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VA SN Tk, SR R, o NS 3o 1 Tl Ak AR 7= RURT 25 7 R H it 5%

[X@ W] a2 NSRBI, ZREE; E3S; 5 58 5 ROH 5% - 10 BT - AT B ) 5 3%

[hFES>ZES] R283.3;R282.4;R284.1 [ XHi#RIZAZ] A [XEHS] 1005-9903(2013)21-0016-05

[doi] 10. 11653/sy1j2013210016

Effects of Different Steaming Processes on Ginsenosides from
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[ Abstract] Objective: To investigate effects of temperature, time in processing process of Ginseng Radix
et Rhizoma Rubra on the content of ginsenosides. Method: The content of total saponins was determined by UV,
orthogonal test was adopted to investigated effects of heating time, steaming temperature, steaming time, drying
temperature on total saponins content. The contents of ginsenoside Rb,, Rb,, Rec, Rd, Re, Rg,, Rg,, Rg,,
Rh,, Rh, were proformed by HPLC, chromatographic conditions were as follows: ZORBAX SB-C, column (2.1
mm X 100 mm, 3.5 pm), column temperature 30 C, mobile phase of water-acetonitrile gradient elution, flow
rate 1.0 mL -min ', detection wavelength 203 nm, injection volume 5 pL; Effects of different steaming and
drying temperature on kinds of ginsenosides were compared by high resolution liquid chromatography-quadrupole-
time of flight mass spectrometry. Result: Optimum processing technology for the highest content of total saponins
was: temperature raised to 100 °C at 60 min, steamed for 6 h and dried at 50 “C, steaming and drying
temperature had significant difference. Under different steaming and drying temperature, the contents of
ginsenoside Rb,, Rb,, Re, Rd, Re, Rg,, Rg,, Rg,, Rh,, Rh, changed remarkably. Conclusion:
According to needs of actual production, processing method of Ginseng Radix et Rhizoma Rubra should adjust for

quality control. This study would provide a reference for production and new drugs development of ginsenosides.
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1 #F#
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fif N2 (5 4FA:, i RS 85 24 1 Al A PR )
PRt 2 AR P R 2 K2 F OB S 8 O 1Rk
Y N2 Panax ginseng C. A. Mey. (M), A S
+# Rb,,Rb,,Rc,Rd,Re,Rg, ,Rg,,Rg,,Rh, ,Rh, %} &
mn (X0 B B E A E] A >98% ),
Pt NGB oy e i i, R 3 R o
2 HESER
2.1 SEATRYE R
2.1.1 fEEUmEmHl s KR ICGE T 202k
K1 g, BRI OB MR 2 h, X2
BE . T kS R R AR, i AGE & TP B
W, B B UL 3 b, & IR 4R O, [l Y B /s K i
78T, KV RS2 Y OF FH K A RN IE T B 30 mL 8
B4k, BRI R R 0T 2 45 2 10 mL &
WP 220,45 um BEREI IE  BIAH

2.1.2 XESBERAEE HKERRAS 2 Re
Xf B 5,05 mg, W BEVE iR JF 2 28 2 5 mL il
LRSS0t 0,45 wm GEFLIEME, RIAS .

2.1.3 ks st M R BOW R AR 30,60,
90,120,150,180,210,240 wL ik 5 & W 40 plL,
FHARAHE T, 4 I AB BE 1 1Y) 50% & -0k il
PRV 0.2 mL, 5 &2 0.8 mL, T 60 °C fH it Jin #4
15 min, pKZK & #H1 10 min, JI A VKESER 5 mL, $54) , B
A FIEZS (1, F 550 nm AR E WG E (A) , RLR
R R A AR, A R bR, B RIH TR Y =
24.031X —0.042 4(r=0.999 2) , £k PE 3 0. 005 ~
0.035 g-L ™', #% X (n=6)RSD 1.33% ,fa &
P (n =6)RSD 2. 17% , T E IR (n =6) RSD
1. 46% , -1k % 100. 38% (RSD 1. 69% ,n =6) .
2.2 I TAUNEE FREUEES: 400 o, HE A ALLF,
LE R A B R RK BN, InA K 3.5 L, %
AR, HERE AR K S o TR B
() 2 0L 2 o s ] kO B A B R R DL
B A RO IE bR, T Ly (3") B KT, N ER
AR 1, 0 e HE e 25 R W3R 2, 07 2 50 Hr WL
3,

