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Abstract: In order to improve separation and purification efficiency of kinsenoside from Anoectochilus roxburghii, in this study, the deep
eutectic solvent crude extract of kinsenoside was prepared for the further separation, and the effect of macroporous resin chromatography and
silica gel column chromatography on the separation of kinsenoside was compared. In addition, the conditions for the separation of kinsenoside
by silica gel column chromatography were optimized. The results showed that the adsorption capacity and desorption rate of kinsenoside on
DM130 macroporous resin were 24.69 mg/g and 17.89% respectively, and macroporous resin could not selectively separate kinsenoside while
silica gel column chromatography had a good effect on the separation of kinsenoside. The optimal conditions for the separation of kinsenoside
by silica gel column chromatography were measured as elution solvent of ethyl acetate/ethanol/acetic acid (6:4:0.2, V/V/V), loading volume of
0.60 g and elution rate of 1.25 mL/min. The kinsenoside recovery rate of 79.29% was obtained under these conditions. Then the elute fraction
could be purified to >99.00% purity by semi-preparative high performance liquid chromatography. In this work, a simple and efficient process
was established to separate and purify kinsenoside from the deep eutectic solvent crude extract, which is beneficial to the development of
Anoectochilus roxburghii industry and provides theoretical support for subsequent research work.

Key words: kinsenoside; macroporous resin; silica gel column chromatography; separation

E[BE W

R AT Pk A8 S R AT 24T 70 S (] DU B i AH,2022,38(5):183- 188 ,+42

YUAN Xin, SHI Fan, HOU Yi, et al. Separation of kinsenoside by silica gel column chromatography [J]. Modern Food Science and
Technology, 2022, 38(5): 183-188, +42

G 2R3%E[Anoectochilus roxburghii (Wall.) Lindl.] NAA&E=2, i 2 2R E 2R EY),

WiksHER: 2022-03-06

EEWH: IHFEREITRITEA (2019A0103008)

YEEE: S (1996-), %, WELRAstE, HsThE: aRRE5TEE,
E-mail: 13710616227@163. com

BIRMEE: BRE (19720), B, L, ¥R, WRAE: AREPRAS
4N, E-mail: fesghu@scut. edu.cn

TE AT EL HA, 2 LU AR AR I 5
HulX, FEFREARE. G AREHATI H & A
hEAEGER MR, JETHORGa . SLEE
N TP EE AR, AEA W RS A
ERATZRAMME. LSRR ERI LSS
MR 25hE, AERGUL. P BB, ST

183



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

U2, RO oA B, “fhigh, “2E7, Bk,
SRy BATRIEP . Feipt. Hrpsetl, (Raroes
SRR, HERVERE, %4, iRy
FRIR ILAG AR S R B A B
EYERFE, BRENEETEIS. EEEE. 2R =
i JEE

%283 (kinsenoside), 544 3R-B-D-ME AR
BRI T NER, R ELEME TR,
BEN 6.37%~22.66%"". YESCERIRE, ST A
A RRAE . BRART, AT ) JeEl
LRGN, HAT, MELET Ltk S
T b TSR SV P A B, W AR A 7
REHL KL AEIR B4 B8 il il alifh %, Liun 20
FIAMEE . 2R B AN IE T BN G2k v 2B EY
V) (1314 g) BHATAEL, 20 IET B2EE%4 HPD
100 ZERFLBHEFIRERAEET 255, 193] 800
mg SETF . BN SRR K P IREB, &
LRI RAR, MELASTHUREBAL A7

AR ZH BT HH AR B SR A R R A R 5 A4
FERCHAG B & R S LE T, (AR P
EHZW. WRERT. Kk, A YESPHIRRE
B 5 B Al DRI m A N S 2 . AR
PR 7 KL iR . RERAE EHTEN %1 7>
BSALIRR, AL T — R R A T
VIR, NEERET B % T2 3EE T — &M
PSR TR

1 MRERE

L1 AR5 A

SESET I AR VR TR AR P A BR A F
s HE SRR, F S A RAR; FE
RS, BRI A RILAE NKA-9.
AB-8. D101, DM130, bifgRmAPRHA TR AR ;
LIROTE, BlZRMEHEIAR: OB, RiEFta T
HIRATE &5 FEE. VKSR, KR 22
Iy EERERAR . BREREE. EEAEN, TR
THHERHR, RN RA R AE]; AEL
B, EZEBERAI AT B0, AR
REHRAR . LA A4t .

