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ABSTRACT

Sprouts are harvested after the seeds germinate for 5-10 days depending
on each vegetable to ensure the yield and nutritional composition
contained in them. This study examined vitamins, proteins, ash, biological
compounds, and growth-stimulating compounds found in Brassica
integrifolia microgreen on days 5, 7, and 9. The results showed that
productivity, proteins, ash, vitamins A, B3, and K increased over the
harvest time. Meanwhile, vitamin B6 was not found in Brassica
integrifolia microgreen, and vitamin B3 is just starting to appear on the
7th day. Glucosinolate and Isothiocyanate decline sharply over harvest
time. Brassica integrifolia microgreen on all harvest days contains
neither Indole-3-acetic acid (IAA) nor cytokinine 6-BA growth-loving
kich. The quality of nutritional composition in sweet sprouts depends on
their harvest time.

TOM TAT

Rau mam dwoc thu hoach sau khi gieo hat tir 5 dén 10 ngay tiry thuéc vio
tirng logi rau dé dam bao nang sudt va thanh phan dinh dwéng chira trong
chung. Muc tiéu cua nghzen ciru la khdo sat vitamin, protein, tro, hop chat
sinh hoc va hop chat kich thich sinh truong c6 trong cdy rau cai mam ¢
thoi diém 5, 7 va 9 ngdy. Két qua cho thdy nang sudt, ham lwong protein,

tro, vitamin A, Bs; va K tang theo thoi gian thu hoach. Trong khi do,

vitamin B khong tim thay trong cdy rau mam cadi ngot va vitamin B; moi
bt dau xudt hién & ngdy thir 7. Hai hop chdt Glucosinolate va
Isothiocyanate giam manh theo thoi gian thu hoach. Rau mam cdi ngot &
tat ca cdc ngay thu hoach déu khéng chira chat kich thich sinh triong IAA
(Indole-3-acetic acid) va cytokinin 6-BA. Chat lwong thanh phan dinh
dudng trong rau mam cdi ngot phu thudc vao thoi gian thu hoach.

1. GIOI THIEU

Cay rau mam cai ngot (Brassica integrifolia) 1a
loai rau thuong duoc dung trong cac mon salad, moc
nhanh va dugc trong rong rai & mot sb qudc gia clia

Chau A, Chau Au. Rau mam 1a ngudn cung cip 16n
ham lugng protein, vitamin nhom B, C, E, enzyme,
acid amin, khoang chat,... (Trung, 2012). Nhiéu
qudc gia xem rau mam cai ngot 1a mét loai thao dugce
dung dé diéu tri mot s bénh nhu hen suyén, ho, loi
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tiéu va cac bénh vé gan,... (Holst & Williamson,
2004) Trong 50 gam cai mam c6 271 pg vitamin K,
34,5 mg vitamin C, 173 pg vitamin A, 0,276 mg
mangan, 0,13 mg vitamin B2, 40 pg vitamin B9,
0,124 mg vitamin B6, 0,085 mg ddng, 0,65 mg sit,
303 mg kali va 38 mg phét pho (Tam, 2014).

Trong qué trinh sinh trudng, cdy rau mam thuc
hién qua trinh trao d6i chit va tong hop duoc cac
chat can thiét tot cho sirc khoe ctia con ngudi nhur
cac loai vitamin, cac hop chét sinh hoc, protein,...
(Stoner, et al., 2002) Bén canh do, giai doan sinh
treong va phat trién chét sinh truong nhu 6-BAP,
IAA, ... 1a mot trong nhimng yéu té gitip cay 16n 1én.
Céac nha khoa hoc cuia truong dai hoc Cornell (M¥)
da chimg minh tac hai cua cac chat sinh truong gay
ra nhu bénh déy thi sém & cac bé gai, hay 1a bénh
ung thu tién 1iét tuyén ctia nha nghién ctru Uc Mike
Water cua dai hoc Queensland,... (Waters, 2014).

