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Determination of free fatty acids of leaves in four species Ribes from Qinghai —

Tibet plateau by HPLC - FLD
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Research Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008; 2. State Key
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Abstract: Free fatty acids in Ribes leaves were analyzed by high performance liquid chromatography fluorescence
detection ( HPLC-FLD) with pre-ecolumn derivatization. The simultaneous determination of 20 kinds of fatty acids
by pre-column derivatization with 2 4-amino) phenyld -hydrogen— Philippine 9 10-d imidazole ( PIA) as a
derivatization was established after gradient elution fluorescence detection and online mass spectrometry ( MS)
identification. The method was also employed to the analysis of free fatty acids in leaves of four species Ribes
from Qinghai-Tibet plateau. The results showed that baseline separation could be achieved in 39 min. The
method was further validated limits of detection and limits of quantification were in the range of 0.20 -
0.58 ng/ml and 1.26 —3.94 ng/mlL respectively. The recovery was between 84.3% and 103.4% . There are
abundant free fatty acids in the leaves of four Ribes species which were mainly composed of C18:3 C18:2

C16 C17 and C18. Moreover the proportion of total unsaturated fatty acids was relatively high especially for
Ribes meyeri Maxim. the content could reach 804. 8 wg/g and the proportion was up to 72. 56% . This method
can be applied to the rapid determination of free fatty acids in plant leaves which also can provide reliably
scientific basis for the development and application of Ribes resources.
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Table 1 The information of samples location
Species name Origin Altitude/ m Longitude Latitude
Ribes odoratum Wendl. Exshilipu Town Xining City 2356 E101°44. 249 N36° 42.978°
Ribes nigrum L. Shidacang Town Hualong County 2828 E102°20. 590" N36° 8. 664"
Ribes meyeri Maxim. Babao Town Qilian County 2859 E100°15.326° N38° 9.570°
Ribes stenocarpum Maxim. Babao Town Qilian County 2694 E100°11. 969 N38° 13. 056~
1.3 1.5
2 mL 20 pL
10 mmol/L 0.5 mmol/L 75 pL 60 pL
o EDC 90°C 1 ho
0.3665 ¢ DMAP 10 mL 500 pL. 0.45 um
0.3 mol/L, 30.94 mg PIA 10 mL HPLC o
DMAP 10 mmol /L, 191. 7 mg 1.6 N
EDC 10 mL 0.1 mol /Lo 245 nm
4°C o 410 nm., A 5% ; B: 100%
1.4 o 10 ~8 min 65% ~90% B;
0.20 g 10 mL 8 ~ 18 min 90% ~92% B; 18 ~23 min 92% ~
5 mL 50°C 30 min 100% B;23 ~40 min 100% B. 10 pL
3 mL 2 o 4000 r/min 30°C 0. 8 mL/min,
12 min 1 mL 5 min o

( APCI)
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2.1 m/z 364.0 C-C o
m/z 310.5
Co, 16-19 .
2.3
o 4 - N N (2:1 o 20
V/V) 0.078 ~10.0 mmol/L
>0.9962,
o AOAC LODs(S/N=3) 0.20 ~0.58 ng/mL
LOQs(S/N=10) 1.26 ~3.94 ng/mL.
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Fig. 1 Chromatogram of fatty acid derivatives from leaves of Ribes meyeri Maxim
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Table 2 Linear regression equations correlation coefficients limits of detection limits of quantification precisions and

recoveries for fatty acids

RSD/% (n =6)

