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Abstract: Light-emitting diode (LED) irradiation with different colors and densities was employed for investigating the effect of red light
on glucosinolate metabolism in postharvest pakchoi (Brassica rapa L subsp. chinensis). The results showed that both chlorophyll degradation
and pakchoi yellowing were inhibited by red LED irradiation at a density of 6.5 pmol/(m’-s). Subsequently, the changes in glucosinolate content
and relative expression level of genes involved in the glucosinolate metabolism of pakchoi after red LED irradiation (6.5 pmol/m*-s) were
analyzed to explore the underlying regulatory mechanism. The results indicated that the contents of total glucosinolate and isothiocyanate in
pakchoi petiole were 2.72 and 1.32 times higher than those in leaves, respectively. Additionally, the expression of key aliphatic synthesis genes,
including MYB28, CYP83A1, and GSTF11, was significantly upregulated by red LED irradiation, thus promoting the synthesis of glucosinolate
such as 3-butenyl glucosinolate. Consequently, the total glucosinolate content in treated pakchoi petiole was 1.62~1.99 times higher than that in
the control during 4~8 d of storage. The myrosinase activity was promoted, and consequently, the accumulation of total isothiocyanate was
increased in pakchoi petiole following red LED irradiation. Notably, the total isothiocyanate content in the control group was 77.43%~91.98%
lower than that in the irradiated group during 4~8 d. In conclusion, red LED light treatment delayed the loss of glucosinolates and
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isothiocyanates in pakchoi, as indicated by the upregulated relative gene expression levels involved in the synthesis of aliphatic glucosinolate

and increased myrosinase activity.
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Fig.1 Effects of different condition of light emitting diode (LED)
irradiation on phenotype of pakchoi
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Fig.2 Effects of different condition of LED irradiation on total
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Fig.3 Effect of red LED irradiation on total glucosinolate content (a: petiole, b: leaves), total isothiocyanate content (c: petiole, d: leaves)
and myrosinase activity (e: petiole, f: leaves) in pakchoi
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Table 4 Identification of glucosinolate profiles in pakchoi petiole
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Table 5 Effect of red LED irradiation on the content of glucosinolate substances in pakchoi petiole (umol/g)

T B 1) /d
B IR ab3e
0 2 4 6 8
xtH8 0.759+0.01" 0.432+0.00 0.277+0.00 0.210+0.00
GNA 0.710£0.02 i . .
sk 0.646+0.00 0.925+0.00 0.735+0.00 0.582+0.00
xtH8 0.113£0.00 0.079+0.00 0.068+0.00 0.068+0.00
GBN 0.112+0.00 . i .
Ik 0.103+0.00 0.133+0.00 0.115+0.00 0.094+0.00
xtH8 0.0310.00" 0.029+0.00 0.028+0.00 0.031+0.00
NGBS 0.028+0.00 .
Ik 0.027+0.00 0.029+0.00 0.030+0.00 0.0310.00
it F2. 0.0560.00 0.018+0.00 0.027+0.00 0.018+0.00
PRO 0.03420.00 . . .
Ik 0.067+0.00 0.083+0.00 0.080+0.00 0.036=0.00
¢t F2. 0.084+0.00" 0.070+0.00 0.0520.00 0.088+0.00
4AMGBS 0.072+0.00 . .
Ik 0.067+0.22 0.083+0.00 0.09120.00 0.0860.00
2t B2, 0.045+0.00" 0.033+0.00" 0.020::0.00 0.034+0.00
4HGBS 0.033+0.00 . .
Ik 0.028+0.00 0.03040.00 0.033+0.00 0.03620.00
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GBR 0.0310.00
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) 18 1.159+0.04" 0.724+0.01 0.543+0.00 0.513+0.00
A 1.058+0.03 ) R .
ak 0.997+0.01 1.347+0.01 1.1560.01 0.929+0.01
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Fig.4 Effect of red LED irradiation on content of 3-butenyl

isothiocyanate in pakchoi petiole
Zeng ZPVERIL, 1T ) S B R S N
3-TIHE R EIRE: (GNA WIKIR). HH 4

—E, A T AR 3 SRR K A
PRI 3-T IR e URse,  HEBES o8 113.00, F
EF N 113.02. 85.94, 72.01. 62.98. 45.11. 30.11,

FEZIN0.12 umol/g. £4eN G (K 4), Rl
AR HZYI I & B R e T RS, A

FRERRIKY, (XTI 3- T )@ 5L R SR i & A
I S0 ) S T R FLRR AT e/ 40 % LED Ol
WACBRAERF 1 A PR I RR T TR, T
BE BRI RIKAE, HIHGER T 3- T R R
FRIIAR R .