Glucosinolate (GLS) la mt nhém hop chat quan
trong trong cdy cai mam, c6 vai tro kich thich gan
san xuat cac enzyme giai doc, ngan chén cac ton
thuong tir cac gde tu do, dan dén trc ché cac khoi u.
Cac san phém cua GLS, dic biét la Isothiocyanate
(ITC), 1a mét trong nhitng hop chét c6 hoat tinh sinh
hoc tw nhién manh mé nhét can thiép vao qua trinh
phat trién cta ung thu (Holst & Williamson, 2003).
Ham lugng GLS cao nhit trong hat gidng va giam
dan khi nay mam. Trong mam hat ho cai ¢ ngay thir
3 ¢6 chira ham luong glucoraphanine cao tir 10 dén
100 1an so véi cay truong thanh (Stoner et al., 2002;
Bellostas et al., 2007). Diéu nay cho thy nong do
GLS trong mam cai bap dat cao nhit & ngay thir 4
dén ngay tht 7 sau nay mam. Theo Fahey et al.
(1997) véi loai mam sip lo xanh, ham luong chat
chong 0xi hoa giam theo cép s6 nhan; trong do hat
gidng dat murc t6i da va giam dan trong thoi gian 15
ngay cho dén khi ciy truong thanh.

Hién nay, nuéc ta co nhléu nghién cuu vé cay
rau mam ‘nhung chu yeu vé phuong phap trong va
cac yéu tb anh huong dén nang sut. Khao sat thanh
phan dinh dudng, nhat 14 vé cac chat kich thich sinh
truo*ng co trong qua trinh sinh truéng cla cay rau
mam rat it cong bd. Muyc tiéu cua nghién ctru nay 1a
cung cap thong tin vé thanh phan dinh dudng cling
nhu s6 chét sinh trudng c¢é trong ciy cai mam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Cay rau mam cai ngot (Brassica integrifolia)
dugc trong tur hat giong cua cong ty TNHH Giong
cay trong Phu Nong.
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2.2. Phwong phip bo tri thi nghiém va
phuong phap trong

Phwong phap bd tri thi nghiém: Thi nghiém
dugc b tri theo kiéu khdi hoan toan ngau nhién
(RCBD), mdt nhan té v&i 3 nghiém thirc 1a 3 thoi
diém thu hoach (5, 7 va 9 ngay), 3 lan lap lai, mdi
1an lap lai c¢6 kiéu hinh thu hoach giéng nhau.

Hat cai ngot dugc ngadm trong nudc am & nhiét
d6 50°C, trong thoi gian 30 - 45 phiit trude khi trong.
Dit sach dugc mua tai Cong ty TNHH Nui Thanh
Garden dugc cho vao thung xdp sach (kich thudc 40
x 60 cm), c6 16 thoat nudc sao cho do day cia dat
khoang 15 cm. Hat dwoc gieo déu, mong véi mat do
400 g/m?, sau khi gieo hat xong phu 1én 1 16p dat
day 1,5 cm sau d6 tudi nudc va day kin hop trong
vong 2 ngay, tir ngdy tht 3 mé nép ra; tuéi nude 1
lan /ngay va thu hoach sau 5, 7 va 9 ngay ké tir khi
gieo hat.

2.3. Xac dinh ham lugng tro va protein

Luong tro téng duoc xac dinh dwa theo tiéu
chudn quéc gia TCVN 5613:2007. Ham luong
protein dugc xac dinh bang phuong phap Kjehdahl.

2.4. Xac dinh ham lwgng vitamin trong cay
rau mam cai ngot

Mam cai ngot dugc xay, ngdm va chiét trong
methanol nguyén chét, xtr Iy thong qua hé thong siéu
4m & nhiét do thuong. Mau chiét dwoc pha lodng dén
ndng d6 100pg/ml va loc qua dau loc PTFE 0,45 pm
dé tién hanh chay HPLC.

