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Research progress on nutritional and functional components and applica-

tions of sprout vegetable
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Abstract: Sprout vegetable is a kind of plant seedlings from the germination of plant seeds, which is rich in nutrients and
a variety of important components beneficial to human body. This paper introduced the content changes of phenolic, flavo-
noid, GABA, vitamin and mineral in different kinds of sprout vegetables. The effects of salt stress, micronutrient enhance-
ment and different wavelengths of light on the enrichment of various physiological active components in sprout vegeta-
bles were analyzed. Further , the application value of sprout vegetables in food processing, medical care and other aspects
were discussed and summarized. Sprout vegetable is a kind of healthy vegetable which is not affected by season, has a
short growth cycle and is rich in nutrients and many functional components. It is prospected that sprout vegetable indus-
try will be greatly developed .

Key words: Sprouted vegetable; Nutrition; Functional components; Food; Enrichment

SRR M IR 7 BB B A TR 0 10 a JFRER TSR SOAROR IR RE T 17T, 9 B 2 3

BRSO T ERARKE /K NP RMIRIE S
R R R BRA A B ZE . AR BT TR

A5 S e e K
SFURRA R R A e w001 BT HIEIRRSE

JFORL R e TR S R R RECRIFAS B A oF WS 2 R AH Y I T BT A TR 451 T K
WD) BT LS A R BRI E R W) R iR RSB 2G, ZE SRS
B E. BTEENRAAMVERFE, CRAE  Flth Ok A 2 o RS R e 7 2F
R REETh AR LIRS T RH R SR B SR SRR TR N Y. KHILLOR, 3 T A
FASEHNRRE, MRk, N goFE—-HRRERE P AN S . L
ERHIAN TR, R 2F 5 & SRAN R SRR O ORISR 4R, G 2 78 2 9 L BN A0 4E Ik o i 32 ¥k
HAANFAK . BHEEX TSP HFILGFE 0. GRREWAGUEEFRNE.FEE T it

RHVEFREREME R AERVEFRMIRE RIS RUCERE TR R T . R R

Y5 B #1:2022-12-26; 18 [2] H #A: 2023-06-16
HETE b B R A B O SL IR IR H (8SG2021129,2022XIZX60)
EE TN R, 2, B, EERF 55 10 9 R B AR BRI T . E-mail : zhuhuixia@126.com

W
PEARILAE G ] DR AR R T T N AT I 45, Hobh 7 & Bk B (08 7 A AR s Mk &



FRA LR

FOE R XK

H#36%:

W R A WA G R AT LS e LR R
AE, P A8 R R BRI [B) D 3~5 d I, R 2F i AR
P I A i AR R 2 B & W R TS TR
i FC B A AR A8 e /M A 2 B & ORIAR
o BRI MR EEY R E
Fr AN Ty REVE B ft T 32 FIBRGE 22 (1 5, o,
R AR Z2 NI 22 8 28 1 3 A7 P BOR 3 Xl
RE A A BRI RRA 2 BRFH ) H 2545 0
BHED AT DL P 2R 58 . RS M 2G4, +
FARBIE T Z M T R 28 A7 BRI A
SRR E

2 ZEHESRITHRENE Y

2.1 EAEFNEENEYIR

FHXPEHEFEEMMEDG . BREY
MY FENAE B B A E B R POk E
S AR 25 BT RE™. Perales-Sanchez Z5"HF 7T
R, BT ZE A DO Iy R s a.
FEFESEO IR I, S ELAE R I R R R
R BT 7E 20 °C N HA K 24 h 4R G 36 &
IR ET 25 °CAHI1 30 °C, FF HAE 96 h I ] 1A £ %
KAE 280 mg- 100 g« BAFFMESE W T 2w, 73 il
NaCl Fl CaCl, 5006 8 5 2F 14 S it FH # gE 0% = 4R
oy 2R , 3 5 A Ak 1, [ 15 mmol - L NaCl
F10.5 mmol - L' CaCl, & & 4b PR 1 58 B SR AL ) 45
B, Cardador-Martinez £ 78 K B, 5258 KK
NGRS, I8 F ) R R AL B4 R (DIC) , 1T PAEk
A MG 2E S M RO R BB T 2 K, DIC
W S A AR RN T 99%

