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Optimization of Extraction Process for Total Flavonoids from Nervilia fordii
by Central Composite Design and Response Surface Methodology
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[ Abstract | Objective: To optimize extraction process of total flavonoids from Nervilia fordii by central
composite design and response surface methodology. Method; Central composite design was used with the
concentration of ethanol, extraction time and the amount of ethanol as independent variables, the content of total
flavonoids as dependent variables, each level was done with multiple linear regression and binomial fitting.
Technology parameters was optimized by response surface methodology, and predictive analysis was carried out by
comparing observed and predicted value. Result; Established mathematical model had high multiple correlation
coefficients , relationship between factors and indexes was suitable for fitting with binomial equation (R> =0.9870),
verification test result and model prediction value had small deviation. Optimum extraction process was: extracted
2 times with 30 times the amount of 65% ethanol, 75 min per time. Conclusion: This optimized process was
simple, and had well prediction, it was suitable for development and utilization of total flavonoids from N. jfordii.
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16 B2 25 B T R 4 AT 5. B AT AR T2
YA T8 R DL, A 56 R T AL A5 T -8 T A
PETF R E B IR T %0k R AR
PEBCABRIG AR D AT A M DL &
SURE B TR T T LSO, 2 R A0 T S
Bt AR B L 1 T K 5 P R B R
BT 2 R E oA 3% 56 50 15 1 FH 0k b 25 32 B T
2RI AT PE SR A0 AR A
1

UV mini-1240 B2 4053600 BE AL ( H A B HE A
A) ), AB204-N B g 1 K (i 1 M ke -4 0 2
H) ), YF-114 B b 24 G AL (7 0 IR M i 22 T3 7K s
25N PR H ), BP-110S B 1/ 77 H 7 K (£ [
Sartorius) , CP225D #1 1/10 J & F K ¥ (£ [
Sartorius) o

HRELM (W AFEFAM T, &) M E
HRZB/NEHRALEERNZREY R ¥
Nervilia Fordii( Hance) Schltr. [ T4 2 5 v a0 71
X BE (523658 @, 42 HPLC-DAD F1 ELSD il &
4G >98% ), K N4l K, 56 B A A 50 38 R 4y
Mrédi .
2 HEE4ER
2.1 SaEE
211 XFERSIE IR H A VDBl ) B
T B FRE L N 65% Z B A 0. 107 g+ L' A
W, RIA
2.1.2 R w A MER AR ICE KA
KA 5.00 g, 01 20 f5 5 70% £ B 0] 3 $2 0L 3 WK, &
W h, AW, FH 70% Z B 5E 45 % 500 mL, B 1
mL fill 70% 2, W58 245 225 mLE i, BiE .
2.1.3 pruEfi sl or IR I 0. 107 g-
LB vb 3l X B A W 1.5, 2.0, 2.5, 3.0,
4.0,5.0 mL, & T 25 mL 2 $, N 65% 2, B B
B R SF R A R 6.42, 8.56, 10.7, 12. 84,
17.12, 21. 4 mg-L™" {1 R B IR S W, LA 65% £
Pt hy 23 AR, T 266 nm A AR e O R . LA
FCRE (A) MRS AR, TR (CLg- L") Ak Ar,
BE RN C =0.028 34 -0.001 7(r =
0.9997), XV FHIE6.42~21.4 mg- L'
ABRREEELR,
2.1.4 WHHEIRE KB WEE REREGHK
5.00 g, 4% 2. 1.2 WU T J5 v il & il o v W, DA iz
CWERWON 25 HIE R, T 266 nm iz K 4b 90 52 W6
JEESE 6 U, 1A RSD 0. 12% , 2 B 484 %

