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NGHIEN cou HOAT CHAT GLUCOSINOLATE (GLS) VA
KHA NANG CHONG OXY HOA TRONG RAU MAM HO CAI
TREN MOT SO LOAI GIA TI-IE

Nguyén Vin Tuin', Lé Vin Tri?, Nguyén Lan Huwong’

Trong nghién ciru nay, chung toi khao sat kha nang sinh tong hop hoat chat Glucosinolate
(GLS) va kha nang chdng oxy hoa (SC50) trong rau mam cu cai do trén cac loai gia thé khac nhau,
nham lya chon duoc loai gia thé cho hoat chat GLS va kha nang chéng oxy hoa cao nhét. Di xéac
dinh duoc gia thé 1am tir than sinh hoc va mun rom, ra thich hop cho sy téng hop GLS ¢6 hoat
tinh chéng oxy hoa cao trong rau mam ci cai do. Khi trong rau mam cii cai do trén gia thé sd 1,
thu duoc ham lwong GLS 1a 23,45 mg sinigrin/100 g trong luong tuoi, kha ning chdng oxi hoa
SC50 1a 395,07 pg/ml va nang suat 1.021,51 g. Khi bd sung thém axit amin L-Tryptophan véi
lidu lwgng 50 mg, thoi gian bd sung vao ngay thir 3 cho ham luong GLS va kha nang chdng oxi
hoa cao nhat, voi cac gia tri 1an lugt 1a 28,63 mg sinigrin/100 gtrong lugng tuoi va 290,8 pg/ml.

Tiwr khéa: Glucosinolate, khd ning chong éxy héa, rau mam ho cdi, gid thé.

I. PAT VAN DE

Hién nay, Glucosinolate va cac san
pham thuy phan cua n6 da duoc ching
minh c6 rat nhiéu tac dung d6i véi stc
khoé con nguoi, dac biét cod thé ngan
ngira va diéu tri mot sé bénh nhu: bénh
ung thu tién liét tuyén [2], ngin ngira ung
thu bang quang [8], ung thu da day, dai
trang [6, 7], ung thu rudt két, ung thu rudt
non [2], ung thu da, ung thu vu [1, 3],
ngoai ra con co6 tac dung lam giam bénh
tac nghén phdi man tinh, bao vé gan [4],
day Iuii tac hai ciia bénh tiéu duong, ngin
can qua trinh 130 hoa giy bénh Parkinson
va su chuyén hoa chit dithiocarbamate
trong xay dung phac dd sir dung thude ...

Glucosinolate (GLS) 1a mdt tap hop
cac chat hiru co trong d6 ¢ chua sulfur,
nitrogen va 1 nhém c6 ngudn goc tir glu-
cose. Chung la nhitng anion tan trong
nudce, thuoc nhom glucoside va la cac hop
chat thtr cap ctia nhiéu thuc vat thudc bd

Brassicales (dac biét l1a trong ho Brassi-
caceae, ngoali ra con coO trong ho
Carieaceae), va mot sd ho khac cua cay 2
1a mam... C6 khoang 120 glucosinolate
khac nhau di duoc tim thay trong tu
nhién... quan trong hon, glucosinolate la
tién chat cua isothiocyanate (ITC)[6].

O Viét Nam, hién nay rau mam duoc
trong pho bién trong cac gia dinh, tuy
nhién viéc trong rau mam con mang tinh
tu phat, khong c6 tinh chuyén canh cao,
ham lugng GLS trong rau mam khong 6n
dinh. Mot trong cdc nguyén nhan la
ngudn gia thé khong 6n dinh, chat luong
san pham thap. Vi vay, chung t6i di tién
hanh “nghién cuu hoat chat Glucosinolate
(GLS) va kha niang chdng 6xy hoa trong
rau mam ho cai trén mot sb loai giei thé”
nham xac dinh loai gia thé c6 chat lugng
phtl hop cho rau mam dé thu dugc ham
lugng hoat chat glucosinolate va kha
ning chong 6xy héa cao..
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IL. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

2.1.1. Hat giong rau mam ho cdi: Cac
gidng rau dugc cung cip boi Cong ty
TNHH gidng cdy trong Phii Nong gom
c6: cdi ngot (Brassica integrifolia), cu cai
trang (Raphanus sativus) va cu cai do
(Raphanus sativus).

2.1.2. Gid thé trong rau mdm: Than
sinh hoc (Viét Nam), mun rom ra (Viét
Nam), phan trin qué (Viét Nam), xo dira
(Viét Nam) va rong bién (Viét Nam).