B R R A AR B PR S AR )
R 2, B AR A IR B AE U2 BRI ML
PHE K FEERY. BRERFNETSEFEE
R A G . Tk RS LRI, TR AL 1
SRIPRE 2 SN G R RS B AR
HAHRIM 1 1.10~1.39 £ . X3 EHE R
J6 TR 7 M 2 SRS R T IS, 43 ) A0k
TR A B FHEMIMERE, 5
CK ZHAA L, W56 A 3 20 i 2 4 2 v M i 5 &
PEFT 29.08%, [FIF , F 1 05 Y6 TR A AL B 240 3 & i
Frh RS B 24.14%. AN, B E VI RK
Bl N A N AL E RS T
VB ERERS & 1) 28 1 S M R R e
I R AT E 7R S ThRe it oy AR 4, AT
DAARHE 75 3K , 8 3 & 240, I & M 2K 5 5

. D .

W10 ZF TS FE R OR A i, DT 4 1 2 1R
[T sm A A -
22 y-2ETER

y-Z I TR A XA 4 AR G i 4
P38 0T, & — P R ARAEAE I AR R i 2 R,
WA AL s Y0 M RS EEAER, A i
JEPUEERE SR C 12 ) O I P RE S AR H T
Rel, MFIER R y-H I TR &2 B E
i, Y SE N R I, RGN RN ) E
y-RBE TR —MARTFBR. EESEMENEE
i 2 2% S I I S B IR A i - B T IR, TR
AR PR BRSSP 1) R B A DG, [
I ST B R A SR B e 2 B S, DAL
ARG EM TR y-2ETRAIGSES R EN
e FEZERS R, 13 IR S TR
Y- TR BRI B, e, 5 RK
EFPRI R -2 5 TR S EAH L, 28 5 GO3 2
y-2 A TR A ERERER K, 7k 6.63 ff. TR
FHEEA L y-E BT R, Brbl, Ak ar
VE RS y-2 2 T R B, 5 A ) 2% R g
BT,
23 #HHEZE

ANEPFEREAANFEMENgEER RS
JRAT R, RFEFT USRS &, WO FH
THEENGLER B JEER Bos TR R
EHEENHEAR EHER C, UL
SR C ERE, AR T AMEKEE
UM EPIETRER AVGERD AIgELER
BV, FEFARRNEHYEER C,HBT R Y, HYE
AR CEEMN0HEIE] 1.09 mg-100 g, Mastro-
pasqua S5V I, 1) 5 B A5 FE BE A B0 T AR )
4R R C KT, MYEE R C SRV B
WM B R bR . X R BRI, A
Mt EES LA, LSRR R C T ER
CK 45 A4 & 1 33.80% -~ 13.00% ; Ji7 £2 [ WF 5T
MR, SRMTFRFGRNFER, FERCH
I,
24 WHIR

WP 52 F R N AR L B4 . PR
FEMTYREESR THTAY, X5 K FIERE
T JE R B RT  e R R RUE S CER
B L. KEM RN, F ST
TLERMAHEEEINS . BTSN TR L
F 5 FE g M), S5 BRALAH L, it AN [F) & 2



5591

RE S I E TR S ThRe o S B B e ik g

FRALRAR

BRI R EREEESE, RmE R E RN A
(1) 2.2 fif . 7£ Pawel BT, H W 2P ol & &
fifi 7C 2R, 72 I s Ak H 38 28 A b, Il o 2 o
A4 B ZF T 2 B A SR 2 i S R B v LA
BER . FET TR I, OGN 6--F = FE RS
(BAP) 7 (1) 5. 2 ] DUAS I 21 56 & (0 9 o &
B AFEZFE R E S AN E G S
BT EH T E N VR M E BV
BEHE TR R E S VSN R,
2.5 HMFEMHMR