R
2.1.5 foEtilE BOFRERERB AR L h, %
2012 TR 7k i A R U, DU Y 2 BV TR
R, T 0,2,4,8,12 h 78 266 nm K Ab
SEMWOERE, THEE RSD 1.57% , R BIFE G 7E 12 h N ER
FE T R o
2.1.6 HEMHIKE  WE—H OO RZERE G R OR
6 17, F% 2. 1.2 TR 7 AT il & 6 A 3 il v W
PARHI B W R 25 1, T 266 nm i 4 40 0 7 12O
FEL AR OR 2 o BB X R R
35.33 mg-g ', RSD 1.89% , 3% B} i% )5 ¥ & & %
R4
2.1.7 AR IRIRCR R RS B PRI O 0 R R
HIHREREMBAR 60, BHe2.5 ¢, /M3 4,
B2 53 WK % 01D 5 1 X R L R (0. 107 g -
L7')1.0,2.0,3.0 mL, £l A 20 {54 70% £, % [1]
TLAREC2 Y, ER T h S IF IR, A5 & 500 mL, &
1 mL 435052 25 % 25 mL B ,0. 45 pum (AL E
BEuE ik, F 266 nm KA E A, THRE B LR
1 96.37% , RSD 1.58% . UiWiZ /7&K,
2.2 [T 20
2.2.1 ERRAEEIT S EEAR R A R 4R I
B[] ORHA LG R4 R B % 58 3R DR R B O 4R
A 2 AR a9 A BRAE IR ME , 45 T B0 45 S
SENFEI2 UKo AR R AT B, AR KO,
AMRIEE -, -1,0,1,a #R[ ZHELE ST
a=(2)"" 0 WHEKFERWE L, IRGZHEWE 2,
F1 BREFSEMENTIZALESEHTESEATE

X, LEEARR X, $E U ] Xy WAL
K

s L /min /ml

-1.682 50 30 50
-1 59. 12 42.16 70
0 72.5 60 100

+1 85.88 77. 84 130
+1.682 95 90 150

2.2.2 BURAE LUE EOE 5Oy R R R

Statistica 9. 1 EF AL, 5T 4 R 17 Z oo & ik
Ml A A S B RN R
ZICLERIT Y =b, +b X, +b,X, +b, X,
—IWAHWE Y=b, +bX, +bX, +b X, +
b,X? + b, X2 +b X2 +b, X, X, + b X, X, + by X, X,
MRPEE R B, Z L E T Y = 36. 405 2
0.084 14X, + 0.021 32X, + 0.013 21X, (R’
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R2 FREPREMENIZMEESEITRHE

F4 BUBRIZRESTAIELRMEMIT

No. X, X, X, B/ mgeg
1 1 _1 -1 32.48
) 1 _1 -1 31.18
3 -1 +1 -1 33.52
4 +1 +1 -1 31.82
5 -1 -1 +1 33.78
6 41 -1 +1 31.84
7 ~1 +1 +1 34.90
8 +1 +1 +1 31.89
9 -1.682 0 0 33.11
10 +1.682 0 0 28.69
11 0 -1.682 0 32.41
12 0 +1.682 0 33.80
13 0 0 -1.682 34.06
14 0 0 +1.682 35.25
15 ~20 0 0 0 34.86

VE T R IE BB A 5.0 g5 15 ~20 500 ALK, ok S 4 1
IRZEIEE T
0.520 8) ,P =0.038 0, A AY 3 oot A6y 06, (HL 4005 &
ANEE TN B 22, DY B R AR TN 3, EOR A
WAA AR WE S,

£3 ZREMRIEL MM

Ti H ftiHE bR 2 t p
by -20.310 2 6.056 7 -3.35 0. 0203
b, 1.177 0 0. 104 95 11.21 <0.000 1
b, 0.332 4 0. 059 26 5.61 0.002 5
by 0.086 1 0.035 42 2.43 0.059 4
b, -0.008 0 0. 000 67 -11.79 <0.000 1
by -0.002 0 0. 000 38 -5.34 0.003 1
b -0.000 1 0. 000 14 -0.80 0.458 1
b, -0.000 8 0. 000 44 -1.75 0.141 3
by -0.000 6 0. 000 26 -2.30 0.069 5
by -0.000 12 0.000 20 -0.60 0.576 5

SR A 2 %0 R =0.989 2, P =0.000 2,
LA A F A B B 3 5, 5 B AN AT AF Y b
T, FEHG (R 4) .

