615 FEIH/N024FE5H/HAERBFEFHE

It Bl St FFIHE

JeFIBOE Sl SO i BRI R B e S A
Be o5 37 oo # kil
H, FB, BE, THE, BB, A

M,
Kol S FFEATRE, KM TR, K 300384
TE ERHEAE D LMERE R DRERT 5A FENBOKAEY & &AL 8RS R i
WG PEI T . D0 T Sh A8 B 38 e IR I I 2R i S 03 37 00 2R R 25 2K 0 5T AE 1 2 A R D R S IO A DA O i HL A R
FE N B, MBS & 6% (LIBS) H AR KA D445 55 36 Je A RRN ZE A9 06 0%, % 25 48 B R ) 0060 & A 1978 3% 0t
R AR ZE R IEAT /T 3 HoR A R B 03 rh & Jm oo R AR & R T FOL R B 22 5 I B B0 A S
BB R BE R R RO B DA ) S AT A S R RS S D R L A O R AR R 22 e RN . AR AR
LIBS $ AR & 43 #1 H 55 2 AN [R) 547 T 75 45 Fh oG 3 A9 — o] 5 A R0 IR A, A 2 Ut O s o
KR LY BOLERL IO S8, RER; TR
FESES 0433.4 XHtRERS A DOI: 10.3788/LOP231009

Determination of Solanine and Nutrient Elements in Potatoes by
Laser-Induced Breakdown Spectroscopy

Jiang Nan, Li Jingwen, Han Xiang, Wang Yanting, Yang Fujia, Shen Li’
Tianjin Key Laboratory of Quantum Optics and Intelligent Photonics, School of Science, Tianjin University of
Technology, Tianjin 300384, China

Abstract As a common stem vegetable in daily life, potatoes not only contain rich carbohydrates but also contain
minerals, lutein and other active substances beneficial to human health. Studies on the nutrients and solanine contained in
the skin, flesh and sprout of potatoes are of great significance for food safety and potato quality assessment. First, the
spectra of skin, flesh and sprout of potatoes are obtained by laser-induced breakdown spectroscopy (LIBS), and the
nutrient elements and solanine in different parts of potatoes are analyzed. Second, the difference in spectral peak intensity
between metallic and non-metallic elements in different parts of the potatoes is observed. Finally, the reason for the
difference is discussed in terms of the local thermal equilibrium condition and the ratio of ion to atom densities by the
calculation of the temperature and electron density of the laser-induced plasma. Results show that LIBS is a reliable and
effective in situ and online test methods for the analysis of various elements in different potato parts.
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Fig. 2 LIBS spectrum of skin, flesh and sprout of the potato. (a) Spectrum in the range of 300-540 nm range; (b) spectrum in the range

of 540-950 nm

T IOt BE U 3 R A 2 T S S ORI 3 R R
ThR BEZE R R A B K B R ], o0 K% 4R 1 5k
JEE AR B S WA [) 350 07 0 2 A 25 5 o e 4G T 1 Y
TLEP,CaflUMERNFIBEMNSH LR, W N ETER
I B AR O 0 A R A i L 2 Hp ]
DIE M Cart R T E FLIAER 2, AR Z K
WRELk . PRI Ca 1422, 67 nm VG IS WEAE Jy N 5%
2R T AR o0 R 6 i 06 0 5 20 % W 0 B 1Y L
B, mE 1R KA T H£FIURED R ER
RSO A & . SRR E P E ST KILE, Bl
AR P TR BT AR A B 3 R R B RIS i R i AR
Y NE2fE 1R ES, RAPKITENS &
Wimm TREPKITEN S &, B X FRETE
Fe.Cu.Al.Mn.Si. Ti.Li.Srfl Baifi & , HAE R Kb iy
Y LA R R P R X U B R AR A X T
) X 88 0 R A — A0 O 0 A g AR AT DL R AR AT
FLIREEXT RN 5 o A TR S O R
HEaR KL AP A BE =, B AR It — S F T R |
Fe fl Cusc &Y. e ff 2%, DA Z & P Ok T i
I CuTC R M E ZREPORIE . 5540, % F Fe ot %
FENE, DR ERETHEMALZE . BRILZIh,
FEGIE PR ILER ] T CN A 3%, 2 v] 682 i BE g
1) C IR F 5 J8 Bl 2 R sl R 5 B B0 N 45 & B
B, Bk A ORE S A ALY 4y T C—N b2

1 AEICENEIEESRIE S Cal422.67 nm G048 ¥ Y LK
Table 1 Ratios of spectral peak intensities of different elements
to Cal422.67 nm
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Fig. 4 Lorentz fitting results and electronic densities of H, lines. (a) Skin of potato; (b) flesh of potato; (¢) sprout of potato
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