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Optimization of Extraction Conditions of Torilin, a Melanogenesis
Inhibitor from Torilis japonica Fruits
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College of Pharmacy, Chungbuk National University, Cheongju 28160, Korea

Abstract — Torilin is a major sesquiterpene of Torilis japonica (Umbelliferae) fruits and known to be a melanogenesis inhibitor.
Extraction conditions are important factor for the efficient preparation to save cost and time in economic aspects. For this rea-
son, this study was conducted to optimize the extraction condition for maximal yield of torilin. For optimization, extraction fac-
tors such as extraction solvent, extraction temperature and sample/solvent ratio were tested and optimized for maximum yield
of torilin using response surface methodology with Box-Behnken design (BBD). The optimal condition was obtained as a
EtOAc concentration in MeOH of 31.8%, an extraction temperature at 30.3°C and a sample/solvent ratio, 1000 mg/2 ml. The
torilin yield under optimal conditions was found to be 9.9 mg/g dried samples, which were well-matched with the predicted
value of 10.4 mg/g dried samples. These results will provide useful information about optimized extraction conditions for the
development of torilin as cosmetic therapeutics to reduce skin hyperpigmentation.
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torilin

Fig. 1. Chemical structure of torilin.

H;‘l O]]:‘{, 13,14)
2 AFdA = AVIAZERH toriling R3] 218 F
370l gk A+E T W3 HEA] (Response
surface methodology)S ©]-8-3l] FE2719
o H|R|= PGS Folsty HA =227
ST S RUEA S BA) B4 Zeagow Wl o
2 71 73 nrg—ﬂt} 0431 HEE A 48
3L o HEE9 ]—T’L Ao =M way
FH o= HFH 9 T 011;]_1417) olo] &
TollME 2 AollA AE
Zx710] torilin® —r%zf‘%oﬂ U]i]E | -o
£ FAAHCE st A FEx0S 74]"] O}JJ} 5

AT},

S*f

Of

R

&
T
| ok
}..
o 9

AMEME - AFol] AFRE AR Dul(Fruits of T
Japonicay= 2014 59 75 F715004 AujE AoE A
oM Fdste] FEUNSL F=dolA AF st A
gatglom, A FEe FE(CBNU201405-TIS S50t
oFgtr) gl oFetF Aol HtE o] St} Torilin AMFAFe]
I ZRE g & 38R AP S olgste] &
£ 3013 F Ao o3t
=AM MY AE - APIAEFE torilin®] FEX
< A 3}sl7] 95le] Box-Behnken design(BBD)2] W3-
FHIAE o] &3iitt. ’é@ FE o2 FE80, F

Aalel mashglon ol

Ag #43Hc,

HPLCE O0I&8} Toriline| &2 — Torilin®] % Waters
HPLC [Waters 515 pumps, a Waters 717 autosampler, a
996 photodiode array detector, and Waters Empower

Kor. J. Pharmacogn.

software using Phenomenex Gemini-NX 5u CI8 110A
(150x10.0 mm)}& ©|-&3t a3ttt AZrET1E Y o]
A 248 ekl dujAES £k acetonitrile-water
(65:35)= SR o™ F45-2 2.0 mI/min®] ZSZ 230
nmel|A 43T

Torilin®] S EFE toriline = &2 22} 0.0625,
0.125, 0.25, 0.5 ¥ 1 mgml.Z 3A3le] FFF &S Zﬂ
= & Addds 2§ ARgskl e R2=0.99119] &
A& HERAI

AHRE MBSl & - xS AR ErilE e &
74z} 2mle] EMi R FESInh FE80, FERE B A
Fo] & APz g Fgsilon FEE2 o3
¥ HPLC 24 AR&-si3irt.

APEAte] Sesquiterpene% okl a50] HuEo] Qo
H 53] 4382 torilin PHE] 5 Tt G| Hal
o] W‘I A SollA A2 A= AAE T ek
Toriling 3F4E AAE /MEE7] Yetodde T829 &
WS E3lo] o2 Fusk= Zlo] Basi)

B AR APIRAZRE toriling E&H 0T =53}
71 %lﬂ %ﬁié Hlmh HAskd FEPHE EE3)

torilin®] =&l 93
25, AE-8ul H& ol tiste] Whg3EH 4% st
AT} FE=2A0 WE torilin®] S HPLCE ©]-&-3fo]
TR EFEFS ol&ste] AV FEE T torilin
o] ke A aksly) E}(Fig 2).