2.7 41% LED X EBEAEX LEFHHRE 4

JRAF % Ak I SR 3K B R o

BB AE B s B8 o — R A1) B S EH 2 s R 1R
5, MYB KGR KK —, MYB2S
VE BRI R A B X s 700 CYp ST
DU ZE PASO AL N NG, R A R A
—3, H IR CYP8341 T LMEALIE TR 2.1
J5R2, &1 5 Sy b A e g 1B G 0 R A 5
FRFRIENKF 0B, S35, MYB28 [FRIL/KF
TENC gk 8] 2 SR TR, HA A 7RI
5 TR (P<<0.05), JCHAENRAIE 4 K
M 6 K, LIGAFR MYB28 W15 K4 )t
HAZH 1) 28.97 A1 11.71 fi5. K CYP8341 (& 5b) A
GSTF11 (H 5¢) MRIEKFAESIT 2603 5 256
TR TR, ik R R R T R,
FHILAE BN GE A TE] , XTHEZH CYP8341 F1 GSTF11 1)
RIEKV B BELTLOUAHEA (P<0.05). HEH

151



MR B MR Modern Food Science and Technology 2023, Vol.39, No.9

UGT74C1 (F 5d) HIZRIE/KTAEN B R 28 T B C 24r GSTFI1 i
gy, ARLCARERA N FRIRRE N T X R, s 20} . 5 ot
Tk A 18] V2 25 5 T R UGT74C1 ERIA KT i 16f S N
(P<0.05). MENBRIFEMIEE—F, AFKHEH 2 12l
fir ﬁf%'ﬁjluﬁAﬁizE’J{JﬂJ%Mﬂi WE TS I % 2 osl .
BEMERY, T FMO FIRAERR I IR & b A e
M, 25T USROG, ABIH FMOGs oxs T ol -§
(F 5¢) MFRIAAKT R TGRS BTk, A 00" 2 4 6 8
IR BT BIEY FMOGs.oxs MIFRIE & e AR 8] / d
(P<<0.05). ALY, W LED JEii abElim d 12p UGT74C1 T
i R BT PR CYPS341. UGT74CI. GSTFII SN
ik Rk 4eRr LifE5H GNA I GBN 5 &Y, »
PEBRATHED, 7EASELG Y, 416 LED y‘cﬂ”UETﬁEE i ,
hE FiE CYP8341.UGT74C1GSTF11 A1 FMOgs.oxs ?;g * .
IR (R IR KPR AR HE_ IG5 T IR R EF R A .
Jl, BEMT4ERE BT TR PSRRI BR 5 § § § ﬁ
K] 5E RN Sg 4R, BRIEGEEE 2 KAk, 4006 2 4 6 8
RhFR N T LI BRI A B R R i SRS eI / d
GGP1 Ml SURI HIFRIEKF (P<0.05). HJERFWTRE © l4r I FMO, . *
S, HEH CYPS3AI it BEZRIANE] 1 3EH SURT (113 oy Ee=Ek
B, M3 GGPI MU S ShitH A 2 5 R »
BEERERY, DRk, BRAMEN GGPI MIFRA 7 Filg i
oI H KRR ARSI . [FIREHL, GNA F1 PRO & =
FEEFER A0P2 (Bl 5h) Ik BRI TR 6 K
WA PR i (P<<0.05), {HAEZE 8 K, XA g
Him AR 143.40%. TTRER T B4
B R SRR FURER I T A0P2 [h22ikP7, R 1A / d
a l4r MYB28 I f 50 e SURI
1l PR NESSSECE
w O el
b1 08} K 3
i’ R
Eé 0.6 | jé' o1 .
i [N N |
0.2 . . .
00 & NN S ON N
2 4 6 8 0 2 4 6
SRR 1] / d eI / d
b 24r CYP83Al [ RoRd 8 60r o iim GGPI
20k . 7 sk =40t
% 1.6 {S . mg 36l
E P RPN ¢
il s bkl
0.0 0 2 k 6 8 10
TR 1] / d R A / d

152



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.9

h 280 i 40P2 .
24}t AW
20F
)]
K 1.6+
®
= 12+
= I *
08|
041 .
i
0.0 0 2 4 6 8
I A / d

5 41 LED SERRAMEX EIEBEM AT RE A REXERERIA
IKFHIFME
Fig.5 Effect of red LED light treatment on the expression level
of aliphatic glucosinolate synthesis genes in pakchoi petiole
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