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Optimization of Purification Technology for Total Flavonoids and
Cyanogenetic Glycosides in Leaves of Sorbus tianschanica by Macroporous Resin

HE Jia-wei, CHANG Jun-min"~ , ZHANG Wei, LIU Yu-hua, WANG Yan
(College of Pharmacy, Xinjiang Medical University, Urumgi 830011, China)

[ Abstract | Objective; To optimize purification technology of total flavonaoids and cyanogentic glycosides
in leaves of Sorbus tianschanica by macroporous resin. Method: With absorption capacity, absorption rate and
desorption rate as indexes, 5 different macroporous resins were screened by static adsorption test, effects of the
concentration of sample solution, ratio of diameter to height, adsorption velocity, the concentration of ethanol,
elution velocity and other process parameters on purification technology of total flavonoids and cyanogenetic
glycosides in leaves of S. tianschanica were investigated by single factor tests. Result; HPD-100 resin was
adopted, its optimum purification technology was as following: absorption capacities of crude drugs to resin
2.2 g-g ', the concentration of sample solution 0.1 g +mL ™" with ratio of diameter to height at 1: 6, adsorption
velocity at 2 BV +h ™' | standing for 30 min, eluted with 4 BV 50% ethanol, elution velocity 2 BV +h ™", collected
eluent. Conclusion: HPD-100 resin could be used successfully to purify total flavonaoids and cyanogentic
glycosides in leaves of S. tianschanica with the mass fraction of effective part in ethanol eluate was more than 50% .
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[ 270 S I S0 N (AT 2 ¢ S AN N2 P LB
AR AT, R —FE A Tl Ak AR = 0 o L Ak B
AR R T E K L AR R A R R B
R L ARSI DR B R B N 18 bR
JG3 2R JH 25 W B 6 7 1 LA g 25, B IR 3R
TR P8 1 K 1L A AR P r 8 R A R S 4 K
FLARR 4lifk T2 4514, o K Ll A8 ARk i Tl Ak A 7= 42
2%
1

UV-9100D 74 %€ &k 43 56 0 B 3 (b 52 36 0 & F)
IR FRA D), DHO-9075 A 7 i $43k K T 46 ( I
VR TE R S PR F]) ,EYELYAN-1000 % jife % % %
X (CHA EYELYAN 24 7)) , BL-1500 A1y + K F- (b
AR Z RIS R A B F] ) ,XS205 B HL T 43 B
KV (FEF 2 -t A ) o

TN R (o 24 A R BT it S
100080-200707 ) , K 1L fE Mk (2011 4F 10 H HhfjsR A
BT 58 T PR R BRI, K R I g S IS SR, B R T 22
s 2 Rk K A 24 2 Bt A 24 2 U0 3 R T SR AR 45
A Sorbus tianschanica Ruper. [t T J kL i) , HPD-
100 79 FL W BfE A% g (I i 3 S Bl 22 g pF A R A
A ) ,HPD-400 #YJCFL W B 46 S (78 M 5 AL A [R
/NF)),S-8.D-101 (AB-8 I K £L WK FfF A4 i ( KHEEE
K 4l Ak T 58 BT ) L 7K Ry 2808 K, G Ath 3 7] 35 Oy 43
Mrédi
2 HiEEHER
2.1 BEER A S e
21,01 %k RO R A TR TR IR Y
20 mg, K5 % FRE , B 100 mL B, i 60% £ B
IR B2 45T, RIS
2.1.2  fE R ECH] R K L AR AR 2 b A R
it 20 H i, WOHLE 29 10 g, K5 % FR € , & B IS B8R
o 15 A% 40% £ FEE T 50 CHEHL3 K, BIR 1 h,
B IR IBOR , 1 U8, U8 W E 45 F 500 mL, K % I H
4 mLH] 60% &, FERG FE % 25 mL, HIf5 .
2.1.3  KuNUR A R BERE R B WLIBOT RS A R
AW 5.0,4 mL, 43 5% T 25 mL &4, 0
60% L EZE 6 mL, il 5% NaNO, 1 mL, il & 6 min;
fn10% AI(NO,), I mL,j{ & 6 min; fill 4% NaOH
10 mL, | 60% B E 75 2 %15, %2 , iCE 15 min,
DLW WO 2 (B, AT K 45 R BoR
Xif HE S VL AE 508 nm &b A7 fe IR AL, A v TR TE
506 nm Ab WO EE (A) fR K, HCEE BRI B K
508 nm.,