Analyte Regression Equation R Lo/ LoQ Recovery /%
(ng/ml) /(ng/ml) Intra-day Inter-day (n=3)
C8 y = 0.0556x - 0.1670 0.9962 0.23 1.69 1.2 1.8 92.1+1.6
c9 y = 0.0672x - 0.1750 0.9964 0.20 2.48 1.6 2.1 90.7 £3.3
C10 y = 0.0701x — 0.1898 0.9965 0.23 1.92 2.0 3.4 91.6 £2.1
Cl11 y= 0.0943x - 0.2151 0.9967 0.40 1.26 1.5 2.6 87.9+0.8
C12 y = 0.0669x - 0.2177 0. 9969 0.45 1.84 1.8 3.1 90.4 £2.3
C13 y = 0.0837x - 0.2303 0.9970 0.30 2.42 2.1 3.6 88.4+1.8
C18:3 y = 0.1092x - 0.3025 0.9969 0.51 2.76 2.4 3.9 94.5+£2.5
Cl4 y = 0.1051x - 0.2766 0.9971 0.29 1.62 1.1 2.5 103.4 £3.9
C18:2 y = 0.1332x - 0.2923 0.9973 0.35 1.34 3.1 5.6 89.1+1.6
C15 y = 0.1002x - 0.2512 0.9974 0.30 1.87 2.6 3.1 84.3+3.6
Cl6 y = 0.0784x - 0.2651 0.9974 0.46 3.94 1.2 2.8 87.4 +4.3
Cl18:1 y = 0.1145x — 0.2988 0.9974 0.29 2.66 1.8 3.1 84.8£4.2
C17 y = 0.1158x - 0.2845 0.9974 0.44 1.97 2.6 4.9 94.4 +2.3
C18 y = 0.1221x - 0.293 0.9976 0.36 2.13 1.9 3.7 89.2+3.2
C19 y = 0.1238x - 0.3055 0.9976 0.53 2.57 2.3 4.6 90.7 1.3
C20 y = 0.1038x - 0.3212 0.9977 0.58 1.74 2.1 3.8 87.4 £2.8
C21 y = 0.1303x - 0.3318 0.9978 0.49 1.41 1.5 3.7 88.6+4.1
Cc22 y = 0.1505x — 0.3462 0.9979 0.43 1.69 2.7 4.9 94.7+x1.5
C23 y = 0.1514x - 0.3573 0.9981 0.46 1.84 1.9 3.5 90.4 +2.9
C24 y = 0.1411x - 0.0675 0. 9986 0.46 2.35 2.2 3.8 87.1+x2.7
Note: x = peak area y = theoretical concentration of fatty acids
3 4

Table 3 The measured contents of free fatty acids in leaves of four Ribes species

Free Fatty Acid

Found/( pg/g)

R. odoratum R. nigrum R. meyeri R. stenocarpum
C8 ND 1.93 £0.05 4.18 +0.14 1.04 £0.03
c9 ND ND 0.95+£0.02 0.66 £0.01
C10 1.15+£0.04 1.25 £0.04 4.00 +£0.11 ND
Cl1 ND ND ND ND
C12 0.52 £0.01 1.26 £0.05 2.13+£0.07 0.75 £0.02
C13 ND ND ND ND
C18:3 29.75 +0.92 72.44 +2.99 362.51 +10.35 62.65 +2.31
Cl14 ND 5.29+£0.21 10.10 +0.59 3.17 £0.12
C18:2 9.37 £0.33 26.21 +0.61 339.79 +10.87 44.38 £1.21
C15 ND 1.65 £0.06 3.75£0.11 1.28 +0.03
Cl16 18.76 £0.64 32.03 £1.01 187.48 £6.93 59.33 £2.10
C18:1 ND ND 102.50 £3.15 13.71 £0.43
C17 11.30 £0.81 14.10 £0.58 14.82 £0.45 13.42 £0.51
C18 6.97 £0.28 11.87 £0.39 56.34 £2.02 23.15+0.72
C19 4.24 £0.15 4.26 £0.13 3.22 +£0.46 3.80 +£0.09
C20 0.60 +0.01 1.23 £0.06 7.63 £0.27 1.88 +0.04
C21 ND ND ND 0.58 £0.01
C22 ND ND 0.74 £0.03 2.87 £0.07
Cc23 ND ND ND 4.63 £0.11
C24 ND ND 8.98 +0.18 ND
Total Unsaturated FFA 39.12 98. 65 804.8 120.74
Total FFA 82.66 173.52 1109. 12 237.3
Ratio of UnsaturatedFFA /% 47.33 56. 85 72.56 50. 88

ND: not detect.
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