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Optimization of extraction process for Bletillae Rhizoma and evaluation of its
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ABSTRACT: AIM To optimize the extraction process for Bletillae Rhizoma, and to evaluate its anti-oxidant,
tyrosinase inhibitory activities. METHODS  With ultrasound time, ethanol concentration and solid-liquid ratio as
influencing factors, the total extraction content of gastrodin, protocatechualdehyde, p-hydroxybenzaldehyde, 1, 4-
bis [4- (gluconoxy) benzyl | -2-isobutylmalate-2-glucoside, 1, 4-bis [4- (gluconoxy) benzyl] -2-isobutylmalate,
yam Il , dihydropinosin and 3'-O-methylyam Il as an evaluation index, the extraction process was optimized by
Box-Behnken response surface method. Subsequently, the extract’ s scavenging effects on DPPH, ABTS" free
radicals, and inhibitory ability on tyrosinase were determined. RESULTS  The optimal conditions were
determined to be 49 min for ultrasound time, 55% for ethanol concentration, 1 : 30 for solid-liquid ratio, and 2
times for extraction frequency, the total extraction content was 13. 18 mg/g. The extract demonstrated the 1Cy, of
10. 12, 314.07 and 1.70 pg/g on DPPH, ABTS® free radicals and tyrosinase, respectively. CONCLUSION
This simple, reliable and stable method can be used for the extraction for Bletillae Rhizoma with strong anti-
oxidant, tyrosinase inhibitory activities.

KEY WORDS: Bletillae Rhizoma; extraction process; anti-oxidant activity; tyrosinase inhibitory activity; Box-

Behnken response surface method
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5 AF2104115, 4fFF 98% ) X R 5 410 R ER IR
PERHE IR O A R A F s X BEEF R (A,
AE>98% ) . 1, 1-FKEE2-FILHE (DPPH) H
e 2, 27-BK -X-3-20 FE 2 IF e ek mhk-6-hk R
(ABTS™) F Hh 3 X} B 5t 5 0 25 [ Sigma 23 W 5
A Ny E A RN O E G ERE) AN E MRT NAX
BIEABRAE ;. DR IRLER X B 5 0 [ 7 B Bk F 47
ABRAFE], HAMEEATILAKRPGMARAR, &
WL 25 BHIPOY 2 B 25 378 Rl 80852 5 7 o 2 BHE ) 11
M Bletilla striata ( Thunb.) Reichb. f. BYTF4ERERZE
CNEMEIELL; FAbR el K ek
(BLIHEERG GBI FRAFD) o

2 HEE4R

2.1 &EnE RH HPLC ik,

2.1.1 B Agilent-C (0l A (4.6 mmx
250 mm, 5 wm); FEIAH 0.1% iR (A) - B
(B), BEJEVER (0~10 min, 5% ~17%B; 10~12
min, 17% ~17.5% B; 12~18 min, 17.5% B; 18~
22 min, 17.5% ~20%B; 22~27 min, 20% B; 27~
40 min, 20% ~30% B; 40~50 min, 30% B; 50~ 60
min, 30% ~38% B; 60 ~ 65 min, 38% B; 65 ~ 75
min, 38% ~ 42% B; 75 ~ 85 min, 42% ~ 55% B;
85~90 min, 55%B; 90~94 min, 55% ~5%B; 94~
96 min, 5% B); AR & 1.0 mL/min; il
25 °C; KeillP K 270 nm; #EFEE 10 wL, @R
WE 1,

2.1.2 XPREAVARE RS EERECRRRE . JEIL
ZWE, XERAEARWEE 1, 4-7 [4- (HEREE)
FHE] 2R THEFERMREE-2-H AT, 1, 4=
[4- (FAEMSA) “FH] 2-FTIHSERMER . L2y
Z, —ARME., 3-0-F 25 Z %R G E
B, T R VR 43k 285,00, 10.00, 12.50,
100. 00, 760.00, 60.00. 30.00., 20.00 wg/mL [
VW, B

2.1.3 A BRI R (i
350) 0.50 g, BT HEHILH T, HEMA 15
mL 55% %, #A LI 49 min (B FEA N T 70k
rHREL) , L2k, $EPGKE T 50 mL &, AH
MIFFImBERZIE, $5, 12022 pm MSLIERE,
IS

2.1.4 ZLMEXRRFE HEWRR “2.1.27 WTF
Xof BV TROE B, 50% H BRI IR R R 4. 8. 16,
32, 64, 128, 256 %, £ “2.1.17 WiEGEFMAFT
HEREDNZE . DAXT BT 0T dt v B o R A bR (X)), i