2.1.4  ZRVEXRRMFEE K E WIS T X B i
W0,1,2,3,4,5,6 mL, ¥ 2.1.3 Wi F iy A “m
60% £ 1% 6 mL,” & “jE 15 min” T 508 nm £- ]
FE A, DL EVET TR T U RE N B AR R, A AR R A
W78 Y =12.513 2X +0.003 8(r=0.999 3) ,4;
PEJEFE 0. 008 ~0.048 g-L°",
2.1.5 M H S R WO T B
4 mLZE 25 mL B P, #% 2. 1.3 W F A “m
60% £ P2 6 mL,” & “jE 15 min” T 508 nm £-
FE LG50 A1) RSD 0. 04% , & WU EHKG % B R Af .
2.1.6 FHEMIKE BRI HEES 6 0, &
B 10 g WG B HRE ,$% 2. 1.2 TR J7 et 45 4k i v
W, ME S5 A () RSD 1.20% , & W% Jr 1 2 1k
R
2.1.7 FasE MR HCR - pE i v o T
£%J5 0,5,10,15,20,30 min I & A, 45 %+ RSD
1.80% , & WAL 5 7 B2 €2 30 min PYIEARERSE .
2.1.8  [ICREE  HCE 1R B R (0,438 5
mg ) 1 K AL B 2 mL, AT 6, 43l
25 mL A, AT X B 2 mL, U E A,
S5 L SV T o 4 3R 99. 26% ,RSD 2.5%
2.2 G S
2.2.1 SIHmR-MEMEMRE SR R AR 1.5 g B
100 mL )i, 2% NaOH ¥ 24 mL %, oK
TE A 22N FE A5 5 0 R VA WL P B M IR i 0. 25 g,
TNTEIK 2% 20 mL 75 A, 45 M s bk ) 75 ¥ o I FH R,
B 2 FE IR A (1:5)  BiAe
2.2.2 G eAAbRER MR R A BURIL B Y
0.19 g, ¥ % P&, N 0. 1% NaOH ¥ fift IF # B &
100 mL, #2457 , BEOGI A7 T 45 R b, 455U i
VR 1 g L7 I £, Lo R T A 8P P
PR BB VA PR A (1 mol - mL ™' A BRAR AR HE VA W1 L
FH T 52.04 ¢ BB 1) o A 5 W UL BN 25 TR
&L, E 500 mL AR e I, 0. 1% NaOH ¥ W
SERR L FRA] WA F IR R OE 10 meg- LAY AL
AR UE T R . I H T, RS 25 I IBRCTRUAR BN A A
[E 37 W 10 mL % 100 mL #5886 1, J§ 0. 1%
NaOH ¥ W 25, #820, RIS 508 1 L &= Wk 2 1. 00
mg- L~ AR AN AR VA
2.2.3 B WMmH g H2. L2 A
R LU AR AR Ry A 2R 8 R E AR & 500 mL” A
25 P W
2.2.4 FALE MR 0 BOHE R S W S50
mL % 500 mL ZZMRR 7K 2 200 mL, it A 10%
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EDTA — 4% 10 mL, i3 il A B2 10 mL, #f 4>
Tk BRI A B T U AE A 100 mL 5 (A
1% NaOH %W 10 mL) , JF¥& 5&EK J5 FH s pom 4, &
W, PRI O 2 ~ 4 mLemin 7' A U R
%100 mL, £ 1.
2.2.5 ZMEXRRMFEL B WIBRCEAL N bR S
% 0,0.2,0.5,1,2,3,4,5 mL, 45 & F 25 mL H3%
a4, 0. 1% NaOH W % 10 mL, Jin # e £
AW S mL, A S PGEINA 1% Al T %W
0.2 mL, VZIEEF S, HE 3 ~5 min, 15
MR- R R 75 W S mL, 8 51, K E &L 84, T
30 C/K I 40 min, HEWE S HBIEEZ S, T
638 nm Kb AE A, USRS BTV 2 R B AR AR LA
YA AR BB T 7 FE Y =2.956 01X —0.006 11 (r =
0.999 1), 25 0. 008 ~0.20 mg-L~',
2.2.6  FESNE  URIBGE S, E T 25 mL B
FEWEE T, % 2.2.5 TR LN E A, LEE T
I, 3 (D) R ER Y R (C,) o
C,=m/VxV/V, H (1)
A m SRy (L 6 BT OIS ) R T
T hE, VR 25 BT BURE SRRV, R R AR R
V, ik R B DL AT 1, 2 h ST Y =
(W) #e=(2) 35
W=[(C,xV)/mx457.42]/26.02 x 1 000 #(2)
Krh C, o FE S U B, V O R
AT, m Sk 25 4 03 ik, 457. 42 Ry 5 A5 717 JBE JR L
i#,26. 02 Ry FUE T EEIR T i o
2.2.7 KGR % 2 BCTUAR B AR T
3 mL#E T 25 mL HEE @A T 4% 2. 2.5 100 F kil
TEALZEHL RSD 0. 16% , 2 WK % BE AT 65 20K
2.2.8 HEMKE BRI HEERZ 10 g,
K FRE % 2. 2.3 TR ik 384k, Pl 45 6 it
AR, T 2.2.4 T0 R 5 3k 2K, DI E A,