Ting dung dich gbc chudn vitamin trong dung
dich acid acetic 1% dugc pha riéng dé thu dung dich
¢6 ndng do 100 mg/L va loc qua dau loc PTFE
0,45um dé tién hanh chay HPLC.

Mau chuén va mau thir nghiém sau khi lgc dugc
chuyén vao cac vial, phan tich dua trén hé thong
HPLC béng cach sir dung mo-dun tach Waters 2695
duoc trang bi may do UV budc song kép Waters
2487 dugc dat thanh 280 nm véi dau do UV-DAD,
Ref = 360,16. Cot 1a mot pha dao ngugc Agilent
Zorbax Eclipse XDB-C18 (4,6 x 150 mm, 5 pum)
dugc gin v6i mot cot bao vé Agilent Eclipse XDB-
C18. Nhiét do cot dugce duy tri 6 25°C.

+ Vitamin C: Chuong trinh thuc hién véi pha
dong gém natri heptansulfonat: 1,1g, kali clorid: 2,0
g, acid acetic: 10 ml, PEG: 2 ml, nuéc cat: 838 mL,
methanol vira da 1000 ml. Téc d6 dong 1 mL/ phit,
bude song 280 nm, thé tich mau do 1a 30 pl. Thoi
gian luu 10 phut.
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+ Vitamin K: Chuong trinh thyc hién véi pha
dong gdm Methanol:2-propanol:  acetonitrile:
methanol solution vdi ti 16 1a 85:9:5:1. Téc do dong
1 mL/ phat, budc song 246 nm, thé tich mau do 1a
30 pl. Thoi gian lvu 10 phat.

+ Vitamin B3 va B6: Chuong trinh thyc hién véi
pha dong Metanol : acid axetic =3 : 97. Toc d6 dong
1 mL/ phat, budc song 240 nm, thé tich mau do 1a
20 pl. Thoi gian luu 1a 15 phut.

2.5. Xdac dinh ham lugng Glucosinolate va

Isothiocyanate trong rau mam cai ngot

Rau mam cai ngot 1 g (r&, than, va 14) duoc xay
v6i nude ct sau d6 d6 vao ong falcon 15 ml va thém
9 mL nudc cit, tiép theo cho vao ti 4m trong thoi
gian 3 gio ¢ nhiét do 37°C, dé thiy phan tu
nhién. Cic miu duoc chiét ba 1an véi 3 ml
Dichloromethan, ly tdm trong vong 10 phut ¢ toc do
3500 vong/phut. Sau d6, dung moi dugce lam bay hoi
va lam kho bang hoi nito 1ong & nhiét do 0°C. Mau
kho dugc hoa tan v6i 1 mL ACN (Analytical grade
acetonitrile), sau d6 loc qua mang loc PTFE c6
duong kinh 16 0,5 pum.

Pha riéng timg dung dich gbc chuan GLS va ICT
v6i dung dich nuée cit : ACN (Analytical grade
acetonitrile) vai ti 16 95 : 5 dé thu dwoc dung dich c6
nong do 1000 mg/L.

Mau chuén va mau thir nghiém sau khi loc dugc
chuyén vao cac vial, phan tich dua trén hé thong
HPLC bang cach sir dung Mo-dun tach Waters 2695
duogc trang bi may do UV budc song kép Waters
2487 duoc dat thanh 240 nm vé6i dau do UV - PDA,
Ref = 360,16. Cot 1a mot pha ddo nguoc Agilent
Zorbax Eclipse XDB-C18 (4,6 x 250 mm, 5 um)
dugc gin v6i mot cot bao vé Agilent Eclipse XDB-
C18. Nhiét d6 cot dugc duy tri & 300C. Chuong
trinh thyc hién voi pha dong nude cit: ACN =95 :
5. Tc d6 dong 0,8ml/ phit, bude song 240 nm, thé
tich mau do 1a 30 pL. Thoi gian luu GLS 1a 15 pht,
ICT 1a 10 phut.

