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Isolation and Development of Quantitative Determination of Torilin from the
Torilis Fructus

Eui Il Hwang, Seong Kye Lee, Seung Ho So, Bon Suk Koo, Gyeongho Han and Na Mi Kim*
Health Food Research Group, KI&G Central Research Institute, Yuseong, Daejeon 305-805, Korea

Abstract — For the propose of the quality control of Torilis Fructus, one major compound was isolated by several column chro-
matograpies and identified by its spectral data as torilin (8,11-dihydroxy-8-angeloyl-11-acetyl-4-guaien-3-one). A quantitative
analysis of torilin using HPLC method showed that the average contents at 230 and 254 nm were 7.16710.168 mg/g and 7.052
+0.160 mg/g, respectively, in 18 samples collected throughout the regions of Korea and China. This method provided a tool

for standardization of the commercial Torilis Fructus.

Key words — Torilis Fructus, Quantitative analysis, Torilin, HPLC

A3 AN (Torilis Japonica Decandolle)= W =3t o] 2}l %

E2H, SEver A9 9] qbopol] A= 4 3 (Um-
belliferae)el] £3R= 0] 60 cm W2]e] ZEA] kg A
=+ Z}AJol| A oRA st} 3 (Torilis Fructusy 243 7ol £
st ] E37F AA AL e WIEREeRE 2
°] 3~5mm, % 1.5 mmo|", HH| 7tA[Eo] HxE e 9]
o ¥He =7ol} gz ul7 9ot sl A=

THAY APAE 2o FHAYT, 55, A L25

fr&atm, dAko] AHE £ 5900 aFAow I
et

/\]-*J'X}(Torilis Fructus)?] eF2|2kg-ol tistk A+ 235 =2
™, ethanol FZ&E&2] 14289 3} anti—protozoal efficacy”

So| RyEgon, Tyl E3:ZEo] P Sy z4Y v
hexane 82| Ja52H8-50] BaHTE” APIARe] 4
Bo A3 AFE A EH cthanol FEEEHE B84 3
HPJ R0 ZA] gesquiterpene acetated] toriline] E&] =%,
benzene FEEA torilolide, 0xyt0r11011de7 F B =ek

Z18bo)] B2 sesquiterpenoid 3H3HE,'"? essential oils'

hemiterpenoid 3H3HE'Y52] Aol BT AR

*W A ZZFHE-mail) : nmkim@ktng.com
(FAX):042-861-1949

321

Fo AROR we A AYH L JE AL guaiane-
type sesquiterpene SH3HEQ] torilin® & 7 Aol #H3F A
THYZE AEA2G24" anti-angiogenic activity,'®
hepatoprotective activitym 2 testosterone So-reductase
inhibitiory activity' V5] B 3% lc}.

AM&AK(Torilis Fructusy= F=tollX= HAMIAN Conidium
monnieri CUSSON)®] #1418 ARE-31H, f-2uietel dio
A= e Torilis Japonica DC.)S] #4-8 ARt} 1
i A F2lete] A9 EET Sh A

A ORI FHAel B WFE AR e Ao

= Feifon), e A8 skl HAE A A

(SRS
DA

skl o] g7 S90S 8l 8 5= it 2
vz o FE5EI A AR F2AE 715
Aol A QTE L Y= Aot}

B A= APdAK(Torilis Fructus)?] 2% 7155 A
A3l7] Y8te] AP FoARon 1 AESHY FAdo]

Bo] T E o] A= guaiane-type sesquiterpene®] torilinS

A2 —i A8l APIALE SRR EElgAlst, 1
5 AT 3 APIAPIA torilin®] $F A

= HPLCHJSE S om, ol& Fst] FHolA fE
e ARl Bfe B0 7132 495 st



322

Tz % w
ME H Af — Aol ARE =4k, T4k AV} 18
2 A} o B A gl dell A Y ste] AR
tom, & A7 o T 23l gste] &)1 35181
, B2 KT&G TUATY 173257200 Baatar
t}. 7% NMR2 Varian UNITY 500 Spectrometer® 2
A5l 29, chemical shiftt TMSE EF=2 2 8l §
(ppm)E LFERH AT} HPLCE Hewlett PackardAl] 1100
seriesE AF8-3}$Th TLCE precoated silica gel plate
(Kieselgel 60F254, Merck, NI, USA)S AR&3lion, A
AZulE 19 E 9ISt silica gel 2 ODS gel Kieselgel
60 (70-230 mesh, Merck, NJ, USA)3} Lichroprep RP-18
(40-63 um, Merck, NJ, USAYS ARE-8ISitt. 7} £498 A
of gl F&gu= A48 YFAIS ARSI

XEE2e & 4 22| - 71x¥ AP 105 60 ml

o

7

%O k| ok ofy

2] 70% FtOHE 713t F 85°CollA] 1A7HY 23] &3 o}
& 5,000 pme 2 2047 ARt AP ES AlASAL
A9t 5538l EtOH 25 5.6¢5 AUtk o] FEES
100 mI¢] 10% MeOHOl| =<1 # 57| n-hexane® = 23]
FE3M Y 55 T p-hexane B EE 155 AU
o}, o]EAl A& p-hexane F-EE-S n-hexane?} EtOACE ©]
4-3}9 silica gel column chromatography (n-hexane :
EtOAc=100:0~5:5, vv)& F3st] 770 28L& A3
TLC (FA71-&1l; n-hexane:EtOAc=7:3)Z &R1sl] 2| #4
ES 33l J= hexane:EtOAc=5:1~8:1(v/v) 8L
4 F53 0.94 g& LUk °]F ODS column
chromatography (40~100% MeOH, v/v)E A A5l 127
Holog AV TLC E7N81; n-hexane:EtOAc=7:3)=2
Qlste] AFAES T3 A= 60%~80% MeOH #-3
< A9 F5351] 0.88 g2 AUTh HEHOE HPLCE 4
Alete] AFEZ (56 mgye H-2lsksith. olwje] HPLC &7
< o=t 2

Column: YMC-ODS-A (10x250 mm(ID), 5 um, YMC,
Japan),

Mobile phase: 80% MeOH for 35 min,

Detector: UV 230 nm,

Flow rate: 1.2 ml/min.
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Column : YMC-ODS-A C,; (4.6 x 250 mm(ID), 5 pum,
YMC, Japan).

