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Fig. 1 Effects of temperature on myrosinase activity
in different kinds of broccoli seeds
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Fig.2 Effects of pH on myrosinase activity in
different kinds of broccoli seeds
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Fig.3 Change trends of myrosinase activity in Wenxing

K3 ARMRE T A3C%

broccoli seeds at different state

2.2 AEZHEFNFEHEAILEER

2ot I R 2. 1 RO 45 S, Pk R
R SC46VE 2 AR T T8 SR B A AL S, LA
WK H TE S N0, B MRS 1. 3. 4 FRAT [ AR 1
HPERAE SR G HEAT GC/MS il 45 5 0L 1 4,
P 4 T UL, ORI 4-FF B 3 P 06 T AR AR R AR
DL 4-FRRSE G M2 B8] LUE 1 ROV G I SRR A
PR g 2% LA B S T v, e i AR B A 3 R, L HO: S
TR TR TR Y B U e i, 42 0 g AR A 11,
B R A L2 R 400% M HEZ R, Bl 74 oK X IR 4
(T FULT-N 0, BEEM SR, LA FT1 1
SHARIR /N, T AR, e 3 SN 6.5,
DL 1S 3 SHEME A 25 X% 2 S &<k
(R

Bk TR ACH B SR A T T S8 A 2 40, 3
b A KBRS T e i i B Al i S AT T R R
FSEER AT e 25 SR UL 2l R 2 ml 0, /K Y
T FARR KB K Z G, B4 40 2 A6 R 1Y
PEAL, HARAEME SRR R AR K, W B — B0 Ak
JEidwm e T CRRIRT WS VTR R
WA TEF W B Rl F AT IR BRI B A 3%
MR 2% 2 PN S SN LS AR
PR, AR R BER A AR, T AE
il Pt BB 52 3 B B SR A I RGE



P SEAT VY 22 4B rp BRI T A e 1 o R T S 101

%37 & 55 W
8_
T 1
6,
=
S 5t
5 3
i
4 s
3_
2
aF
N | .
0 15.40 15.80 25.40 25.80
[ ] /min

1.2 Sh R ERER ;2. 3 S e aURER ;3. 3 St 4-
HBLRE SN 4. 2 SR 4- R SE I
B4 SOV 22 ERD T REAL K H 1SR
SPME -GC-MS 43455
Fig.4 Results of SPME-GC-MS detection on catalytic
dehydrated cabbage by Wenxing broccoli seeds
F2 IO AR T A LGRS A RCE AN
BER KA 45
Tab.2 Results of sensory evaluation and GC/MS

&

detection on different vegetables catalyzed by

Wenxing broccoli seeds

e - BB PN/ SR U T LG K
1 2 3 LAl %

1 i S 0 8.1 6.5 400

2 K 3% 0 7.8 6.5 360

3 K S 0 7.9 6.5 330

4 1P 0 7.5 6.5 190
5 13 0 7.6 6.5 170
6 HE b 0 7.4 6.5 180
7 Haly 0 7.3 6.5 200
8 EH 0 7.4 6.5 180
9 AERBSE 0 7.5 6.5 200
10 WA=k 0 7.4 6.5 80
11 2 0 7.3 6.5 60
12 A 0 7.2 6.5 50
13 VUIEP 3 0 7.7 6.5 150
14 IV 0 7.8 6.5 130

3 &

P 22 A6 FP 1 KARAE D R, 91 HE AL B
I IS BRI 55 Ak 22 KUK (1) KSR, AR BT8R
VT ORIR] SR 22 46 Fp 19 2B OT il LT ), 8
it — Z A SLH I T BRI B AR T T S A A
TR T ) e i L S Bl 50 ~ 65 °C, pH {H N5 ~ 8 1l

e AESIR M 5 R R B b Y RE AR R S
FEAE B SCR4 PG 22 46 FR -, IFFE 50 °C KA RHTZ
PR WE I 43 2 5 B Bl Ry AT 10 R gl 2k A7 47
SR SES 453 B %A T AR R BE
0F 5 SR T 20 AR R AR SR | i BEZEAR R AL I
PSR K B 3% (B K H 38 K B3R KSR
L) BB S8 (CAnD 13 KB PR ) I KRR IR
B+ FAERNSR S Z A0, 2R T X AR 5 3% i
RS2 At LR B IE, SC4VE 2 4B R TR AR R E
BEMIE AR B8 S8 7 A 30 T, 38 e L A B
(IR AT BE S A RIR A . AWFE R B, @ A
AN SR PRI Tl 32 bk B A ) AU, ] LA
DR 40 3 AR RV 483 2% m) AL, JF 9 1 ST T B AE
BT N AR ST , oA BRI il A6 £ T 9 g
BT AN S E Tk,

S 30k

[1] ALYSSA M B. Inhibition of the general soil microbial
community by allyl-isothiocyanate and benzyl-isothiocya-
nate[ J]. BIOS,2015,86(1) :31 -37.

[2] [IRBAHIM R, OSMAN A, SAARI N, et al. Effects of
anti-browning treatments on the storage quality of mini-
mally processed shredded cabbage[ J]. Journal of Food
Agriculture & Environment, 2004, 2(2) . 54 - 58.

[3] JAILWAL A W, ABU-GHANNAM N. Fermentation-
assisted extraction of isothiocyanates from brassica vegeta-
ble using box-behnken experimental design[J]. Foods,
2016, 5(4): 1 -10

[4] INYANG E N,BUTT T M, DOUGNTY K J, et al. The
effects of isothiocyanates on the growth of the ento-
mopathogenic fungus Metarhizium anisopliae and its infec-
tion of the mustard beetle [ J ]. Mycological Research,
1999,103(8) :974 -980.

