV +h ™', pH of sample
solution 6, washed impurity by 1 BV of water and eluted by 6 BV of 80% ethanol with elution rate of 2 BV -h ™',
eluent pH of 7; under these conditions, purity of limonoids was 82.82% , including limonin of 22.53% and
nomilin of 45.90% . Conclusion: Limonoids can be purified by HPD-722 macroporous resin, this process can
effectively improve the purity of limonoids.
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FAERARA ), BIEZHTAE (2 em x50 em, FF R
THNA Y AR R A ) o G20 T U RHE KSR
oA R A, 28 R v B 2 R R B R M E
ZEHERHEYE Citrus reticulata Blanco R H. 3% 1% 28 F
P8 5 B 5 A A e R U R PRORS R (T
Yt ye 73 A YR BR 2 7] L 41645 120908) 5 (5] A

W CPRION - — R I 125 mg 5T 100 mL ()
65% B TR £ BV W h , v fl ) L 50 B iR (L
ALK 0.9 ¢ MUK IFE A T 100 mL H )
920 A AT 2R Vi oK ARG IR L (Y1 4 v A 2R
YIRHEA IR AL 45 3 0 120908 ), 7K Sy Z8 1K,
TR S a3 Bl , 16 AN [ I IR FLAR g I3 1o

®1 TEESKILRIEEYE A

S BN 45ty e Pk fﬁiﬁ i:iw:i; [%/M;$ i[jicﬁj% %/Hi}h
LD605 T RO A THFSR REL I e85 0.3~1.0  90.92 57.25 77. 80 85.57
D140 i ROB AL THE ST B RAE 3736 0.3~1.0  90.66 57.09 87.65 79.28
D100 i ROGAL TRIESE i BAR M B335 0.3~1.0  89.03 56.06 77.38 86.92
HPD100 WALE N EBAL THRAR BALK Ak 1 0.2~0.8 114.42 72.05 84. 50 73.85
HPD300 WAL M E BT HRAF  BAELK A 0.3~1.0 111.11 69. 96 74.05 76.28
HPD400A  {ibigME B TAHRAR RAELME rhl P 0.3~1.0 110.01 69.27 81.85 74. 41
HPD722 WAL N EBAL THRAR BARK 585 0 1 0.3~1.25 122.63 77.22 96.25 78. 84
D900 WaE M ERA TAHRAE BFEHk BT 0.3~1.0 103.53 65.19 71.45 69.01
LX-10 7Y 22 i A B IR F KO- CIRAEREY 5 - 86. 41 54.41 69.79 80. 77
LX-10G P42 DR PR WLIm-ZCIRAEREY 3Pk - 118.90 74. 87 90. 89 76.45
AB-8 22 B WS R A TR A ) BA M 55 b M 0.3~1.25 108.42 68.27 75.71 69. 83
RS-3 (iR PNER7E Sk KK LN S - 88. 32 55.61 82.96 93.94
RS4 (R PN L ST RAR M 55 Pk - 114.17 71.89 89. 72 78.58
HZ-816 b RBHCA A RKLN 550t 0.3~1.2 119.36 75. 16 84. 04 70. 40
HZ-16 LB EREB A R E RN S5 - 126. 08 79.39 91. 06 72.22
HZ-208S  RifpfemRHARA A RAR M 55 Pk - 109. 24 68.79 98. 87 90. 51
T LW B DR IBE ) 5 S8 7 349 15 5 AL AR IR IR A (R ) 9 A A R 2 1 o o
2 HEEER 3R MR A A BT 00 4 S 3 S

2.1 PR Y R & il e
211 X HR ISR A O B PR IO A e R X
HE A 6. 82 mg T 10 mL 5 A, i P2 335 A 0T 7 B
Pl e I I E S
2.1.2 MR e Al b PRI
— & B AE A% K OK 50 g, Jin A g (60 ~ 90 C) T
60 C/K¥# FWLIE 6 h, 382 Al , fin 6 51 50% &
BT 60 CRIEHEI 2 h, ik, v e 4 , %5 HH .
2.1.3 trdEfh sl 7E 6 S A Al A
P dgE 0 2 % BE S WA W 0.2,0.4,0.6,0.8,1.0,
1.2 mL,inJE7Kk Z M B2 2 mL, i A & & 5] A
5 mLATE %] B 0.5 mL,# % 30 min, T 500 nm"*’
Ab 0 E WG BE (A) LA A SR AR AR, R EE (C) R
WPAFR, AR R € =0.383 94 —-0.002 3 (r =
0.997 6) , 2 PEJEE 0.068 2 ~0.409 2 g- L',
2.2 PR MIEOKRME &R E AT
- 14 -

