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Reversed Phase HPLC Analysis of Component Fatty Acids
. in Lipophilic Components Extracted from Vinegar
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Yoshinori Tsukamoto, Seisuke Ito* and Masao Ohnishi*®
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2-6 Nakamura-cho, Handa-shi, Aichi 475-8585
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We extracted lipophilic components from four vinegar varieties (7 samples), examined their character-
istics by silica gel thin-layer chromatography, and analyzed component fatty acids as p-nitrophenacyl
derivatives using reversed phase HPLC. The amount of chioroform-methanol extracts (1 to 8 mg/100ml
vinegar) was highest in rice vinegar (brown rice), followed by rice vinegar (polished rice), cider vinegar
(apple juice), and grain vinegar (wheat, sake lees, polished rice, corn, and alcohpl). The primary lipid classes -
from raw materials for vinegar were hardly found in these lipophilic components. Nine fatty acids with
carbon numbers from 16 to 22 were recognized ; palmitic acid (32% to 43%), stearic acid (8% to 18%), oleic
acid (16% to 36%), and linoleic acid (5% to 16%) being predominant. Rice and grain vinegars were found to
have similar fatty acid composition. The total fatty acid concentrations in vinegars ranged from 58 to 194
nmol/100 ml, having individual characteristic fatty acid profiles, Palmitoleic acid, probably derived from
yeast, scarcely differed among the vinegar samples in its content. Cider vinegar from .5.A. was shown to
contain much more palmitic dand oleic acids than those of all domestic cider vinegars.
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Fig.1 Reversed phase HPLC of fatty acid p-nitro-
phenacyl derivatives

Chromatographic conditions : Superspher 100 RP-18 (4
X250 mm), mobile phase; methanol-acetonitlile-H:Q
(80 : 10 : 10, v/v), column temperature ; 40°C, UV detec-
tion at 254 nm, flow rate of Iml/min. Fatty acid deriva-
tives were prepared fromm commercial vegetable oil
including'standard fatty acids with odd-carbon num-
bers {pentadecanoic acid {I5:0), heptadecanoic acid
{17 : 0) and nonadecanoic acid (19: 0)).

1, linolenic acid (18:3); 2, myristic acid (14:0); 3,
linoleic acid (18:2): 4, pentadecanoic acid (15:0); 5,
palmitic acid (16:0);6, oleic acid (18:1);7, hepta-
decanoic acid (17:0); 8, stearic acid (18:0);9, ico-
senoic acid (20:1); 10, nonadecancic acid (19:0); 11,
icosaonic acid (20 : 0); 12, docosanoic acid (22 : 0).
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Fig. 2 Reversed phase HPLC analyses of fatty acid
components in rice vinegar (ingredient : brown
rice)

{a) Before purification of the derivatives of fatty acids
by TLC.

{b) After purification of the derivatives of fatty acids
by TLC.

1, linolenic acid (18:3);2, linoleic acid (18:2);3,
palmitoleic acid (16:1);4, palmitic acid (16:0);5,
oleic acid {18:1); 6, stearic acid (18:0); 7, icosaonic
acid (20 : 0). )
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Table 1 Fatty acid composition of rice vinegars and grain
vinegar analyzed by reversed HPLC (mol%)”

Rice vinegar®

> Grain vinegar?
(Brown rice) g

Fatty acid  Rice vinegar?

16: 0 38.242.5  85.443.4  42.821.2
16: 1 10.121.0 5.740.6  10.9%0.6
18:0 12.6%1.3 7.9%1.6  13.2%2.1
18:1 20.5+1.4  28.9:43.1 15.70.7
18:2 8.0£0.6  15.5%2.1 8.9+0.3
18:3 7.8+2.3 5.3%1.4 6.440.6
19:0 0.40.4 0.540.2 0.341.0
20: 0 1.541.5 0.5+0.1 1.0%0.1
229 0.9+0.6 0.3+0.1 0.8+0.0

molitomy % 194 55

Extracts®

(mg/100 m1) 5.1 7.9 0.8

2 Average of 4 trials. ¥ Ingredient : polished rice.

3 ngredient : brown rice.

T ngredient : wheat, sake lees, rice, corn, and alcohol.
5 Yield of extracts with chloroform-methanol mixture.
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Fig.3 Concentrations of fatty acid components in rice vinegars (ingredient : pelished rice and brown rice) and

grain vinegar determined by reversed phase HPLC

Others contain the fatty acids of nonadecanoic acid (19 :

0}, icosaonic acid (20 : 0) and docosanoic acid (22 : 0).

