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I 24Pnsy. Wik SR LGB — T RILTEEA AR — RSN EACTE | BE VR & 2 R % 4 3 e iy 3 3% 5 1
120 CLohy P ik R 85 1 69 3% , L af DPPH @9 3 20 IR JE (1Cs) 40 %1 4 0.258 ,0.253 g/L, F OH & dy 35 49 ICy
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Study on the Grading and Antioxidant Activity in vitro of Neutral Polysaccharides from White Ginseng
and Red Ginseng

ZHAO Huanxi', XIU Yang',JIAO Lili', YU Shanshan', LIU Shuying'*(1.Jilin Ginseng Academy, Changchun Uni-
versity of Chinese Medicine, Changchun 130117, China; 2.Changchun Institute of Applied Chemistry, Chinese
Academy of Sciences, Changchun 130022, China)

ABSTRACT OBJECTIVE: To study the antioxidant activity in vitro of neutral polysaccharides and its graded component from 3
samples of white ginseng and red ginseng. METHODS: The decoction method was used to extract the crude polysaccharides from
white ginseng, 100 °C and 120 °C processed red ginseng; the crude polysaccharides were further separated through ion exchange
column to extract neutral polysaccharides; Sephadex G-75 gels filter column was used to grade the neutral polysaccharides accord-
ing to the molecular weight, antioxidant activity in vitro of 9 samples in 3 neutral polysaccharides and were detected by DPPH and
OH free radical scavenging test and reduction capacity test (FRAP value), and vitamin C was used as positive control. RESULTS:
The 3 neutral polysaccharides all obtained component I and component I after grading. Neutral polysaccharides and its graded
component showed certain antioxidant activity in vitro in a certain concentration range, and increased by concentration increasing.
The activity of neutral polysaccharides and component Il from 120 °C processed red ginseng was the strongest, of which 50% in-
hibitory concentration (ICs) on DPPH free radical was 0.258 g/L and 0.253 g/L, on OH free radical was 7.157 g/L and 6.845
g/L, FRAP values were 2.8 and 3.0 mmol/L (when concentration was 1.2 g/L), respectively. CONCLUSIONS: The antioxidant ac-
tivity in vitro from 120 °C processed red ginseng is higher than that of 100 “C processed red ginseng and white ginseng, in which
component Il makes important contribution to the antioxidant activity.

KEYWORDS White ginseng; Red ginseng; Neutral polysaccharides; Grade; Antioxidant activity in vitro

A5 R HINEHEYI NS (Panax ginseng C. A. Meyer)
AR R B i 22 ol I ) TR IR 258, BAT AN LU
JoK L g SR A A Y 2D S AE M A 2o 2 b 35
Yl ss kA — RGNV, R UL S 2 A W3 1 hT
FALTENEY, ZHRA S0 F LR Z—, 253
WFFE R ZHE AT RE UM DU BE HUR L SPE 5 FIHL
i ggg OO S R M A, ELRERIAE /v, 2 Dok e 1 25
B R 2R 1 20 S, TN 2 0% eRalib s b
ZME BT A AT T B T B2 o AT A 2
LIS T RGN GO A Mt A A TR
PR A S it 2 B0 TSR AR 2 A

1 #
1.1 {uss

T 7% A .FDU-1100 ¥ 75 T 1AL (4t BRAL 28 b
PR S 4t) 5 5804R ¥& Uk 25 .0 ML (7 [E] Eppendorf 28 7] ) 5
TU-1810 %¢4b-AT UL 4066 BT (bt 3 #rie A A A PR
23] ) s DMG-9123A H #AEE I 5 X MR A (L IR RG 2 5k
K% w5 A BRA ) s BSZ-100 H BRI £ 2% (HL-2 8
%% TH-1000 B6 EETR A28 ( BIBE P ISR ).

1.2 ZH HRB5IEF

ASTF 2014459 Al A Mg i, &K Eh &
KRB R AR S A TUINRHEYI NS s D- oK%
BECLAT T Bk A 2608 ) X BE: (R — B A FRA A
5. 10080681, 4li i : 99.5% ) 5 1, 1- — A Kk -2- 1 L ik
(DPPH, #1t5 : WO9ATE12633, 4l if : 98% ) . —. 2. %4 2. 3
(DEAE)-£F4: % (4t 5 - H13J7S8882) ¥k 5 T b g st
AEWFHEA BR F 5 D-F 2L R (LA TR PR 1R , 41t
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47 :103F-0061, 4% :99% ) . LEAZME (it 210 10ML1 79V,
4l 98% ) ok R T 5 [ Sigma /A ;S g = 15
(TPTZ, R AL B Tl o4k ) s 9 A= R C(VC, btk
T, 45 920141008, 46 1% - 99% ) ; S JLHfg At e L
Z TR AAIFRIR S O KB R . = A LR iR
RN N N R RN = R A B U 2R e Y
(95% ) SN R 3 W 4l K R 251K
2 AEEHER
2.1 ASHMEH