12 EENHRE

BSZ-160F Hifi H sl sEss, Bkl A
FRAFE; ERE, ReEdHbmneEERAR;, 'S
THEfE, Ll EREMEBAERATA; Agilent

184

1260Infinity 11 F IO EHE 0, 2 R R IGFHE A ),
Agilent 1260 Infinity 1T 7&K GRS RGNS, SEE 24
(S Es TNCIE

1.3 R F =

13.1 2L&EFRIR

TR RSEM RN RE, 0%, WEY
BRRIARLE 250~830 pum  [H] ()& 838 A, HERRFREX 5
g MIELRSEN A, IO 20 mL /1) H &AL AERRANSE B AR
FERR 101 BER LA IR B A VAT (FrK & 40%),
FIRTEE 3h, LRSI 1:10 AR ENFE, f#
FHER B PL 40 mL/h (3R HEA T, UCEE T 60 mL
VeI, BN EETF I
132 2R EF TSN

K FH 22 JE AT e FB 0o 4 4R 3 AT e o 1
Mo 7EREBS 2L 1 om b, WREURER SRE, FE
HEAANET 0.5 cm, TFE SR RIFHI(Z
T8 . - . F: UKBERR=5:5:0.2, V/V/V) HIENTEIH,
R FF TR 2 TR TS 1 em B, 52ZHT.
kedde AT B0, THESLIEL N Refi .
133 &XEFTEMHN
133.1 fitiskfk

#3824 >4 Diamonsil Plus C18 (250 mmx4.6 mm,
S5um), VEAHAHEE-K (2:98, V), SR,
J% 0.6 mL/min, A:E 30 °C, HEFEEN 10 pL. K
BRI 2% 2 Ak AL R N 60 °C, 3K
HNEA, RIE 1.7 L/min.
1.3.3.2  FrUEMIZE A2V
3.6
341
32¢
3.0F
2.8F
261
24F
221
20
1.8

1.6f . . . . . .
1.6 1.8 2.0 2.2 2.4 2.6 2.8

log C
E 1 SLEEIRER—LZ
Fig.1 The standard curve of kinsenoside

K < 2 T b v ot FH R 4 7K TE B 70
59.17. 118.33, 177.50. 236.66. 295.83. 591.66 ng/mL
HIARHE RV, FRAR OGS ERE, ORI
PAETIAR AR B X B (log AD NNAARR,  LUbrifE
AR FE AT EUE. (log C) AREALER, ZafilbriEh
oo WK1 PoR. ZHE, SEGEHSERRIHE

y=1.6639x-1.2298
R?=0.9996

log A




MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

N y=1.6639x-1.2298 (R?=0.9996), fE 59.17~591.66
ug/mL VLN R R R AP, 1Z TR T /a%E
W S H S IIIE .

134 ALEFOETHART

AR E TUKFEAIRE (4°C) 1, 43HITE 0.
2. 4+ 6 1 12 h @ i v OO (- 2% R U A U
#% (HPLC-ELSD), icskUiiiit4 RSD fH.
135 KILKAESH B 2R EF AR

1 TEEEKFLAARRIMER
Table 1 Properties of different types of macroporous resins

HEREAP & A o & AR (m/g) Bz R ~H/mm LA R~ mm
AB-8 AL 1150~1200 0.37~1.25 12~16
DM130 b AR 450~500 0.37~1.25 10~11
NKA-9 Ak 500~550 0.37~1.25 10~12
D101 JEALME 480~520 0.37~1.25 25-28

1.3.5.1 AL i () it

ARG R R 4 PhOCFUA IR (R S8 BRI o
1 R, FRELS g FabEE i KU g THETS i,
BN 20 mL 2% H PSR, =il N TRR I 24
h JEiduE, eI P S ETIRE, THERME.
KA e eSS, AN 20 mL Z808K, #R9% 12 h BASE
IVEFIREIIEEH, BES TR 20 mL 80% LB
W, PRIEE 120 5, o3E, e TR b &2 1k
FE, THERETER.
1.3.5.2  DM130 BURALIR P HESH AR B it 2k

