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Optimization of Extraction Process and Comparison of Total Flavonoids
Contents of Different Ages and Strains of Anoectochilus roxburghii

CHEN Ying,ZHANG Qiao—yun,REN Li, WANG Wen-yi, HUANG Jin-fang,ZHANG Xue, WU Shui-sheng

(School of Pharmacy, Fujian University of Traditional Chinese Medicine , Fuzhou 350122, China)

Abstract ; Objective : To optimize the extraction technology of total flavonoids from Anoectochilus roxburghii,the uniform design
method was used and the total flavonoids contents of A.roxburghii of different months and various Anoectochilus spp were
compared. Method ; Uniform design method was applied to investigate the factors such as ethanol concentration, liquid material
ratio, extraction time and extraction rate on total flavonoids extraction of A.roxburghii.The optimized extraction method from
uniform design method was then validated by determined the flavonoid contents of different months A.roxburghii and other
Anoectochilus spp.Results ; Optimized extraction technology was found to be 40 volumes of 88% ethanol, 80 min ultrasonic
extraction,and 3 times of repetition.The total flavonoids extraction rate in verification test was 1.68% (RSD =0.27% ,n =3). The
total flavonoid contents of A.roxburghii was correlated to its strain and month of ages.The average contents of total flavonoids in
A.roxburghii tissue cultured was 11.091 mg/g, The average contents of total flavonoids in 4 and 5 cultivated month age of
cultivated A.roxburghii were 14.359 and 18.730 mg/g, respectively.The amount of total flavonoids obtained from the 4 cultivated
month age of A.roxburghii arranged in decreasing order as Da Yuanye > Jian Ye > Hong Xia > Local Jianye > Local Yuanye >
Local Wild. The finding also suggested that the secondary metabolites contents especially flavonoid compound in cultivated
A.roxburghii was believed to be increased gradually, and reached the highest value at the age of 5 month. Conclusion: The
optimized ultrasonic extraction process was reasonable, stable ,and feasible , would provide a reference for the determination and
quality evaluation of total flavonoids in A.roxburghii.There had differences between tissue culture and cultivated A.roxburghii in
the contents of total flavonoids.The soil cultivation was beneficial to the accumulation of the active constituents of A.acuminata.
Therefore , it was necessary to cultivate the golden lotus seedlings through soil cultivation.
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4 2R 3% SR 22 B W A8 W I B 2% Anoectochilus
roxburghii ( Wall.) LindlL (587 ff a4 81, S 454
RAAEY) , FORH, PR, B T i, 425 XUR) IR 45
TR, AR WL VLV TV T AR F R 43 A, 2
A HES RPN — LR 55
R AT ES R w2 I PR T e PR IR I , 2 BB IR
I, 1B E 2 BT R S e . AR, &4
HE R S R 2B L A LR | B T S B T
2 IR A R AT B A v B R Ak
EYEA TR A AP AL PO ORI IR L
KAEITHEIRIEIVE R 70 S 4 2RI 0 2 3235 P 5
Z—
FEE NATT A 06 KT 42 5, A R 10 25 M 18
FURARVE R B 26 ™ &, T 5 R R Wr g ™ .
SRR 4 £k 32 2H 285 IR A0 N LR % H R sk,
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i N S D i = S A R A e NE O L Bt = Rt o N N D
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[m] 3 8 AN ) R 4 4R 2 43 1Y LL B BT 5T e
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PRI, A S 86y DA, 4 2 3 32 2805 M il 5 6k 2 1) oAy
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A5 R A L T B R Y & B, N SR E NS TR
BT S PP R RS AR P -

1 #MRl5FE
1.1 HR5{EE

e HHLUEE AR B4 D H 1)
T, ARG Ay MR AE A W 1.2.3.4.5.6.7
9 .10 13 4~ H W RINCH , FRANFE R S B 1, St st
F B 24 R 2 2 2 B Y HH W v R S 6 i A Sy R
J& 22 J& 46 " JT J& 2% Anoectochilus roxburghii ( Wall.)
LindL (3 fef 451 2T 45 100080-201610, 4 T

