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Optimization of the Extraction Technology of Phenolic Acid from Amomum tsaoko
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ABSTRACT OBIJECTIVE: To optimize the extraction technology of phenolic acid from Amomum tsaoko. METHODS: The
extraction technology of phenolic acid from 4. tsaoko was optimized by using Box-Behnken design-response surface methodology
with ethanol volume fraction, liquid-solid ratio and extraction time as factors, using the total contents of protocatechuic acid and
vanillic acid as response value. The optimizd extraction technology was vlidated. RESULTS: The optimal extraction technology was
as follows: ethanol volume fraction 65% , liquid-solid ratio 4:1 (mL/g), extraction time 2.5 h. After 3 times of validation tests,
average total content of protocatechuic acid and vanillic acid were 12.32 mg/g (RSD=0.26 % , n=3), average relative error of
which with predicted value (12.63 mg/g) was 2.45%. CONCLUSIONS: The optimal technology is stable and feasible.
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®1 ERBERAEILFEBERMNEERA MY ZRIK
WHER(n=9)

Tab 1 Results of recovery tests of protocatecholic

acid and vanillic acid in phenolic acid from

A. tsaoko(n=9)

RS Wi MAR e WEEe RN @ FEMEECE, % RSD,%
BOLEBE 271220 13561 40759 100.56 9827 .54
29807 14904 44493 98.54
2789 13645 40696 98.26
44257 4457 86655 95.80
44083 44083 87108 97.60
43718 43718 87265 99.61
57146 85719 141365 98.25
56319 8479 137807 96.46
56504 84756 140735 99.38
FHHR 06678 03339 09891 96.23 96.52 185
06564 03282 09631 9344
06721 03361 09970 96.68
08911 08911 17470 96.05
08778 08778 1759 96.61
08657 08657 17207 98.76
13359 20039 32081 9443
14125 21188 35054 9%.78
13454 20181 33165 9767

®2 ERMBRERIZAUMERSKFE
Tab 2 Factors and levels of extraction technology op-

timization of phenolic acid from A. tsaoko

K A4,% B,mL/g C.h
-1 55 4:1 15
0 65 501 20
1 75 6:1 25

®3 ERMBRENTIZAUMNIRIEHAREER
Tab 3 Design and results of extraction technology op-

timization of phenolic acid from A. tsaoko

HES 4% Bmlg Ch  FIURBM mge FHEMmg/s WHRMEHE me/g
1 -1 -1 0 520 1.44 6.64
2 -1 0 -1 461 121 583
3 -1 0 1 39 127 519
4 -1 1 0 320 134 454
5 0 -1 -1 135 0.89 8.25
6 0 -1 1 10.95 269 13.64
7 0 0 0 7.16 134 8.50
8 0 0 0 774 243 10.17
9 0 0 0 152 1.34 8.87
10 0 0 0 8.16 127 943
1 0 0 0 6.30 1.34 7.63
12 0 1 -1 933 138 10.71
13 0 1 1 9.90 267 12.57
14 1 -1 0 6.61 121 783
15 1 0 -1 724 1.69 8.93
16 1 0 1 711 149 8.60
17 1 1 0 9.55 1.66 1121
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Tab 4 Results of variance analysis of regression mo-
del of extraction technology optimization of

phenolic acid from A. tsaoko

JiERR it Al 2] Fifi Pfii
fiR 8437 9 937 533 00191
4 2579 1 2579 14.66 0.006'5
B 089 1 089 051 04990
C 49 | 493 280 01379
AB 753 1 753 48 00774
AC 0.02 1 0.02 0.01 09136
BC 312 1 312 177 02245
A 3205 | 3005 1821 00037
B 8.19 1 8.19 4,66 0.0678
¢ 401 1 401 228 0.1747
T 1232 7 1.76 3.16

