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Variation of main chemical components in leaf mustard
during natural fermentation

TIAN Yan ZHAO Lingyan CHEN Qiujia LIAOAn LAIDengni DENG Fangming”

(College of Food Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: The main chemical components in the natural fermentation of Huarong large-leaf mustard (HLLM) and
Brassica juncea var. integlifolia(BJVI) were characterized. The results showed the mass fractions of water, fat, protein,
vitamin C, amino acid nitrogen and phosphorus in BJVI were higher than those of HLLM, and the mass fractions of total
soluble sugar, total acid, dietary fiber, calcium and iron in HLLM were higher than those of BJVI. The total amounts of
glucosinolates in fresh HLLM were higher than those of fresh BJVI. The total amounts of glucosinolates in fresh HLLM
and BJVI were 50.23, 46.38 pumol/g, respectively, and the total amounts of glucosinolates in stem bark, petiole, stem and
leaf of fresh HLLM and BJVI decreased successively. The mass fractions of soluble total sugar, dietary fiber, protein, fat,
vitamin C and the total amounts of glucosinolates in leaf mustard decreased with fermentation, the mass fractions of total
acid and amino nitrogen increased with fermentation. 7 and 11 major volatile components were identified in fresh HLLM
and BJVI, among which allyl isothiocyanate had the highest relative content, 92.83% and 85.98% respectively. A large

number of volatile compounds were produced after fermentation of HLLM and BJVI, and a total of 93 compounds of 10
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classes were identified, and allyl isothiocyanate decreased significantly. Therefore, it can be seen that fresh HLLM and

BJVI have relatively comprehensive chemical components with a high total amount of glucosinolates, which has higher

edible and application value. While fermented HLLM and BJVI have unique flavor and mellow taste.

Keywords: Huarong large-leaf mustard; Brassica juncea var. integlifolia; chemical compounds; glucosinolate; volatile

components; natural fermentation

(Brassica juncea (L.) Czern. et Coss.)
1 [1]

(HLLM)

(Brassica juncea var. integlifolia BJVI)
2]

2019 3 hm?
[3-4]
B_
(
GSL) [5-6]
[7-9]
[10-12] [13] [14-16] [17-18]
HLLM BJVI
HLLM BJVI
C
( ) GSL

(HS-SPME-GC-MS)
BIVI

HLLM

1 RS Ak
11 ##
HLLM  BJVI

1.2 7%
1.2.1 Hsa
HLLM BIJVI

-80 C

C
HLLM  BJVI

0.25 mm
-80 C

GSL
HLLM BJVI

1 ( 15%)

70d 10d 1

1.2.2 EZZEFHmaF GSL EEHn
[19-24]

C
GSL

1.2.3  FL MRS ME

[7] HS-SPME-GC-MS
(7890B—5975C GC-MS
SPME 50/30 um DVB/
CAR/PDMS

Agilent

Supelco )

1.3 HiENTE
Excel 2007
LSD

SPSS 19.0



47 119
C
2 BRSO HLLM HLLM
2.1 it HLLM 5 BIVI hIEEEFRR 2 F1 GSL GSL BIVI
GSL

1 2

BJVI

HLLM

BJVI

F1 FEEHLLM 5 BIVIHHIT ¥IRRESH R GSL BRE

Table 1 The mass fractions of mineral and total amount of GSL in fresh HLLM and BJVI

VIR 5 B (g ke ™)

GSL/(umol-g™")

HLLM (1 433.5021.12)a

BJVI

(235.83+8.52)a (2 681.31£76.72)b
(1163.97£2827)b  (205.01£9.59)b (3 487.23+96.86)a

(50.23+0.47)a 38.26+0.46 (47.86+0.18)a 53.58+1.12
(46.38+1.15)b 36.29+0.34 (43.34+£0.40)b 51.60+0.37

(45.48+0.34)a
(42.87+1.29)b

(P<0.05)

*F2 AREBEIREFPHLLM EBIVIFHEEEFRTRESTHAMGSL 22

Table 2 The mass fractions of main nutrients and total amount of GSL in HLLM and BJVI during fermentation

