R Box-Behnken Wil b {2 e v e rH e w5
TR 4. WEMGERTTIEDI

Fi', Z=M,", Amila Dissanayake?, HBZE?, MHlE¢’
1. BEXEM (R ) KAFWBIRAR, K 410100
2. BEFE2ENRA O HP1 = | EE IIFERINIEEEm 90502
DOI:10.61369/SE.2025100033
] E : HH: AXHARE7EL Box-Behnken ifi&igiHER AES, EXHAA—MENNERKFHROKFER. OKFE
Z. AGRFRENEKFZENBEREHAAILE (UPLC) , BREN—firElL, REAMEXRBNEMNBNE
HIEERLHTEEN T, Hik: A Minitab ) Box-Behnken BN R & #1THK, LIAKFER. AKF
BZ. AFHRENEKFZENRENEAMNE, BEEFRE. BENANZERE="EENRERNEN.
£, BFARSRAeIEENARFROMEFRES;HTAR, SERERNESGN: BEREG0C. BE
[B40min, ZEFRE88.4% HBFREG0°C. BEMKIEI20min, ZEIRE 5%, &it: BT —HEBESNRMERIE
ERANUERKFER. AFFEZ. AKFRENERFZE , ERA—MiREVMRREEAHEMAES
X # @ : Box-Behnken; AMF; AMTFEEH; AKFEZ; AKFEE; AKFIE; UPLC

The Method for the Determination of Schisandrin, Schisandrol B, Schisandrin
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Abstract : Objective: This study aimed to establish and optimize an UPLC method for the simultaneous
determination of Schisandrin, Schisandrol B, Schisandrin A and Gamma-schisandrin in Schisandra
Berry guided by the Box—Behnken design in Minitab. There was only one standard curve used for
quantitative analysis with the relative retention time and the relative standard peak area ratio. Method:
With the extraction rates of four target components taken as response values, the best extracting
conditions for the ultrasonic temperature, ultrasonic time and ethanol concentration was found based
on the Box—-Behnken. Results: By using ulira—high performance liquid chromatography to analyze
four target components in Schisandra chinensis, the optimal extraction conditions were determined
as follows: ultrasonic temperature of 60°C, ultrasonic time of 40 minutes, and ethanol concentration
of 88.4%; or ultrasonic temperature of 60°C, ultrasonic time of 20 minutes, and ethanol concentration
of 95%.Conclusion: An UPLC method was successfully established to simultaneously quantify
Schisandrin, Schisandrol B, Schisandrin A and Gamma-schisandrin with one reference standard.

Keywords : Box-Behnken; schisandra chinensis; Schisandrin, Schisandrol B, Schisandrin A and Gamma-
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Waters ACQUITY UPLC with PDA ( L15SDI657G )
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(M) Bttt

{38 7. Agilent Eclipse Plus C18, 1.8um 2.1%50mm; &
M FK: 210nm; WahtE A: S0 WidhtE B: 0.4% HPO,;
RPN WA 1 FEVRAEAER S 30 °C 5 Ji#: 0.613 mL/

min; FEFARFL: 1.0 L,
1 UPLC BB BRI

Ff[H] $itid (mL/min) A% B%

0 0.613 40 60
0.14 0.613 40 60
2.18 0613 80 20
2.72 0613 90 10
3.40 0.613 95 5
3.74 0.613 95 5
4.08 0.613 100 0
4.49 0613 100 0
4.56 0.613 40 60
5.10 0.613 40 60

(R) ARFHE
L VAR - 45% L%, T0% BE, 95% L&
2. bR il A

(1) FRFEEF AR PRI 10mg (LR IE
FIZ] 100mL 2556/, AL 20mL 28, i 1045405,
ACESERZZ &, REHE. (- 20°CHAHRE )

(2) HWRFREFFRMETLIE: HE R BAR i &0, i
A3 S 0.0005mg/mL, 0.008mg/mL, 0.012mg/mL, 0.020mg/
mL, 0.032mg/mL BURERS AR , btk &I E B EN S 64~
WPEIbRfE ORI, ISR

(3) HAbkRAEA: HPUERNHE TR, TR H %M
LR 23, BUEKEZN 0.02me/mL (ARHERER ., (U7
P REM M)

(4) eI FRRZ100g FIRTECRE, BT HLAE ALK
A, W 85% MRS 20 HI, EFRAIS FiRES . HEAFRERL
FHIETIAL) 1g 350 mL e H, 1A 30 mL $2H0%, 44
JEAZ B T PR, TR, W AR I IR O R A
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g A B C IORFH IORFm HEFR E;g
© mn) @ e @ Ew o
1 25 20 70 0.5368% 0.1166% 0.1464%  0.2108%
2 60 20 70 0.5479% 0.1190% 0.1506% 0.2191%
3 25 40 70 0.5287% 0.1147% 0.1445%  0.2074%
4 60 40 70 0.5426% 0.1179%  0.1491%  0.2185%
5 25 30 45 0.5135%  0.1078%  0.1209%  0.1283%
6 60 30 45 0.5189% 0.1102% 0.1298%  0.1566%
7 25 30 95 0.5371% 0.1169% 0.1495%  0.2229%
8 60 30 95 0.5472%  0.1190%  0.1523%  0.2273%
9 43 20 45 0.5148%  0.1087%  0.1250%  0.1409%
10 43 40 45 0.5241% 0.1110% 0.1284%  0.1460%
11 43 20 95 0.5415% 0.1178% 0.1505%  0.2248%
12 43 40 95 0.5475% 0.1190% 0.1520% 0.2276%
13 43 30 70 0.5346%  0.1156%  0.1466%  0.2088%
14 43 30 70 0.5320%  0.1150%  0.1457%  0.2069%
15 43 30 70 0.5310% 0.1149% 0.1459%  0.2091%
B

FRTBEL VS T B A bRl AL L 2 0.93

T HIZR VS TR R AR R L 2 1.07

FRT L2 VS T B R bR I AL T 9 0.95

* R BRI E e A WTAH FIVREE (A Img/mL) {94
AN VTR, 34 N A3 AR R bR e T AR

(Z) inseiREIa R

A Minitab X TLFEER | FORFEEL . bk H 22T
A AL e ST R Pa ) T4 A N SO I IV S PA TR T2 6
SE WL 3, ARSI HIBIR S (P<0.05) , Ml (Lack—of-
Fit>0.05) w3, R* %5 R? &MRLF, WINHZIERLE
RAF, REREIERG R S AR i i 2 [ REER ,

2 3 EASHTRI R E LR

Hay R? Adjusted R* P-Value  Lack—of-Fit
TR 93.36% 81.41% 0.018 0.083
HIRFIES 97.00% 91.60% 0.003 0.078
FRFHE 99.34% 98.15% 0.000 0.066
HT L% 99.76% 99.33% 0.000 0.106
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Pareto Chart of the Standardized Effects Pare!
(response is Schisandrin(%), a = 0.05)

Standardized Effect

Standardized Effect
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Pareto Chart of the Standardized Effects Pareto Chart of the Standardized Effects
response is Schisandrin A(%), a = 0.05) (response is gamma Schisandrin(s), a = 0.05)

Standardized Effect standardized Effect
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Surtace Plot o Seisandrol B(%)vs Ethanol . T Surface Plot of Scisandrol (%) vs Ech
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Surface Plot of Gamma Schisandrin (%)
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