Vet NS pkid e F T s, sk ) N
fe TR K B A, 7 60 min PRRRESR PR 250 (24 °C) 53
BIFETEZE 100 CHF1 120 °C, FFAEIZIR LT 2% 3 h, Z& il
gEUE HARFEIR 2 70 CHUH A 50 CHEX T 1ERAE N
BT, AR 100 CHHI LS MLt B
120 CHIHI LIS ML @ B, FLAEERE 100 CHal
MILLS 8 o TR (m o s/m e 5% 100% , m e AT S
BT, mas HIEGHIRTEES &), 25580 518
25.74% 21.54%
2.2 ZHERIIREL

A3 VBT R 09 NS (A= W053 ) HLR FNZT S0 Gt
40 H)50 g, 15 A5 /KRR RS , DAt RS i 4
B3 HI 2 RAFK 2 h, 55 3K L he B HA ML NE, &
I 3 R AL BRI , 250 (4 500 r/min, .04 M 6.5
cm) 10 min, 3+ R UIE KIS ROIR 46 R TR 20 . XA
134 WS M £ 85 (WGP) L 100 “C 4L 3 H £ 85 (RGP) FI
120 C 4L 2 M 2 Bl (SGP) T3 /K BECE (m g w/m i <
100% ) , 2554350 64.33% .68.00% .65.67% .
2.3 SEHSR
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2.3.1 DEAE-#FRE T sl Er 2 hlfR
I 20 ¢ WGP RGP, SGP ¥ ity , % F 100 mL HEid <L 1)
IKH, 58 AV it T W 22 WV TR K- 4 1Y) DEAE-£1 4k
E BT ZNTRE (7.5 cm> 18 em, CI-78) | We v A HE
AU K, i R 10 mL/min, WO EE 6 R , R AR
Wy - R 1 (7 5 L “2.4. 17 35U ) N 5 I 4k 1 VR O s
(4), 5 A4<<0.05 B 1L VeI . PEBE i e 4 5 V2 VR T8 o0
HIFSF A2 100 CLLBH 120 CL SR L8, 4
AiE 4 WGPN .RGPN . SGPN,, T35S (m o s/ m
100% ) , 45535114 63.20% .61.59% .62.73% .

2.3.2  Sephadex G-75 J3Afr BUBE WL JZ AT AE 73 2 vh 1 2 b
Moy A BIFRELS mg WGPN . RGPN ,SGPN ¥ i, 7% T
I mL S SR K, $E 5T )5 2500 (11 000 t/min, 5.0
420 6.5 cm) 5 mine B b5 WCHE K15 411 Sepha-
dex G-75 43 A BUEE I JZ M AE (90 emx 1.5 em) , PRI M
HE S 7K, R 2.2 mL/12 min, AR TEIE 431K
EAR A A 12 min R 145, 1945 2.2 mL, FLIRcAE 50
8o FHOR M -Bi R T I 5 B A5 VRV I A, LA A Ry A Ak
b TR B BN R AR 2 e i £k, WL 1

0.6 7

0.5

04 WGPN
= —e— RGPN
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Fig 1 ¢Elution curves of neutral polysaccharides

WIEN Firs , 28 G-75 A R BERZ )2 AT AL 2 8 )5, 3 Fh
Hh I 22 i B O A R a3 1 S R 2 A R S e
LR 3 Flvep Mk Z B RE S 2 E WA 4 B I 945 51 2 Rl
I%e HTF G-T5 EARIERAL > > T oA AT 050, 0 T
R ISR PRI 3k, 43 /NI R R OKE
PRy A AL ST A SE2 bl W=y T3] St A bl | 8
2.3.3  Sephadex G-75 fill £ B %k 12 JZ AT A i 45 v 1t 22 b
Moy Sy BIFRECL g WGPN . RGPN SGPN AL i, 7 T 10
mL HERE ALK B2 5 J5 S0 (11 000 t/min, 5502
%7 6.5 cm)5 min, B IE R A G-75 il £ BUEE I )=
Bk (90 emx3.0 em) , PERETR A HE ALK, Tl
10 mL/12 min, FHEE 76 A AR 24 R 4R L 45 12 min
WA 1, A4 10 mLo R B -t AR 12 0 o 4 A VR Yk
A, 24 4<0.05 IffE 1RIREE o DL A M ARbR TR TR
BROA i A 22 T I 2 L A A WU 55 13 (A)
|4 — A < 0.1 B0 TP AR IR, Ve 4 TR VR T 1R, 43
) #5 F) A 0§ 2 v P 2 8 2 Bl 2H 4> WGPN- T Fll WGPN-
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1,100 CZL5hPEZHE 2 Fh24H 5 RGPN- [ AIRGPN-1I,
120 CZLz 205 2 Fii41 73 SGPN- 1 #ISGPN-1I , it
BCR (mogwe zmpmmn/m wwzwx100% ) , 45 FAK KN
17.70% .15.33% ,19.52% .18.33% ,24.31% .20.77% .,
24 SEESENE