DAA ] Ji R} 2 T s (1) 2F 1 52 B A A 5] 1R
PERY o D-T- PR R {2 2k I i (e AR, B P&
MR HLEEE PR PUAN S Z P A BT RE™ . R
MNP FLR I, S M ARG R TS
1) D-FHENEE S EH RIS 7R SCEPR D-F
PEJURE 1) 32 2% AR 04T T A4, FEFR P T K
J& » D-F 1 UUEE AR B SR B R I 8 f /2. M
FOZF R & 25 A/ AL, 3X 2 Bl M sy e AR IE
AR AT T Y B N ISR E S A &
BEEFCY . B bR A0 2% 1) 2F o S P g A E AR
WA 2 PG YE RS 0T, A0 AR AR ) S
o B WNAMIT I AWTIR R I SRR B %A
JEFORRAN [ 171 55 A7 AN [ (R 355 12 e 23 5 I A8 2 I AR
HM AR AR S SR AR R B T B
737 b 28t I ) 2 i = S DN B0 R s 43 41 5 3
A AR I ZF B S BTG 1 o), 7 L — o
WEFT
3 SN A SR D) Re I Ay E AR Y
=
3.1 EFEINE

YR T R R S e, 2 7= A 2 B A A,
WE S IE T R IR 4R R
S0, B Rz v R S R BN A A B SR A ad , T A
PO — LA AN AE AL, 51 R FAA B R AR )
SRR, B — 8 B 38 264 R, 2F 2R vl & T
PIDIREVE R 14N, A0 A= i Ab B oRoREAE K 2F
HAA] 2 52 T 5 NaCl P18 (25 mmol - L) T Al &5
ZEE I, A PR R I & &, R A
B PR RS TR IR G AW YA ™. H NaCl
5 CaCl, 2 i i &7 % i & 58 o AR K, 1T & 4R
FUED, PemPrEge /1M, VISP AR A,
F MgSO, &b 4 74 15 1 2 v 5 B I S 39 I S it 5 7
i, M E MgSO. it FH VR FE 1) 7 vy i 48

32 WMELREFREL

TETC T F8s R g, o] LAR R A fd e 28 0C &
B A 53 0 0 3 CRLFE T LBk LA Rl ) X % 2%
AT AP AL KSR SR R IR T, IEER
BB TAE RSN N RSB IR R BT T ik
B IR, AT DL K PR B b L W AR A
43 RS B AR B R 4 oK R e 7
T2 AT LE VSR AL, FE R S S 3 L B R A b
FOAUEEY & B0 R R B 58 7 6 WAL ZF B AL
RE S0, G BRI (0.1~0.4 g - L) MnSO, & IR
BN 25 WS, e i EA BT PE AN 4E A 3K C &
BHA S EREER, FN,0.4 g- L' MnSO, X Mn
TLE KRB A BRI, B AR SRR
0.1 g- L' FeSO. 2 M u] LU £& Fe, [A] I K643 1) A4
HEVEY UG N, vIAE N E SRR AR A . flE T
FAEF WP E a5 &8 & 1 A7
P RN AR 5%, 17T BB 2 T 70 3% R A 1 R BT 4Y
TGS IE R, A0 M N A RS HE R AR EE T i E T
I EEY.
33 NINE

MY E KK ENEERTR R, o
BT FP 0 R BT A A D) AR
ARAEAREYI P A R R E B, Y AT 9%
AT R G A (LED) 1% 48 W 6 AS [ U5
X 2 SR e, BRI A LED KT 1B N6
(0 H W8 28 PR B e, ST SRR BRI
WRHAER CHEBREmEY. WA, 5 AR e
KT AH Bl 7E = B A3 1 06 €5 (20% ) FHZL€2(80% )
LED HRBEH T, PH A0 5F Wi AR R 1 58 i bl gl (g b
BRHE MR E NIRRT .

W96 (400~500 nm) £ 52 0 5 = A R A A=
Ko, X ZE M RN EES, £056(600~700 nm) 52 7
— AN REER R, AT R 0 A KR S IR A R
T ) A € 28 FIAK 22 W) 03 1R 1, AT 4 78 7%
Ji. £L65 WA HAE F RE VA AR IR, 24 Ji
TE 1) B LI d B VR R e MR B A+ D AT
o AR KRR B, I 40 (700~800 nm) A BT
TP DL AR AE R AR, 4096 (550 nm) A,
HET B E AR R, I 0T BER M 4k &K
(AN

SRR B AR 5B, Do
Y FIE =% (110 pmol - m™? - s™) B H G 5 A4
JEALHE, BN TR N KRG A RN 5 d kE2E
PR CEEMEHE PR HERRNEFTREMO

< 3 .