1 S8BT ZEXRBEERKTE

o ATJHERME BAESIRE  CEBIEE D PR
e /min /C /h /¢
1 30 80 2 50
2 60 100 4 60
3 90 120 6 70

H EDUL I3 A AT R, 2% PR 38R 1 2 2 1) T2 B 52
WG Sy 7 At B > LT > Tl I 8] > 2% i 1 1]
DIRAE I /N € TRZR iR 22 kAT J7 22 53 B, 2 B I
EBDMAZLEHEREAAREELW,HEK A
W JC 25 52 ) A s e LR T2 A, B, CLD, L BT 60
min FHE ZE 100 CZ& ] 6 h,50 CHLT,
2.3 R[N I
2.3.1 LA RSl 4 [ 2. 1.1 50,
2.3.2 XHGMEBWAEFE HERBRASEI
Rb,,Rb,,Rc,Rd,Re, Rg, ,Rg,,Re,, Rh,, Rh, X} B &
&, iR e EE AR Y O 0.1,0.103,0. 099,0. 097,
0.102,0.097,0. 110,0. 103,0. 109,0. 464 g-L 'R &
W, 0. 45 pm BLALIEME, BITG .
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K2 OSRHFHIZTERRERHAE 10
e 1 A
ST PR
No. A B C
5388/ %
1 1 1 1 1 2.066 4
2 1 2 2 2 1.9115
3 1 3 3 3 1.307 5 9
4 2 1 2 3 1.960 3 1p 34 Sﬁﬁz L
h U_.___L-J—-——-‘
5 2 2 3 1 2.410 4 o T P
6 2 3 1 2 1.879 2 B 10
7 3 1 3 2 2.1225
8 3 2 1 3 1.8855
9 3 3 2 1 1.7555
K1 1.762 2. 050 1.944 2.077 67
K2 2.083 2. 069 1. 876 1.971 1y 34 8 9 LLJLL_—,
K3 1.921 1. 647 1. 947 1.718 T T T >
20 40 60
R 0.321 0.42  0.071 0.359 YJmin
%3 USHEETEHENN ALK IR BB 1 ~ 10 43R ERA S BT
Rg, ,Re,Rg, ,Rh, ,Rb, ,Re,Rb, ,Rd,Rg, , Rh
VE-E 3 SS f r P 1 1 1 2 83 2
1 4% HPLC
A 0.155 2 15. 500 >0.05 . e e
VA o R VU AT ERAE 6 ) 4R 2.3.3 TR {1
B 0. 340 2 34. 000 <0.05 NS 5 e
1%%{4:‘{5\'“% 1) 2%%}\%%—%13_ Rgl ’ Re’ Rgz ’ Rhl ’ l{bl ’
C(iR%E 0.010 2 1. 000 N
(1%5%) Re,Rb,,Rd, Rg,, Rh, & & [y RSD 4+ %1% 0.93%
D 0. 205 2 20. 500 <0.05

Wi Fy 05 (2,2) =19.0,

2.3.3 i % ZORBAX SB-C, {4 i (2.1
mm x 100 mm,3.5 pm) ,H: G 30 C,Fish A K (A)-
MG (B)BRE VR (0 ~5 min,15% ~17% B;5 ~ 10
min,17% ~19% B;10 ~26 min,19% ~23% B;26 ~
37 min,23% ~30% B;37 ~45 min,30% ~ 36% B;
45 ~50 min,36% ~45% B;50 ~58 min,45% ~65%
B;58 ~ 66 min,65% ~80% B;66 ~72 min,80% ~
100% B) , i 1.0 mL-min ", ¥ I 3 & 203 nm, 3
Feit S pl, WE 1,

2.3.4 MEERAE  RE-Hl I, 4% 2.3.3
WUN AR, A M 6 IR, AR AS B
Rg, ,Re,Rg, ,Rh, ,Rb, ,Rc,Rb,,Rd,Rg,, Rh, 1§
) RSD 4% 5 K 0.79% ,1.01% , 0.66% , 0.89% ,
0.62% ,0.80% ,0.76% ,0.69% ,0.76% ,0.52% ,
2.3.5 FRoEtEREe  BCHEEE OS2 T
#J52,4,6,8,24 h bR 74 2.3.3 TR (43 5% 140
ELERANS BN &= 24 h W] B A8
&, RSD 5 <0.56% , 5 B 3 i i W AE 24 h A

2.3.6 HEMKE BazsdE, %2110 F)
.18 -

0.91% ,1.66% ,1.36% ,1.04% , 1.54% , 1.30% ,
1.76% ,1.28% ,1.21%

2.3.7 mEERECRIAR RO ERWLSEE,
6 fy, A — 2 B A H 2. 1.1 TR ik
A R S AL % 2. 3.3 T @ SR i, A5
NSRBI Rg,,Re,Rg,,Rh,,Rb,,Re, Rb,,Rd, Rg,,
Rh, % Jim £t [9 0 Z 98.20% ~ 100.13% , RSD
0.82% ~2.0% ,

2.3.8 FESIE R EIOR G A WOE R
i 88 2R B K O VTR, LA B AR R AT A R R RN
AR bR, 0 T BUR P AR B , 25 ) 10 R R AR vE R 2k
S5 N2 B AT Re,,Re,Rg,,Rh, ,Rb, ,Rc, Rb,,
Rd,Rg, , Rh, % 57 5 ¢ B 55 0 1 B 1 22 R G 2 1 O
F LT IESCE 9 #6510 Fh NS R
TR Er i, WK 4,