-

\\\\\\\\\\\\\ T JL;; =
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t/min
B 5
1 L
6
S VT B SN I NN i STV v
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He A XS, B A
LORRER 20 BULKEE 3. BRI 4.1, 42 [4- (W
HEER) FAE] 2R TSR 2R R 5.1, 42 [4-
(CHARBESA) NEE] 225w TIHERMME 6. ILZGRI 7. =&
FRIAE  8.3-0-M LG
1. gastrodin 2. protocatechualdehyde 3. p-hydroxybenzaldehyde
4. 1, 4-bis [4- (gluconoxy) benzyl] -2-isobutylmalate-2-glucoside
5. 1, 4-bis [4- (gluconoxy) benzyl] -2-isobutylmalate 6. yam Il
7. dihydropinosin 8. 3’-O-methylyam Il

B1 &B% HPLC BiE

Fig.1 HPLC chromatograms of various constituents

RIS (V) ZEATIEIE, SRR 1, FTA
F eSS HIEHR NI R RIF,
x1 BERALMEXR

Tab.1 Linear relationships of various constituents

W AR AL
(pgrmL™")

KIkE V=446.6X+1582.6  0.999 3 4.45~285. 00
LA Y=28 676.0X-2 974.1 0.999 2 0. 16~10. 00
X Y=90 683.0X+355.2 0.999 7 0.20~12.50
1,4-2 [ 4-(FIZWE4E) 2L ]- ¥=3 405.6X-5 886.4 0.999 1 0.78~100. 00
2-5 TR RR R -2 A AT

1,4-Z [ 4-(FHAIBESR) 5 ]- Y=3724.3X-2786.2 0.999 7 2.97~760. 00
2-5 T AR TR

IHZZ Y=2818.5X-221.7 0.999 1 1.58~60.00
ZESRME Y=10238.0X-11 641.0 0.999 6 0.94~30. 00
3-0-FRAZRN Y=12407.0X+1 210.5 0.999 4 0.06~20.00
2.1.5 MEERE HE X R, TE

“2.1.17 WUATE SR SRR E 6 K, AR KR
F.OFJLAEE . MBI EE 1, 4-2 [4- (H
B RNEE] -2-5 TS AR R -2 A B
1, 4-2 [4- (H#RER) R 2-5 THIPERR
B, WG R M, —AARME, 3-0-HHEILZAER
I AL RSD 43 9 A 3.33% . 0.80% . 0.74% .
1.92% . 1.07% . 0.43% . 2.35% . 3.34% , %
IEHE B R AT
2.1.6 BmEMEIKE MEERBE —HH, %
“2.1.37 TR EATHI A 6 b W, 7
“2.1.17 WSO R HEREI A, AR RIKER
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JROLZREE . XPRRFAERH W, 1, 4-— [4- (HEHE
A N 2-R TSRS 2 AR, 1, 4-
Zo[4- (EERER) NE] 225 TRV IR,
R, S ARmER, 3-0-P 25 5 148
1 RSD 43910 2.02% . 3.39% . 2.59% . 1.80% .
0.70% . 2.82% . 3.10% . 3.65% , F W% kE
BRI,

2.1.7 ROEMEIRKE KA 2, &
“2.1.3" TRy ikl s R S w W, F o, 3. 6,
9. 12, 24 h £ “2.1. 17 W% T bR 2,
MFFRIRER . R LAHE , MR AR 1, 4=
[4- (BZBERE) FH] -2-5 T H3E R R ER-2-7
M1, 4-2 [4- (HFWESE) NE] 2-%T
R, R, —EHFME, 3-0-F i
2y 2 M 2 BCE RSD 43 9l o~ 3.35% . 1.96% .
3.24% . 1.83% . 1.55% . 3.37% . 1.54% . 2.50% ,
TR WTE 24 h NFEENE R T,

2.1.8  fnAEEICERIE K PR IR] & o
TREHMZE 0. 25 ¢, INAGE X BESIAR, %
“2.1.37 WUR r kil sl s, fE “2. 1017
WS4 FUEREIE , TR IeR, 2558, KRR
FOFJLASEE, MRERHEE . 1, 42 [4- (F
EWEAE) WA -2-5 TRV LR -2 AR
1, 42 [4- (H#EWEE) TR 2-5% T PR R
B, WWgGE M, ZAAHRME, 3-0-HEILAERI
SER AL BSR4 500 96. 9% | 95.3% ., 102. 3% |
98.7% . 101.1% . 100.5% . 103.3% . 95.7% ,
RSD 43 %}y 4.74% . 2.95% . 4.98% . 1.36% .
4.29% . 2.81% . 4.05% . 3.43% .

