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Abstract: The fresh Gastrodia elata was used to extract total
phenolic content which help to explore an ultrasonic assisted extrac-
tion technology.. The total phenol from the G. elata under different
drying conditions was extracted by the optimized technology. The
total phenolic content and antioxidant capacity were detected, and
then the correlation between them was analyzed. The results showed
that extraction temperature was the main factor that influenced the
extraction efficiency of total phenol. The optimal process condition
was.extracting the total phenol for 35 min at 50°C, using a solid-

liquid ratio is 1 ¢ 10(g/mL) with extraction power 80 W, and consen-
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quently 5.62 mg/g of total phenole was obtained from G. Elata. Fur-
themor, it was found that the highest content of total phenolic con-
tent is 5.754 mg/g in hot air drying among all the different drying
conditions, and total antioxidant capacity, anti superoxide anion free
radical, hydroxyl radical scavenging activity and DPPH radical scav-
enging ability of it were also the highest. In addition, the total phe-
nolic content and antioxidant capacity were found significantly corre-
lated with each other, and this indicated that the total phenolic com-
pounds might poccess certain antioxidant capacity.

Keywords: Gastrodia elata ; polyphenols; ultrasound assisted extrac-

tion; antioxidant activity
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P T R AE E ZE 800 WL B Bt | F A4S P W AR L
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(1) $RTBOR X KRR S T & 5 9 52 < T 55 °C LT 11y
KIEFH 1 g F 50 mL B.0EH, T A 60% 3h /R & B
10 mL, A 75 SR B L AE D3R 60 WL I [H] 30 min, Sl
40 kHz 0944 F 43973 F 30,40,50,60.70 °C 1y 42 IR B2 i
FREG SR JE7E 4 °C .10 000 r/min FE .0 10 min. IX£E EiF
W VL DR T 3 .3 R LI I &t 2 R AR Rk
G BRI A BEE A 2 5 mL, E M &AL,

(2) & AT ) % IR PR ek 193 55 & 9 5 0« B 55 C Y
KKTH 1 gTF 50 mL BLEH, A 60% R & B
10 mL, BB $2 A . FE T R 60 WLIRBE 30 °C A%
40 kHz ) 414 F 43 503% F 20,25,30,35,40 min (1) 42 B i)
HEATHRI, JE 225 R IR 1.2.3(D).

(3) 75 Ty 0 KRR S & 5 9 52 - T 55 °C L i
KIEFHF 1 g F 50 mL B.O0EH, iITA 60% 3h /R & B
10 mL, B A #E 7 4R BCE L AE I fB] 30 min, & BE 30 °C i R
40 kHz i 24 F 43 %1% F 40,60,80,100,120 W ) 32 B oh
RPATRE, JF S BA 1.2.3(D),

(4) RHBEE X KRR S 8 & i 1 5% - B 55 °C HE T R
JRTFH 1 g F 50 mL B0, 4B A 60% h ik £ B 5,
10,15,20,25 mL, A8 7 $2 g b, 7E i B] 30 min, i BE
30 °C . IHEK 60 W B 40 kHz B9 4144 T 47320 J5 2840 98
[ 1.2.3(D),

(5) IEZI BT Ry T 256 2 1 4% PR 380 KRR 19 27
S0 5 AR AR R DR 2R 6 SR L 3 IR IR L BRI [
BHE L B A IR 4 A EBRERER, &I E R =K IER
124 KBRS & i 52

(D WEFRAREMEER  EHERR 0.5 ¢ TR
FRET 100 mL 25 &0 P, 7K E 25 2 20 B 5 o R 0.0,
0.1,0.2,0.3,0.5,1.0 mL EREWIF/THIERZE 10 mL; 5
W6 S 4 BRI BRI 0.1 mL, £k 5 mL. iR A .
FImAEM—H 0.5 mL, 4HR A 7E 30 s £ 8 min 2N
T 20 % Wk B2 ARV TR 1.5 mL, IR A 5 HI K 2 45 8] 10 mL,
20 CHEE#E 2 ho ZE P 765 nm L0 it H 0 5k i L 2 il b
HE Hh 2R I SR AR R IR H 5 R