Mobile phase:65% MeOH for 30 min.

Detector: UV 230 & 254 nm.

Flow rate: 1.0 ml/min.

*

Column temperature : 40°C.

Aol =X — AMIAF 5S¢ A 3lotE HE3| Go} 71zt
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Table I. Chemical shifts and correlations of torilin from
Torilis Fructus.

. 'H-NMR PC-NMR
Position ®,, J=Hz) DEPT (3., ppm)
C-1 2.43 (m) CH 51.1

2.59 (dd, 6.5, 18.0
€2 2.07 Edd, 3.0, 18.0; CH, 4.2
C-3 C 208.0
C-4 C 135.0
C-5 C 173.6
2.51 (dd, 10.0, 14.0
-6 2.536 (d, 13.5) : CH, 258
C-7 2.40 (dd, 3.5, 10.5) CH 46.3
C-8 5.44 (dt, 4.0, 8.0) CH 70.7
1.62 (ddd, 8.5, 10.0, 14.5
-9 2.25( (br dd, 7.5, 14.5)) CH, 40:5
C-10 1.49 (m) CH 33.4
C-11 C 84.4
C-12 1.50 (s) CH, 24.0
C-13 1.52 (s) CH, 24.6
C-14 1.02 (d, 7.0) CH, 22.7
C-15 1.72 (d, 2.0) CH, 8.1
C-1' 2.00 (dd, 2.0, 7.5) CH, 15.8
c-2' 6.08 (dq, 2.0, 7.5) CH 138.1
C-3' C 127.6
C-4' 1.89 (br s) CH, 20.6
c-5' C 166.6
COCH, 1.97 (s) CH, 22.6
COCH, C 170.2

*measured in CDCl,.
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Fig. 2. HPLC chromatogram of torilin from Torilis Fructus. (Column: YMC-ODS-A C,, ; Mobile phase: 65% MeOH for 30 min ;
Detector: UV 230 and 254 nm ; Flow rate: 1.0 ml/min ; Column temperature: 40°C)
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Fig. 3. Calibration curve of torilin in the range of 0.005 mg/ml
(0.05 pg) to 1.0 mg/ml (10 pg).
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Table III. The recovery of torilin from the Torilis Fructus.

Added (mg/5 g)

Found (mg/5 g)

Recovery (%)

8
4
2

7.365
3.005
0.889

95.4
75.1
44.5

Table IV. Content of torilin in Torilis Fructus.

No. of

Content of torilin (mg/g)

Location

samples Abs. 230 nm Abs. 254 nm
SA-1 China 8.573+£0.361 8.424+0.354
SA-2 China 5.402+0.190 5.311+0.184
SA-3 China 8.433+0.074 8.265+0.067
SA-4 China 6.757+0.226 6.624+0.219
SA-5 China 5.577+0.550 5.631+0.434
SA-6 China 5.653+0.289 5.594+0.273
SA-7 China 6.777+0.053 6.655+0.051
SA-8 Korea 7.108+0.155 6.972+0.150
SA-9 China 5.981+0.080 5.908+0.076
SA-10 China 6.175+0.151 6.093+0.173
SA-11 China 5.983+0.035 5.882+0.037
SA-12 China 6.424+0.062 6.317+0.072
SA-13 China 8.474+0.166 8.310+0.164
SA-14 China 6.865+0.098 6.792+0.113
SA-15 Korea 12.633+0.201 12.378+0.188
SA-16 Korea 9.196+0.036 9.027+0.037
SA-17 China 6.506+0.173 6.401+0.166
SA-18 China 6.493+0.121 6.362+0.118
Average 7.167+0.168 7.052+0.160

A3} 2.0, 4.0 mg/5 g& 715 A

= 445, 74.12%= 35

£o] H|F Fkor} 8.0mg/5 gd] BEANAE 954%°
E2 3ES YERNITE (Table 1)
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Table I1. Peak area of torilin analyzed in 5 different concentrations for intra-day and inter-day precision at UV 230 nm.

Standard (mg/ml)/(ig) 0.01/0.1 0.1/1.0 0252.5 0.5/5.0 1.0/10

1 0.109 0.982 2331 4728 9.894

2 0.110 0.985 2389 4811 9.838

Intra-day 3 0.113 0.989 2421 4742 9.761
precision Mean 0.111 0.985 2.380 4.760 9.831
SD 0.002 0.003 0.045 0.045 0.067

Precision(%) 1.978 0331 1.898 0.938 0.677
Ist day 0.113 1.090 2.441 4.927 10.036

2nd day 0.109 0.982 2331 4.728 9.894

Inter-day 3rd day 0.112 0.965 2267 4.579 9.593
precision Mean 0.112 1.002 2347 4745 9.841
SD 0.002 0.051 0.088 0.176 0.226

Precision(%) 1.831 5.052 3.756 3.702 2.296
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Fig. 4. HPLC chromatograms of 70% EtOH extracts from Torilis Fructus. (A: cultivated in China(SA-2), B: cultivated in Korea(SA-16).
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