R B Ak 24 5 A E WF ST B AN R B it S
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5720 fRIR& HIPE 2R SHB- MG K K EH A E HB
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Table 1  Information of A.roxburghii samples
B b K o
SI N g B L (RM) 0
S2 N L CRIAM) 0
S3 EINEYE I B (L) 0
S4 IR BT G ATE (AR ) 0
S5 VEINEVE LIS A (AR MR ) 0
S6 VN EYE I S (A HEFE) 0
ST EINETE ARSI (RIM) 1
S8 VN EE A L CRIAM) 1
SO I AR B (L) 1
S10  JEMIFVE A B (RN ) 1
SI1 VN e v A B (A Hu B ) 1
S12 IR A A (R AE) 1
S13 VN E v A B (RM) 2
S14 iR ARSI B CRIAM) 2
S15 VN E v B G2 (408) 2
S16 VN F v A B ETE (AR ) 2
S17  EMIFYE A L (R ) 2
SI18 VN E v R G LT (A B ) 2
S19 IR AR B (RI) 3
S20 I EIE ARSI B CRIAM) 3
S21 VN AR B (L) 3
S22 N A L (RN ) 3
S23 N EIE AR L (AR Hu B ) 3
S24 VN EEIE A B ATE (R A) 3
S25 VI E A B (M) 4
S26 VI EVE A B CRIAM) 4
S27  EMIFVE AR B (L) 4
S28 VN I G LT (AR ) 4
S29 N EITE A L (R Hu B ) 4
S30  EMIFYE A B (R R ) 4
S31 i ARSI L CRIAM) 5
S32 NI A B (AR MR ) 5
S33 VI EIE R 2oE (4a8) 5
S34 H§ HlE ARI B (RI) 4
S35 ¥ Al A B (RM) 5
S36 iy HfiliE AR B (RIM) 6
S37  HHALYE RIS (RI) 7
S38 ¥ HAliE ARSI A B R (RI) 9
S39 ¥ Al R AR A B (ARI) 10
S40 ¥ Al ARIE B (R 13

1.2 XZWwH*E

121 HEEHERIRTZ 60 C TR EEMN 4L
TE, B HE, it 60 H A9 SR IE A M AR . HE B FREL
SLRFENR 0.5000 g, & 50 mL H.ZE =i+, #—
RETBRL LI A — 2 e B 19 212, 60 °C i I 48 75 12 B
(IHFR250 W, 35 R 50 kHz) — 5 151 [a],2500 1/min E5
07 min, B bW W, BEEC— o AL, & F RIS W
60 °C HE 7Syl R 4 =1, okt oK B 42 7 01 5%
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A 25 mL P, FHJGK BB E A B 2,
A7 AR AR R TR

122 prAE il g 4wl G S RECS TOXT B
14.83 mg, & 50 mL Z B, Jn P AR S (TR
250 W, 5% 50 kHz)2 min F i G €K B 208, $25],
19T = MR 2 2 0.2966 mg/mL [ 7 T X BRI W o A
A U TR RSN IA W 0,05 .1 .2 .3 4.5 .6 mL 433
BT 25 mL FREME, ST EEZE 6 mL, 53511 5%
W AEFREAVS W 1 mL, ¥£4], il 6 min, FEHI 10% TEHR
FRVSW 1 mL, ¥4, CE 6 min, B S HN 4% SEEALEN
VW10 mL, RS, FEEE R B Z0E, iCE 15 min, U
AT T R R 2 A XT RE L, fE UV —1800 £24ha] I,
SR6CYEEETT R #E4T 200~800 nm 4 K, 1E Bk
W R A TR RE WG RE . RAHREE (X)) R Ak b, AT,
FERE(Y) YA BR, FHE ST AR HER £ AR LR P RIA Oy AR,
K BRFOLRPETE FEL .