S50 RSD 2.33% ,FWZ L ER R
2.2.9 fatie BRSBTS oL, BT
25 mLELZE [ @45, 42 F 0,5,10,15,20,30 min
ME A, 5559 RSD 1.47% , & A iE W B 6 )5
30 min PIEAFE
2.2.10 [ICRIAE BRCAHEE FRE(1.915 1
) B R L A6 ABCRE S 48 R 6 0%, 0 3 mLL, &S A
FALEIFRMEVS TR 2 mL, 4% 2. 2.5 TR J7 sl A, 45
REE T F Y R 96. 5% ,RSD 2.43% ,,
2.3 LREM I K R AR R L 3 20
H i, BOHL Ky 50 g, b 15 A% 4t 40% £ T a3t 42 He 3
WAL h 38, A IR IR, T 40 CuE Rk 2
ZICEEME , F KR B 208 Y R W, 5
2.4 RALWE BFAR A 00 A e BEE e RS A B A
1A [A) %I 2 (S-8, HPD-100, AB-8, D101, HPD-400)
FRASS 1 g, 40 B E 100 mL E 224 P, 4 3 0
A 0.05 g-mL ™" FREWE (S5 3,58 g- L7 HUE T
3.14 g-mL ™" )25 mL, i AR 4% B4R, & IR T &
ZefRi% 6 h i E 24 h iLUE A URIR 1,0 A A H R
FULF o VR B, TT R4S B R 1 B I R R B R
15 B0 B4 G R RS B B2 2 100 mL HLIEHEIE B,
K% M A 40% £ 1 25 mL, =0 54 T #E 2L 3R
6 h, HirE 24 hJEa UE AR 2, 00 e 2 R
i o R SRR

P i = (€, - C,) x V/ W5

s B 2 = ( C,-C))/ C,x100% ;

PELE = €,/ (C, - C,) x100%

Ao VR RARTL, WO TR &, C, AW
TR B A R R R R, €, R 1
TR B R AT R R, C, U 2 HP A I R
R S5 R L 1,2 W] HPD-100 YK £l
RS R X B T R LA A v R B L R
3% # HPD-100 %4 s .