2.1.3. Héa chit sir dung:

- Chét chuan: Sinigrin (Merck, Pirc);

- Axit amin: L-Methionine (Sigma,
Ditic); L-Tryptophan (Sigma, Dtrc)

2.1.4. Khay nhya trong rau mam:

- Khay nhya (Viét Nam), kich thudc
30 x 60 x 3 cm (tuong duong 6 khay/m?).

2.2. Phwong phap nghién ciru

2.1.1.Tdch chiét hoat chit Glucosino-
late (GLS)

Phuong phap tach chiét hoat chat GLS
tir rau cai mam duogc thuc hién trong bo
chiét soxhlet voéi hé dung mbi
methanol/water (70:30 v/v). Mau rau cai
mam trude khi chiét duoc siy kho &
45°C. Thoi gian chiét 60 phut & 100°C.
Can chiét rau cai mam dugce lam lanh
trong 2 gio sau d6 loc nhanh qua hé thong
phéu, dem di c6 quay thu hoi dung moi
va xéac dinh khéi lwong can chiét .

2.1.2. Xac dinh ham lwong GLS
trong rau mam .

Ham luong GLS trong rau cai mam
duoc xac dinh dya trén duong chuén mo
ta voi quan hé giita ndng do chat chuan
sinigrin va dién tich pic thu dugc trén pho
HPLC va duoc tinh bang mg
sinigrin/100g trong lugng tuoi. Diéu kién
chay HPLC: Cot phan tich: Sunfire: C18
RP (4,6 x 150 mm), Sum, Detector PDA:
budc song 228 nm, Tbe do: 1 ml/phut,
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Pha dong: Kénh A: H,O + 0,1% axit
focmic va Kénh B: MeOH [5].

2.1.3. Xdc dinh khd néing chéng oxy
héa trong rau mam

Kha niang chong 6xy hoa cta rau cai
mam duoc xac dinh dua trén kha nang
b'?iy cac géc tu do tao boi DPPH (1,1-
diphenyl-2-picrylhydrazyl). Chat thir
dugc hoa trong dimethyl sulfoxide
(DMSO 100%) va DPPH dugc pha trong
ethanol 96%. Su hip thu cia DPPH &
bude song = = 515 nm dugc xac dinh
bang may doc ELISA sau khi nhé DPPH
vao dung dich miu thtr. Kha ning chong
oxy hoa cua rau cai mam duoc thé hién
qua chi s6 SC50 [8].

2.3. N0Oi dung nghién ciru

2.3.1. Khdo sdt hoat chit GLS va kha
ning chong éxy héa trong mét sé logi
rau mam ho cdi trén thi truong

Chung t6i da tién hanh thu thap duoc
15 mAiu cta 3 loai rau mam cu cai do, cu
cai trrfmg va cai ngot tu cac siéu thi, chg
va cua hang rua sach trén dia ban thanh
phd Ha Noi.

2.3.2. Anh huwéng cdc loai gid thé t6i
hoat chit GLS va hoat tinh chong éxy
héa trong rau mam cii cdi do

Trong phan ndy, chang t6i tién hanh
xac dinh ti 16 phdi tron thich hop cho timg
cong thirc dua trén niang sudt rau mam.
Sau d6 tién hanh khao sat ham lugong hoat
chat GLS va kha ning chong 6xi hoa cta
rau mam cu cai do trén 4 loai gia thé: Gia
thé sb 1: Than sinh hoc + mun rom ra;
Gi4 thé sb 2: Phan trun qué + xo dira; Gia
thé s6 3: Xo dira va Gia thé s6 4: Xo dira
+ phan trin qué + rong bién.

2.3.3. Anh hwong cia mot s6 logi axit
amin téi hoat chit GLS va hoat tinh
chong éxy héa trong rau mam cii cdi dé

- Xac dinh thoi gian bd sung axit amin
vao gia thé trong rau mam dat ning sut
cao nhat.
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- Lya chon liu lugng Met va Tryp bo
sung vao gia thé trong rau mam thu duoc
hoat chat GLS va kha ning chong oxy
hoa cao, bao gébm 9 cong thirc sau: CT
1.1: Gia thé s6 1 + 50 mg Met; CT 1.2:
Gia thé s6 1 + 60 mg Met; CT 1.3: Gia
thé s6 1 + 70 mg Met; CT 1.4: Gia thé s6
1 + 50 mg Trp; CT 1.5: Gia thé s6 1 + 60
mg Trp; CT 1.6: Gia thé s6 1 + 70 mg
Trp; CT 1.7: Gia thé s6 1 + 50 mg Met +
50 mg Trp; CT 1.8: Gia thé s6 1 + 60 mg

Met + 60 mg Trp va CT 1.9: Gia thé s6 1
+ 70 mg Met + 70 mg Trp.