1.2.3  SLRFERBEINGRNE K5 REEHR
W5 mL, & 25 mL KM, #1227 IR Ak, A
“HN 5% WAEERENIAE WL 1 mL” A2, DAAS SRS & % W
AN R as A X IE AR IE DI E R OC T . 454 <1.2.27 IR

LM BT BRI 20 (1) TR B RS2
2 e T 2 2 _cx25 x5 .
SEEFR (% ) =" =005 % 100 (1)

S U R T A5 i O B e
mig/mL m B R AT

R

1240 REEHESK  OREEEL 2 ml R
0.2066 me/mLA 2 T 43 i #h 1 WL, T 25 mL %5 it
ik 45123790 F Jr P AT 5 WIOREE .

1242 FEtEisG  BAL S (9n's : S25) 45
HF0.0.5.1.2 f13 h, #2“1.237 W K J5 &2 90 52
FERE o

1.243 F|E ML O % FREUR —HE 4 23 (90

5 S25) KRR 6 3, ¥R SEIS PR A 1 O Tk I A A T
W, 381237 TR J7 v I 5E WG
1.2.4.4  JnAERIRCSLE: RS S FRER“1.2.4.37 T A0
B ELLEN R (5 S25) , A4y 0.5000 g, 3t 5
0y, KE SRR RE , 43 RS 28 I A B TRE & & B Y 100%
FA R T B FE PR A Y FR B T 2 i A A R T
F241.2.37 WUT ke e S B, TR B i
1.2.5 PARNZESCES  LLR RIS R e 4R, i TR
S8 G HE B v (TR0 T B BRI AR A5 H i) | 2 B 57
(K T ) HEAT 588, Rk FH A ki 4
LR35 R B [P R AR E T 25 (20 £ 19 95% 5 Al i
FRHL 3 ¥, BFK 90 min) FlfE [R]AE T 2048 75 2 B 4
230 T R A5 SR gk TR 25 S AN A, A A R B AE AR IE
PEBCRIOTTHE T, #AE 7 P S R (6, Ir AR 5L 0o %
PEE R o PREUA T 5 22 45 R BN AR S K B
VA A SR B, T £ PR R P OV L R A A
SRIFET , % fE L WEAH ST T B RS AR, JCFE Pk, Wik
PR PRI o

PRI A R R (i 5. S25) &+ 1 F
50 mLHEZE =i, A5 0.5000 g, LI R H R A5 R A
FEAR, $22°1.2.17 Wiy ik, EE RO 60 C , B2
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BT 250 W, 2 H 1 IR, AR IR 20 B 3 TRk
LE FREXA RIEAT R R R 5 8¢, SO 7k An R : LB
WP R WORLLE 400 1 mL/g 43 B A H BE 2y 50%
60% 70% .80% .90% .95% (] Z. WLV W , 48 75 12 B
30 min; #E B L S S FEE B LK 10: 1 15: 1,20 1
30:1.40:1.60: 1 mL/g I A 95% Z &, #8 75 #2 HL
30 min; $EHCHT [A] : $2WkLEL 40: 1 mL/g 43 51l A
5% Z., W WX, 57 ) 8 75 $ B 20,30 .40, 60,70,
90 min,
1.2.6 otk BE R T 2 2 A
T 2 I HR RO -t i R VR 4 R S i B A R BROR
MEEREEKZ —, 2% O 057 SCHk 0L P BOR E
FZELIKSFIE I 1~3 IR DL OBEHEE (X)) UK
(X)) JFEBCRFTa] (X)) O Bk & (X,) 1B N % 25N
2, LUSEIARY) HITMdebr, M #E AR A
F L E 10 KO BN A5 1 8 SR, B i
DPS14.50 B33 Uy (8%) ¥4 B 56 )y 58, 1% 38
SJERATRI bR 2E CD =0.1533 , FE 5 RIS 2k
HEMIR (5 :S25) , B4y 0.5000 g, 234957 15056
Jr R PLERE S, < 1.2.37 I F 7 5 I 2 WG R L
BEERAAS R A0 E A 3 K.
1.2.7 AR & &R AN TR I 4 4 3 8 3 T 5 &5 )
E IR E R BUR TR R OR R A # 4 ERE
K3 A0.5000 g, 422 1.2.17 Wi Jy i, b i $2 B 1.2
il AL T A TR, T R RO R TR TR
1.3 HELE

