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LIU Yi-han', TIAN Yun-gang', WANG Jian-xia', GUO Hong-wei' , WEI Hua'?**
1. College of Biology and Environmental Science, Jishou University, Jishou 416000, China;
2. Tujia Medicine Research Center in Hunan, Jishou 416000, China

[ Abstract]  Objective; To establish a high performance liquid chromatography method for simultaneous determination
of kuwanon G, kuwanon H and morusin in Mori Cortex and optimize the extraction technology of them by response surface
methodology. Methods: The contents of kuwanon G, kuwanon H and morusin were used as the response values, the ethanol
concentration, extraction temperature and extraction time were taken as the main factors. Based on the single factor
experiment, the central combination design experiment was used to optimize the best extraction technology for the three
ingredients. Results: The optimum condition for extracting kuwanon G, kuwanon H and morusin from Mori Cortex was as
follows: ethanol concentration 68% , extraction temperature 74 °C, extraction time 110 min, ratio of material to liquid 14:1.
The yield of kuwanon G was 7.09 mg-g~', the yield of kuwanon H was 1. 74 mg-g~"' and the yield of morusin was 1.69 mg-g~".
Compared with the predicted values, the relative error was about 0. 30% , 0.41% , 0.42% , respectively. Conclusion: The
technology of extracting kuwanon G, kuwanon H and morusin from Mori Cortex obtained by response surface methodology is
scientific and reasonable, and can be used to expand production.

[ Keywords ] Mori Cortex; response surface methodology; kuwanon G; kuwanon H; morusin; HPLC
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2.1.1 g5 f@i%fE: WondaCr act ODS-2 #:
(250 mm x 4.6 mm, 5 um); WA 0.2% R

(A)-Z B (B), BEJEVEB (0 ~27 min, 44% B;
27 ~28 min, 44% ~ 50% B; 28 ~ 47 min, 50% B,
47 ~48 min, 50% ~55% B, 48 ~70 min, 55% B,
70 ~71 min, 55% ~100% B, 70 ~81 min, 100% B,
81 ~82 min, 100% ~44%B, 82 ~90 min, 44%B) ;
Pi: 1.0 mLemin™'; KK 265 nm; FER:
40 °C; #EEEE. 10 Lo
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HIEE E 2 2 50 mL &), 7800 4% 4], WUdE & i
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1

S B |

0 15.0 30.0 45.0 60.0 75.0 90.0
t/min

0 15.0 30.0 45.0 60.0 75.0 90.0
t/min
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®2 RAKPRIMG, RIAHMRERM
AR RLEER(n=3)

e F ih hE AR/ SR/ FEEL RSD/
it/ mg mg mg R/ % %
MG 1.7725 1.5040 3.2511  98.31 0.45
1.772'5 1.880 0 3.594 5 96.91 0.12
1.7725  2.2560 3.9663  97.24 1.16
R H 0.4350 0.360 0 0.791 6 99. 06 0.82
0.4350  0.4320 0.8602  98.43 1.13
0.4350 0.504 0 0.936 6 99. 53 0.25
F2ER 0.422'5 0.329 0 0.746 6 98.52 0. 64
0.4225 0.4230 0.8348  97.48 0.93
0.4225 0.5170 0.9410  100.29 1.16
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4 70 16:1 70 80
5 80 18:1 75 100
6 90 20:1 90 120

SR, W% L EABUN NN, RE G,
R HAEFE LA REW LT, 15 60% 4b 1k 5
Bk, ZIGRMCMREZARLEE FRER,
R H AT T, OB 5 H IR %
B4R A BRI 2 RS W0 B, B WOk LM 101 1
IUEN4], RE G A BB TS K, 1
LG, R G AR TR, 5T TS,
WO HRBGR T, R G oI B, REH
MR RS REMMM, %60 CikaRA, 5=
F R AR R 7EHLIR 80 min B =% A By
A



2020 4E7 1 A5 22 % 45T I HEBE 2 Mod Chin Med Jul. 2020 Vol.22 No.7

- WG —e— REH —a— F¥EX

727 72¢
A B
70+ 70 _/_/\-——'—'
T 68} T 68+
en on
2661 2 6.6
S~ S~
4
i 18 T - e o B . . . .
W= hd hd W= A re
HE 1.6 F o/./;‘\‘_‘\‘ H 16 | O 4
14 | 1.4
1.2 1 1 1 1 1 J 1.2 1 1 1 1 1 J
4 50 60 70 80 90 1001 1201 141 161 181 201
LEFRR B/ % K EE
727 721
C D
70 F 7.0 - ./.\./\'\-
_ 68 -
‘OD ‘OD 68 '
., 6.6 F :
g 2 6.6
™~ ~
i 6.4 ﬁ
= - -
- — g 15 = e e a—
et e}
1.4 14k
].2 1 1 1 1 1 1 J 1 2 1 1 1 1 1 J
30 40 50 60 70 80 90 T 20 40 60 80 100 120
PRI/ C HEIT H]/min