FRA LR

FOE R XK

H#36%:

FEHR. TERAEETT K G AR R 43 i) I 42
BT PR G BRE SR, AR, KEHHE
Ty B AN B 20 6 A R 3 mg 3 n . [RURE, 20k
BRI B+ R Y+ 40 e HE 4R A ) LED
HE AR, 35 T S PU A ITE ™. 5 SR L,
B AL ERIE 0 T HA % b 2F R AR e R S
2 PhZH4 LED A BRI B A T S & oy s 7
45% A1 65%, By S & BN T 32% ; b4k, OG+AL
Jt LED B & AL BE R = 72K 8 MRS,

XTEE 3 Bt s, BE S0 T i €4 (460 nm) LED
ST AL £4,.(625 nm)LED 4T, Y6 HB B2 35 pmol - m*-s™
I, 38 FF 27 2F 3 100 e Ty 28 5 R A O R R i
s RN, MRS R AR K, il IR SR B
B KPR AGTETEY o Sk (G2 JE =0 2F 2
FEAE H6(380 nm) ¥ 96(470 nm) 154660 nm) Al
W26 LED 4T BB R 473058, Y68 N 16 h,
HeFIEE % N 50 umol -m” s, R T 4L LED
TR 2R AR K. AL R, 6 o hn 7 6%
A 2 HE R 2R T AR R, [RIAE IR Ak 1
N, 50 pmol -m? s [l B FE AL SAAE R,
Py W B R AN G 2K A P S AR S = R,
5 SRR FEECOIIIE L4 A — B

[AD ANEAND L AN R g o VN 3
(510 nm) %Al LED S 148w 5 28 F/NZZ 2F A
W o AR BBy FIEAE 2R C & R0, [F B 3 g
T HyUEARE S,

& IR DL E A S A
[FI PRI R R 43, (EEESAS [ Ao 24 B SRR 77
BRI REME RS , HOUH B TR 4k SR %

4 ZEFSEIN HIME

4.1 B|RAME

FHIK L —PhaR U IR, HURINE, N
A BT BB R A4k R 5% R TS T R
o355 B FRAE B, I I R ) O R A .
H AT 2D 2L S5 CE X S Wi e SR kATt e, & %
PP JG 7N 22 25 v Sk [0 B B TR A, 7R
FH MM EAERBELYEEA, —HHHETT
KRR VS TR 0 . TR T AL
TIN5 6 B ) R I SR AT K S R, ) RCE TR
HE RS BT SR, &
TR TR 4 R TE T &« R, EE TR AE
AR SR S HoAth 2 SR AT K SR A MUS E A R
Byt R 4 FL RCR TR, R 5 AR B 2R AT

- 4 -

BB, KBRS B A B R IR RO .
4.2 EFREMNE

ANEFR R ZE TR Re E AR A R 3 1 7y, e Bl
1EE R Z P . W E R & 2 M
L, AT L0, Ho s S A AR R, &
i P AT TR A G I B 5 AR I T R E
i LR y- 20 TR A R R IR S R I
REPE Ry, B I R % 1M i % 0 e P4 Ak 3L
REAEAY . RECIEFRIN, BOKRKF 5, HE NG
5 AE B S T 8K, 8 e 1 s R i
GRG0, 7 kAR W A . FARAE K 2
EFE A YA R R TR RN 2R T S IR Ay 3
I, A8 B S A T RAE . T A e
Z U, ME S AR E DR T, A fGR
TS RGAIERMER" fEEY L, y-" TR
Xof i 5 15 PR RE SR A AR S 7 280 HAT, SR 2
MAT T H. MEEFTSAFENE MR,
2 MRS M EA PRGN A E Y,
T Li SR FT b 38 R 28 1 5 A6 2 0T JORE 14
J¥ 5 B /s BRABE B EAT R BT 100, R I RE W I /)N R
Sl SRR XA B TP AT LI Ab B AT R 5E Y
B EERFITIENAZE