SR DPS 14.50 RTS8 7 58 8 R AR N
SeiT 44T, WA SPSS 20.0 4 F1 Excel ZbFRELE
2 RGN
2.1 BRARYUEKEIFEE

PR E WA SR AT WA e T R B K
a1 iR, 45 R W on , HAE 450~550 nm 2
[F]4 — e R, 510 nm Sy di KRR IS, itk Ak
T RIS S5 7 T S WA R R E R

1.00
P N\ TN
= \ - ~
D0S0F .
= T N

\\
AN
\\\\
0.00
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B AT bR oot £
Fig.1  Absorption curve of rutin standard solution

2.2 fRAEMZLE

AR SLEREMMAEERIIT TR Y =
12.0966 X—0.0098 (r =0.9999) , 2% 5 3 BF 4 £ 3 i 3%
BRZE 0.0578~0.0712 mg/mL YLt BT,
23 TFEFERER
2.3.1 ORFRPESCES TR AR B R 4 2 R i
FEREM RSD {EH N 0.21% , 32 B R MRS 3 8 R4
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232 FRaEMEIRE A SR BN e  RE
RSD {H )y 2.33% , FWIHLKAE 3 h NERRE
2.3.3 HEEMEIRE AR o 4 28 B R B
VY RSD Ry 1.66% , FE W%k 8 5 1 B,
234  nkEERICSEES S5 IR W, A0 R ST A
[E15 3% 47 97.71% ,RSD k1 3.20% , % B} 4 £ 34 52 15 B
OIS [l i 3R R 4T
24 BREREXWHERSH
241  LEEREEXTBEENAS R RE2 nlHL 4
B B /N T 90 % I}, i 35 Tl 45 532 [l 5 & B vk i 1) 7
15 TG, 2 LB B KT 90% i, 79 3 2 R [
A HUF PR AT BE Ay B P AL FE R A AR A
W, A LB B AR, 5 70 A P 4 R, AR 0 A (LU AH
AR, SR KM G R BT 2R ) S R &
Pt J5E SR T v, VA T A A R T AR, 5 K P ) B TR
RAE BT 5 28 R R 3K 90% i, A il AR H:
g AL G W v bl >, BRI &
VEH B R M A . &5 P L BRI N 85% ~95%
B EEIK T
1.40 4
1.204

$1.00+

40 50 60 70 8 90 100
LEH (%)
K2 W R xS s B SR A

Fig.2 Effect of ethanol concentration

on extraction percentage of total flavonoids

2.4.2 BT BEERAS R E . &3 W, B
T A5 32 8 8 WO L B T, S T e R R HEROELLE
S 30: 1 mL/g PR B S (E . T RE AL )2 Bl 5 7 771
FH BRI, B fl R0y R 0K 5 3 70 22 ol T B9 ¢ B8 22
Whn, B 75305 R A3 K, B 2% B 43 Hh SR 2 3
i, I B 06 AE ; MOk LB i 30 1 mL/g B, BV EE
P75 3 BT BE -5 4% 0 o0 1 H SR g < . R
Bk 2 BN 2 A B, SRR IS B R OB BRIk
PR LR 200 1~40: 1 mL/g B 8K
2.43  BEHUAFIEG S B AR R A 4wl FE
FPEHT ] B9 FH i, B EE A 2R W T, 90 min Hif ik
B S E, I TR Nl RE D s 7 I 1) 25 AR VR
T SHEAR ) 200 M P B TR 2 A g R 2 B 2 B
] R, RS IR s B e o 8, IRk T30
AT, FRHL 70 min 53EE 90 min J&1 3l A R K
T 1.3% , &8I0 1.4% , %5 SR FE LA IEHEBURCR 1 B
B AR HR EAT E], A #E B 70~90 min o [E]{H
80 min Ay U ] 5 5 % 52 /KO-, 40 min S AR 5%
7K, B 5EdE 40~80 min SR HET A2 2K Ll
25 HEBEHTRUELESHTNRNIZABER
FT LR PN R LI 45 1, 3@ 4 DPS14.50 %
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Fig.3 Effect of ratio of liquor to material
on extraction percentage of total flavonoids
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10 3I0 50 7IO 9IO
R 7] (min)
P4 BREIBURS [R) X 8 2 512 B 4 52 )
Fig4 Effect of extraction time
on extraction percentage of total flavonoids
it 4 R 8 ARy 218, 2 2080 B r 2 5
SRR 2,