(2) KBRS0y 2 o 00 < o A R IR R R A T 4R RO
0.1 mL, 4% b ol 2 i 75 7 2 A 45357 HF 8 45 & 10 mL,
20 “Cifob# B 2 h 7P 765 nm 20 & L0 B L AR 4%
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(1) DPPH A &3 bR A8 1 I - 2% d 7L & oy
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2 mL 0.1 moL/L (R #h & bl (pH=16.0), LI & 2 mL
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Y = ; s 6
Au*Au )

n

VL

YR A m e, U/L;
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22 BEARAKBERSHN
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30~70 “CHE, KBRS B & & Bl & TR EE 09 e 2 8 SE
Ja RS AE 50 C B KRR S 5 it B . O 5.26 mg/g,
i 5 30 B T R R BRI % o ST T M. K T R 2 B A BRI
TR RE P 5 o DR R T 1 M EE o B A 3G n s RO & B 2
Fh e AR BE R v 2 R KRR S I L LRI
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Figure 1 Standard curve of gallic acid
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Figure 2  The influence of extraction temperature on the

total phenol content of gastrodia elata
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O RS2 BB
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Figure 3 The influence of extraction time on the total

phenol content of gastrodia elata
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KPR BT 5 B BT R W o 3 T R A U A B IO W
Az 9 25 A B0 FHILAR AR P AT AT 28010 e AL 400 400 JHO B L 5 A 2K
B B BPR S I I AR R Rt — E T R R A
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Figure 4 The influence of ultrasonic power on the total phe-

nol content of gastrodia elata

F VR R K B B A AR AE T S B 7E ORI
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RAL G W IRBORSE T w5 TR 76 250 W B B TR 47 5% it
K SARE SR AR — B
2.2.4 BB R R ETR E A sE Bl S Al A R L
TE 1 ¢ 5~1 ¢ 10(g/mL) B, Fifi 2 ¥ 57 ek 0 38 000, K K e 19 2 &
WA Z B DR HE o 1 s 10 (g/mb) B, G &% & 35 3 ik
1R 4.49 mg/ g, Ui I I A B 7 R E SR ARRT I 24 R
FEFE 12 10~1 : 25(Cg/mL) B}, KPR B 35 12 I 728 347 A AIK

WG R B AR Z . fE B R
480 W HRILASIA] 15 min (1 2514 T $E I 45 R Wow . B & WOk
FeHE R 2 Wl 1T 24555 40 ¢ 1(mL/@) J5 #EBCR I bR
ZE TR SARB B S —.

4.6 -
2 a4t
y =
g
= @ anf
BE o
ﬂéig 4.0 F
3
= 3.8
1:5 1:10 1:15 1:20 125
B L

Solid-liquid rate(g/mL)
A5 Amikt RREHESZHYa
Figure 5 The influence of the ratio of material to liquid on

the total phenol content of gastrodia elata
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h T LRGP A TR KRR B 5 i A5 IR AR R R TR
U 2 2R e IBCHR R BE L B IR [R] BRI LE L AR T R 4
ANFBEAR BT R =K P IE A 156 R K I
# 1.

FIEE 2 A7 7 SR AR IR T s A LS o R R A
YRR 5 « 42 WO BE >R H >4 R ) 3 = S U 8] 5 d {10 £ )
L2 ARBGREZ 50 °C HREUHIA] 35 min J2IR T4 80 WL
F1s10Cg/mLy . iy T IE S 58 20 A 75 1 i de I 12 2 2% 1
A IFARTEIRERY 9 Mk EE b . X IE S g fe (K 4L
HEATHRAE S Y8, AT 3 U, KRB B & 19 5.62 mg/g, il ]
AR RIRMRP NS RETZHE.
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Table 1 Orthogonal experiment factor levels E 6.0r
= 5.0r
[
MR BIIGE CHREK D) < wa0t
J .
Jig/°C ] /min  (g/mL) ®/W %E =300
m < E
1 40 30 1:5 60 = 2.0r
2 50 35 1:10 80 e Lo
0.0 L L L L I I I | |
3 60 40 1:15 100 12 3 4 5 6 7 8 9

x2 BEEFRBNAKREBERTRBHERSH

Table 2 The result analysis of orthogonal experiment of

GETTNES

Sample types

H6 FARAALEZENIEDSEZMNETLER
Figure 6 Measurement result of total phenol content by