2.6. Xac dinh ham lwong chit sinh truwéng &
rau mam cai ngot

Mau duge can 10 g va cho vao éng dung dich
acid acetic 1%/Acetonitrile. Mot lwong CH;COONa
va MgSO, (da 1am khan) duoc thém vao, tién hanh
lic déu, ly tim lanh & nhiét d6 4°C dé tach 16p dung
mdi, chuyén mot phan thé tich xac dinh pha dung
mdi sau ly tim vao Ong ly tdm di chira sin mot
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luong PSA va MgSO, (da lam khan); tién hanh lic
déuva ly tdm lanh & nhiét 36 4°C. Sau khi dung méi
duoc phan tach dugc loc qua mang loc nylon 0,45
pm va phan tich trén thiét bi LC/MS/MS.

Mau chuén va mau thir nghiém sau khi loc duogc
chuyén vao cac vial, phan tich dua trén hé théng
HPLC bang cach st dung Mo-dun tach Waters 2695
duogc trang bi may do UV budc song kép Waters
2487 dugc dit thanh 240 nm véi dau do Triple
Quadrupole, Ref = 360,16. Cot 1a mot pha dao
nguoc Agilent Zorbax Eclipse XDB-C18 (4,6 x 250
mm, 5um) dugc gén voi mdt cot bao vé Agilent
Eclipse XDB-C18 (4,6 x 250 mm, 5 pm). Nhi¢t
cot dugc duy tri 6 25°C. Chuong trinh thyc hién véi
pha dong metanol : acid axetic =3 : 97. Tc d6 dong
0,4 mL/ phut, budc song 240 nm, thé tich mau do 1a
10 pL. Thoi gian luu 1a 10 phut.

2.7. Xirly théng ké

Tét ca cac thi nghiém dugc lap lai 3 lan, st dung
phin mém SPSS 16 danh cho phién ban Windows
11 d& xir Iy s6 liéu thong ké voi mirc ¥ nghia théng
ké P<0,05.

3. KET QUA VA THAO LUAN
3.1. Kha ning ting truéng va ning suét ciia
rau mam cai ngot

Su sinh truéng ciia cdy phu thudc vao nhidu yéu
t6 nhu thoi tiét, nhiét d6 moi truong,... va nd anh
hudng truc tiép dén nang suat, tich liy thanh phan
dinh dudng, hoat tinh sinh hoc cua cdy. Bén canh
d6, rau mam 1a loai rau thu hoach sau khi hat nay
mam dugc tir 5 - 10 ngay tiy thuc vao timg loai rau
(Frei et al., 1989). Chinh vi vay, trong nghién ctru
nay, qua trinh sinh truong ctia cy rau mam cai ngot
duogc khao sat tir 5 dén 9 ngay tudi, két qua thu duoc
¢ Bang 1 va Hinh 1.

Két qua trén cho thiy chidu cao cdy, than, chiéu
dai r& va ning suit thu hoach ting theo thoi gian.
Sau 5 ngay gieo thi kich thudc cta cay 1a 8,26 £ 1,86
cm, than 13 3,47 £+ 0,32 cm, kich thuéce ré 14 2,12 +
0,86 cm va nang suét thu dugc 13 0,8 g/10 cm? Ngay
tha 7 tinh tir ngay gieo hat thi kich thudc cua cay dat
10,41 £ 0,37 cm, kich thuéc than 1a 7,36 £ 1,57 cm,
ré 12 3,59 + 2,45 cm va nang suat 1,1 g/10 cm? Ngay
thtr 9 cay thu dugc c6 kich thude 18,62 + 2,23 cm,
than 1a 15,3 0,38, & 12 3,87 + 1,88 cm va nang suét
dat duge 1a 1,3 g/em?.
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Hinh 1. Kich thwéc clia rau mam cai ngot

