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Study on extraction of active ingredients from Gardenia jasminoides

Ellis by natural deep eutectic solvent
FENG Zhi-ao', YANG Dan', BO Yu-kun', ZHAO Long-shan’, AN Ming'"
(1.Baotou Medical College, Baotou 014040, China;
2.Shenyang Pharmaceutical University, Shenyang 110000, China)

Abstract: Central composite design-response surface method is utilized to optimize the extraction of chlorogenic
acid, gardenoside , crocin- I and crocin- Il by natural deep eutectic solvent.Fifteen kinds of NADESs are synthesized.On
the basis of single factor experiment, the optimal extraction process is obtained and verified by CCD-RSM. Choline
chloride-acetic acid is selected as the best solvent.The optimal extraction process conditions are obtained as follows : the
molar ratio between choline chloride and acetic acid is 1:2,water content is 45% , the ratio of Gardenia jasminoides Ellis
powder to NADEs is 1:15,the extraction process spends 45 min and extraction temperature remains at 55°C.Under these
optimal conditions , the extraction rates of chlorogenic acid, gardenoside, crocin- I and crocin-1I are 1. 46 mg-g™' ,48. 44
mg-g™',6.17 mg-g™" and 0. 81 mg-g™" , respectively.Total yield is 56. 88 mg-g™' , representing a relative error of 0. 58%
compared with the theoretical value of 57.21 mg-g™", which indicates that the established model is reliable.

Key words : natural deep eutectic solvent; central composite design-response surface method; Gardenia jasminoides
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2.1 ‘iEEH

SHIMADZU - C18 &% 4% (4.6 mm X250 mm,
5 um) ;BN A ZIE (A) -0. 1% BB KA (B) ,
FREEVEE A 10% F- £ 8 min, 0~ 13 min A 10% ~
13% ,13~22 min A 13% ~18%,22~23 min A 18% ~
23% ,23~40 min A 23% ~37%"7 ; kEIR 40°C ; K3
£ 0~23 min 238 nm,28 ~40 min 440 nm''""""’ ;¥
0~22 min 1 mL/min,23 ~40 min 0. 8 mL/min; #fFf
& 10 pL,

2.2 MHRBBARHF &

VCTE= &= 0N [T NN EA 0 < A BN EA W 2R 5
IT X HR SR 70% B F 5 mL 25 500 b il IR &
Xof HE S VAR
2.3 @A RNE &

IBAE TR 20 0.3 g M B E G & THEIE M
W, J 4.5 mL NADESs, 35°C F#8 7 #2 B 30 min,
5 000 r/min &5.0> 10 min, B F 78T 25 8 7K B
2 FRAARFR, i 0. 45 wm PO, HF = SORAH (A3
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FHIC REOFNR MG 4 A R 70 2 B 1 I b e
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®1 KUEXREE

W Bz g RS
(pg-mL™")
SRR Y=0.2971X-0. 329 0. 9999 11.2~89.6
UEicE Y=0.2958X-8.8314  0.9999  355.6~2844.8
PHLTAETF 1 Y=1.4133X-5. 8235 0.9999  45.8~366. 4
PEZIAEH T Y=1.6109X-1.3532 0. 9999 7.8~62. 4
2.5 NADESs %!
NADESs FiZE L3 2,
% 2 NADESs fiZ
G5 HBA HBD n(HBA) :n(HBD)
NADES-1 ChCl R 1:1
NADES-2 ChCl AR 1:2
NADES-3 ChCl fiti 2 1:2
NADES-4 ChCl LR 1:2
NADES-5 =R LR 1:1
NADES-6 LT LN 1:1
NADES-7 it 2 JR%E 1:2
NADES-8 ChCl 1,3-T5 1:4
NADES-9 ChCl 1,3-T % 1:4
NADES-10 e 1,3-IN B 1:4
NADES-11 ChCl R 1:2
NADES-12 ChCl FriEiR 1:2
NADES-13 ChCl 2 1:2
NADES-14 IR N R 1:1
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BEHF  RREX

4 CCD-RSM fEHHIRERTZ

4.1 CCD-RSM IG5

VAT

AT R

®

FERLR R S a5 B e mh 1, DL R R AE
T PELLAETT T VUL AT T A B2 O3 A i g {5 36
BUA K B SR C AR AR E K
3 PSS  BOF- YA Sy e AR, 3 20
o CCD-RSM 555 R 2 /K L3k 3,
CCD-RSM 5545 R W3k 4,