III. KET QUA VA BAN LUAN

3.1. Khio sit hoat chiat GLS va kha
ning chong dxy héa trong mot sb loai
rau mam ho cai trén thi truong

Ham lugng hoat chat GLS va kha ning
chéng 6xy héa ciia 3 loai rau mam cai
phd bién trén thi truong Ha Noi duoc the
hién trong bang 3.1 va 3.2.

Bing 3.1. Ham lwong GLS trong mét sé loai rau mam ho cdi

N Nguén gbc Ham luwgng GLS
Rau mam S .
(mg sinigrin/100 g trong lugng tuoi)
Siéu thi A 23,20
Siéu thi B 21,09
N Cho C 21,34
Rau mam cai trang (CT) o
Ctra hang rau sach D 20,79
Ctra hang rau sach E 21,62
Trung binh 21,61+0,94
Siéu thi A 24,57
Siéu thi B 24,18
N Cho C 21,62
Rau mam cu cai do (CD) .
Ctra hang rau sach D 24,53
Ctra hang rau sach E 21,92
Trung binh 23,36+1,47
Siéu thi A nd
Siéu thi B nd
Rau mam cai ngot (CN)  Cho C nd
Ctra hang rau sach D nd
Ctra hang rau sach E nd

Bdng 3.2. Kha nang chong 6xy hoa cua cdc logi rau mam hg cdi

MAiu SC50 (ug/ml)
Vitamin C (VTM C) 20,8+1,08

Siéu thi A 579,0
Siéu thi B 537,0
Rau mam Cho C 612,0
cu cai do (Cb) Cira hang rau sach D 505,0
Ctra hang rau sach E 641,0

Trung binh 574,8+54,96

53



TC.DD & TP 13 (1) — 2017

Trong 3 loai rau mam trén thi truong
chi ¢ 2 loai rau mam cu cai do va cu cai
trang ¢ ham luong GLS lan luot 14 23,36
va 21,61 mg sinigrin/100 g trong lugng
tuoi, ham luong GLS trong cai ngot
khong xac dinh duoc. Theo tac gia Tran
Nam Trung [1], ham luong GLS trong rau
mam cii cai tring dat 0,78 pmol/g trong
luong tuoi tuong duong vai 31,0 mg sin-
igrin/100 g trong lugng tuoi.

Va chi ¢6 rau mam cu cai d6 c6 hoat
tinh chdng 6xy hoa trén hé DPPH, ndng
d6 mau c6 kha nang trung hoa 50 % gbc
tu do (SC,,)) 1a 574,8 pg/ml.

Tir két qua trén, chung toi sir dung rau
mam ci cai do trong cac thi nghiém
nghién ctru tiép theo.

3.2. Anh hwéng cac loai gia thé téi
hoat chat GLS va kha ning chong dxy
héa trong rau mam ci cai do

3.2.1. Ti I¢ phéi trén thich hop cho
tirng cong thirc

Tur cac nguyén lidu thong dung, sin c6
dung dé trong rau mam, chung toi tién
hanh nghién ctru xac dinh ti 1¢ ph01 tron
cho ting cong thic trude khi tién hanh
cac nghién ciru chuyén sau. Nang suét rau
mam thu dugc trén cac gia thé khac nhau
dugc thé hién & bang 3.3.

Bing 3.3. Bing nding sudt rau mam trong trén cdc gid thé vai ti I¢ phéi trén khdc nhau

Ti 18 phéi tron cac nguyén liéu trong gia thé s 1

(Than sinh hoc: Mun rom, ra)

Ning sut (g)

Til¢ 1:1
Tilg 1:2
Tilg 1:3
Til¢ 1:4
Tilg 1:5

1.017,53£15,27
1.016,52+14,24
1.015,52+13,24
1.012,50+14,19
1.007,47+16,12

(a). Gia thé s 1

Ti 1é phdi tron cac nguyén liéu trong gia thé sb

2 (Phan trun qué: Xo dira)

Ning sut (g)