7y F2x710 Hee AT JHdE S ol =
2ulli= EtOAc®} MeOHS| &8z A4S Agml EtOAc
o] guff AL 30, 50, 70%= AFFAT FELEE 30,

40, 50°C, A8 &89 v & ‘I‘E‘Hio 1 2ml 2 600,
800, 1000 mg2 AT}, o3t 2224 a}a}i

7} 2710l Z=skE W 00] == F413(50% EtOAc,
40°C, 800 mg A =2 ml &S IS T3k F 15709
FEXUE Z2O9S o]—%}oq A s}gﬂ ]9} 7ro] A
A FE2X70Z APIRE = A15.9] torilin®]
s SA4sIIT Table 191 EO] l "z’“"A Aol &
ERl O] 1 gl APIAF AIRT torilin®] &2 3.57 mgol]
A 9.61 mgo 2 A ztolS Yephiet. ol FEx4
ol toriling] &) 2 JF& tehfe} HHe] 582 9
g FEe] A3 Dage AAkstH oldl A3t

thet 978 sk,
2t F22A0) F25E0 ML FFe BARLL B



Vol. 49, No. 1, 2018

[A]

e

T
15.00 18.00

=] 8]

T T
0.00 200 400

T T
5.00 3.0

T T
1000 12.00 1400

Mutes

T
16.00 1800

67

Fig. 2. (A) HPLC chromatogram of torilin and (B) HPLC chromatogram of 7. japonica fruits extract prepared from extraction con-

dition of center point (X;, X, and X;=0).

Table I. A Box-Behnken design for independent variables and their responses

Actual variables

Observed values

Run order Extraction solvent Extraction Sample/solvent ratio Torilin
(EtOAc in MeOH, %) (X1) temperature ("C) (X2) (mg/2 ml) (X3) (mg/g dried sample)

1 50 (0) 30 (-1) 600 (-1) 5.58
2 50 (0) 40 (0) 800 (0) 5.46
3 50 (0) 30 (-1) 1000 (1) 9.61
4 50 (0) 50 (1) 1000 (1) 7.44
5 30 (-1) 30 (-1) 800 (0) 5.81
6 30 (-1) 50 (1) 800 (0) 5.59
7 70 (1) 30 (-1) 800 (0) 6.05
8 70 (1) 50 (1) 800 (0) 5.49
9 30 (-1) 40 (0) 600 (-1) 3.57
10 30 (-1) 40 (0) 1000 (1) 6.48
11 70 (1) 40 (0) 600 (-1) 3.75
12 70 (1) 40 (0) 1000 (1) 6.93
13 50 (0) 40 (0) 800 (0) 5.31
14 50 (0) 50 (1) 600 (-1) 6.24
15 50 (0) 40 (0) 800 (0) 6.45
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Table II. Regression coefficients and their significances in
the second-order polynomial regression equation for torilin

yield (mg/g dried sample)

Standard

Coefficient

Tror

t value p value

Torilin (mg/g dried sample)

Intercept 5.740
X, 0.096

X, 0311

X, 1.440

X’ -1.045
X, 1.040

b 0.488
XX, -0.085
XX, 0.068
XX, -0.758

0.253
0.155
0.155
0.155
0.228
0.228
0.228
0.219
0.219
0.219

22.69 <0.001
0.621 0.562
-2.009 0.101
9.295 <0.001
-4.583 0.006
4.561 0.006
2.138 0.086
-0.388 0.714
0.308 0.770
-3.458 0.018

Tornilin

X1

X1
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Fig. 3. Response surface plot analysis of extraction solvent (X)), extraction temperature (X,), and sample/solvent ratio (X;) of torilin

yield.

Table III. ANOVA for response surface regression equation

Degree of freedom Sum of square Mean square F value p value
Torilin (mg/g dried sample)
Regression 9 29.363 3.263 16.99 0.003
Linear 3 17.438 5.813 30.27 0.001
Square 3 9.583 3.194 16.64 0.005
Interaction 3 2.342 0.781 4.07 0.083
Residual error 5 0.960 0.192
Lack-of-fit 3 0.193 0.064 0.17 0.910
Pure error 2 0.767 0.384
Total 14 30.323

R*=0.968, adjusted R*=0.911

Table IV. Predicted and observed values of torilin yield under optimized conditions

Extraction conditions

torilin (mg/g dried sample)

Extraction solvent
(EtOAc in MeOH, %)

Extraction temperature

(')

Sample/solvent ratio

(mg/2 ml) Predicted Observed

31.8

30.0

1000.0 10.4 9.9
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