HAliis LR wRmE+ s, BRAAFER
DI EREER . I35 57 Wik & A F & N3,
Redr R AR A N AR LA, 2 vy I A RO I 7 R
1R EE R B S E SRS MR Y
B g R C, BA@ILA IR 1R Y 7E AR A
WX EAFEEMHELER C, LA (Ldk IR 15
A AE R A s E SR B B J A
I NS E Ol - ¥ v N =
P IW ZRCFHRA S HA Z P RMEDIRE , 7R
PR AR b SR T B RO 7T

5 I s

FEZF P S B A R, 7T DU SR AN A R S
B S D REIE Ry (B AT I 1R Ry BB R A H
B R i BEAR A LB, i LA S AN [ E 208 IR )
JR B> PR 2 B S R 1 T 2% PR T ELAS: SE IR N
WA HAh, R ZF B SR K v il o th

TSR R o AR 25 W S A AR HE

BIRPRET T A 3 BRI A e 22 18] [R] IS A 4
SR E R ME TR S IR R LS A A
AT R IR LI 250 DR A £ i 5 AR AT RE FRO AR K ZF P S 1)
Wk LR ERTIR, SRS — R BT s



5591

REHL 55 P RN E IR S I RE R SN R TU it e

FRALRAR

FEAZEA W K A N 2T e S E
IS5 D REVE 73 55 7 2 0 s (KR RE R 52 » AT 5K
WITF R TR T R B AT 5

(1]

(2]

[3]

(4]

[3]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Sk
TEIRIE 0 L, 55 Al S SRR JR O 5
THFFCEE ] B M BFTE S TT R, 2021,42(22):179-185.
EBERT A W. Sprouts and microgreens-novel food sources for
healthy diets[J]. Plants-Basel ,2022,11(4):571.
XIAO Z L, LESTER G E, PARK E, et al. Evaluation and corre-
lation of sensory attributes and chemical compositions of emerg-
ing fresh produce: Microgreens[J]. Postharvest Biology and
Technology,2015,110:140-148.
BUTKUTE B, TAUJENIS L, NORKEVICIENE E. Small-seeded
legumes as a novel food source. variation of nutritional , mineral
and phytochemical profiles in the chain: Raw seeds- sprouted
seeds-microgreens[J]. Molecules,2019,24(1):133.
LEMMENS E,MORONI A V,PAGAND J,et al. Impact of cereal
seed sprouting on its nutritional and technological properties: A
critical review[J]. Comprehensive Reviews in Food Science and
Food Safety,2019,18(1):305-328.
PIRZADAH T B, MALIK B. Pseudocereals as super foods of
21st century: recent technological interventions[J]. Journal of
Agriculture and Food Research,2020,2:100052.
KW , BB 54, 200 45 . 2 M A S I AR s P AT 5T 3k
JE[T]. TP E B2 Tk 448 ,2021,52(4) : 471-483.
PERALES- SANCHEZ J X K, REYES- MORENO C, GO-
MEZ-FAVELA M A, et al. Increasing the antioxidant activity,
total phenolic and flavonoid contents by optimizing the germina-
tion conditions of amaranth seeds[J]. Plant Foods for Human
Nutrition,2014,69(3):196-202. .
WEESE, T, BT AR EE T 2k ST A A
SrHREHT T[] B S S TT K, 2018,39(16) :50-54.
XTFEIHE, JEE 7, AR, % . NaCl 1 CaCl X 775 Wi 7 2 1 52 19
R R 5 FrAMIERZ W] £ S5 B 2022,38(7)
47-56.
CARDADOR- MARTINEZ A, MARTINEZ- TEQUITLALPAN
Y, GALLARDO-VELAZQUEZ T, et al. Effect of instant con-
trolled pressure-drop on the non-nutritional compounds of seeds
and sprouts of common black bean (Phaseolus vulgaris L.)[J].
Molecules,2020,25(6):1464.
WA, X8, H 2, A . SR R A & W 24 PR R R O 3k
J[1]. EAbRI 4%, 2003, 23 (12) : 2241-2247 .
TR , P S, T, A8 AN IR A BB €/ N LR T SR I e
M 1oy 5 B AL BE 2148 T[] L 9 R ML AR 32, 2021, 49(7)
180-185.
KIZR R, TROLHS . L BN 7R 2 3 TR B S R ]
TERAA % ,2015,36(3):306-312.
DU, 3BT, BUYRYE , 55 S S B T S SR A VN (0] e
RN R ,2022,53(3):20-25.
TR, T L y- 2 T R A BRI e R 0] T B
REBE AR ,2011,4(3):9-11.