Table 2 Fatty acid composition of cider vinegars analyzed by reversed phase

HPLC (mol%)”

Domestic U.S5.A.
Fatty acid
. Az_) B2J CZ) Dz)
f 16:0 37.2+1.0 31.8+2.0 34.0+1.2 . 34.2:1.4
16:1 8.2£0.9 7.2%0.1 3.2+0.2 4.930.9
' 18:0 11.751.8 15.8%1.0 . 17.9%0.0 16.2%2.1
18:1 926.9%2.2 32.3+1.7 36.01.9 27.6+1.9
: 18:9 7.6%0.3 6.120.3 5.0%0.3 8.8+0.3
; 18:3 7.5%0.7 5.6%0.8 2.840.2 5.5%+1.4
‘a 19:0 0.20.1 0.6%0.2 0.4:£0.2 0.120.1
_ 200 0.5:40.1 0.4%0.1 0.5+0.1 2.240.1
i 22:0 0.2%+0.1 0.2:+0.1 0.2+0.1 0.5%0.1
Total acyls
(ool /myoml) 58 61 82 141
Extracts®
(ag/100 ml) 9.8 1.1 2.4 3.6

D Average of 4 trials.

2 Ingredient : apple juice.
#Yield of extracts with chloroform-methanol mixture.
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Fig.4 Concentrations of fatty acid ¢components in cider vinegars analyzed by reversed phase HPLC

A, B and C: vinegar planis of domestic. D : a vinegar plant of U.S.A.
Others contain the fatty acids of nonadecanoic acid (19 : 0), icosaonic acid (20 : 0) and docosanoic acid (22 : 0.
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5, BYEEB X UH Y v BRI 3T (6~9%) T
Hot., COBHEBELSMCTELY, SEBEEREICET
BEHBROEE>VWTHITE#EDHTHS, L, #iX
AE& ML KAiE 20T, $hEhss & 15% 83
H[ED Cu. . B Eh, FERBkotRo®#y FEE)
HERFBLIZbOEELONS. ‘

i, BILY v IEETHEAE 3 865 & EE 1 i81F &
DR TRIEEHERS B LUEHEESRCIRELEVISR
Shicl &dd, HRALALEROBWEE TR (BESE
DEWCL D EEFTOIEERSEREETTIb0L
fERlE 3.

ISiEtERk Y 2HERR T B8 7 5 R & LTI EkIE ke &
WED YT AT v - VOFENIERS Ao, il
OFERWBBITO>VWTHRETH S, 40, EMCIIDY
W O OFEFE T ISR S X AR HE R
N &h o, BEMROREEFMT 5 LCEEOEER
BExiBiRT 20 LA EEUMRRBEL LSS, 5% N5
PR OEE L BB SV T SIS ED TV F
ETH 5.

= #

BEERE 4 &, 785 »olEstEmaEmE L, ot
RERET 5 L HICBRIEIIERE p-= o7 =+ Y VEE
R E LT HPLC Tafr L 1o,

@ HERLAEENTOsaohlb-A &/ — Vi
¥ld, BEASEE 100ml H7-0 1~8mg T, MTKEE 4
KEE, #iU v TEEB L UEBEEOBETES(EEh T
fo. Thioolgiterisicy, BEdbhoxELalEE
73 AFEEAERBENL -

@ #HiEBE LT, REK16~22 T TOIBED
EEMNZEHOh, T3 BT L0 LI F VB
Q6:0) (329%~43%), AF7 Y B (18:0) (8%~
18%), # L4 vBE (18:1) (16%~326%) HLTY
/=B (18:2) (B%~16%) Th-1-. FHHKEFE &
UEHMEED JSIEEERE (mol%) - E VISR LT
fofs, MFHEERER O & HEL > Tk,

® BEEFE 100 ml B7z b ORIEERE 13 58~194 nmol
DEFHTH - 2. BEErhoE 4~ OFEEREE i
% &, SEsEETOEg vy — v 2RLE

—fie, FRhch®Rd sl ey F vER (16
0), &1 4 vEg (18:1) BE] oE5EE, BEEEOR
BHEITESEY O —F, BEMAEYICHRT S
EEZ NS FA LA VB (16: 1) OSB3
RERITASMEVREShi k- k.
® #) v IFEOBIEHEERR, KEEOHBOTIhO

EESIHOL DL LEL, A3 F VB (16:0) &

UM VEE (18:1) OEEGKEFEDOANED - 1.
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