Tile 1:1
Tile 1:2
Tilé 1:3
Tilé 1:4
Tile 1:5
Tilé 2:1
Tile 2:1
Ti 16 2:3
Ti 18 2:4

657.85+15,39
700.63+14,59
761.26+15,28
783.76+16,03
866.63+15,64
869,23+15,11
870,45+£16,04
872,28+14,81
874,43+14,73

(b). Gia thé s6 2

Ti I¢ phoi tron cac nguyén liu trong gia thé so6
4 (Xo dua:Phan tran qué:Rong bién)

Ning suét (g)

Tilg 5:1:0,5
Tilé 5:1:1
Tilé 5:1:1,5
Tilé 5:1:2
Tilé 5:1:2,5
Tilé 5:1:3

979,69+16,17
980,67+15,39
983,61+15,46
985,39+14,50
985,70+16,05
987,39+15,54

(c). Gia thé s6 4
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Tir cac két qua nghién ciru trén, chiing
to1 lua chon ti 1€ phéi tron thich hop cho
timg loai gia thé nhu sau: + Gia thé s 1:
Than sinh hoc + mun rom ra (ti 1€ 1:1);
Gié thé s6 2: Phan trin qué + xo dira (ti
18 1:5); Gia thé s6 3: Xo dira; Gia thé s6
4: Xo dira + phén trin qué + rong bién (ti
1€ 5:1:0,5). Cac két qua trén dugc su dung

trong cac thi nghiém tiép theo.

3.2.2. Ham lwong hoat chit GLS va
khd nang chong oxy héa

Ham luong hoat chat GLS va c¢6 kha
nang chdng 6xy hoa trong rau mam cii cai
do trén bdn loai gia thé dugc thé hién &
bang 3.4; 3.5.

Bing 3.4. Ham lwong GLS trong rau mam cii cdi dé trong trén mot sé logi gid thé

Gia thé Ham hrong GLS Niing suat (g)
(mg sinigrin/100 g trong lugng tuoi)

Gia thé s6 1 23,45+1,35 1.021,51+15,27

Gia thé s6 2 21,80+1,60 870,91+15,64

Gia thé s6 3 20,95+1,84 731,30+14,71

Gia thé sb 4 24,26+1,70 980,13+15,52

Bdng 3.5. Khd nang chong oxy héa va nang sudt cua rau mam cu cdi do trong trén

mot so logi gid thé nghién ciru

Gi4 thé

Khi niing chong 6xy hoa SC,, (ng/ml)

Ning suit (g/khay)

Gia thé s6 1
Gia thé s6 2
Gia thé s6 3
Gia thé s6 4

395.07+52.67
Am tinh

448.09+45.70

255.73+44.70

1.021,51+15,27
870,91+15,64
731,30+14,71
980,13+15,52

Qua két qua ¢ bang 3.4 va 3.5, chung
t6i chon duoc gia thé sd 1 lam tir than
sinh hoc va mun rom, ra thich hop dé
tréng rau mam cu cai dé ham luong GLS:
dat 24,45 (mg sinigrin/100g trong lugng
twoi), kha ning chong oxy hoéa SC,,
395,07 (ug/ml), va ning sut dat cao nhat
1.021,51 (g). Gia thé 2 khong thé hién
kha nang chong 6xy hoa

3.3. Anh huéng ciia mdt s6 loai axit
amin t6i hoat chiat GLS va kha niing

1050.00
1040.00

chdng 6xy héa trong rau mam ci cai dé

3.3.1. Thoi gian bé sung axit amin
vao gida thé trong rau mam

Viéc xac dinh thoi glan bd sung cac
axit amin vao gia thé trong rau mam sé
quyét dinh téi ning sudt va chét luong
cia rau mam. Do d6, da khao sat anh
huong cua thoi glan bd sung Met va Trp
toi nang suat rau mam cil cai do trong trén
gia thé s6 1. Két qua cu thé duoc trinh bay
6 hinh 3.1.

1030.00

1020.00

1010.00 I I I

1000.00 I I I I I I
990.00 -

Ngay thir  Ngay thir  Ngay th¢ Ngay thir Ngay thir Ngay thir  Ngay thir

nhat hai ba

tw nam sdu bay

HDC EMet ETrp EMet+Trp

Hinh 3.1.. Bidu dé chi thoi gian bé sul;g Met va Trp vao gia thé ‘tréng rau mam
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Tir biéu d6 quan sat thay, thoi gian bo
sung Met va Trp vao ngay thur 3 cho nang
suat rau mam phu hop nhét. Chung toi str
dung két qua nghién ctru nay cho céc thi
nghiép tiép theo.