SR 8.66 3 289 0.1479
e 3.66 4 091

BEE 96.68 16
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Fig 2 Contour plots and response surface plots of the

effects of various factors interaction on the con-
tent of phenolic acid from A. tsaoko
#5 ERMBIRRNIZHRIEXLESER(n=3,mg/g)
Tab 5 Results of validation tests of extraction techno-
logy of phenolic acid from A. tsaoko (n=3,

mg/g)
e FILRR HER B xR, %
| 1021 209 1230 261
2 1039 187 1226 293
3 1023 218 1241 174
FHE 1028 205 123 245

HH LGB0, BOPE 45 43 B SR A JE R 30 43 25 R R N
FEMC LAl b, AR 45 G HE 56 SCRk [22], 430 % E i
HPLC % (30 SRR 28 B o 51 ARSI g 4 A 3 | ek
117258, S5 R I, 1E“2.2. 1 W @ FE 4R, & 4y
(93 B RO AT, 1% HPLC L A % 1 R M R ek
PIFFG 2020 AF R [ 2 ) (s ) R = 5 el
SEIR R, R AR R LS R A v T A
MR, B R A B 3~ 545, LR AT R atk— 29T
TP R 5 FH A B B 127 TR SR A A B Al
AEURME Gy R BRI AR, Horp, I L (A AL % A

China Pharmacy 2021 Vol. 32 No. 14 - 1701 -



FoE , T RAR A R R IR BRI A AR
1 B A PR B (A 7 AR X 4 1 5 TS ¢
VEFIFRIBON IR A ZERAG, BB B SRBOR R, 8k
J Iz TR SEBR A 7 = [R]EE, oT B BR S A3
FERYIR DY F 2 S5 E AR R e MR A,
PRT I A AL 00 K A TR 5 A R B 3 B T B R 2R Wi 43 1Y)
PRI, BOABIFFE S5 £ T o FE IR 1)

A B 5T K FH Box-Behnken 1% 31~ 1 i 1 325 £ Ak 5
REMRIRI T, -7 20 —IRBERIUA XS &R
AT e (4 3 L2 TN DN = DU W = P
XTR LA IR A B R 7 et 520 5 RIS, AR 78 00 25
& LR TR OB LG BRI (8] Z [E] i 22 EAEH L DA
T FRNA X BTG Bl s fe e , 45 G LBl e X e
AR BT 2 VL 4155 (mL/g) 1) 65% £ B mlii
FEMC2 YR, BRK 2.5 he 28 3URSLIG TG UE , TSR U H It
JLAS B R RN AR R R (1) ~F- 34 5 & 50 0 12.32 mg/g (RSD 2
0.26% ) , 5 Tl M {E 12.63 mg/g () F 4 40 XF 1% 2 K
2.45% B7RIZ T IEAGE ATAT BRSO MR

A5 R F HPLC 5 [R] Bsp i 58 1 0 SR 15 o s L
AW R AN BRI & %5 IE R TR A HER R
Box-Behnken 1531~ Ji ] 172 046 BT 15 1 20 51 1 it 12
T 28808 VIAT, v] i 2l e 4 ol ik i e B0
PR AL B H2 o3 2 A A S I B Al R Rl S AR . AN DR
21 5 B — 2 X BRI R A T TR A RIS, IR 9T
U LA S5 VR FAIL] , DA 8l S B8 5 R LA 550 %)
it — IR FIH

SE 0k
[ 1] WRATSEPRA BT B IMAL ST AR TR HRRRHE , 1991
158.

[2] HRGMZEG 2 P NRIEHEZ M —AR[S]dbat . h
] B 2B A L 2020 : 249-250.

[3] REFAL AR R REZE 25 A R (M) AL 5T P A
Al A, 2002 243.

[4] HONGSS,LEEJH,CHOIY H,et al. Amotsaokonal A-C,
benzaldehyde and cycloterpenal from Amomum tsaoko[J].
Tetrahedron Lett,2015,56(48) : 6681-6684.