#2734 Dikma C, 0% F (4.6 mm x 250 mm,
5 wm), Vi 3 A0 -k (65:35), W 1.0 mL -
min ' AETE 25 C K%K 210 nm, gEFE R 10 L,
25 FRIBORY 168 07 32 L T oK BRGS0 i T iR
rp I R R R 0 R B AT, A9 BT Wk R A i
0.372,0.242 g- L™ WIR AW, WIE 1,

2.3 ERASWLRE-UE M R B PR R TAL B4
16 iR A4 2 £, B4y 2.0 g, 40 i & T HIEHEE
R, & AR & W 20 mL, BT R R BT
120 vemin "' 4R $E 24 h, 1€, T, 0K 100 mL 3
VER NG , A IF DR W, B RS, F 500 nm Ab e A
TH VRIS 0 R AL B IE 20 ) T B ZE R, 25
A 80% £, BE40 mL, F 120 r-min 'R IK TR
VR 24 h, USRI R B, T 500 nm 4RI AE A, T
SAC L W BEE L AR R L bk I B R R, LR 1
4E WL W] HZ-16, HPD-722 , HZ-816 %I K FL# i 1
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ALK IR B R  L Rr R 352, R AR
B 1 ##%iRE#E HPLC

W B B B T O R S e, HL X 3 R R IS A
ZRKH HPD-722 #I R g (1 Bk B % & T HZ-16
1 HZ-816 IR i , i e $% HPD-722 IR s #E 47 3)

2.4 KRILWHg4ifb T2 %%
2.4.1 MEMZE ¥ HPD-722 %I JCFL B RE 25 A

20 mm x 500 mm {3 AL P, A IR AL 20 mL, BUFY
BRI 4. 634 9 g- L HRE SR W HE ,
1 BV-h ' UER W, 5 1 BV S 1 4, F 500 nm
AR SE A 2 o 2k, A5 R R B AR TR AR >
2.5 BV J5,HPD-722 BI K AL B G © 3k W B 460 0, #
il A VR LR B K B, HPD-722 A4 K AL A iR 20 mL
e Z AT K 4. 639 4 g+ L7 FEGIATR 2.5 BV,

2.4.2 TEVEAIHE IO IR BT v R 0 R VA M
60 mL, 45y, EAEHE 1 BV-h ™' il i 3 A HPD-
722 AIR AR 20 mL By 3¢S AL, 4390 mk 10,20,30,
40,50 mL i, I 90% £ EELL 2 BV - h ™'k i
JB I PR T AT S R IR R S ', AR B
MK I 1 BV B, B K P 2 B 2 BR R IR
o3 AT R Y B 2k

2.4.3 DR R E PRELTUAL 3 4F ) HPD-
722 IR NS 20 mL, @ PR AR 1.54,2.50,3. 50,
5.50,6.00 g+ L™ [ kE SR W4 4 BV B AE, W B 52
4,001 BV JKPEBR SR, AN 95% £ B 2 BV SR, 1154
W o OB 23R O A R 5 R DL R 2,
E L RE TR A AE 3.50 ~5.50 gL',

2.4.4  DAEWE FRERTAL EAF Y HPD-722 AU
Mg 20 mL, @ kdeAE B 3.52 g L BEARIA TR 4 BV b
B 3L 6y, AR HIR 1,2,3,4,5,6 BV-h ™' ik
LR, 4% 2. 4. 3 TR kv il 25 R R 3, &
WIRH & b FF 00 00 T oy W B 58 32 T R I, 45 & VR It

R2 BERPITEEFRXURAUTZ
EHRBREREER(n=2)

b A TR T % Bt it % Bt 2R VB i Ve
WefiE /gL /mg /% /mg /%

1.54 92.76 75.29 81.86 88.33

2.50 165. 39 82.70 139. 69 84. 46

3.50 255. 68 91.31 210. 55 82.35

5.50 394.35 89. 62 312.36 79.21

6. 00 417.05 86. 89 327. 80 78. 60

REE VEPE FREE 1 ~2 BV-h ',
%3 BROHBESEYRANIE LRAEERE(n=2)