(A: rau 5 ngay tuéi, B: rau 7 ngay wéi, C: rau 9 ngdy tudi)

Bang 1. Kich thwéc va nang suat ciia rau mam cai ngot

Thoi gian (ngay) Kich thwéc (cm) Than (cm) Ré (cm) Ning suét (g/10 cm?)
5 8,26+ 1,86 3,47*+ 0,32 2,122+ 0,86 0,82
7 10,41°+ 0,37 7,36° + 1,57 3,59 +2.45 1,1°
9 18,62¢+ 2,23 15,3+ 0,38 3,87+ 1,88 1,3¢

Theo Khanh (2008), Vliet & Hall (1995) déu cho
két qua rau mam tir 5 dén 7 ngay co6 chiéu cao tir 8
dén 12 cm. Bén canh d6, két qua ning suét thu hoach
twong ty nhu nghién ctru cia Duyén va ctv. (2000),
Ba va ctv. (2010). Tir d6 cho thdy rau mam cai ngot
sinh truéng va phat trién binh thuong.

3.2. Ham lwgng tro va protein trong rau

mam caii ngot

Tro 13 thanh phan chinh dé x4c dinh ham luong
chét khoang, bén canh dé protein dugc coi la chét
dinh dudng quan trong tt cho sirc khoe va co thé
danh gia xem nong san d6 c6 dat chat luong t6t hay
khong (Ha & Hanh, 2019). Do do, trong nghién ctiru
nay tlen hanh khao sat ham luong proteln va tro ctia
rau mim cai ngot tir 5 — 9 ngay sau khi gieo hat, két
qua thu dugc ¢ Bang 2.

Bang 2. Ham lwong protein va tro ciia rau mam

cai ngot (100 g)
Ham lwgng < o
Thoi gian (ngay) Tro (g) Protein (%)
5 1,04* 1,63%
7 1,130 2,39b
9 1,22¢ 2,87¢

Két qua thu dugc cho thiy rau mam cai ngot co
ham lugng tro va protein ting theo thoi gian thu
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hoach (tro: 1,04 - 1,22g, protein: 1,63 —2,87%). Rau
mam cai ngot sau 5 ngay tudi c6 ham lugng tro 1a
1,04 g, ham lugng protein dat dugc 1a 1,63%. O
ngay thir 7 sau khi gieo hat, ham lugng tro dat dugc
1,13 g, protein 14 2,39%. Dén ngay thir 9, ciy c6 ham
luong tro 1a 1,22 g, ham lugng protein 1a 2,87%.

Nghién ctru cua Parameswaran et al. (1994) cho
thay protein thu 0,32 — 2,642% ciy mam dugc gieo
tr 1 dén 7 ngay. Trung (2012) ciing cho két qua
tuong tw va ham lugng protein ctia rau mam cai xanh
ngot ctia nghién ciru ndy tir 3 &én 7 ngay ting lén tir
1,58 dén 2,01%. Ngoai ra, nghién ctru nay con cho
thidy ham lugng khoang (nhu canxi, magie) ciing
tang 1én tir 3 dén 7 ngay. Nhom nghién ctru Xiao
(2016) cung chirng minh trong rau mam chira nhiéu
loai chat khoang nhu kali, photpho, canxi, magie,
natri,. . Két qua trén cho thay cay rau mam cai ngot
la m(_)t thuc phim giau dinh dudng.

3.3. Ham lugng GLS va Isothiocyanate trong

rau mam cai ngot

GLS va ICT 1a hai chét chdng oxi hoa va c6 kha
ning chdng ung thu dugc tim thay nhidu nhét trong
rau mam (Holst & Williamson, 2004). Viéc phan
tich ham luong GLS va ICT trong rau mam cai ngot
gilip nguoi tiéu dung c6 thém co s¢ dir liéu dé lya
chon thoi diém thu hoach rau mam c6 ham lugng
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GLS va ICT cao nhét. Ham lwong GLS va ICT ciia
rau mam cai ngot dugc khao sat tr 5 dén 9 ngay tudi,
két qua thu dugc ¢ Hinh 2, Hinh 3 va Bang 3.