K1 FEES KL RS I 85 R B L 38
— _— L IR B i W B R/ % VeI /%

B/ mg g™ BT/ peg! eS| T JES WET
S-8 Wtk 81.13 34.02 91.03 43.48 13.11 44.72
HPD-100 P A 56. 30 21.83 63.37 27.99 53.44 72. 88
AB-8 55 4l P 56.99 27.33 64.00 34.97 52.69 50. 37
D-101 JE R A 55. 60 29.26 62. 63 37.55 47.29 53.71
HPD-400 55 10 48.26 24. 84 54.32 31.86 52.64 67.05
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2.5 HPD-100 %YKL W BiEA4 g 2 Ak 1 25 % %2
2.5.1 MM BTEWEE BTG4 0y, B 5 g,
VLA (HAA2 eom, K 40 em) R LY 1:4, &
B4 {3 AN ) & vk B (0.025,0.05,0.1,0.2 g-
mL ") ) EREW, 2 I LA 2 BV - h TR o R, gEAT
B B WO R, A S R IR 30 min,
5 BV K ¥k 2 0 WO T 6 AR K BRI, A T K
VRV 5 0 W, E A E 500 mL, I g i R AT
B, A T R R B R 30 75, 80% ,72.30%
80.77% ,70.25% , & & T W% Bt K kM 29.0% ,
22.0% ,22.7% ,1.8% , i & b FE W e BE 0. 1
gemL™'

LW Ml = (M, - My, - M, ) /M x100% ;

MR = (M - My - M)/ M s FCR = My/M,

x 100%

Kb M W R0 T3, M R R v
BT BT, My, R bR U R R R R
T, M SR KR I R A B Y T M, R
B2 M6 4 b e, 8 ol S AR
2.5.2 WeHtuEE Fodl 4 6 0.1 g-mL Tt AR
(LT 8.50 g- L', %(# F 6.34 g-mL ™", F ),
Ty 40 mL; 4 3 THERE , B0 5 g, 40 B ik e A
(HA22 em, K 40 em) FEE L 1:4, K 4 )y LFE
W43 ) b AT R Y R B E A i 1,2,3,4 BV -
h™', AR5 R 30 min, FH/K P8 2= Ve G 6, 5
SICEE ERER R KV, W E SO, K ER 2
500 mL; [ 40% £ BEVE ML, W EFEVE L, & & 2
500 mL, #5 5L 58 R A E T B A 4 i ok 5301,
53.58,53.90, 53.29 mg - g ', [ g T IK K N
58.95% ,60.51% ,58.93% ,61.01% ;& 1 (1 kb W% Ff
Ak 7. 84 ,18.57,12.35,16.75 mg-g ", &
KR R 10.03% ,11.47% ,10.03% , 10. 19% , 4 i
SEW B 2 BV -h '

2.5.3 MEHAZEEY K34 0.1 gemL' |
BEVR A5 LA 2 BV -h '3 s g A AR AR L 2 oA
1:4,1:6,1: 8, " F¢J5 # & 30 min, F /K ¥k 2 36 I
TG WK BRI , & T BRI VR KR, FH K
SEA R 500 mL, g5 RO 0 4 R
102. 15,100. 60,100. 40 mg-g ™", FUH b W% ik & 4 51
7 26.60,19.43,23.54 pg-g o JH 40% 2 FEVE T,
WCAE VR , N /K G 25 28 500 mL, I 5 5 B R[] g R
435k 66.84% ,65.65% ,64. 84% |, B T ] Ui Z Ak
W R 20.44% ,32.23% ,21.85% , i BUAR B 1L 106,

2.5.4 ftheEIZ F5 0.1 g-mL ' EREWGE SRS

5 ¢ TRIARAIAE , #% 10 mL/ 3 WS 0 i, 2Ll 4k 24
0 5 3 1 YR I D R, AN T A
A Ak, UL 1, ST 4 3 AR 110 mL i, 4 i
P B A DR BE R RE R 2.2 g /1 g
TR