2.4.1 bRAfEMAEIE R IR - AR R VL I A2 22 b
T VERAAR IO A BT BE A 10 mg, K45 K 0.1
o/L VAW . 439 0.2.0.4.0.6.0.8.1.0.1.2.1.4.1.6,
1.8.2.0 mL & F HIERXE H , AL 2 mL FAKRMNE SR )5
T 6% AWy 1 mL, P FHRS S 22 1% AR B iR 5
mL, ¥R % 395), WK 10 min, BH B S, DIKCE
RO 25 ORI RTS8 A= 0T L4366 BET T 7E 490
nm FERALIE A, LA AL RR oD FE A AR A
5 78 75 i A5 o 28 7 B O y=11.96x+0.003 8 (R*=
0.998 0) , 7 24 B AS: I Joft ot ¥R 3 & Y15 >~ 0.01~0.1
g/Lo

2.4.2 FEEBEAMES LS RSB R 0.05 o/L A
BT RS 1.0 mL, & T H IR #5247 0K
JEERIE A 6K, 1115 RSD N 1.06% . A5 % &t
B 2 A R0 0.1 g/L i WGPN % 0.5, mL, & F H
FERE AT 90, B A 0.02 {0.04,,0.06'g/L %]
BHXT B AR 0.5 mL, AWK AT 39K, #52.4. 17 R
JrNAE A, TR NSRS 58 99.11% .99.77%
100.28% (RSD 73514 0.36 % .0.22% .0.16% ,n=3) .,

2. ABMES h 2 WS R E A BV FREL WGPN |
RGPN.SGPN ,WGPN- | \WGPN- Il .RGPN- [ .RGPN-
II .SGPN- 1 SGPN-1I 9/~E£ i 10 mg, FZK il £ A% 0.1
/L PORE S, T FE S A T I3 ), #5“2.4.17 TR
RE Ao 238, 9 MRS W 5 240 51k (3275 +
0.21)% . (38.14 £ 0.37) % . (30.28 + 0.16) % . (50.47 +
0.71)% . (30.00 + 0.46) % . (49.05 + 0.26) % . (29.32 +
0.21)% .(51.10+0.31) % .(37.22 +0.27) %

25 MEEBESENE

2.5.1 BEEERRARMERNZ T A DRI ORI I S
PR S i o VERRFR OB RS R X B, 10 mg, FHZK il 25 %
0.1 g/L MW o 435 W B 50,100 150, 200, 300, 400
pL, B T AR T, R 2 400 uL FIKEN 2 RS A
FILREIR 40 pL, $25] , RS E Z 12 A RIR IR 2.5
mL, £ 957, WK I 20 min, B A1 B E IR 5 40 pL
[ R IE S B A, 28 & 15 min.  DAZKACEREE R 1%
TR S AR IE FERA0-0] DL 36 6 BT HAE 525 nm K
eI SE Ao DhA AR BT e BE A R AL bR , 15 A T 1R
[ b 7 HE 28 5 FE o0 y=5.784x — 0.003 (R*=0.997 0) ,
ez 3 e B 2 MY LR 0.012 5~0.1 g/L