2.2 B2RFKE o ul R EEE (20, 30,
40, 50, 60 min) , B L (1:10, 1:20, 1:
30, 1:40, 1:50), SEARFSEL (50% . 60% |
70% . 80% . 90% ). EHCKEL (1, 2, 3) #HAT
L,

2.2.1 $EEUEE Wi 2A iR, £E 30 ~ 60 min
PR T B A 4 IS [ K S T v S R AR, A
50 min BFIREERME, ik, 40, 50, 60 min
AT IR SR

2.2.2 BRI R 2B Froas, SR ECE G5 R
W HEIG IS = IS REAG, 24 1 2 30 k3R KA,
R, FE1:20, 1:30, 1: 40 dEf7)asetiib,
2.2.3  ZEEARRU B WE 2C i, 7E 50% ~
60% NG PR B S TR A, S 60% B Ik # e K
i, P, %$E50% . 60% . 70% #1754k,
2174

2.2.4 PEKE WK 2D s, RERBON R
BRI mE/N, 2 IR AR R, Hik, [
EPEBORECH 2 I, A T IESEAIL,

251 B
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Fig.2 Results for single factor test

2.3 Box-Behnken "% & @ %  7EEA N R K AL
I, GEEEEARE (A) . CBEREC (B) . K
W (C) EREmE R, &isr S48 eBE (V)
EREM AR bR, BB ERKE 3 DKFE, R
Design Expert13. 0 #F Ak, 45R L3 2,
i1t Design Expert13. 0 #X{4%1 3% 2 ¥ it 112
JCEHLE, 3N Y=-66.414 2+0.908 84+
6.179 7B +9.039 1C +0.016 7AB - 0.071 9AC -
0.001 9BC-0.018 64>—-0.063 8B°-6.065 1C*, J5
2T LA 3, HMULA I, AL P<0.05, HA M
M ST P>0.05, 2B A0 P X 45 B
RN, BERER R 0.879 5, FEIEYE REL
R:,M0.724 7, KRBTSR RITF; 25 R4
(CV) N3.67%, RUABAIEFEERR, BRIE
A WE B, €, B, CF B ED b E Y
i (P<0.05, P<0.01), FAFRAMLELRA
B B S W25 KL R S 5 45 PR 3R 5% 1 2 B85 KAk
B>C>A, M [ i 4347 UL 3
2.4 EHERE B3 R, St T2 N SR
48.10 min, L BEARRGr%0 54.74% , BLK L 1 -
30.45, MAREUECN 12.97 mg/g, % & F) a] #4E
PE, BHAEIE AR U ] 49 min, L BEARFLEK
55% , BHELE 1 : 30, #% EiRPiik T 23857 3 #itim
WL 50, WA R P B 4 00 e 13014 13.38,
12.98 mg/g, F ¥ {H N 13.17 mg/g, RSD N
1.53% , STIME 12.97 mg/g i, FWIH A H
A e 1) VS R LA P T
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Tab.2 Design and results for Box-Behnken response surface method
g TR B CRRR BB (g ) Y

min DEU% 2 3 4 5 6 7 8 (mg-g™")
1 60 60 1:40 3.588 0.109  0.032 1.336  5.571 0.876  0.495 0. 130 12. 14
2 40 50 1:30 3.890 0.106 0.031 1.320 5.462 0.789 0.431 0.046 12. 08
3 40 60 1:40 3.612  0.111 0.033 1.316  5.595 0.935 0.498 0.124 12.22
4 60 60 1:20 3.201 0. 101 0. 030 1.286  5.106 0.847 0.448 0.071 11. 09
5 50 70 1:40 2.298 0.109 0.034 1.310  5.470 0.964 0.496 0.070 10. 75
6 60 50 1:30 3.527 0.114  0.032 1.355 5.502 0.857 0.429 0.068 11. 88
7 50 50 1:40 3.710 0.107  0.032 1.606  5.658 0.835 0.430 0.081 12. 46
8 50 60 1:30 3.566 0.111 0.033 1.336  5.474 0.927 0.468 0.236 12. 15
9 50 60 1:30 3.616 0.111 0.033 1.329  5.801 0.904 0.469 0.173 12. 44
10 50 60 1:30 3.495 0.110 0.033 1.324 5.457 0.912 0.478 0.282 12. 09
11 60 70 1:30 2.438 0.109  0.031 1.237 6. 024 1.020 0.445 0.065 11.37
12 50 70 1:20 2.053 0. 101 0.031 1.255 5.160  0.691 0.434  0.087 9.81
13 40 70 1:30 3.023  0.104 0.030 1.205 5.048 0.848 0.448 0.184 10. 89
14 50 60 1:30 3.365 0.090 0.033 1.329  5.625 0.927 0.516 0.154 12. 04
15 50 60 1:30 4.565 0. 065 0. 025 1.319  5.669 0.895 0. 461 0.177 13. 18
16 40 60 1:20 2.523 0.108  0.031 1.202 5.567 0.854 0.522 0.085 10. 89
17 50 50 1:20 3.508 0.105 0.031 1.287 5.114 0.819 0.428 0.222 11.51