[5] KIMIJG,JANGH,LETPL,etal. Pyranoflavanones and
pyranochalcones from the fruits of Amomum tsaoko[J]. J
Nat Prod,2019,82(7):1886-1892.

(61 ML, a8, VFAR, S5 5 R AL 2 2 OB FE (1. Hh a2y
2020,42(10):2648-2651.

[7] ZHANGTT,LU C L,JIANG J G. Bioactivity evaluation

of ingredients identified from the fruits of Amomum tsao-

ko Crevost et Lemaire, a Chinese spice[J]. Food Funct,
2014,5(8):1747-1754.

ZHANG T T, LU C L, JIANG J G. Antioxidant and anti-

tumour evaluation of compounds identified from fruit of

Amomum tsaoko Crevost et Lemaire[J]. J Funct Foods,

- 1702 - China Pharmacy 2021 Vol. 32 No. 14

[18]

[22]

[25]

[26]

2015(18):423-431.

W 75 6 BUHT RERAE B2 IR (COVID-19) AL IR

L2 A T B 5T (3], b B B 24, 2020, 22(5)

672-689.

KUMAR N, GOEL N. Phenolic acids: Natural versatile

molecules with promising therapeutic applications[J]. Bio-

technol Rep(Amst),2019,24:e00370.

AR T L% BN A, S EOR 2 W) BT IO LC-

MS/MS T [I] & b LAl R ,2017(8) : 294-299.

A LA B e AL~ 5 5 N U 4E AR RO A

KALHIAFFE DR - 1L 7 K%, 2018.

TRTFE , 4=, A8, 55 5t LS T ke ) 4 AR R B

I LB SR Ak g 7 52 e [J]. IR R A: Py s A0 i, 2011,

11(17):3248-3251.

TR 1125 1087 e I o S M f ke L ) PR P P 5

RALHIWAR[D] AL et P R 25 %, 2011,

THICT7 AR HERR A L4 A B2 40 S A 1 S A PR BIL

WHFE[D] M : AL MAHE K%, 2019.

Wit A anyL, s, S5 ma g i e ARAE 7 L2 A

I [9] B LSR, 2016(19) : 36, 39.

FAULES , XIS, B2 4, 4%, Box-Behnken B0 AL H45

Bk h 20 G LR BT 0] 254, 2017, 40

(9):2145-2149.

AR, ML TS , S . Box-Behnkenn B0 1k 4 28 3 4

AW I T A AR ] 25 44, 2017, 40 (8) : 1900-

1912.

EXTR , e AU, 35 R G BT 1) KA LI AR AR 4l

WAL T[] H [ 2 57, 2020, 31(7) :831-836.

PU Z H, TANG H Q,LONG N N, et al. Assessment of the

anti-virulence potential of extracts from four plants used

in traditional chinese medicine against multidrug-resistant

pathogens[J]. BMC Complement Med Ther, 2020,20(1) :

318.

ARIRLT, XUAFAE  WEAe AL, % HPLC I AS[R] 7= b~

JEL L2 TR R 7 5 R 1Y) 5[] o el S 38 O R 24 A

2017,23(8) :62-66.

FeBF, W%, RIS, S AN TR] 7 bt 47 7 25 50 LSRR AN

A BRI E T ) R AR E A (A A RE A

fi2),2020,45(5):1226-1237.

[ R 2 i ox AR N RIEFIE 25 8 pUFR[S]. bt o

| B 247 At 2020061

MRS, B R 25 A ) vh B S AL & W R SR 4l

Ak T A Wy PRI ST 0 R (0] [ R R PR 2 4% 7, 2014, 9

(9):39-41.

HJEE W SCHTE , v Bt DR v 245 1 561 B2 RO H AR 5T i

R[] E R 254555, 2021, 48(6) : 56-57.

KA B R AL A [M] AL AT AR S Toll et , 2009 : 335.
(K H 191:2021-02-24 & 181 H 1 :2021-06-14)

(Dl Bk %)

FPEZG 2021 4E55 32 4555 141