2.5.2 FEEEAES AR RS EI0.1 g/L AR
iR BRI R 0.4 mL, B F H IR, #2617
IR EREIE A 6K, 115315 RSD M 1.83% . H % 1t HX
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EL AV BE R 5 Y 1.0 /L B9 WGPN A 0.2 mL, & T
HEERE T, P79, 433 A 0.01 ,0.02 ,0.04 g/L 4k
TR 2 X B PV 0.2 mL, A 7K A AT 3k M A, 3
B R, 4E B 91 101.13% . 100.46% | 100.18%
(RSD 435124 0.26 % .0.22% .0.25% , n=3)
2.5.3 KR PBHBEIR S EIE A BIE2.4.37 R 94
o BRI 0y, #4251 R r g 4, 45
TR, 9 A itk Z2 WA A BRI R 5 143 1) R (0.838 +
0.018)% .(0.432 +0.009) % .(0.398 + 0.010) % .(0.631 +
0.006) % .(0.354 +0.008) % .(0.545 + 0.015) % .(0.533 +
0.011)% .(0.251 £ 0.007) % .(0.372 £ 0.009) %
2.6 MEMFENZE
2.6.1 DPPH H HZLIEFRBEIMME S5 3CHR[10] )7
AT E o K DPPH ¥ T 95% & & H il 4% 1 0.1
mmol/L ) DPPH S o 43 B “2.4.37 T 9 M4 i i
T, A BB v B 44 0.1,0.2,0.4,0.6 ,0.8,1.0
/L IFE SRV, L VC R BHPEXT R . I H 3.0 mL R4
rn VS VA T 20 mL A L A 0.1 mmol/L /) DPPH %
W 1.0 mLYRFH IR, S IRREE [ 0 30 min; DAZK AR AE
RN S e 517 nm EARANINE A, 1153454 5 DPPH
A HIEEBRR[ (1 —A /A »0) <100 % ], G5 UL 2A

90] —
90 e 80!
bt 70 -V
70 N e
60 i S0 R
A arnT 4501 - RGPY
50 ¥ - WGPN- ]| ~N+ B
&40 o E40 B
%20 e B =X
20 ~#-SGPN- | 20

10

"

0, 2:0,4.0.6.0.8.0 10.0:42/0 14.0 16.0
JFREATE L /L

B. OH F A5 bRk g0

0 02 04 06 08 10
R g/L
A. DPPH [ Hy BT BRI

3.0

s =
—e— WGPN-
£ 20 - WGP
- e i
o 15 —— RGPN-I
210 pa
é —+— SGPN- Il

= 05 L

02 04 06 08 1.0 1.2

Btk , g/l
C. 5 RE T e

B2 AEFEmMEEIMTELIER

Fig 2 Antioxidant activity in vitro of different samples

FH T 2A AT DL, AN [] ok B2 1 9 /A ok DPPH FH
A —E IEBRAE T, 76 0.1~ 1.0 /L N, 5 FR g
i Jo e e B G g R . Horh SGPNUWGPN- I \RG-
PN- T \SGPN-TI X} DPPH H th JL 1 iE B R4 . 115
VC A IR 4 5 i E BOE BRIV (ICs ) , 45 570 31 hy
0.151.0.258.0.451.,0.393.0.253 g/L.
2.6.2 OH H WM AEIEBRAE IRy E 27 CHR[11])7
e AT g o AR R A 0.2 mol/L 8 R £ 2% i i
(pH=7.4) , Ho P 43, 3% 2.67 mmol/L 1Y 2= %8 A% W% 11 0.13
mmol/L [ 2 — RV LR o 435 FRE“2.4.37 1 R 9 /-
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w1 e, FH A A R R R R 4 1) R 1.0.2.0.4.0.,8.0,
12.0.16.0 /L FYFE S, LA VC R BHPEXT B, B 0.1
mL BRI 2 0.6 mL 28 ti HF , AR A 0.4 mmol/L
T 8 0 2k 15 W (B BREC ) 200 L .2 mmol/L VC ¥ 50
uL 1 20 mmol/L i Ak S 50 uL, 37 “C/K ¥4 15 min,
SRIGINA 1% A B LU 2 PRV TR RN 2.0 % 1 — A L TR
WA 1 mL, WK 15 min, R E 2= E I DK FE L
W2 T 532 nm P KANIE A, 713 4HE 5 19 OH
H R [(1—A /4 1) x100%], 25 R WK 2B,

A &1 2B A DL, AS [R) o R B 1 9 S i i B OHL H

P L A R 3 53 4 DPPH [ i B AR, (H 35 4 e
G, Ho SGPN . SGPN- 1T i3 B i T HAb AR b . &
118 VC.SGPN, SGPN- I 1Y ICs 43 %I 2y 0.639,7.157 ,
6.845 /L.
2.6.3 WJFRAESAIMIE R FH FRAPIE AT o K
it 2 A 175 1 DK I 18 v i % % pHL 3.6 19 2% AR R 5 L 10
mmol/L TPTZ IFW AT 40 mmol/L L2 7 ; B 20 mmol/L
AR KX 3R LA 100 1 1 HBIR A T K
FRAP 7 (BUFLAC) o 145 B R WV 4 AN [] Jo it R 4
FRUEV I, #F 593 nm P K ALIE Ao UL AJTGALAR. ot
VR B x R AR AR, A5 AR ME B 2RO A 4=0.113x —
0.006 (R*=0.999 0) , H Ao 8 ik FELR MY H o 0.8~
7.2 mmol/L,