gastrodia elata total phenol extraction by different treatment
ultrasonic method
W2 5 A Y R T AR R SR RR B A S e BF S b R B R
Fs A B c p o e S 05 1 VR T B 05 °C 75 5 T0 2 ¥ v T4 3
(me e D KRR & i ALK 3 3 1 T8 R R Ve vk T, 5 A
1 1 1 1 1 2.650 o 2 B A
2 1 2 2 2 4.530
) : , ; ) ) 060 2.5 AERBHFENIKBEBREANLEND
A ) . ) s 1340 1 3R 3 AT A [m) Ak B 7 R 0 KRR A B B R A M BE ) 22
. ) 5 5 . 1190 SRE . MRS OS2 AP EILRE D) BB AP B T
6 5 3 1 5 4.850 B dy By I A 68 J) JDPPH g i i BR 8 ) %
7 3 1 3 9 3.770 LAk 5.763 U/mL.79.14 U/L.75.83 U/mL.88.73%
8 3 2 1 3 3.680 P AAE S R 1 R S 241,64 mmol/L; A
9 3 3 2 1 14,040 i 5 BB AL RE Ty 5 SR A & AR AR 4 Dy 0,217,
o 3.380  3.587  3.727  3.627 49.09 mmolL./L; i 7 HU S B B+ A h FE A8 1 B8 1 I (S
ks 4460  4.133  4.303  4.383 4.6 U/LskESL 9 332 Bt 5568 7 B A%, 24 7.06 U/mL;
ks 3.830 3.950 3.640 3.660 k&L 8 DPPH A Hy 215 B e Jy d A% . by 57.15%
R 1.080 0.546 0.663 0.756 26 RKREBMEAEShELENHEXEST
B AE AL I P W T R T A AL BE D) 5 R 4 22 TE] R 9 A
2.4 AERBHEHRESHEE U5 PR U SR IR A T it 5 L A R AT A S T 4
Hy &6 AT T, BORUT B Y R T e e T A e R ARG ORY, B &S A a e s i = Aa b
B RE R 2CHD 55 CHMMTHRBLE M BEM S EEE  HAE) A E S5 .DPPH [ 3535 R ik 7 7276 F A .
(5.754 mg/g), FE a5 CHI T # 7R T 40 3 & B & it & % IR E B 0.722,0.304,0.718,0.297 ; F b, 5 7 &b

(1.529 mg/g) .,
TR R P R BR R S B F T 5,
F4 35 5 IR 5 5 IR R L 7% a1 DR RR 065 L R R TP R R L

HEWELE L TR ME S REAREEM L. 5HEA
FAESF [ f 2% fig 0 22 B 6 M 06, M58 R B4 Bl o 0. 722,
0.718,—0.241, 254 LA F U600 KRS EY & & 5 H 1A 1L fE

B B R R IR 0 R RR R A s B kST R AR T YA .
®3 AEARBAFENEIKLABRELEIERNNEER
Table 3 Measurement result of antioxidant capacity of gastrodia elata total phenol by different treatment methods

B BbiERET/ BARAETAHE JdEAEASTE/ WHDZRAHEEET/ DPPH [ %

(U+mL™ D fief5/(U-L° D (mmoL « L™ 1) (UemL ) TERRES/
gL 9.4641.25" 19.33+0.21¢ 241.6040.201 63.2240.25" 87.0040.01¢
i 2 10.7640.94¢ 79.144+0.53! 111.5040.45¢ 75.83+£0.031 88.73+0.07¢
FEdif 3 6.78+0.29¢ 12.88+0.71¢ 177.30+0.28" 26.93£0.41¢ 69.30£0.09%
gL 4 5.2640.00% 74.54+0.32h 77.69+0.31°¢ 48.894-0.68# 85.43+0.154
FESL S 5.22+0.01* 43.2540.00# 49.0940.03* 30.1840.74f 64.4740.12%
i 6 5.5640.23% 11.04+0.81¢ 60.53+0.38" 7.0640.28° 65.75+0.00!
7 5.61+0.29¢ 42.3341.00f 96.7040.514 8.0240.09" 57.1540.01"
= 7.2840.13b 4.60+0.512 142.5040.09# 14.3240.20¢ 79.93+£0.01°¢
g9 5.87+0.08¢ 5.5240.70" 127.7040.71f 24.8340.68¢ 57.8340.02%

162

T AR RTE P=0.05 K FREER,



RIS E N

2016 4% 10 9

x4 BBESESaASEHEXESHN
Table 4 Correlation analysis of total phenol content and antioxidant capacity
- A r BHUE mHEe HBENEF  dJE{4  DPPH g Ak
EiR Sy iR . e ” . .
1k hE i Kk e B Hi 3 e ) Ao = THERAE T
SR 1.000
ISE /RN A=W 0.722" 1.000
£l R E=N =N B il 0.304 0.744* % 1.000
E7i N = = e B 8 )
—0.241 0.201 0.608 * * 1.000

fie )1
FUE=R s 0.718* 0.611* 0.375 —0.373 1.000
DPPH [ 1 4 7% B fig 0.297 0.608 * * 0.732* 0.492° 0.292 1.000

T % % FTIRTE P=0.01 /KF CRUMD b8 53540 26 5

3 4iig

(1D FRIPR SS9 $2 B B D L 25 45 1R 8 < SR IBUIRE 50 °C
RIS ] 35 min 4RI 80 WLEHK L 1+ 10(g/mL) . &
B 25 R R - KRR S B R U &y 5.62 me/g.

(@) TR R BT S P RE ) ok, k2
e T4 v VR T 0 8 B 5 B S UL RE T R/, I
KRR B 5 0 5 BPT AL RE ) il S S B A S AT 22
AR 25 M G L L] KRR S B B — i i TR AL RE
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A5 B TR RO A 27 0 7E & A TR B 40 1 7K A A N 3 4k
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