FREUE & DM 130 BUB M AEE AN EASH 2 cm
PSRN, S R 20 em, IR EEA 1 mg/mL
(R4 RS ETFHRBOR, LA 2 BV/h BIVE ERE, 2350 5E
FHIBAE 12 24 34 44 5. 64 7+ 8. 9. 10 11. 12BV
2R (IR . DA BAA TR ARAR, KR
SEEFIREE AR, 28] DM130 IR FLIR BB
NEBNAS I P i 2% .
1.3.6 AIAE B4 B2 XREF QR
1.3.6.1  VEMIA A L 4 22 1F 43 B2 i i

I3 MR R TR 0T 4 28 S A ot A
Sy B AR R P RE AT T, AR RE 2
JROAR - PR Sk L JRE R ) EE RS A R AR A A e e e e
JEFEFR, T e e e AR, RAERITHE A
T

a
R, =—

f b
A
R—— L AS1H;

a—— R &3 E0IES;

b——REF| R R A EEISER .
13.6.2 RS2 7 B 1R

FRAE SR R SRIR T E | B A Rt s, 3%
RELIET ) EFEER S EOEH 7 S Al . ¥4
TRIVEER R SR EIE A EARA 2 cm IS

JEMTRE, SRR 1:10, 22 BIFREL_EREE 0.30.
0.40. 0.50. 0.60. 0.70 g MFRFNEERARZ T, #E
Beltimig 4y 1 mL/min, KA H3hE AR LL 10 mL/
BV, R T R R E T
KRR EAESLET B RN IRES S BT T
(50 C) BEAVIENG, HZEBKER, @it
HPLC-ELSD il o1 R4 1 i IR
1.3.6.3  Belltis 20 S 2551 7 B8 120

MR bR SIS A e IV 7 B g A A
o ISR AN S A5 B Al .
TR IIRE R B2 AN BN 2 om (3%
TR, SR E A 1:10, FRESZETRM 0.6 g
INEBNEERR PR Z T, 3 B e BIE 2558 0.50
0.75. 1.00. 1.25. 1.50 mL/min. &FH E3hEE IR
DL 10 mL/AE WG, KW e st A7 i 2 A
IENT, KRR EHSSET RARMNMTEES R
TR (50 °C) BrEANERGE, HZEMKER, @
it HPLC-ELSD Fill H it S &2 1 i RIieR
137 &XREF5 B &

K Agilent 1260 ¥+l 2 2 5 RGRAH i - 28 50
Ror i 8 50) G 2T AT 70 B % . 2Pl g AT
YMC-Pack ODS-A (250x10 mm, 5 pm); JshAHAH
K (2:98, V/V), SFEREHEML, W& 2.0 mL/min,
FEIE 30 °C, HEFERN 100 uL. ELSD FALTEE AR
EIREYIR 60 C, #AAANE, WHE 1.7 L/min. Y%
BEREanE, AR TR R S EEE Al .
13.8 #4541

SERHARII N =T, K SPSS 22 X Hidh it
1780, BEMIKEA p<0.05, AFEFFRERR
HAREZER, KM Origin 8.6 HAFER.

2 FER5vHS
2.1 A KEHH T HEOMN

185



MR BRI

Modern Food Science and Technology

2022, Vol.38, No.5

2 JENTRERE T T & 28 H o B alifb it fE b
[P S RS AS I . a0l 2 s, ARdh 1 N4k
FETARES, FEA 2 AHESLIERIUE, 4 kedde
REBER B, THEWHE T RAEEN 0.51. %77
TEOTARYE 2 TR B s 07 B /NS IR
i A AT I PR A I

i 2
E 2 SZEHNEMS
Fig.2 Qualitative analysis of kinsenoside
Al RREFES 20 SREFRIVA.

22 BREFMRTEART

BEE A TR AE G, S22 H T RER A4 H PR
BHA SN, B SRR, SEERES R 2 PR,
TE 4 CHMT, 0~12h NEEOEHRREERIF. #
SHUSEHFEMATAE 4 CF, 12 h NIERIEFEIE .