[5] GUPTA P, WRIGHT S E, KIM S H, et al. Phenethyl
isothiocyanate: a comprehensive review of anti-cancer
mechanisms[ J]. Biochim Biophys Acta,2014,1846(2) .
405 -424.

[6] MAYS, LINJJ, LIN C C, et al. Benzyl isothiocyanate
inhibits human brain glioblastoma multiforme GBM 8401
cell xenograft tumor in nude mice in vivo [ J]. Environ-
mental Toxicology,2018,33(11/12) ;1097 —1104.

[7] OYERBY A, ZHAO C M, BONES A M, et al. Naturally
occurring phenethyl isothiocyanate-induced inhibition of
gastric cancer cell growth by disruption of microtubules
[J]. Journal of Gastroenterology and Hepatology,2014,29
(4):99 - 106.

[8] LUCIANO F B, MECA G, MANYES L, et al. A chemi-



102

B A RHAROR AR

2019 49 H

(9]

(10]

[11]

[12]

[13]

cal approach for the reduction of beauvericin in a solution
model and in food systems[ J |. Food and Chemical Toxi-
cology ,2014 ,64 ;270 - 274.
KIM H Y, PHAN-A-GOD S, SHIN I S. Antibacterial
activities of isothiocyanates extracted from horseradish
(Armoracia rusticana ) root against antibiotic-resistant
bacteria[ J]. Food Science and Biotechnology, 2015, 24
(3):1029 - 1034.
BORGES A, ABREU A C, FERREIRA C, et al. Anti-
bacterial activity and mode of action of selected glucosi-
nolate hydrolysis products against bacterial pathogens
[J]. Journal of Food Science and Technology, 2015,52
(8) :4737 —-4748.
MUSCOLINO D, GIARRATANA F, BENINATI C,
et al. Effects of allyl isothiocyanate on the shelf-life of
gilthead sea bream ( Sparus aurata) fillets[ J]. Journal
of Food Sciences,2016,34(2) :160 - 165.
X R ORI AR R 45, BT TN BORS 7 7 B
PRI TR SRR SR & B e [ )], I AR AR R
5B 3CH,2015,15(26) :20 - 22.
LIUQF, XU D H, CUL P W, et al. Influence of the
external application of Brassica juncea Czerm on the
sinapine thiocyanate content and myrosinase activity
[J]. World Latest Medicine Information,2015,15(26) .
20 -22.
THE ARG BRRT, . 7 R AR R RO
T BRI SR ORI B B LB AT ()] '

[14]

[15]

[16]

[17]

mAkE, 2014(13) 21 -7.

DING Y, LIL Q, GU Z X, et al. Comparative effects of
myrosinase from cruciferous seeds on the glucosinolate
degradation products in rapeseed meal [ J]. Food Sci-
ence, 2014(13) .1 -7.

s, AR RE. ZEIROT (MESRNT ) v T e A A e T
PEWFSEL D). PURE AL 2441, 2017 ,4(6) 744 - 749.
ZHANG Y, LI Y. Study of enzymatic activity of myrosi-
nase gene from Brassica juncea ( mustard leaves) [ J].
Southwest China Journal of Agricultural Sciences,2017,
4(6).744 -749.

FEar, Y SN RO mE I 5 AR ] 4 3R
PRIRIHILT ). P ERLE 67,2018 ,48(6) : 676 ~682.
CHENG L, LIST, YUAN Q P. The application of myrosi-
nase immobilized in the production of sulforaphene[ J ]. Sci-
ence China; Chemistry,2018,48(6) ; 676 —682.
DANIELA M, FIORINA R,IONEL J. Researches con-
cerning the activity of myrosinase in horseradish water
extracts[ J]. Revista de Chimie,2006,57(12) :1302 -
1305.

WA TR, AR SR B R OO Sk R
BRI S B RS TR T 5 i S 2 s ) ] b
I B e 254 4485, 2013 ,33 (4) 1264 - 266.

CAO Y, WANG D L, TAO X H, et al. Determination
of plasma allyl isothiocyanate and its pharmacokinetics in
rats by UPLC [J].
macy,2013,33(4) :264 —266.

Chinese Journal of Hospital Phar-

Study on Enzymatic Degradation Properties of Myrosinase

in Broccoli Seeds and its Application

HOU Hailiang'?

DENG Li'?,

YANG Min',

LIU Na'

(1. R&D Center, Tianjin Chunfa Biotechnology Group Co Lid, Tianjin 300399, China;
2. Tianjin Key Laboratory of Flavor Food Ingredients Enterprise, Tianjin 300399, China)

Abstract: In order to explore the application value of myrosinase in food field, the content of allyl iso-

thiocyanate from 10 types of broccoli seeds was determined by HPLC, and the enzymatic activity of my-

rosinase was calculated at different pH and temperature. The optimum conditions for myrosinase from dif-

ferent seeds were variable, with a temperature range of 50 — 65 °C and a pH range of 5 — 8. Using the

seed with the highest enzyme activity as the enzyme source and 10 vegetables were used for the sub-

strates,, the method of combined sensory evaluation with SPME-GS/MS was applied to evaluate the degree

of aromas of various vegetables after hydrolysis by myrosinase in broccoli seeds. The results showed that

broccoli seeds could restore the aromas of Cruciferous vegetables in a large extent and had the effect of

partially restoring the aromas of some other vegetables.

Keywords: broccoli seeds; Cruciferae; allyl isothiocyanate ; myrosinase; aromas
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