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Abstract —

Validation and contents determination of (+)-catechin and diosgenin from Smilax china L. rhizome (SC) were con-

firmed using Ultra-Performance Liquid Chromatography (UPLC). (+)-Catechin was isolated from 60% prethanol SC extract
and diosgenin was isolated by acid hydrolysis of saponin fraction from 60% prethanol extract of SC. Finally we have estab-
lished the validation of the isolated compounds [(+)-catechin, diosgenin] and contents determinations of (+)-catechin and dios-
genin by UPLC on 60% prethanol extract of SC [(+)-catechin: 0.06878%, diosgenin: 0.48169%], and on hot water extract of

SC [(+)-catechin: 0.06584%, diosgenin: 0.42178%].

Key words — Smilax china L., (+)-Catechin, Diosgenin, UPLC, Acid hydrolysis, Validation, Content
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AlF 3 717 - Ultra—Performance Liquid Chromatography
(UPLC) 717]+= Waters Acquity UPLC® H-Class system
(Waters, America)S AF&311c}. 28-S ACQUITY UPLC”
BEH C18(1.7 um, 2.1x50 mm) Columng AR&-313T}. £4
of AH&® &wlE UPLCH ©|3 Whatman® Membrane
filters(0.2 um, diam. 47 mm)E °|-§-3l] E oL ErE
ARSIt A xEde el AR 9 ZEe A
© = Sephadex LH-20(10-25um, GE Healthcare Bio-
Science AB, Uppsala, Sweden), MCI-gel CHP 20P(75-
150 um, Mitsubishi Chemical, Tokyo, Japan) ¥ ODS-B
gel(40-60 um, Daiso, Osaka, Japan)©]21th. TLC+= pre-
coated silica gel 60 F254 plate(Merck, Darmastadt,
Germany)E AH&-SF3AT}.
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o2 03 A5 60% prethanolS 7Fste] 90°CellA] 54]
et FFFEE 3ZFET v Y FF5H] 60%
prethanol extract(58.5 g)S A Th.

XNEMHE £2| — (#)-Catechin: E57 60% prethanol
extract(58 g)5 =l YA gk § Sephadex LH-20
column chromatographyE ©|-8-35l H,0/MeOH(gradient)=
£2AA AFEFHOR JF3 MCl-gel CHP20P(20%
MeOH—100% MeOH, gradient) ¥ MPLC(DaiSogel ODS-
B: H,0/MeOH, gradient)E &3} (+)-catechin(120 mg)<
s

Diosgenin: Saponin AH7F=#3llE 53¢ diosgenin® =
W3lA]7] Fo] diosgenin®] &S 4k th? EEE:’
60% prethanol extract(4 g)°l 60% MeOH, 2.5 mol/L&
H,S0, #7Fste] 90°CollA] 3A1ZHa )t BHFAl2=RlS o] 8¢t
MRS AT AR g 23] Fof o]
22 §uFEE st AHZEZFAA diosgenin(96.3 mg)S
skl

Ef%"—‘!?— TN - EEGOo2RE w2, AT (H-
catechin3} diosgenine 7}7 1 mg A &3] # 3] MeOHZ
2ml7}38}e stock solution(500 ppm)S Z A J T} ©] stock
solution BJA18k 250, 125, 62.5, 3125, 15.625 ppms=
o] FF8NE A8

Hollo] =N - EET IFextract ¥ 60% prethanol
extract Z1Z} 1 mgS 0ol =oJ4 1000 ppmEL HEF
sto] UPLCHY 2 ARg-sitt.

UPLC =71 — %321 (+)-catechin?} diosgenin®] 4%
71 Table I, 18} 7Fo] A3 th, o] E4 %70l wjet
Z¥zte] A 59 validations} 8 4] AAISHI T

2N Yol HZE(Validation) — UPLC #41"H o] A 3}
3 R AR AT flsto] KFDARF2 R A)
L5 AlEWY validation guide linedl] wetA] 5|
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£0|M(Specificity) - A EAE-S E2H Yo 2 &4
3} 227t H=A] PDAAZE ]—3— ]*‘16‘}04 939 55 4
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M, MY (Linearity) —
S A7) 98 (+)-catechin?} diosgenin 84S MeOH
LH o7 M5l 57 F=2] 72} (+)-catechin E=8-<Y
< 5709 FXE(250, 125, 62.5, 3125, 15.625 ug/mL),
diosgenin FF8NS 5709 FE(500, 250, 125, 62.5,
3125 pgmLy7t H =5 &9 ‘?}T::Oi Ay A sk
Linear regression equation(y=ax+b y: peak "3, x: A|&E
% a J49] 7187, b ydH)S Falon R #e
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Table 1. UPLC condition of (+)-catechin
(+)-catechin UPLC dondition

Column Waters Acquity UPLC®
Flow rate 0.61 ml/min
UV length 210 nm
Injection volume 10°C
Mobile solvent A: 0.1% Fomic acid; B:
Acetonitrile
Mobile Phase Time(min) A B
0 100
13 100
17 90 10
22 0 100

Table II. UPLC condition of diosgenin
Diosgenin UPLC dondition

Column Waters Acquity UPLC®
Flow rate 0.61 ml/min
UV length 210 nm
Injection volume 10 °C

Mobile solvent A: 0.1% Fomic acid;