R 2 EEHREMHR
Table 2 Study on the stability of kinsenoside

AREE/M EHER RSD%
0 3208.88
2 3171.34
4 3198.11 146
6 3292.12
12 3246.13

23 KA B &L EFHIR

23.1 KRILKHAS 84 Thik

KIS HEXT A S 53 B 52 HERR I LER AR
RFLAR RN L R R e imi ™), Hobk e - BARTILAE I,
BRI N T, — ORI, ORI R
55, WIRFUM PRI REER AT . ASRatait b bt
AR NSRRI FE BRI AR, HT4&
LRSS 7 Bk o

4 FPAN[E TS R F LA i e 2 E PR SRR S
W B 505R B 80% L BEXT %5 AR (PRI R SR W] 3+ 4
BN, DU RFLR i IR B s AR ROR R IHAME
{2 DM130 ZERFLA I RIS P R AN s R II T

186

Fofth =FhpifiE, FOR PN ERIA 24.69 mg/g, MRRAAN
17.89%. JRAIATHER KFUB RS - H Anib &1 g b
YER S IRIIAIE . FLARHLR AR B Ar e S (8]
TERIER AR ). AN R LR E IS R .
i, 263 DM130 BURSLM AR TR 20 7T

30
a
25+ b
b b b
o 20F
B 0
o 15F
@
= 10F
i I = N B
0

AB-8 DM130 NKA-9 D101
W HEFRSE
& 3 TRIEBKFLNAETT S LT RIRME
Fig.3 Adsorption of kinsenoside on different macroporous
resins
E: ARDBFERTFEFMEE, p<0.05 TF.

20 a
| I b Ib
DM130 NKA-9 D101

L b
10II|
0 AB-8
CITER

[l 4 RREIXEATLIN AR & s ORI

Fig.4 Desorption of kinsenoside by different macroporous

&R

W

resins
2.3.2 DMI130 B K 3UIRHAS 30 AR M oh 2%,
0.18
3 0.16F
%0.14— \1/{\1 s /\/l
g il
= 012}
g 0.10F
i L
i 0.08
&K 0.06
N 0.04}
0402 1 1 1 1 1 1
0 2 4 6 8 10 12
PR / BV

[ 5 DM130 BUKFLI RS mNASAR ik
Fig.5 Dynamic adsorption curve of DM130 macroporous resin
DM130 BLRFUAH I X0 < 2T A 3l AR Ff h 2
e 5 pos, SREEERH 1 BV 32 3BV I, &
LTI H 0.04 mg/mL T 0.15 mg/mL,



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

B2 A RE A I 2 12 BV I, Ss iR EAE
0.12~0.16 mg/mL JEFENWEN, TR,
DMI130 24K FLIR AR i it 4 2 3 1 Je e B ME W P
H, EMRE, RSk R B NEA T
SLIEF .

24 ERALEN 2 ESREHFWIT

24.1 HBUER BT EKRET B HH

P AN [ EAF 4 40 e B VA AR A TSI ae ™Y, 45l
VEMIA TN S 2T 17> B 45 Wik 3 B, §i 6
JEHFIAE L1, PRSI L™, 15 6
FHRFFFPIIIMN T D E AR, PEAEREN . HE™
IR UL R B RER R . BARE AR
ViR Ry B ROy, (BRI, A
EHHTE&EET N B, 7 5/ 9 SRR
HELETRIT 75, H RAHAE 0.40~0.60 2 B LL4L
HIE, WARSEIRERE 9 5 RRIFFIMMRE A 2 B3 1 et
T, Ve IR LB LB BRI 6:4:0.2(4K
FRED.