T 1~8 PHARIRE | BULZRE, X RERIPE, 1,

R3I AESWER

Tab.3 Results for analysis of variance

4-Z [4- (HHEER)
(CHAPESR) NEE] -2-5 THESRMAR . 2GR, —ERMER . 3-0-WEEINZGRIL

KR E¥EVIIM HHE By FAE Pd
1B 940. 8 9 104.53  5.68  0.016 1
A 2.01 1 2.01  0.1091 0.750 8
B 326. 34 1 326.34  17.73  0.004 0
C 227.2 1 227.2  12.34  0.009 8
AB 11.21 1 11.21  0.6087 0.460 8
AC 2.07 1 2.07 0.1124 0.7472
BC 0.001 4 1 0.0014 0.0001 0.9932
A? 14. 61 1 14.61  0.7938 0.4025
B? 171.35 1 171.35  9.31  0.0186
c? 154. 89 1 154.89  8.41  0.0230
5% 2% 128. 85 7 18. 41 — —
AT 40. 1 3 13.37  0.6024  0.647
a2 88.75 4 22.19 — —
Js¥ | 1 069. 65 16 — — —

2.5 WA, BEREREIP R E AR

2.5.1 DPPH H &5k fE Z SR [13]
RiE, H14 0.2 mmol/L DPPH ZBEIE, IR
JetRfE, I, BORNF B E (5, 10,
20, 40, 80 pl/mL) FEMIATAS 100 pl, &T 96
fLBR T, A 100 pL. DPPH B W, TRA), W
ALV 30 min, 7E 517 nm AL E W SCRE A,
PITE/K 2B DPPH B, MEWOLE A, ;
PATCIK OB R S W, e TR A, FAT 3
W, DA% C BTN IE, 15 DPPH H H &

A —A
R, AR KRR @_;ﬂjmm%
0

4
, 4

W] 25 TEEYORBRMER-2-H AR 1, 42 [4-

ULEE 4A, HIERTSN, £E 10~80 we/ml Y PN R #
PRI R R BRI, DPPH [ h 283 R TR,
Iy W R 26.17% . 43.21% . 72.44% . 92.42% .
97.13% , IC,, M 10. 12 pg/g, TMigEEZ C 1 1C, N
3.48 ng/go

2.5.2 ABTS" HHIBEVERRAE ST S MSCHR [14]
il , ¥ 7 mmol/L ABTS' ¥ 5 2. 45 mmol/L i
WREREN AR 12 1 LBRRG, FiEOLRAF 12~
16 h, pH 7.4 WEEREE5 MR B2 20 £, HUAS [
JUEHE (200, 400, 750, 800, 950 wL/mL) F
A4 50 pL, BT 96 fLMH, A A 150 pL
ABTS #RIRAT, WEALS)Y 5 min, 7E 734 nm S K
AN SETERE A, LA 150wl glifk KA ABTS 14
W, MEWICRE A, ; L 50 WL g /KA R i i W,
MEW IR Ay, A7 3 K, DA C XS
e IHE ABTS' H B EEWE BR&, A hiE kR %=

A -A
[pgz}mm,%%ﬂ@u%mwmﬂ,ﬁ
0

200~950 g/ mL 35 [l PN Bl 5 £ Oy o o Tk BE 3
ABTS' H H 235 Br 2 J+ &, 40 9l o 34.68% |
56.56% . 76.15% . 82.46% . 92.60% , IC, A
314.07 pg/g, M4EEZR CHYIC, N 2.76 pg/g.
2.5.3 MEAMRBHDHIGEYE SRS [15-16] i
W, A 70 mmol/L pH 6.8 PBS 2% mh . 10
mmol/L ZEHEZ MHER . AR BEIKE (0.2, 22,
2175
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Y/(mg-g")

B/%

45

50
A/min

a ACEHAEH

55

A/min

b. ABXHAEHA

50 55 55 60
BI%

c. BCE HAEH

HE: AL B, C. YRSAREUN ] Z AR, RRRIE . BAREGE, BT5 3 s/NECE =AEhmETAL, FOr 3 SN LA
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Fig.3 Response surface plots for various factors
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Fig.4 Results for anti-oxidant, tyrosinase inhibitory activities of Bletillae Rhizoma extract
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