2.4 ASRITEBUINREILEE B SR
HLIE 55 1 B9 T, BTt F RS 1Rl m/2100 ~220 0,1
P MR (N,)10.0 Lomin ™' AR 350 C
FALA A E S 0.25 MPa, B HLE 3.5 kV, iEH
B 200 V,4EFLEE 65 V., \NAT S 45 H & 250 V,
R0 30 A v R A, R 22 <2 x 107° iR
KR F SPSS 13,0 4 Mk 4R A B, 38 5k v 43 5 B
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R4 AEALASHERPI0FHMASEFLEIIWEENE (2 +5,n=3) mg-g !
No. AZiifRe AZRffRg AZEH Rg, AR Rh, AZR Rb, ABRHRb, AZuifRe AZ8i R AZRH Rey; AZRi Rh,
1 2.38£0.024 6 1.56 +0.006 5 - 0.21 £0.000 8 3.65+0.049 1 1.71 £0.018 4 1.97 £0.023 3 0.97 +0.012 6 - 4.21 £0.011 0

2 1.5£0.0095 1.42+0.0032 0.09+0.0005 0.2+0.0006 2.74 +0.002 7

3 0.16 £0.000 3 0.13 £0.000 1 0.26 £0.001 5 0.33 +0.001 0 0.53 +0.00 6

4 2.04+0.0015 1.58 £0.007 6 -

5 1.67 £0.000 7 1.68 £0.010 8 0.32 +£0.000 7 0.55+0.001 3 4.53 +0.021 6

6 0.34£0.0001 0.25+0.0023 0.4+0.0001 0.52+0.0014 1.29 +0.006 9

7 1.79£0.020 7 1.45+0.0199 0.08 £0.001 2 0.23 +0.000 8 2.85 +0.046 5

8 1.45£0.0115 1.21£0.004 0 0.13 £0.000 1 0.18 +0.001 2 2.37 +0.021 3

9 0.15+0.0047 0.07 £0.000 5 0.55£0.000 7 0.49 £0.000 6 0.67 £0.002 7

0.18 £0.001 0 3.27 £0.018 1

1.53£0.0054 1.8 +0.0045 0.93+0.004 6 0.15+0.0008 3.24 +0.020 8
0.43 £0.004 8 0.47 £0.0055 0.45+0.0067 0.6 +0.0057 3.98 +0.006 6
1.76 £0.005 2 1.95+0.003 9 0.92 +0.002 0 - 3.73 £0.057 1
2.93£0.009 7 3.02+0.0072 1.41+0.001 6 0.52+0.001 5 4.42+0.002 5
0.5+0.0009 0.68 £0.0012 0.58 £0.0004 0.77 £0.003 2 3.93 +0.036 1
2.05+0.028 1 2.23£0.0299 0.87 +£0.006 3 0.09 +0.001 5 1.71 +0.062 7

1.47£0.0191 1.7+0.0187 0.79 £0.009 8 0.12 +0.000 1 0.96 +0.003 1

0.32£0.001 8 0.43£0.0035 0.52+0.0034 1.02+0.003 4 1.39+0.003 9

. =R AR,

RS TRZHBEMETEETIASHF 0 MASETFLERSHIERR P EELKR

R/ C Rb, Rb, Re Rd R, Rg, R, Rh, Rh,
80 ~100  0.664 0.787 0. 635 0. 545 0. 407 0.79 0. 14 0.045" 0. 036" 0.594
100 ~120  0.001% 0% 0.001% 0. 0022 0.001% 0% 0.001%"  0.001% 0. 0022 0. 0022
80 ~120  0.001% 0% 0.002% 0.003% 0.001% 0% 0.003%  0.022" 0. 006% 0.001%

HE:P>0.05 KR TEMBER,VP<0.05 HBEMER VP <0.01 AHRBEEES.
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iz F| RRLC-Q-TOF-MS Fl4& & 7 i (EIC) 4
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JER) T o B >, NS 2 F Rg,, Rg,, Rhy,
Rh, & it i 26 i W B2 09 38 = W 3 2 W41 2
I T R v, ZE R B ) T NS R kR

Y 2 T 8 A IO B0 Jn AR Y . e
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TE Bt B rh AR 45 5 Bl K A, 7 AR S R RNAE B A
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WATRE A5 WK 4 NS B AT Re,, H 20 fi
BEAMATE , 5 LK oy I8 B4, 8 g SUsE, A=
WA NS B Rk, SASEH Rg; AS R
¥ Rg, FEFEME 9 A2 545 Rh,, A% 54 Rb,,Rb,,
Re,Rd 19 20 {7 B HE 5 3 (4% 3 X8 K ff , A= BN
SR, NS RBAT Re 9 20 (B EEAFUE , 5 Bk
it LS B Ry
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[ Abstract |
Method: Based on single factor tests,
optimize extraction process of total phenolic acids from C.

concentration ,
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Optimization of Extraction Technology for Total Phenolic Acids from

Crepis turczaniowii by Central Composite

Design-Response Surface Methodology

PENG Zhao-qi,

Objective ;

reflux time and solvent folds,

HE Shi-lin,

( Shanxi Institute of Traditional Chinese Medicine ,

LI Xiao-bei,

dependent variable was extraction rate of total phenolic acids.
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To optimize extraction process of total phenolic acids from Crepis turczaniowii.

central composite design-response surface methodology was adopted to

independent variables were ethanol

Linear

or no-linear mathematic models were used to estimate relationship between independent and dependent variables,
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