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

ZRn R B G RMEYFPRUR ZE 1 72 D Re Lo It 75 [ D).
I AR A PR, 2012.

TLYE, BE, B, Ay AR T RRINI & v L T B

A I FURE (D] A it 5 8% Tk, 2020, 46(23) :238-247 .

WRaR , e L. S22 Sy A R rh T ek B 0 SRR (D]
T EEYSEFR,2012,18(10):27-32.

BRAIJDES C, VIZIREANU C. Sprouted buckwheat an impor-
tant vegetable source of antioxidants[J]. Annals of the Universi-
ty Dunarea De Jos of Galati, Fascicle VI- Food Technology,
2012,36(1):53-60.

MASTROPASQUA L, BORRACCINO G, BIANCO L, et al.
Light qualities and dose influence ascorbate pool size in
detached oat leaves[J].Plant Science,2012,183(2):57-64.
MASTROPASQUA L, DIPIERRO N, PACIOLLA C. Effects of
darkness and light spectra on nutrients and pigments in radish,
soybean, mung bean and pumpkin sprouts[J]. Antioxidants,
2020,9(6):558.

VLA 5 A T AR B SR ) B BOR AN $h PR [D]. T - A
el TRE22BE , 2017 .

BRI, EHL AR RIR, 45 AN R BRI IR TR 2R S AR K
R RCE TR BRI ] PG AREF 2,2021,49(€1) 2 7-11 .
PAWEL Z, PASKO P, GALANTY A. Does selenium fortifica-
tion of kale and kohlrabi sprouts change significantly their
biochemical and cytotoxic properties?[J] . Journal of Trace
Elements in Medicine and Biology,2020,59:126466.

ZRIG A,NAJAR B,KORANY S M, et al. The interaction effect
of laser irradiation and 6-benzylaminopurine improves the chem-
ical composition and biological activities of linseed (Linum
usitatissimum)sprouts[J]. Biology (Basel) ,2022,11(10): 1398.
S B E TR SRR IR A A IR B S BT 2 BT (D] R -
BRHRR 2021

PRI FRAE T D-TF LR 2> B AR S AL BE S [D]. K #R
RO, 2007

KRR AR TR, 55 L o FR T R R D- TR LS & A
IR T[] & AL, 2016,41(2) :80-83.

AR M SR A IT R S R[] B s TS5 0T 40,2012, 33
(2):223-227.

X, JEPIBE, M B, A5 A LA R 1 SR SR A T T R
FE B LR TERIZIE ] iR 2023, 44(1) :22-29.
TEKLIC T, PARADIKOVIC N, SPOLJAREVIC M, et al. Link-
ing abiotic stress, plant metabolites, biostimulants and function-
al food[J]. Annals of Applied Biology,2021,178(2):169-191.
BENINCASA P, D’ AMATO R, FALCINELLI B, et al. Grain
endogenous selenium and moderate salt stress work as synergic
elicitors in the enrichment of bioactive compounds in maize
sprouts[J]. Agronomy(Basel),2020,10(5):735.

VI, 551 , SRR . MgSO, Ab HEXT UG Wi 16 25 1 3% A BRSP4
FABUEALfiE AT RS ma )] . £ iR, 2018,39(11) :53-59.
ROUPHAEL Y, KYRIACOU M C. Enhancing quality of fresh
vegetables through salinity eustress and biofortification applica-
tions facilitated by soilless cultivation[J]. Frontiers in Plant
Science,2018,28(9):1254.