B R R /gL
oRNWAULAT®

0 5 10 15 20 25 30
th Bt

B 1 AL HPD-100 & 7Li B 0 0% 0 -itt 35 i 48
2.5.5 VEBIIMEE  HBUO0.1 g-mL ™' EAREW 4 4,
By 50 mL, BAE, 20008 i 4 W IE A, AT E A
W BfE, A S R 30 min, FH K PR 2 PR WE TC A
I 8 BV AR R 43 % 40% ,50% ,60% ,70% Y
S EAT VR, VMR W% 2 BV -h T i B VR
W, ZE 500 mL, U5 BB ER R L A
A TR TR 26 40 R 59.14% ,61.92% ,61.37%
63. 74% , &85 7 [l Y 243 5 9 10.51% ,10. 64% ,
6.75% ,5.93% ,HEHE 50% L1 .
2.5.6 VR  HO0.1 g-mL™' EAEW 4 1,
B 50 mL, R, 430 2 4 MRARRR A, 2 A W
RIS E 30 min, FHZK 8 28 R GG T 6, 430
50% P LA 1,2,3,4 BV -h ™37 vk B, i 48 vk
W, E AR Z 500 mL, U5 BB U i, T
A BT T 26 40 Sk 72.84% ,79.83% ,69.93%
67.75% , & B T Bl E AR KN 8.84% ,9.43% ,
9.61% ,8.59% , WU PE i L 2 BV -h ™'
2.5.7 VR HUCTAMAR 7.5 g, 95% £ 1R
A R E A 154, O 1 g-mL ' L RER R
TE R T A AT MR ARG, 4% 1 BV (42 mL) /{3 Ui 4
ST PR LR, T A2 A B L RS TRk R, 45 R
50% S BEVEN S BT 4 BV (U 1 3 BV AJ B A UE
W 5E 4 kRN 50% LT 4 BV,
2.5.8 EGiFEiREE  FRHC HPD-100 A -F 44 g 2 4y,
By 45 g, FH 95% £ FE iR 5 H ( H A2 3.8 em, K 40
em) B0 1 g-mL ™" AR AL BE B T 250 4, W bk
FIVEDG I BEVE W, T 40 CRIBEWE BEH
25 THRAR N, 40 °C 0 He T8 T, RIS K L 46 A6k
R 3R B , &5 R RSN T7.5% ,7. 1% , 15
P& Y b B E B BT i Sr AR e i o 63.45%
66.91% , &5 TR N 25.99% ,31.80% , i B iZ%
TZ2RENT,
41 -
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K AE 25 RO FH BB A5 B A5G 1 50 1) T 42

of macroporous adsorption resins[ J]. Prog Chem,2012,

24(8) .1427.

A AR [10] Tk ik R AT, 4. LA I 2l 4k 0 B0k oh

SR FH 7 AR T2 -k s Bk B 3 W UV L 8,75 0 R A TS (] S5 gy R 2% 2 L 2011, 17
L A6 Ak A A 2 i 10k 5 R Gk L LK B (20) :8.
T B I SE J7 i, 7 Wk 2 SR WY AR 1k [11] ZRfak. Kl 26 Wk 25 B4 R 4 v B 4 20 1 3% ) B 52
AT, BT RE Y A R AR A [ D]t 8 A 37 R B2 ,2010.
PR L, ali ARl 5 R RAL 5% , Kl e (120 o 5 A ol 4 5 2 B 2x DR R R A i 0 2
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(L 2402 T 14 20 A A B 0 0 I A T P A A 3 [13] o B R obs AL B2 51 4. 7K 0 A Ak 9 1 0 7 .

(R B ) o B2 8 7T 3% 65% , 9 K 1l) %ﬁﬂ”%fﬁf’”%' o
el ey [14] EBEF X, BEL, % AKREPEAYSENTN
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