/ /
/d (g(1009)") (g(100g)") (g:(100g)") (g:(100g)") (g(100g)") (g:(100g)™")

/

/

/

0,

C/

=
(mg-(100 @) GSL/(umol-g ™)

HLLM 0
10
20
30
40
50
60
70

BIVI 0
10
20
30
40
50
60
70

(92.88+0.42)a (2.50+0.04)a
(86.51£1.51)b (2.00+0.03)b
(82.50+0.65)c (1.70+0.03)c
(82.00+0.62)c (1.50+0.02)d
(81.00£0.65)cd(1.30+0.04)e
(80.00+1.77)d (1.20+0.03)fg
(80.00+0.86)d (1.10+0.03)g
(79.00+0.92)d (1.00+0.04)g

(93.45£0.6)a (1.83+0.01)a
(87.61+0.82)b (1.21+0.03)b
(83.30+0.92)c (1.00+0.02)c
(82.64+0.49)c (0.91+0.02)d
(81.44+0.75)cd(0.86+0.01)e
(80.50+0.67)d (0.80£0.01)f
(80.10£0.84)d (0.78+0.02)f
(79.47£0.63)d (0.77+0.03)f

(0.30+0.01)a
(0.21%0.03)b
(0.17+£0.04)c
(0.15+0.03)e
(0.14+0.02)e
(0.14+0.01)e
(0.13+0.02)f
(0.13+0.02)f

(0.38+0.02)a
(0.25+0.02)b
(0.23+0.02)c
(0.19+0.02)d
(0.18+0.02)e
(0.16+0.02)f

(1.91+0.02)a (0.12+0.01)h
(1.60+£0.05)b (0.16:0.02)g
(1.50+0.03)c (0.17+0.03)f
(1.40+0.03)d (0.18+0.02)e
(1.30+0.03)e (0.19+0.02)d
(1.20+0.04)f (0.20+0.04)c
(1.10£0.02)g (0.21%0.05)b
(1.00£0.02)h (0.22+0.05)a

(2.05+0.04)a (0.18+0.01)g
(1.76£0.06)b (0.19+0.02)f
(1.63+0.05)c (0.21%0.01)e
(1.49+0.05)d (0.23+0.01)d
(1.38+0.07)e (0.24+0.02)c
(1.30£0.07)f (0.26+0.01)a

(0.15£0.02)fg (1.26+0.05)f (0.25+0.03)b

(0.15+0.02)g

(1.1240.05)g (0.26+0.01)a

(1.20£0.02)a (0.16£0.01)h
(1.10£0.04)b (0.23+0.03)g
(1.10£0.05)c (0.50+0.03)f
(0.90+0.05)d (0.70+0.01)e
(0.80+0.04)e (0.90+0.04)d
(0.70+0.02)f (1.00+0.03)c
(0.65+0.02)g (1.22+0.01)b
(0.60+0.04)h (1.45+0.02)a

(1.1320.01)a (0.15£0.01)h
(1.10£0.01)a (0.2120.01)g
(1.00£0.01)a (0.31+0.01)f
(0.80+0.01)b (0.50+0.01)e

(44.85+2.79)a (50.23+0.47)a
(30.3342.54)b (30.00+0.55)b
(24.12+1.77)c (22.00+0.78)c
(18.34+1.73)d (16.00+0.94)d
(13.2122.01)e (14.80+0.66)e
(9.45+1.99)f (10.00+0.78)f
(721£1.68)g  (8.50+0.98)g
(5.01£1.50)h  (7.33+0.99)g

(51.12+2.88)a (46.38+1.15)a
(35.06+2.38)b (32.57+0.56)b
(28.66+1.85)c (26.67+0.79)c
(20.24+1.44)d (19.76+1.33)d

(0.70£0.01)c (0.75+0.01)d (14.65+1.83)e (14.04+1.28)e

(0.60£0.01)d (0.93%0.01)c
(0.55£0.01)e (1.04+0.01)b
(0.50£0.01)f (1.28+0.01)a

(12.07£1.65)f  (9.78+1.66)f
(9.25+1.74)g  (8.09+0.88)fg
(6.75£1.63)h  (6.79+0.92)g

