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Abstract .-From the peel ofC. smensis cv. Vakncia, C. purodisicv. Duncan and C. paradisi x C. retuulatu cv. Murcott, 
conifcrin, an astringent glycoside, was identified. This compound was found to be present in concentrated Vakncia 
juice, Murcott concentrate and orange pulp wash concentrates. 
-- -I- - ._- - -..__ 

IxTRODCcrlON 

Because some citrus juices arc excessively bitter or 
astringent we have been trying to isolate and identify the 
compounds responsible for these undcsirabk traits. 
Limonin and naringin are known bitterness factors found 
in citrus ju& but there arc probably other components 
contributing to the bitterness/astringency of juias [ 1,2). 
During these studies we isolated and now report the 
identification of coniferin, an astringent glycosidc, from 
three varieties of citrus; Vale&a. Duncan, Murcott. that 
arc used in producing citrus juices. 

Coniferin was first isolated from conifers (truix and 
Ahies) [3], and is present in comfrey root, sugar beet and 
asparagus [4]. Coniferin is widely distributed among 
conifers and other plants and was once uxd in cough 
syrups. The whole plant of Bu~~p~o~a ~~y~~ru Griff. 
was claimed by some Thai doctors as antiasthmatic and 
was found to contain 0.72”, coniferin [S]. 

RESULTS AND DISCCSIOti 

Tic methanol extract of C. ppradisi x C. rericulora cv. 
Murcott cttrus prr\l yiddcd naringcntn 7-fi-rulutosidc This 
compound was isolated in crystalline form and when 
tasted it was astringent. The rutinoside was first isolated 
from C. sinensis by Horowitz and Gcntili who stated that 
it is tasteless [6]. Nishiura er ul. isolated this rutinosidc in 
1971 and described it as bitter [7]. Thin-layer chromato- 
graphy of our sample in various solvent systems finally 
showed a traa impurity which was colkcted and was 
found to be astringent. When the rutinoside was pure it 
was found to be tastekss, as stated by Horowitz and 
Gentili 161. The impurity was coniferin [4-(3-hydroxy-l- 
pro~nyl~2-methoxyphenyi-~g~u~py~n~ide]. Tbc 
identity of this compound was based on comparison of 
spectral data published by Fakhaw et (11. [g]. their NMR 
spectrum was of the pentaacctatc. whik ours was of 
comferin itself. They obtained a parent peak at m/z 342 for 
coniferin in the mass spectrum while we did not. Our El 

mass spectrum of comfcrin showed a cleavage with 
hydrogen transfer to give miz 180 (C,,H,;IO,)’ for the 
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aglyoonc while Cl gave an m&z 163 (C,,H,oOJ* 1) for 
gIucose. and no ion for the aglycone. 

Taste tests in water that had been adjusted to pH 3.25 
with critric acid showed coniferin could be detected at 
100 ppm 193. HPLC analyses on seven samples of con- 
centrated organgc pulp wash that had ban nconstitutcd 
to 12’ Brix showed that tbcy contained from 3.7 to 
11.5 ppm coniferin. A sampk of Vakncia orange juia 
contained 7.2 ppm while a Murcotl tangclo juia had 
4.6 ppm coniferin. These values arc well below the taste 
threshold for coniferin, but this compound may have an 
additive effea with other components found in citrus 
juices. 

Many pcopk confuse bitterness, sourness and 
astringency when tasting citrus juiozs. The ^ Brixjacid ratio 
of a juioc affects the praption of bitterness [ 1.23 and 
probably also affects the astringency of juices. ‘Feeling 
palpabk or tactile sensations in the mouth, includes the 
sting, bite, piquancy, poignancy. or authority of a strong 
spitz, such as mustard or pepper, the astringency of alum 
or of an unripe persimmon’ [lo]. 

EXPERIMElVrAL 

TK s&enr spffms. [A) C,H, nitrotncthanc-McOH 
(3:5:2k fB)C,H,-nrtromcthanc F&OH-H,0 (6: t&4:0.4); 

(C) CHCl,-MeOH (4: I); (D) C,H, HOAc-H,O-nitromctham 
(34: 32:5: 181. TLC pkttcs were 250 m silica Gel Gf. 