2 BB 5458 (X +£SD,n=3)
Table 2 Design and results of uniform test(X +SD,n =3)

Sl X X, X X, Y(%)
N1 85 26 51 3 1.399 £0.007
N2 92 29 80 2 1.270 £0.033
N3 86 37 74 2 1.163 £0.059
N4 91 40 40 2 1.198 £0.027
N5 88 31 57 1 0.841 £0.103
N6 89 20 69 2 1.149 £0.070
N7 94 23 46 1 0.859 +£0.062
N8 95 34 63 3 1.158 +£0.009

2.5.1 SRS LS REEIH T W DPS14.50 k4
X g SR (R B IR AR ) AT ik 2 W0 A [E T
SyAT, A ST Y LA [EE S50 LR 3,45 W IE Ty
B Y = - 1057.6609 + 22.7685X, + 37.6017X, —
0.1217X? +0.5676X2 —0.4092X,X, +0.0015X,X, , i 4%
JEAH R R B r = 0.9996, p = 0.0183 < 0.05, Durbin —
Watson Gtit 4 d =1.8851, R BIH 7RI G E &,
HEAG IS, 2851 o ilk 4, FHE
XY B2 R/ X, (p =0.0156) > X, X, (p =
0.0192) > X, (p =0.0270) > X’ (p = 0.0274) > X, X,
(p =0.0301) >X2(p =0.0984) ,X, 5 X,.X, 5 X, 7F
TEAS HAE X, X, X5 X, Xy I RECH IE RS
Y RIEARSE . YA R A A5 A 2R 35 N B R SR R B
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W TR 2 R BT 88% BUkHEL A 40: 1 mL/g $EHL
AFE] 80 min, $2 L 3 ¥R, M A 8L 2 AR 0 1A R
18.30 mg/g, Bl Y FRIB(H N 1.830% .

#3 HEMIEL

Table 3 Fitting regression results

EVEES S L LiPS LA p1H
X, 22.7685 0.9991 23.6014 0.0270
X, 37.6017 0.9997 40.7342 0.0156
X} -0.1217 -0.9991 23.2142 0.0274
X: 0.5676 0.9881 6.4168 0.0984
X, X, -0.4092 -0.9995 33.1203 0.0192
X, X, 0.0015 0.9989 21.1033 0.0301
£4 TR
Table 4  Analysis of variance
ERRW PHA_ARE  F ol
EE| 25.5995 6 1744.9586 0.0183
2z 0.0024 1
AR S 25.6020 7

252 TAMALIRUE RS EAREA LR (S5 S25)
3K 0.5000 g, 3L 3 3, F AL PR B T 20 25 1 A T
BOUE S B, A 2R TE B R A5 R 4 0 o 1.643% |
1.645% 1.715% ,F-34#33% 4 1.68% ( RSD =0.27% ,
n=3) , 5HME A XTR 250 8.2% , R SLE 5
(1= 7 BRI 200, LAk e i B T 25 454 vl 4, 45
SRE LT
26 SXELEMSENEER

R S AR I AR M (B A L B AR R A 2R

0~4 i S a5 WK S, DA KRB (210 EE (A<l
I R A ERIE 0~5 IR BB R & i DL IRl 6, fIliiE
7P A~13 F % A 2RI i S B S A DL 7
19.00 -
17.00 - —e— Rt
3 15.00 4 —m— A H B
2 13.00 . A H BT
Eﬁ 11.00
E 9004 =
K
?E':] 700'
5.00
3.00 .
0 1 2 3 4
Rk
Bl5  1~4 AN R SR I SR & i L