B: Acetonitrile

Mobile Phase Time (min) A B

0 35 65

2 35 65

16 0 100
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EFAAE TFHR} o2A] 0|8 F
MM (Accuracy) ¥ ’éi%‘g(Precmon) Y A7
tste] A3 g wisel mE d#e] ¥t s gle)
7] Y5t AUA @ A HrkE kAT (+)-catechin ¥
&AL 57 FE(250, 125, 62.5, 31.25, 15.625 pg/mL),
diosgenin EFE& NS 570 FE(500, 250, 125, 62.5,
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g9atr] flgk HA9 74z B o] SE I
1573 S0l 2 A: 0.1% formic acid, B: acetonitrileZS 2173
3lo] 74z} gradient elutionS 2-&3to 2 ZA|e] v|a S
ol Aoz FET F UMt (+H)-catechin 13.123F,
diosgenin> 3.82%°l HAE=HAh F AFHEY UVET
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£0|M(Specificity) — (+)-catechin®] 7-$+= UPLCE ©|&
o] BEE d4 9 60%7d FE9] chromatographyS
H| 23} (+)-catechin®] A7} 2= AE SRl A3,
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HS 3k (Fig. 1).
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Fig. 1. Specificity of (+)-catechin.
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C @ Diosgenin EZ2%
@ 60%FTHFE L& Ether2eF

B 5.5 % 5.8

i

e 20 3w Iw SB &M T80 8@  9M 18 1100 1200 1300 1400 1500 w0  170s 180 1w 2

@ Dlosgemn EE2Y
@ FFFE IR Ether2 EF

T L |

T8 e] M-S AIZR 3.8240]
3 A BN HREE *]71}—8— 3.825 02 3 FAA7te]
Eolde Zj%—a‘Pi‘:‘r(Flg 2)

x| M
shof 2t 35} A 9] Linear regression equatlont Y=
20674X-23670°1™ (Fig. 3), A A o] FAAFR)E 12
=2 S Bl

Diosgenin: UPLCE 438t 2Hd gk 7 41 €] Linear
regression equation> Y=2521.9X-1525.4°|"(Fig. 3), A&
A 9] %}%ﬁ]%\—(Rz)‘; 12 =2 JHPL Bolr,

A (LOQ) — F=F3HAI(LOQ)E-21S ol&-at] Fst
AE T3tk (+)-catechin® 2.08 ug/mLoZ 13130
™ diosgenine 8.74 ug/mLOZ AR BT H7o| 7Fs
S g1 TH(Table 1I).

HUM(Accuracy) Y HE (Precision) — (+)-catechin®]
A2 HEAS(c.v., coefficient variation)Z4] 0.17~
1.13%= ERlatom geMd2 98.07~100.63% ©Wi= &
33 22 YERITH Table V).

Diosgenin®] AL HEAFEA 0.09~1.48%= &<l
sIom g2 98.20~103.40% oW E Y&t 32 U
ERYATH(Table TV).

122N (Content) — ¥ BAHS o] &slo] A EEZ
o] S SAHT A% EEHY 60%THF=Y Fie
diosgenin®] S 0.48169%= 1= A SH (+)-catechin
o] 2 0.06878%= A1 HUT ERF ] dFFE9
7Z4$-= diosgenin®] TS 0.42178%= Q=N oW (+)-
catechin®] TS 0.06584%% 2H¢1 5] THTable V). o]&=
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(+)-catechin Linearity

6000000
y = 20674x - 23670
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Fig. 3. Linearity of (+)-catechin and diosgenin (*y: peak area, x:

Table III. Linear ranges and LOQ of standards

Kor. J. Pharmacogn.

Diosgenin Linearity
1400000 -

y = 2521.9x - 15254
R2 =1

1200000 |

1000000 -t

800000 -

600000 -

area (mV * sec)

400000 -7

200000 -t

(o] 200 400 600
concentrations (ppm)

concentration, R: Correlation coefficient).

Compounds Linear range Response Response Corre.lation2 LOQ
(ng/mL) Slope(a) Factor(b) Coefficient(R") (ng/mL)
(+)-catechin 15.625~250 20674 -23670 1 2.08
Diosgenin 31.25~500 2521.9 -1525.4 1 8.74
Table IV. Precision and accuracy of analytical results
Conc. Accuracy(%) Precision(c.v.,%)
Compounds
(ng/mL) Intra-day Inter-day Intra-day Inter-day
(+)-catechin 250 99.87 99.66 0.17 0.92
125 100.63 100.36 0.12 0.53
62.5 99.63 99.79 0.21 0.49
31.25 99.98 99.78 0.50 0.34
15.625 98.55 98.07 0.35 1.13
Diosgenin 500 98.20 100.07 0.37 1.48
250 98.82 99.94 1.12 0.09
125 98.81 99.23 0.21 1.32
62.5 99.99 101.06 1.26 1.10
31.25 103.40 102.79 0.80 0.39

*Intra-day: three times per day, Inter—day: one time analysis of standards per day for three days, c.v.: Coefficient of variation.

Table V. Contents of (+)-catechin and diosgenin

Compounds . . .
Solvent Diosgenin (+)-catechin
60% prethanol 0.48169% 0.06878%
Contents
Hot water 0.42178% 0.06584%
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= BEEFHL] 60% prethanol FEES AV 15-E5051] ether
2 F&3 $ 47 chromatographyE ©]-8314] diosgenine-
T"f‘_“j/] O]'Mqi

(H)-catechin?} diosgening A FAJHO 2 Ao} FHAIH
e Dj—%] o].o:] Eo]/ﬂ 70}\-]/\-] 76%]:@—74] X-]Ej—/\'] f” xéuug_‘%
&ste] T3] freldol 913 S gRlsislen o] e 4
He ol&sio 7‘]3”“"’1] gk S Atk 2
A= 60%FA 220 790 (+)-catechin®] 0.06878% =
HEE0 0™ diosgenin 0.48169%=Z AZHUE G4 F
ZM= (+)-catechin®] 0.06584%Z HEE1©H diosgenin
°] 042178%= AZHJUT. & A7-¢] 24=Z e 24
He EEF Y Rt oA F83 7ZAEE o) &
g UL o= AEH.
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