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Using HPLC to determinate the main byproducts degraded by
Co y irradiation on miscanthus
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(1.College of Food Science and Technology, Hunan Agricultural University, Changsha 410128 China; 2.Hunan
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Vegetables and Flowers, Chinese Academy of Agriculture Sciences, Beijing 100081, China.)

Abstract: An analytical method using high performance liquid chromatography (HPLC) for separation and quantitative
determination 9 kinds of byproducts degraded by ®°Co v irradiation on Miscanthus was developed. The separation was
carried out on a C;g column with the following conditions: the mobile phase of acetonitrile and 0.01mol (NH,),HPO,4
(phosphate adjust to pH=2.7), 25 ‘C of column temperature, flow rate of 0.8 mL/min and multi-wavelength detection.
The result showed that the byproducts of Miscanthus degraded from ®Co y irradiation were well separated and their
contents were well determined with relative standard deviations from 1.5% to 2.3%, and detection limits varied from 0.10
to 0.89 mg/L. Water extracts of Miscanthus irradiated with 1 200 kGy **Co y were detected using the methods at above
condition, it was found that the target chemicals in water extracts were included in p—hydroxybenzoic acid, vanillic acid,
syringic acid, 4-hydroxybenza ldehyde, vanillin, p—coumaric acid, furfural, formic acid, and acetic acid, and their
contents was 17.78 mg/L, 12.43 mg/L, 3.26 mg/L, 15.40 mg/L, 10.18 mg/L, 16.42 mg/L, 2.52 mg/L, 102.29 mg/L, and
86.24 mg/L, respectively. It was proved that the method was applicable to quantitative determination the main

degradation byproducts of Miscanthus with ®*Co y radiation pretreatment.

Keywords: Miscanthus; ®Co y gamma irradiation; phenolic compounds; furan compounds; organic acids; high performance
liquid chromatography (HPLC)
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1.3.4 @50t 218 nm 4-
ZORBAX SB-Cjg A 284
0 25 min B 230 256 280 310nm
5% 20% 25 30 min B 2.1.2 AL
20% 80% 30 35minB 2121
80% 5% 35 40minB 5%
25 C (205 218 230 256 280 310
nm) 0.8 mL/min 10 uL
2 BEREN HPLC + 2
HPLC
21 WEEBTEEHRHIRCESYIESEENHE 190
2.1.1 Bk k gtk nm 205 nm
9 20 nm
(190 400 nm)
(
1)

206 204 278 256 nm
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Table 1 Retention time of the target chemicals at two flowing phases of methanol-water solution and acetonitrile-water solution

/min
4
2.457 3.406 10.989 18.352 22.532 23.626 27.459 28.001 32.724
2.291 2.945 8.836 12.204 14.285 15.239 16.170 18.779 19.491
2.1.2.2 2.1.23
[15]
[12]
[13] 2124 pH
(4] pH 35 C 0.8 mL/min
pH
2 2 pH
pH
R2 AEPpHFEHT X BHREESHARERE
Table 2 Retention time of the target chemicals at different pH values
- /min
P 4—
2.5 2.306 2.952 8.839 12.188 14.296 15.264 16.147 18.762 19.468
2.7 2.395 2.965 8.835 12.151 14.259 15.229 16.121 18.753 19.429
29 2.275 2.943 8.852 12.136 14.224 15.172 16.161 18.780 19.422
3.1 2.253 2.926 8.822 11.995 14.086 15.027 16.087 18.726 19.287
33 2.236 2911 8.82 11.86 13.925 14.839 16.076 18.716 19.166
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1.37(
1.5 2 ) pH
33 0.5 mL/min
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(6] 1.2 mL/min
pH 27 4- 0.8
s . mL/min
2.1.3 RikehikdE ,
. 0.8 mL/min
35 C pH 2.7
®3 AREIREFHETE BRI SYRRERE
Table 3 Retention time of the target chemicals at different flowing velocities
/ /min
(mL-min™") 4
0.5 3.614 4.631 12.929 16.082 18.507 19.442 21.000 23.901 23.901
0.8 2.289 2.939 8.729 11.776 13.864 14.842 15.618 18.236 18.754
1.0 1.820 2.316 7.004 9.691 11.792 12.882 13.196 15.823 16.466
1.2 1.522 1.935 5.955 8.386 10.389 11.526 11.526 14.111 14.827
2.1.4 ARIRHYikE 40 C  HPLC
pH 27 0.8
mL/min 20 25 30 35
40 C ( 4
25 C
4—
F4 TEMERFZFHTEBRLESYRIIRERE
Table 4 Retention time of the target chemicals at different column temperatures
/min
/
4
20 2.344 3.037 9.384 13.757 15.567 16.320 17.837 20.169 21.311
25 2.338 3.026 9.254 13.254 15.125 15.934 17.226 19.615 20.539
30 2.291 2.945 8.836 12.204 14.285 15.239 16.170 18.779 19.491
35 2.289 2.939 8.729 11.776 13.864 14.842 15.618 18.236 18.754
40 2.268 2.897 8.481 11.119 13.306 14.362 14.894 17.609 17.938
.15 BB MR 6 0~25 min B
0.01 mol/L (
pH 2.7) A B 0.8 3
mL/min 25 C 3 1 2
« %
5 FREESH
Table 5 Elution gradient conditions
B Al d7 W ANAT A EE /%
0~25min  25~30min  30~35 min  35~40 min 5 1
5~20 20~80 80~5 5
5~30 30~80 80~5 5
3 5~40 40~80 80~5 5
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*6 ATRBEFRHTEERLSYRIRERE

Table 6 Retention time of the target chemicals at different gradient conditions

/min
4—
1 2.313 2.955 9.274 13.932 16.406 17.639 18.541 21.746 23.199
2 2.316 2.99 8.854 12.021 13.589 14.19 15.526 17.461 18.009
3 2.315 2.988 8.467 10.805 11.943 12.29 13.679 15.058 15.233
22 FRAEHLLEYHIME !
HPLC

: 10 15 2 !
’ N - min
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Fig.1 HPLC chromatogram of a mixed standard solution
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Table 7 Retention time linear regression equation detection limit recovery and precision of 9 kinds of target chemicals (n=6)

/min /(mg-L™) /(mg-L™) 1% 1%
2.316 40 200 y=0.7052%-1.4638 1.000 0 0.10 104 2.1
2.990 30 230 y=0.5459x+7.6154 0.999 5 0.12 97 2.0
9.370 0 50 y=102.88x+84.744 0.999 6 0.56 101 1.8
13.994 0 30 y=77.803x+10.42 0.999 9 0.24 97 22
16.465 0 30 y=83.668x+18.451 0.999 9 0.62 98 1.8
17.686 0 25 y=93.761x+8.3075 0.999 9 0.37 103 22

4- 18.618 0 50 y=92.469x+26.692 0.999 9 0.10 101 1.9
21.805 0 50 y=68.963x+21.751 0.999 9 0.10 101 1.5
23227 0 75 y=94.189%-121.14  0.999 9 0.89 96 2.3

9

2.3 TEEREMLERBREESIEINE
1 200 kGy*Co vy
123
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Fig.2 HPLC chromatogram from the water extracts of miscanthus pretreated with irradiation
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