R W B4 UES VL VLA

/BV+h~! /mg /% /mg /%
1 231.03 82.04 200. 26 86. 68
2 228. 82 81.26 192.76 84.24
3 227.13 80. 66 200. 08 88.09
4 225.29 80. 00 192.96 85. 65
5 205.78 73.08 185.37 90. 08
6 198. 42 70. 46 165. 18 83.25

2.4.5 L FEWE pH  FRECTIAL B AT B HPD-722 A
PERR 20 mL, kR4 | B — i T R VR B 1) B A T 4
Oy V8 pH 43504 4.0,5.0,6.0,7.0, L4 2 BV-h 'y
VA, S5 R IY pH 6.0 W, 0 Rk B R
18 83. 11% , HL.UEM ik 89. 40% , i ¥ £ B ¥ Wk
pH 6.0,
2.4.6  VEWEFIHRE % LRk T A W R
W24 )5, A BN 4 & 60% ,70% ,80% ,90% 1) Z, i
VLA 2 BV - h i AT R i AR R I 3T
VR . G55k Y R 80% L BERT, Ui %R ik
= {H
2.4.7 PRBRE HE LIRORE R TE SR B
e, AR 80% £ B4k 1,2,3,4,5,6 BV-h™'
(R O A HE AT UR M, WA AR VR BV, T BRI R, S5 R Kk
PGV R Ry 2 BV -h ™ i, HPD-722 A1 K LA fIE
Xt A i 38 2 T I R KGR I v
2.4.8 VMK pH % LR E A T A WL
BrZe )5, i 80% £ WELL 2 BV -h ™' [ 5k, 4
Ve pH 4> 51k 5.0,6.0,7.0,8.0, 344 ¥k i %,
ZER R M YER R pH 7.0 i, HPD-722 %A FL# g
X A i 3R S O I O R A e v L
2.4.9 RBRHE R AR TS R AR
W25, n 80% 2 FE Lk 2 BV - h ™' (14 3 38 e B, i 42
VWAV, B 1 BV URAEN 1 03, I A 40 5 v A A2
. ]5 .
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TR RS AR RIS AL & 6 BY B,
Pl A T A L 58 42, 45 B AR 7R AR 5
B 80% LM H 6 BV,

2.5 il AR E BRHUEE & AL B 479 HPD-
722 RUBEAG 3 ) MR AL RS E I 3.7 ¢- L', pH
6.0 FYKESHIET L 1 BV - h ™" B U b FE 0 BT
30 min, Ji 1 BV K& K2, n pH 7.0 1) 80% £, i
6 BVLL2 BV - h ™" (i 9 o 0 M, 1 W% B R A0 ok
., YRR T 50 °C 1.0 kPa Z&4F K 47 Il , 45 1
ST O R Y R I T AT A R K
MR, Wk 4, SRBUVB PR ELY
JI 4 B 82.82% , H A B Y K 22.53% , i K
M 45.90%

R4 TREZLXYRHRAENNE %
it MR YRR R REMBT MR R R
201101  82.42  93.44 82.55 23.88  49.67
201102 81.28  92.87 82.83 21.01  42.14
201103 81.97  93.01 83.07 22.68  45.89

3 it

AL BRE AR A R BB 92 FE T =l 2k 2
Ay aifet' A e R I HPD-722 7k FL R B X
1 I TR AT Al Ak, BT A5 4R U R R A R
I EEE > 80% , 32 B i oy Fy 6 v 28 M R AR I oG it
AR BE T 20% 1 40% o S SCHR X AT A
TR R P IEC K K P LHEIE X
FROR B R OR SR 2K DR O ORI Bk B
BT A, 2 S e B B R b A W AR R R A S
Crp [ 2 ) 2010 45 g 350 BiF 3% VI b R 2 0K . #r
BERERUY I =R A, MR TR AR
s O AR SOR AR A% 2 6 HE AT AR O A 14
W T 205 HEAT Sl Ak, BT A5 5 T 46 i T 78 % ANk
BUORE A HA A 8 T TR E Y
(THBAR) BB 0. 5% ; @I KB A 7 h

.16 -

R HTHAD BUAR R RO i oA, g Bk A B R 8
BEHAFPOA | =2 BT AR i S P15 R K
Frige R 2L
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