3.3.2. Lwa chon liéu lwong Met va
Trp bo sung vao gid thé trong rau mam
thu dwoc hoat chit GLS va khd ning
chéong oxy héa cao

Trong mdt s6 nghién ciru ctia cac tac
gia trong va ngoai nudc cho thay, khi bo
sung thém cac axit amin thi ham luong
GLS trong rau mam ting lén. Do do,
ching t6i tién hanh nghién ctru bd sung
vao gia thé s6 1 trong rau mam cu cai do
Methionin va Tryptophan ¢ cac nong do
khac nhau, thoi gian bd sung vao ngay
thir 3. Két qua chi ra bang 3.6.

Bing 3.6. Anh hwéng ciia cdc axit amin t6i ham lwong GLS, ning sudt va khd ning

chong oxi hoa cua rau mam cu cdi do

Céng thire Ning sudt Ham lwong GLS Kha ning chdng 6xi
g (g/khay) sinigrin/100 g trong lugng twoi) hoa SC,, (ng/ml)
B6 sung 60 mg Met  1.035,57£13,17 24,80+2,96 369,2428,0
Bésung SOmg Trp  1.040,96+12,67 28,63+4,08 290,8+18,24
Bésung 70 mg Trp  1.028,51+12,27 24.33+2.28 390,8+42.32
§ -

BOsung 25 mg Met+ ) 176 3511407 23,95+2,29 396,4+33,60

25 mg Trp

BO sung 35 mg Met+ 13 1511227 24.3642,01 387,0423,77

35 mg Trp

Trong qué trinh trong rau mam cu cai
do, khi bo sung thém 50 mg Trp vao ngiy
thir 3 da lam tang ham luong GLS dat
28,63 mg sinigrin/100 g trong lugng tuoi
va kha nang chong 6xy hoa ciing duoc
tang 1én dang ké, chi s6 SC,, 1a 290,8
ng/ml so v&i khong bo sung gia tri SC50
chi dat 395,07 pg/ml.

IV. KET LUAN

Ttr céc két quia nghién ciru trén, ching
t61 c6 mot s6 két luan sau:

1. V6i 2 loai rau mam cai ngot va ct
cai tréng hodc do, da chon duge rau mam
cu cai do c6 ham lugng GLS va kha nang
chéng oxy hoa cao hon, cu thé 1a 23,36
mg sinigrin/100 g trong luong tuoi, SC,,
la 574,8 pg/ml.

2. Pa lya chon duogc gia thé s6 1 lam
tur than sinh hoc va mun rom, ra thich hop
dé trong rau mam ci cai do: ham luong
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GLS dat 23,45 mg sinigrin/100g trong
lwong tuoi, kha ning chong 6xy hoa SC,,
12395,07 pg/ml va ning suat dat cao nhat
1.021,51 g.

3. Pa chon dugc khi bo sung 1a Trp voi
liéu lwong 50 mg vao ngay tha 3 da da
lam tdng ham lugng GLS dat 28,63 mg
sinigrin/100 g trong luong tuoi va kha
ning chéng 6xy hoa ciing duogc ting 1én
dang ké (290,8 pg/ml) so v6i khong bd
sung gia tri SC,, chi dat 395,07 pg/ml.
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STUDY ON TYPE OF SUBSTRATES TO GLUCOSINOLATE AND ANTIOXI-
DANT ACTIVITY OF VEGETABLE SPROUTS
In this study, we investigated the possibility of glucosinolate biosynthesis of active sub-
stances (GLS) and resistance to oxidation (SC, ) in red beet sprouts on different types of
substrates, in order to select the type of substrate for biosynthesis of active and capable
GLS highest antioxidant. Substrate No.l made by biochar and straw humus suitable for
the biosynthesis of concentration GLS and high antioxidant activity was selected. When
planting red beet sprouts on the substrate No.1, concentration GLS was 23.45 mg sini-
grin/100 g fresh weight, SC,, was 395.07 pg/ml and crop yield was 1021.51 g. When
adding the amino acid L-Tryptophan 50 mg, additional time on day 3 for GLS content and
high antioxidant ability were 28.63 mg sinigrin /100 g fresh weight and 290.8 pg/ml, re-
spectively.
Keywords: Glucosinolates, antioxidant ability, sprouts, substrates.
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