Fig.5 Comparison of total flavonoids content
in the 1 to 4 month ages of different strains of A.roxburghii

FH LS FITEE 6 a0, B o 7= AN [a] i 38 2k B o
W) A — 5 2 5, S 4 R N B e AR A AT 2
H R B, 2Z e B AR 55 7 W& A% 564 0T 3 m 5 A i [54 i
AIAS i BF2E G 2R3 AR 3 7 I8 B Bl 5 BG4 A it
KB E ; KRR P Z0 85 A HL 4 i 45 Ze 32 S B I 25
TYTE 2 A W BAIR, 2 BE A AR BT H R 09 35 3% 9
THs A8 S AR b 4 H Wi a2k e
Bk b s B ORI i > I > Z0HET > AR HB IR
if > A H B > S M AR 5 ARG 5O e G 2R BB
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Fig.6 Comparison of total flavonoids content in the
1 to 5 month ages of different strains of A.roxburghii

25.00 ~
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15.00 A

]

175 it (mg/g)

10.00 4

B

5.00 4

0.00

4 s 6 7 9 10 13
VERCOED)
BT 4~13 H il A0 dh S B 5 H A
Fig.7 Comparison of total flavonoids content
in 4 to 13 month ages of A.roxburghii

Pl 5 v BIER A - ORI > ASH Ao > 20ES, Hop
A MBI FNLLES S B R 35 B BT . A B R S
BRSO 9.270~12.963 mg/g, Al 4 H % G 2%
S SN 11.572~17.521 me/g, 15 I 42 48 3 5 3%
B 5 b 5 A AR AR S T AT G B 7 RT AT, il
PRI G R EAE ARG 4~T I, IR A R SR
JE B, e S H i IR B e s {RL, T BB G 2R3 P B
R FAF I o3 095 o0 il e A AT 55 AE Ak B 7~ 13
H e, It G 2R S B B 5 de e 10 AT B
P 1E 10 A ik (E, 76 10 H 5 2R RE s,
FOJF R TT REJE AR BE 10 A LA B4 2 gk ALE , 20l
FAEYAEACD ™ ) R B b, SRS A
SAETHR ERAE S AW AN 10 H#HIiAE] 19 me/g L L,
V0 < R B 5 e SR H W AN S T PR A ZR P I
AHOR , 2 B e 22 b A AR HAR Ay 1) o 2 i)
R R BURE TR S IRk BI RS {E.
3 itig
31 HLKESHWMRENIZML

H AT 38k ae ™ a7 i 3 > P fb 4 2k 3%

S PRI 2 A B9 N IR IE . AT BT 5L 5
FTE e (8] N FE 43 3 5] S0 A A 92 56 h HAT B A
ARFNE 38 T PR B ANKOF 8 2 1133 ™ M X T 0E
A2 ARG B A 2R 6 YOOI BE RS S 2
{5 5L, ELRE R W45 R 2% 8] 18 22 BAT T, 76 /K- 3 el 45
KA OU A W B9 O R o AS S50 LS B 75 5
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TFEHR AR TISIE B ) S Al b I Jke e S R EBOL RN £ T
Dy B ), G0 B D R S S LR OB L L 3
R Ta A A PR 2R 7K S 38 F, ok 249 20 35X 56 495 2R 3R AT fi
/b TR Tk 2 Wil )T (PLS) A1 ik 2 1 X5 8
[ AR GE T 43 BT, Pk — ik 2 301205 2 ] I 455 7Y
Ko B 2 3 B A B R DR LS A R, A R R W] &
P S R B K ROk U A i BRI [8] 7 78 58 A
A B S ST, J7 2250 p <0.05, HA 4
A o BAR S U D0 A 1) < 25 S 8 1) 7 4 B
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