Columns-hromaq~raph~ (A) Silicagel (10@2COrncsh typeMA 

S&car) 5 x 2Ocm. The silica was deactivated with HOAc and 

H,O. washed with Nc,CO and then CHCl,. The sampk to be 
chromatographed was d&solved in McOH and added to I.5 

x S.Ocm silica gel. the mlxturc taken IO dryMss on a rotary 

evaporator, and transfer& to ihe column. The column was 
elute<i with CHCl,, CHCI, MeOH IO and 159, then stripped 

with M&H. In each cau I25 ml fractrons were colkctcd and 

chekccd by TLC. (B) AmberMe XAD-7 (Rohm & Haas, 

PhiladclpbiP, PA) 4.5 Y 35 cm. The sampk was loaded in H,O, 

washed with one column volume of H,O and clutcd with h&OH. 

Sampits. Citrus peel ftavato plusalbcdo in 5 kg batches wascut 

up and ground in a Waring blendor. The peel was ptaad in 2-l. 
bmkcn and covered with 50:, McOH in H,O and warmed to 

s(pC The solvent was daantcd and Ihe peel cxrractcd again The 

comb&d extracts were cancmtratcd to a heavy syrup, taken up 

in H,Oandpasscd throughcolumn Btor&nowsuganandatric 

acid. The McOH elualc from B was taken to dryness. the residue 
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taken up in a minimum volume of McOH and 10 vob of 
tsopropanoi were addcd to cause precipitation. The ppt was 
removed by filtration and the proczdure repeated on the ppt. The 
filtrata~rrtakmtodryncuandthn,rakenupinMeOH.+hae 
extracts were separated on column Aand the fractionscontaining 
coniferin were separated by TLC using solvents B and C. 

HPLC analyses were car~rcd out using a Waters model 6oooA 
pump, U6K mjector with a 24 ml loading loop. a model 440 
absorbance detector equipped with a 254 nm filter and Waters 
data moduk A BrownIce (Srm C-18 packmg) IOcrn column 
cqtnpp& with a 5 pm <‘-18 guard oolumn were usaf ‘The cluttng 
solvent was I I ?Q acetonitrile in water at a flow rate of 0.5 ml:min. 
Rcprdduclbility was lS.OT,. 

Con$ffin. MSmir 180[aglyconc)‘; MS(CI isobutane)m:-_ 163 
(glucose + 1) *. Crystals from ?&OH, 184~185‘ reported 186’ 
[2]; ‘H NMR: (aglycom) 3.86 (3H, s. McO-IO). 4.20 (2H. dd. J 
16,t.S.H-9).6.26(1H,dr.J= 16.6.H-816.54(1H,d.I= 16,H- 
?),?.O?(IH.d.J = 2,H-3).6.93(IH,dd,/ = 8.2.H.S).?.lO(IH,d. 
J - 8. H-6), (glucc+ 3.34 3.53 (4H-m). 3.67 (lH-m), 3.86 f lH- 
m).4.8? (IH. d. J - 7.5. H-1); “CNMR (aglyconc) 150.95 (c-l), 
147.65 (c-2L 1 II.53 (CH-3). 133.73 (c-4L 120.75 (CH-5). 118.07 
(CH-6). 131 28 (CH-?), 128.95 (CH-8). 63.71 (CH,-91 56.77 
(CH,-IO). (glucose) 102.83 (CH-I). 74.93 (CH-2), 77.87 (CH-31 
71.38 (CH+ 78.23 (CH-5). 62.55 (CH,-6); tJV;E,H 259. 
290sh. 

Sample preparuriun. All juia sampks were prepared for HPLC 
by centrifuging M ml sampks 54 K x g for 30 min and clear 
serum was obtained. The serum for analysis was passed through a 
0.45 m filter. The pulp sample was extracted x 3 with 20 ml 
portions of N&H, cont. and tradmcd to a 10 ml volumetric 
flask for HPtC analyses. About I5 % of the coniferin was found 
in the centrifuged pulp. 
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