£ 3 CCD-RSM 2B EZEKFE

/\tz\

=

K AFKE/%  BHEARE/mn CHEAEE/C
+1.682 55.227 83. 636 76. 818

+1 45 70 70

0 30 50 60

-1 15 30 50

-1.682 4.773 16. 364 43,182
%4 CCD-RSM LBZiHRER
it omaEs cl W R

G K R W e e LV
% min C gh g (mlg (me:
g gh
1 15 30 50 1.29 40.53 5.56 0.78
2 45 30 50 1. 40 46.84 5.86 0.79
3 15 70 50 1. 30 43.76 5.52 0.79
4 45 70 50 1.35 46.82 5.60 0.76
5 15 30 70 1.22 43.05 4.88 0. 69
6 45 30 70 1.37 48.69 5.45 0.73
7 15 70 70 1.22 43.60 4.38 0. 64
8 45 70 70 1.27 46.49 4.90 0. 67
9 4.7731 50 60 1.22 41.40 5.41 0.76
10 55.2269 50 60 1. 40 48.92 5.85 0. 80
11 30 16. 3641 60 1.31 41.67 5.33 0.76
12 30 83. 6359 60 1. 30 41.91 5.18 0.71
13 30 50 43. 1821 1.33 47.65 5.90 0.79
14 30 50 76.8179 1.17 49.26 4.66 0. 64
15 30 50 60 1.43 47.92 5.77 0. 80
16 30 50 60 1. 36 47.98 5.80 0. 80
17 30 50 60 1.36 47.99 5.76 0.79
18 30 50 60 1.37 48.00 5.79 0. 80
19 30 50 60 1.37 48.08 5.66 0.79
20 30 50 60 1.38 48.15 5.64 0.79
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CCD-RSM —WRIEA Iy 220K W3k 5,
£5 HELERSH
P G BT
KW oy P P % F 1l PAE
Y 0.0100 15.20 0.0001 17.90 1543.55 <0.0001

0.03 48.69 <0.0001 68.33 5892.46 <0.0001

B 0.0018 2.73  0.1297 0.2823 24.35  0.0006
C 0.02  31.03 0.0002 3.18 274.05 <0.0001
AB 0.0032 4.84  0.0524 4.50 388.08 <0.0001
AC 0.0002 0.3028 0.5942 0.0882 7.6l 0. 0202
BC 0.0005 0.6813 0.4284 2.95  254.62 <0.0001
A2 0.0058 8.74  0.0144 14.66 1264.10 <0.0001
B? 0.0068 10.35  0.0092 69.75 6015.2750 <0.0001
c? 0.02  37.09  0.0001 0.3527 30.4141  0.0003
%% 0.0007 0.0116

KA 0.0006 0.8963  0.5464 0.0165 2.47 0.1716

R? 0.9319 0.9993
R 0. 8706 0. 9986
Vit PULTAET 1 [iEawiREl|

KB oz FME PE W% F1E PfH

BOR0.3837  32.33 <0.0001 0.0062  90.52  <0.0001
A 0.3576  30.13  0.0003 0.001 14.65  0.0033
B 0.1880 15.84  0.0026 0.0034  48.83 <0.0001
C 1.8400 155.19 <0.0001 0.03  439.46 <0.0001
AB 0.0091 0.7678  0.4015 0. 0003 4.55  0.0588
AC 0.0630 5.31  0.0439 0.001 14.73  0.0033
BC 0.0703 5.92  0.0352 0.001 14.73  0.0033
A2 0.0493  4.15  0.0689 0.0007  10.84  0.0081
B? 0.5261 44.33 <0.0001 0.0077 111.90 <0.0001
c? 0.4786  40.32 <0.0001 0.01  190.89 <0.0001
2 0.0119 0. 0001

AT 0. 0190 4 0.0772 0.0001 3.58  0.0938
R? 0. 9668 0.9879

R? 0. 9369 0.9770

adj

'ZI:P<O. 05,5‘4%%%;P<0.01 ,*&E%%Eo

H 5 2253 BT T, 4 Bl 4 P<0. 01, Ui B AR [m]
B P2 Sl i 3 R T, SR IRR AT
PO AEH 1 PRLLAEr T 2R B 53- 504 0. 546 4
0.171 6.0.077 2.0. 093 8,¥JKTF 0. 05, 136 B £ 45 5
5w, 4 M B 2 ToH S R B R >90% , AT AR
AR AR %XT HAZ w52 e 3 T R R R,
R* S5RGEYUE RER, M2/ T 0.2, RIIZ T
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FIEFrh e iR e 7 LA [ et I
AORRIUR ST BN 1. 46 48. 44 6. 17 0. 81 mg/g, k15
FH 56. 88 mg/g, SHARIHIS(Y 57. 21 mg/g BYFHXT
RN 0.58% , L B 25 5, 45 53R W AR A 5
FHEF TG P LA R B T 2 A AE

5 NG
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