% 3 PEBUATILLGIR S EH S B

Table 3 Effect of eluting solvent ratio on the separation of

kinsenoside
%5 BT (RAREL) WE  Rih
1 LERLES/ TR (8:2) + 033
2 LERLE/ LB (7:3) + 059
3 LERLES/I LR (6:4) + 049
4 A5/ FEE (8:2) + 041
5 A5/ FEE (7:3) + 049
6 245/ FEE (6:4) + 056
7 TEATES/TEE/ TR (8:2:02) - 037
8  LERLE/TE/TE: (7:3:02) + 054
9 LEALBE/TEE/TER (6:4:02) - 051
10 N5/ FEE/ TEA (8:2:0.2) + 022
11 A5/ T/ TER (7:3:0.2) + 044
12 A5/ FEE/ TER (6:4:0.2) - 065

E: HRTRBE ST 5, AT NGRS E
W,
242 FHEAEKREFBOYA

FeERAE S MT 190 B A3 £ 52 31 ERER s 2]
I3 PRI A 26 E T HLA 0.304 0.40. 0.50. 0.60+ 0.70 g,
I AR B A g se R, 45 R 6 fios, 1E
0.40~0.60 g ] EFFEASIERIN, EREEAWIE I,
A RIZHTAR L, 2 ERERCN 0.60 g IV, IR IR
AL 69.12%, H24 EREEARSIG NN, AEIRE
AR 72, AR R R AT e N E T AR I R A TR,

CUEBEMT EIR; 2 EFEEDY 030 g I, [l thn]
BB 60% A A, HEMLAERTPERAE bl U ETEE N, &
USETH ARG EHERRNZER L.

80

a
a
a
60 - be b
40
20
0
0.3 0.4 0.5 0.6 0.7

EHE/g
Bl 6 LHEXNELERT S BN

Fig.6 Effect of loading amount on the separation of kinsenoside
243 HMRFAEREFS BT

TERAER) 7 B A b, PR R 0 2 L]
R VEBGERLR, B EYITE AR B SO
MEBBE, S BSORAME, MR, BiR
AT RES I B SR, AT S B3 B R B K
ARSZEEL T 0.50. 0.75. 1.00+ 125, 1.50 mL/min
AR TSRS, SORAIE 7 PR, 1E 0.5~1.25
mL/min FFUETE N, BEEBEBEAR AR, 5
LR I RIS AN R 43y 1.25 mL/min I,
BEGEH I A RUR B i, RIS B T S
79.29%; AIRARLEH RN, A CRA % .

100

[ / %

80

60} a

I / %

40+ b

20+

0

0.50 0.75 1.00 1.25 1.50
JE / (mL/min)
B 7 SRR SLEF S EAS
Fig.7 Effect of elution velocity on the separation of kinsenoside
1E LR L/ B PRI 6:4:2 (ARFRELD

EREEH 0.60 g\ WEUE Y 1.25 mL/min FIRERAZ
Prok N IRAFI AL B AL 7y, P&
RO - 2R et gk — P alifh,  ZE il a]
10 min FSAE HARH Ty, HASRGRTIRIGS 2 ETE
Fafifh, AiERT 99.00%. Fit, FERHEENNESE
G2 2% A e ROBUH i ) 245 B 2 A
B, SINEVISLE K.

187



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

3 Z5ig

ASZIE SR NKA-9. AB-8. D101. DM130
DUF R FLARS T G R IR s VA A B A T 43
B, FERIIUR AL A o B AR B, A EH
TELET S & R AR ENT 5
B GLRETY, B BELVATI Ll 1R .1
LW LFR=6:4:02 (V/V/V), EFEE0.60 g, WeliHE
# 1.25 mL/min, fEUCIRALZEAE T, SR &0 R
TRAH R 78 R R BT S G HEAT 4 B )45, 7T
DASREXAEE KT 99.00% 1S 2R T 4l it . At Fid ik
FEEIRAE JEAT 7 B S R e & Y1) 28 L v RO £
- 28 RO AT I AR AT AT 2%, 7 B9 A IR 1
B, PR, ASIRAE, NS ERET B Al
T AW FT T RS

[11  YE Shenyi, WANG Zhen, SHEN Jiayu, et al. Sensory
qualities, aroma components, and bioactive compounds of
Anoectochilus  roxburghii (Wall.) Lindl as affected by
different drying methods [J]. Industrial Crops and Products,
2019, 134: 80-88

[2] LI Shuailing, WANG Zhian, SHAO Qingsong, et al. Rapid
detection of adulteration in Anoectochilus roxburghii by
near-infrared  spectroscopy coupled with chemometric
methods [J]. Journal of Food Science and Technology, 2018,
55(9): 3518-3525