A3 A FRE 2,437 35 9 AN S i &, K i 45 Ao
ERERST  0.2 ,0.4.0.6 .0.8,1.0,1.2 g/L BUAE I
W, LAVC R BHPEXT R B 0.3 mL AL S IR, ITA 2.7 mL
CLFiH 2 37 “CHY FRAP U5, #25) J5 U & 10 min, LAZK
FRBERE SN 25 1T, 593 nm AN AE A, AR B
S WO B FERRAE M2 b A A I R Ak vk
(mmol/L) , & . FRAP{E , FRAP {H # K , i JF RE Sy ik
5, 45 ILE 2C,

P 2C AT I, 240 8 SR AR 0.2~ 1.2 g/L Y,
AH N ) FRAP B 5 20 328 15 #a %4, Htp SGPN . SGPN- 11
FrE R, H S VCEAHE S m W B 1.2 g/L
i, VC.SGPN,SGPN- II /i) FRAP {ii 4351 7 3.1.3.0.2.8
mmol/L.

3 Tt

AR 55 ] DEAE- 2F 4 2% 2 - 28 46 41 Fl Sephadex
G-T5 B2 NSy BOHL 205, 15 3 9 A 2 0 4
5o PRI FRER IR TE X IX 9 4~ 21 0 0 A 18 1 % st 14 70
T GRS L BRI R & 52 3/NT 1% , $271 DE-
AB-£1 2 28 13 B vl LA 3500 B L 2 B i e ik &2
BRI R 200 X3k 9 AN 23 AR SN A AL TS R HEA T
LA, G5 R M, 5 o Y AR IF ik ) g J1, H 5 FH
PN BEARAL , X DPPH [ 3t BAT — 2 B35 BRAE 1 , 1
X} OH H FH 5L (4385 BR B8 13055 5 A 0T i ok B 55 1 B
R R RE I TE—E TN S A ODC O R BT A L
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W E A RELRRFRVMEFRIRIGFNEA T, 7ix AL RBRFIDHARAL, KRR E T L Hhm e H &225
# g s F it & & & Rk, A Eudragit RS100 4 & RO FHR & 2 B ks, RAR R E R B R, KA &R0 &35k 2 4 ki
FITHG LSS, ARG, B RFR NS AR RERGOERE, R . BARBRHNETEMRN TN 2% R EBE 25 C.,
BB A 4 h, A @ O RITH BT H35% LRMAGA TN 10% R EH 40 Co EHRELRT GHRGEHHNA
35.23% A2 32.72% , M 5 4 96.82% ; T S B Ak P L R B T 460 M b 47 =% 49 98.76% , 10 h ¢4 RAREBAE £ 80% A4, 5 R
B4 ) oA 09 ABDA B T 24 65.73, 45k R BT L RBA F i B AR A, LR S R AR A AR

KEER LR TG SRR TR B T ARG R T AR SRR A Gk

Preparation and Quality Evaluation of Carbinoxamine Maleate Sustained-release Suspension
WANG Yifan, LOU Shuhan, WANG Yonglu, GU Xiaotong, LI Xueming(School of Pharmacy, Nanjing Universi-
ty of Technology, Nanjing 211816, China)

ABSTRACT OBIJECTIVE: To prepare Carbinoxamine maleate sustained-release suspension, and evaluate its quality. METH-
ODS: Using carbinoxamine maleate as raw material, drug-loaded resin was prepared by cation exchange resin; surface coating
method was used to finally prepare sustained-release suspension, using Eudragit RS100 as sustained-release coating.material to pre-

pare sustained-release microparticles. HPLC was conducted to determine the content of carbinoxamine maleate, ‘release degree of

PR T PR I 258 3 DUAAIR MEAEARAE 0 o [A] OKIERE SR IRV, =, o 4 B WO a5 RIStk

7, 120 CLT 5 ik 20 B LA G S B B A5 P [P B 35 254, 2016,35(2) :87-94.
35T 100 CLI B AN S . i iR e gy (51 IR XIHE WS PR ZRED T )] 25 5 5 e R AT
Fi12% Sephadex G-75 R J2 M7 Haspas 65 51 1 240 43 1o #,2012,20(4):335-338.
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