FRA LR

FOE R XK

H#36%:

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

VICAS S I, CAVALU S,LASLO V,et al. Growth, photosynthet-
ic pigments, phenolic, glucosinolates content and antioxidant ca-
pacity of broccoli sprouts in response to nanoselenium particles
supply[J]. Notulaec Botanicae Horti Agrobotanici Cluj-Napoca,
2019,47(3):821-828.

g, B AR, TR, & MnSOL IRt /N 22 2R T SR AE KR AR
PP B HSER [J]. R T+ 2021,40(11) :1-7.

BERR AR, KL, 0308, 55 AN RIVRBE FeSO.L IRt /N 32 2
SEA AN A FR I P B S A1 2020,39(12) : 44-50 .

I, R RE 5 R RIS R A D R 1
a3 RS D 87 AT T HE e (7] B b Tk B, 2023, 44
(7):411-418.

FIUTAK G, MICHALCZYK M. Effect of artificial light source
on pigments, thiocyanates and ascorbic acid content in kale
sprouts (Brassica oleracea L .var.sabellica L.)[J].Food Chem-
istry,2020,330:127189.

KOPSELL D A, SAMS C E, BARICKMAN T C, et al. Sprout-
ing broccoli accumulate higher concentrations of nutritionally
important metabolites under narrow- band light- emitting diode
lighting[J]. Journal of the American Society for Horticultural
Science,2014,139(4) :469-477.

ARTES-HERNANDEZ F , CASTILLEJO N , MARTINEZ-
ZAMORA L. UV and visible spectrum LED lighting as abiotic
elicitors of bioactive compounds in sprouts, microgreens, and
baby leaves: A comprehensive review including their mode of
action[J].Foods,2022,11(3):265.

PARADISO R, PROIETTI S. Light-quality manipulation to con-
trol plant growth and photomorphogenesis in greenhouse horti-
culture: The state of the art and the opportunities of modern led
systems[J]. Journal of Plant Growth Regulation, 2021, 41(2) :
742-780.

KALAITZOGLOU P, VAN IEPEREN W,HARBINSON J,et al.

Effects of continuous or end-of-day far-red light on tomato plant

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

growth , morphology , light absorption , and fruit production[J].
Frontiers in Plant Science,2019,10:322.

MASTROPASQUA L, DIPIERRO N, PACIOLLA C. Effects of
darkness and light spectra on nutrients and pigments in radish,
soybean, mung bean and pumpkin sprouts[J]. Antioxidants,
2020,9(6):558.

MARTINEZ-ZAMORA L,CASTILLEJO N,GOMEZ P A, et al.
Amelioration effect of led lighting in the bioactive compounds
synthesis during carrot sprouting[J]. Agronomy (BaseD) , 2021,
11(2):304.

NAM T G,KIM D O, EOM S H. Effects of light sources on ma-
jor flavonoids and antioxidant activity in common buckwheat
sprouts[J]. Food Science and Biotechnology, 2018, 27 (1) :
169-176.

PARK C H,KIM N S, PARK J S, et al. Effects of light-emitting
diodes on the accumulation of glucosinolates and phenolic com-
pounds in sprouting canola (Brassica napus L. ) [J]. Foods,
2019,8(2):76.

YANG L, FANOURAKIS D, TSANIKLIDIS G;, et al. Contrary
to red, blue monochromatic light improves the bioactive com-
pound content in broccoli sprouts[J]. Agronomy (Basel) , 2021,
11(11):2139.

SRR, TR , WRI0 , A5 ANTRIDE B PG A 2 1S R 5
KBUEACER R m] . & TR, 2018,39(23) :42-49.
BIELL, FUSRME, T, A5 N RIS 22 2 W SO B SR VT
M. & RS TR ,2022,43(3):66-72.
WK SR A R HIE K R IE T L [D]. PLFA - TEFA
AR A,2020.

e R R R TR BRI S A s PR 52 W D]
VLIS L K%, 2017

LI'Y Y, ZHANG T, HOLMAN 1J, et al. A specific broccoli
sprout preparation reduces chemically-induced colitis via gut mi-

crobiota[J]. Current Developments in Nutrition,2022,6(1) :307.