[3]1 YE Bingzhu, WU Yanbin, ZHAI Xin, et al. Beneficial effects
of endophytic fungi from the Anoectochilus and Ludisia
species on the growth and secondary metabolism of
Anoectochilus  roxburghii  [J]. ACS Omega, 2020, S5:
3487-3497

[4] CHEN Ying, TAN Chushan, NG Chiewhoong, et al.
Development of a HPTLC method with iterative calibration
approach for quantitative evaluation of kinsenoside content in
different types of  Anoectochilus  roxburghii  [J].
Microchemical Journal, 2021, 165: 106076

[5] GAO Huashan, DING Linlin, LIU Rui, et al
Characterization of Anoectochilus roxburghii polysaccharide
and its therapeutic effect on type 2 diabetic mice [J].
International Journal of Biological Macromolecules, 2021,
179: 259-269

[6] WU Tong, LI Shuailing, HUANG Yugqiu, et al. Structure and

from

pharmacological  activities

Anoectochilus  roxburghii (Wall.) Lindl [J].

of  polysaccharides

Journal of

188

[7]

[13]

[14]

[15]

Functional Foods, 2021, 87: 104815

DENG Mengyi, LIU Yaping, HUANG Yingying, et al. New
bioactive secondary metabolites from the Anoectochilus
roxburghii endophytic fungus Aspergillus versicolor [J].
Fitoterapia, 2020, 143: 104532

YE Shenyi, SHAO Qingsong, ZHANG Ailian. Anoectochilus
roxburghii: a review of its phytochemistry, pharmacology,
and clinical applications [J]. Journal of Ethnopharmacology,
2017,209: 184-202

WEI Mi, CHEN Xuemin, YI Liwen, et al. Detecting
kinsenoside from Anoectochilus roxburghii by HPLC-ELSD
with dual columns of NH, and AQ-Cig [J]. Phytochemical
Analysis, 2020, 31(6): 700-710

Sk, SR, 592, S HPLC-ELSD i & =R P 4 5 45
LGEN S LOEF & R[] & i TARHL,2017,38(2):75-78
ZHANG Chao, WU lJianguo, YI Jun, et al. HPLC-ELSD
method was used to determine the content of kinsenoside in
three plants [J]. Science and Technology of Food Industry,
2017, 38(2):75-78

QI Changxing, ZHOU Qun, ZHOU Yuan, et al. Kinsenoside:
a promising bioactive compound from Anoectochilus species
[J]. Current Medical Science, 2018, 38(1): 11-18

LEE Yuanchii, SUE Yuhmou, LEE Chingkuo, et al
Synergistic effects of cAMP-dependent protein kinase A and
AMP-activated  protein  kinase  on
kinsenoside-treated C3HI10T1/2
Phytomedicine, 2019, 55: 255-263
ZOU Shupeng, WANG Yafen, ZHOU Qun, et al. Protective

lipolysis  in

adipocytes [J].

effect of kinsenoside on acute alcohol-induced liver injury in
mice [J]. Revista Brasileira de Farmacognosia, 2019, 29(5):
637-643

XIANG Ming, et al

LIU Tingting, TIAN Cheng,

Kinsenoside attenuates liver fibro-inflammation by
suppressing dendritic cells via the PI3K-AKT-FoxOl1
pathway [J]. Pharmacological Research, 2022, 177: 106092
NIE Xiaoqi, YU Qiangian, LI Long, et al. Kinsenoside
protects against radiation-induced liver fibrosis via
downregulating connective tissue growth factor through
TGF-p1 signaling [J]. Frontiers in Pharmacology, 2022, 13:
808576

GAO Limin, CHEN Xingyu, FU Zeyu, et al. Kinsenoside
alleviates alcoholic liver injury by reducing oxidative stress,
inhibiting endoplasmic reticulum stress, and regulating
AMPK-dependent autophagy [J]. Frontiers in Pharmacology,

2022, 12: 747325 (3558 42 7))



R EmiB Modern Food Science and Technology 2022, Vol.38, No.5

189



