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Spectroscopy and Spectral Analysis
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Fig. 1 Three biosynthetic pathways of chlorogenic acid in plants
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pathway 3 by a red arrow; Important synthases are labeled red

1 SEgaEk o

1.1 ##

FEIMERE T o R MR D E g i, ¥R —
fEfA R, Ho, C R34t B0 1 IR 1 B 2R A2 5 1
A, 151 RFVA RH R 5 M R 588 5 oL 51 35 0 i B 2%
A HBZERME CI51 F RH 19 B 38508 F2 BEA,

1.2 HIRBEAIRE

Lh B B 0 AR R T 52 & R T L RS BLAF L TCHe AR
14 3 Hab R 0 (FW . F RIS Ry R s o) 4% 38 S e ik
PR — . WU . oA #5485, A
VEBR KRS Y, 5 E Y0 O 8 4 8 AR 28 S 1 2% 68 1
o], shEfe & A AL . WA ARG A R R T RAILA T
(DW) . FHEER AR DRBFERWESZRAEGE M
HZS QR TBALAT » B 0 ARR . FRIBOE 8 4 R A
OET, A T5% CBEERBBD . 4 CHRF R ER. B
Ly £80.22 pmol « L' S fLA HLUE IR UE /Y H 15 W e 78 2 4%
i, —80 TR,

1.3 ZEBHNNESSHF

K ALPHAIL-2LD plus o F #L# % % F & R A
2800UV-VIS 3t FE T 1 S AR s 7506 L 25
XFHE L FEPCR g 327 nm T E W' BE (o JE IR A o i IR WO
LA 2)IF AR & i s SR T SPSS16. 0 X 4 7 51 £ it
B2 I E A AT 20 A - 2 {H (Mean) . 42 §E (Range) . J5
72 (Variance) $({H. #r #E 25 (Std. Deviation) , #x K {H
(Max) .

—— RO

300 400 500 600 700 800 900
Wavelength/nm

B2 RIRBRIRAE R E

Fig. 2 Absorption spectrum of chlorogenic acid standards
2 HIRHWE

g xt C &3, 151 RZFF RH & 33 6 s GE it A A 1]

A 11 7 JA R 4 OV R AT WO 35 434 » 25 AN 1Al 3 TR
0.45

—— CHJ
0.40 1 —— 151541
—— RH#AJI

T T
400 450 500 550 600
Wavelength/nm

3 DREMAFRERRUCLEERGRERKFER 35F)

Fig. 3 Chlorogenic acid absorption spectrum of potato leaves
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Fig. 4 Content of chlorogenic acid in potato leaves
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Abstract

Potato is the fourth largest food crop in China, which has a comprehensive and reasonable nutrient composition and is

easy to digest and absorb. Potato tuber is rich in phenolic substances such as chlorogenic acid, which has many health functions

such as anti-oxidation, disease resistance, anti-cancer and lipid-lowering. Since chlorogenic acid is closely related to potato

flavor, nutrition and resistance quality, systematic determination and analysis of chlorogenic acid content and distribution in

different tissues of potato will provide a theoretical basis and reference for improving crop quality. The common cultivars of

potato are autotetraploid, so it is difficult to improve potato varieties by cross breeding. While the diploid potato has more

advantages in breeding and genome research due to its simple genetic background compared with the tetraploid potato. In this
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paper, natural variation population (C series) and self-cross separation of F2 population (151 series and RH series) of diploid
potatoes were used. The content of chlorogenic acid in different tissues was determined by UV-Vis and the results were
statistically analyzed by SPSS16. 0. The results showed that, among the 131 samples selected, the chlorogenic acid content in
potato leaves of series C is significantly higher than 151 series and RH series. The highest chlorogenic acid content in potato
leaves of series Cis 12 022. 25 mg « kg ' FW, the highest chlorogenic acid content in potato leaves of series 151 is 7 685. 41 mg
+ kg7! FW and the highest chlorogenic acid content in potato leaves of series RH is 5 486. 46 mg + kg' FW. However, the
uniformity and stability of C series are lower than 151 series and RH series. The content of chlorogenic acid in potato skin and
flesh of C series (181 samples) was further determined and analyzed. The content of chlorogenic acid in potato skin is
significantly higher than flesh. The highest content of chlorogenic acid in potato skin is 19 679.59 mg » kg ' DW, while the
highest content of chlorogenic acid in potato flesh is 2 927. 52 mg + kg”! DW. On the whole, the content of chlorogenic acid in
potato flesh increased with the skin, but there is no linear relation ship. The content of chlorogenic acid in diploid potato was
determined and analyzed, which provided a theoretical basis for the application of spectroscopic analysis in the study and breeding
new potato varieties with a high content of chlorogenic acid and good flavor. At the same time, the results of the spectrometric
analysis are of great significance in guiding breeding, determination and analysis of natural active substances and agricultural
genome research, and also provide research and technical application basis for UV-Vis spectroscopy application in national potato

program “Upotato Plan”, international agricultural genome program and intelligent agriculture.
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