(P<0.05)
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C GSL GSL
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C
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2.3 HLLM 5 BIVI ZBEd 2 iE & 4RIV
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2
10 ( 3) 70 d  BIVI
(AITC)
10 20 30d BJVI  GSL
HLLM HLLM  GSL
#*3 AEHIFEF HLLM 5 BIVI R EEZ L MU EYIRE &S Mfp
Table 3 The relative contents and species of major volatile compounds in HLLM and BJVI during fermentation
1%
/d
HLLM 0 96.10(5) 1.44(1) 0.00(0) 0.000) 0.12(1) 0.00(0) 0.00(0) 0.00(0) 0.00(0) 0.00(0) 97.66(7)
10 97.97(7)  0.00(0) 0.00(0) 0.08(1) 0.00(0) 0.13(2) 0.82(1) 0.04(2) 0.00(0) 0.00(0) 99.04(13)
20 81.90(3) 3.53(6) 0.00(0) 0.20(2) 0.10(1) 1.13(4) 0.00(0) 0.63(2) 0.26(2) 0.00(0) 87.75(20)
30 78.45(3) 0.66(3) 2.65(2) 0.01(1) 0.10(1) 0.08(3) 0.44(1) 0.10(1) 0.00(0) 0.08(2) 82.57(17)
40  70.30(4) 2.31(4) 0.23(1) 0.00(0) 0.19(1) 0.26(2) 0.83(1) 0.15(1) 0.00(0) 0.87(3) 75.14(17)
50  61.42(6) 5.62(6) 0.43(2) 0.0000) 0.90(1) 1.02(5) 0.00(0) 0.00(0) 0.00(0) 0.45(1) 69.84(21)
60  51.51(6) 6.68(6) 3.14(1) 0.00(0) 4.33(3) 5.70(11) 1.20(1) 0.89(1) 1.23(2) 0.00(0) 74.68(31)
70 30.15(5) 8.98(7) 0.73(1) 0.00(0) 1.45(2) 0.88(2) 5.79(1) 0.73(1) 1.54(3) 0.00(0) 50.25(22)
BIVI 0  89.12(5) 1.62(2) 0.00(0) 0.00(0) 0.07(1) 0.04(1) 0.00(0) 0.00(0) 0.15(2) 0.00(0) 91.00(11)
10 83.19(4) 0.98(5) 0.02(1) 0.00(0) 0.48(2) 1.32(7) 0.44(3) 0.57(1) 0.20(2) 0.27(4) 87.47(29)
20 79.61(8)  2.69(5) 0.00(0) 0.09(1) 1.21(2) 0.75(7) 1.43(3) 1.46(2) 0.31(1) 0.32(2) 87.87(31)
30 72.11(6)  3.29(8) 0.00(0) 0.13(1) 2.03(3) 1.32(10) 2.92(2) 1.15(2) 0.18(2) 0.03(2) 83.16(36)
40  4897(8) 5.78(7) 0.00(0) 0.19(1) 5.51(3) 6.69(12) 3.90(2) 1.09(3) 0.47(2) 0.03(2) 72.63(40)
50  38.25(4) 1234(7) 0.75(2) 0.25(1) 9.85(4) 5.96(10) 6.82(3) 0.33(2) 0.49(2) 1.20(4) 76.24(39)
60 13.85(5) 20.67(7) 0.94(1) 0.76(1) 14.41(4) 13.13(11) 7.01(3) 0.23(2) 0.32(2) 0.30(2) 71.62(38)
70 12.42(4) 20.31(8) 0.00(0) 0.84(1) 8.97(3) 9.13(10) 16.05(3) 0.39(3) 0.93(2) 0.28(2) 69.32(36)
HLLM 7 (0.34%) 1 3- —1-
5 AITC(92.83%) (1.44%) 1 (0.12%)
p (1.25%) 3-

(1.19%) (0.49%) 60 d 31
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