E: A ZEABUMB R AT RE G, 2E H, 2R EBUEREM; B RHIEX R A KT RE G, &5
H R R R0 A2 ; C RBUREX R BP0 G, 28 H, 580 AR 0 D. 2N 0 52 H
B ZRE G ZRA H, F R A0 o

B2 RERMRI G, REH, REFRRMEHZIN

2.4 T T ER R ®5 RAERRIZMEERBETIRER

2.4.1 B RSB R R R R R ﬁlhﬁW/nﬂ@/ﬁﬁ?
. e . ¢ mgg mg:g mg:g
R, GRFIECTRE . WORHEL . FRIPURE . 2

>0 o o X 1 60 60 80 7.01 1.73 .63
BT S G, S H, RyERSTENZm, EEE 5 0 6 120 7 0 - L6
RHEBERRFR, ALENEMKAKFEHT, 0, -1 4 80 90 80 6.90 1.70 1. 65
R, ACASEE SR (YY) . R H FEY,) . F 5.8 30 80 6.48 1.65 1.62
FREEY,) IR, R KRR 4, 6 60 60 80 6.99 1.73 1.62
£4 RAEENTEMEERSEEERATEH e
iz 8§ 40 30 80 5.98 1.53 1.40

KT 9 40 90 80 6.97 1.70 1.56

A% Brc ¢/min 10 40 60 40 6.83 1.66 1.48

-1 40 30 40 11 60 30 120 6.50 1.67 1.57

0 60 60 80 12 60 9 120 7.03 1.74 1.67

1 80 90 120 13 60 30 40 6.22 1.62 1.59

14 60 90 40 6.94 1.72 1. 64

2.4.2 W EIRE % R Design-Expert 8. 0.6 15 40 60 120 6.76 1.62 1.46
A, #E#E Box-Behnken L% T1HALE, el &2 16 80 60 40 6.88 1.70 1.64
WA S, TR 3 D EE, BERILES, 17 60 60 8 7.04 .73 .62
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2.4.3 w0 45 R o A B ] Design-Expert
8.0. 6 FfFx 5 G5 RIEATZ LI G , 155 M

G. RMH, Ry PCsEryasR, ke,
T [ 2R 8000 (B F MR R A R LR T ~ 9,

R6 RIG, REAH MRFFWMIFHE

S myEyp:
[ G Y, =7.03 +0.093A +0. 33B +0. 054C — 0. 14AB +0. 050AC -0. 047BC - 0. 13A? -0. 32B% -0. 0352
[ H Y, =1.74 +0.033A +0. 048B +6. 132 x 10 >C = 0. 029AB +0. 015AC - 8. 075 x 10 > BC - 0. 049A% —0. 039B - 8. 138 x 10 ~3C2
o Yy =1.63 +0.086A +0.043B +2.321 x 10 73C - 0. 032AB +0. 014AC +0. 012BC - 0. 063A% 0. 011B* - 6. 185 x 10 ~*C?

R7 RMGEPFTENAEDHER

T KW R ERE] ;3 ¥y F{E P{E
TR 1.62 9 0.18 54.59 <0.000 1
A 0. 069 1 0. 069 21.04 0.002 5
B 0. 88 1 0.88 267.79 <0.000 1
C 0.023 1 0.023 7.07 0.0325
AB 0.079 1 0.079 23.97 0.001 8
AC 9.970 x 10 3 1 9.970 x10 3 3.03 0.125 4
BC 9.001 x10 3 1 9.001 x 1073 2.73 0.1422
A2 0. 066 1 0. 066 20. 12 0.002 8
B? 0. 44 1 0. 44 134. 89 <0.000 1
c? 5.305 x10 3 1 5.305 x10 3 1.61 0.244 9
5% 0.023 7 3.292 x10 73
KA 0.015 3 4.996 x 10 73 2.48 0.200 5
gl 8.057 x10~* 4 2.014 x10 73
MR 1. 64 16
*8 RMHMBPIFEMNAENHER

J5 25K 15 Rl A B ¥iJ5 FAE P{E
el 0. 050 9 5.577 x10 73 20. 08 0. 000 3

8.500 x 103 1 8.500 x 103 30. 60 0.000 9
B 0.018 1 0.018 66. 56 <0.000 1
C 3.009 x 10 -4 1 3.009 x 10 ~* 1.08 0.332 6
AB 3.421 x10 73 1 3.421 1073 12.32 0.009 9
AC 8.644 x10~* 1 8. 644 x 10 ~* 3.11 0.1211
BC 2.608 x10~* 1 2.608 x10~* 0.94 0.364 8
A? 0.010 1 0.010 36. 87 0.000 5
B2 6.483 x10 3 1 6.483 x10 3 23.34 0.001 9
c? 2.789 x 10 * 1 2.789 x 104 1. 00 0.349 7
5% 1.944 x10 73 7 2.778 x 104
PRI 1.336 x10 73 3 4,454 x10 4 2.93 0.163 1
gl 6.083 x 104 4 1.521 1074
iR 0. 052 16
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K9 RF¥FMAFTENFESHER