TR Y = - 16.262 2 + 1. 128 3X,
+0.297 9X, +0.057 1X, —0.007 625X; —0.001 839
X2 -0.000 771 2X,X, -0. 000 605 2X, X,

HHECER R =0.987 0,P <0.000 1, A%t T
LG A RIS &, 5 A R AET A L, @k
JE W7 R B R DN, U B I 7 R A R Y AT

.26 -

i ftiTHE bR 2 t p
by - 16.262 2 3.927 3 -4.14 0.004 3
b, 1.128 3 0.079 36 14.22 < 0.000 1
b, 0.297 94 0.044 68 6. 67 0.000 3
by 0.057 09 0.017 81 3.20 0.0150
b, -0.007 63  0.000 49 -15.52 < 0.000 1
by —-0.001 84  0.000 28 - 6.66 0.000 3
b, —-0.000 77  0.000 41 -1.89 0.101 4
by -0.000 61  0.000 24 -2.49 0.041 7

R,

2.2.3 TZAZHMALS I 0 E AR RS 5w
2GR =i, R ReRIA T 2 A HERAL R
(R PR, BB 3 AR R — A S A, BRI
SRS INTR roky  oy i EZE  IS R TR =2
BICEL T ~6) 78 4 o 4 11 1 1 4 132 B A 38 ) ¢ A
BT AL X, :62% ~72% , X,:60 ~77 min, X,:
27 ~30 5. &G Tk A= SE bRl O, B $2 B R
L VB B fe L T2 8 30 A% £ 65% £, T [nl g 4
B2 ¥R, B ¥R 75 min,

Bl ZEARSBMRNAEONEEMEMH=ZEXR

X1/% 65

5050

B2 ZEARSBMAFAENEEMPEMH=4XER

B3 REEERENARNAEWYMNZEXR

TR PR T 22 R R BT K35 2541 3 iy, it
17 LB R Bl F 0 5E 1 2 25 2R S5 35 O B
TR AT H R, A 2 SR g R B R 35. 76



X85 B A BTN WAL RS IR T

95
83.75
5725
6125 <
50 . : ; .
50 75 100 125 150

X5
Y —29.25 —30.28—31.31—32.34—33.97—34.40— 35.43

4 ZEGRSHMRERHENIEMIMHESE

95 _
83.75
s 725
6125 ®
053 45 60 75 90

X2
Y—27.55—28.73—29.90—31.08—32.26 —33.43—34.61

5 ZEARSEMATAENREMZWNESL
X, 90 -

75

60

45

50 75 100 125 150
X3

E6 REMBMAFNAENSZEMEMNESL

mg g~ HYAH K (35.39 £0.97) mg-g~', HHEM
AHXT I 22 [ AH X (w22 = (BOI(E - SClfE) /
TMAE x100% ] 2. 75% . 3 WA 55 fr 15 900 &
TR AR M R R AR 5 I R Z M X R, BT #E T
(B A AR LA R 0 T, ik T2 MFE R
[iccy/aom
3 itig

38 o 1 2 RN X P 5% TR 2R A RAONE THT, DA O 1T
AR R O X3k, F Il DR 2R O Y L e R
By e A 4 AR SR R AR R Ak T
X R 25 e B 4 B T 317 Ak, 1 55 v X A (]
7 AL U Y TR 35 245 64 b Y R IR R AT
RIS R . MR B R R 25 6 b A RO 4y,
PAR] T e X6 A R A 2R AT I R o

AHIFGE X T R 25 A3 Y W TP s 6T IR
VS (LAREAT iR AR 25 1) SR FH 28 40 43 O O B 1 7
190 ~800 nm #1744 i, Hofme K il ik K&

— B, ¥I7E 266 nm P AL ERR E R R I
Koo [RIRHIEMT T F A A2 v B B BT 0 B AL o
J X BE L BER B AT A I e K A B E
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