J5 2R V- B ¥J5 F{E P{E
T 0.097 9 0.011 16. 60 0.000 6
A 0. 059 1 0. 059 90. 68 <0.000 1
B 0.015 1 0.015 22.39 0.002 1
C 4,309 x10~° 1 4.309 x 10 =3 0. 066 0.804 1
AB 3.975 x10 3 1 3.975x10 73 6.13 0.042 5
AC 7.821 x10°* 1 7.821 x107°* 1.21 0.308 6
BC 6.198 x10~* 1 6.198 x 10 ~* 0.96 0.3610
A? 0.017 1 0.017 25.93 0.001 4
B2 5.188 x10* 1 5.188 x10 74 0. 80 0.401 0
c? 1.611 x10~* 1 1.611 x107°* 0.25 0.633 6
B 7% 4.543 x1073 7 6.490 x 10 ~*

AU 4.568 x 10 ~* 3 1.523 x10 ~* 0.15 0.925 1
afiiR 4.086 x 1073 4 1.021 x10 3

MiRZE 0. 100 16

HRT ~9 Tz ral M, R G, R H, £
R PR [ AR P <0.01, AT P {E (735
~0.2005, 0.163 1, 0.925 1) ¥ KF0.05, FKHH
RIRAWEFIEE L, AIEr FR R (Y, Yy,
)53 4R AL B, CIER; 3 MREKZICr
43524 0.986 0, 0.962 7, 0.955 2, ZFHAFEEILE B
WEFE A I XS AU R, TR T RBE T
S G ZRER H 58 R (B O & R B, M
KTALEN, 3AHEF, AN BXRE G K
TR R, CRWEE, HEmIy N B >
A>C; ZHIH AB 2 HAEFIE AR 22, R
HAT BTN B . R 8 WTLIE, XF S H
TSR, — R A T B A, SRR E]
CARE, W EXF R B>A>C; AB L HAE
RIS %, kI AY B i . K9
B, A MBS R KRR R R R R, 7
HURta] C A2, SRR ERIUY 8 A >B>C; 58
HM R AB S HAE MR, ik A X
FEFARPCE B AR

Hi A4t R 2z il e 5w 3D (3 ~5), B
MR T 3 DMERIZ AR XA BRI G, &
B H Sy B3R IS B o — 2 T A
W, 27 28 EAR AR W S, = A TR AT 9
FORSLHAF R BN . 0l UL 3 ~5 Al 3 4
=R NI, AT 2 P R 5 SR IO R S LA X
REEPRM G, 0 H, 2R 2K

A, T TR R S RO [E] L BRI S R
IFA] 2 ZH 38 H AR FIRE 3 A4S G0 1 4 B 1 34 52
Bhe XHRT~9 M 2m0rai R —30

2.4.4  BESEER  CRAEAIHIUEYIRE, 7E Optimization—
Numerical—Criteria , i Solutions 43 Bl %& 35 B>
PEACII, 3 B SR 4 4 U J R 15315 21 45 [
R KB AE, B0 R G e fE 52 B4 1
65.75% 2.1, WOk 14:1, 71.93 °C4#£H 107. 81 min,
PRBUTEM 0O 7.13 mg-g ™' 55 H A9 SR I
R 64.75% LI, WOEHEL 14:1, 74,66 CHEHL
93.93 min, EEFRSECH 1.75 mg-gfl; BEE
HI AU 69. 14% L%, WORHE 14:1, 100 C
RIC120 min, $8BOR R ECH 1.70 mg- g™,
Solutions T~ [A] B 5 3 NMEALI, FAFRTH R 3 %
o3& BRI LA BG40 5 15 2 & PR ok (E,
B = H RIHEI AT 2 68.64% LE, Tkt
Fb 14:1, 74.26 °CHLEL 110.45 min, $REURE504 51
NEMA G712 mg-g™, FEIHL75 mg-g™", V&
1.68 mg-g ™' o NHEAT Ao FE U 2 25 R 5 ]
B A THE Y B 5 PO 25 A 22 R K, R R R B
PR3 Ao o 75 i B S 4 T 2 Y AT AR AR
KRR R E T ZSEBER . 68% L1, W
BHEE 14:1, 74 CEERCT110 min, X% T 2#173 IKHE
IR, SEPRINEE I E 5 B0 ) Fllil G 7.09 mg-g ™"
ZMIH 174 mgeg™' | FEEF 169 mgeg™', 55 A X}
Ho, MR ZE 28 0.30% | 0.41% |
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0.42% o VAR S 56 4 Ak 1) [ U= AR 780 5% SIC B 15 50 114
PG B S, IE B R A e R T 0 5 R R &
fill G, M H, FERPPICT 20, AL
Bl2EsC, i HPRE AT 5
3 itig

I XS HPLC & 50 8 A5 R 64T T 2 8%,
FELE T H K. HEE-0.01% Hiig, LE-K. &
i-0.01% W iR, ZH5-0.02% W iz 5 Ff i g A,
GEREI SR N0, 02% B R AE I A A
VERL, 3 FPSAr 0 oy B R, TR R AF, RELCP
Fs SRR XT3 Fosl o dE 4T H A, KRR
Fil G FN S H $5z KR K 3528 263 nm, FoF
B R K 269 nm, i A 3E DL 265 nm
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