Biang 3. Ham lwgng GLS va ICT trong rau mam

cai ngot
— Ham luong
Thotgian (ng3Y) 61 S (mg/g) ICT (nglg)
5 1,96% 33,06*
7 0,85b 30,49b
9 0,24¢ 23,25¢

Tir két qua thu dugc cho thiy ham lugng GLS va
ICT giam dan theo thoi gian ting trudng ciia cdy
mam. O ngay thi 5 tinh tir ngay gieo hat thi ham
luong GLS thu duoc 1a 1,96 mg/g, ham luong ICT
dat dugc 33,06 pg/g. Khi cdy mam 7 ngay tudi thi
luong GLS 14 0,85 mg/g, thu dugc ham lugng ITC
14 30,49 pg/g. Trong khi d6, ngay thtr 9 sau khi gieo
hat thi ham lwong GLS thip nhit 1a 0,24 mg/g va
ham luong ICT dat duoc 1a 23,25 pg/g. Nghién ciru
cua Trung (2012) cho thdy két qua ham luong GLS
cla rau mam cai xanh ngot cling giam dan tir ngay 5
dén 9 1a tir 2,02 mg xudng 0, 36 mg/g. Fuente et al.
(2019) cho thay trong rau mam cai xanh c6 ham
luong ICT tir 32,30 dén 25,56 pg/g. Nghién ctru cia
Vieites-Outes et al. (2016) ciing cho thdy két qua
ICT c6 trong cdy cai mam la 33 — 26pg/g. Két qua
nghién ctu nay phu hop véi cic nghién cuu cua
O’Hare et al. (2006), Martinez et al. (2009). Nhin
chung, tr ngay thtr 5 tré di, ham luong GLS c6 xu
huéng giam dan theo thoi gian thu hoach. Ham
lwong GLS cao trong cac giai doan phat trién trudce
d6 va sy suy giam theo thoi gian ctia rau mam nhu
cac nghién ctru trude day da chirng minh. Trong d6,
hat khong nay mam c6 ham lugng GLS cao nhit.
Trong qua trinh phat trién ciia cdy, cac hop chét nay
da duogc kich thich ¢ giai doan I, qua giai doan II cac
enzyme detoxication tao su lién hop giira cac chat
v6i nhau lam cho chiing dé tan trong nudc va dé
dang dao thai ra ngoai lam cho GLS giam (Pérez-
Balibrea et al., 2008). ICT 14 san phdm thity phan
cua GLS, khi GLS giam kéo theo ICT giam theo.
Céc két qua trén cho thay hoat chit GLS va ICT cua
rau mam giam theo thoi gian, ddy 1a mot co so gitp
con ngudi thu hoach rau dung thoi diém, d¢é dam bao
ham luong dinh dudng.

120

Tép 59, S6 4B (2023): 116-123

Hinh 2. Phé cia GLS cé trong rau mam cai ngot
bang HPLC

Hinh 3. Pho cia ICT co trong rau mam cii ngot
bang HPLC

3.4. Ham luwgng ghfit kich thich ting truwémng
trong rau mam cai ngot

Chaét kich thich sinh trudng thyc vat 1a nhom céc
hop chét hitu co, chung ¢6 tac dung kich thich quéa
trinh sinh truong cua cdy trong theo co ché: kich
thich ting trudng thé tich té bao o than, 14, qua, kich
thich hinh thanh té bao méi, 1am ting cudng sy nay
chdi, tao r&, ra hoa,... Néu lam dung chét kich thich
sinh truong, st dung qua lidu, ... s& gay ra hé luy kho
luong cho strc khoe nguoi ti€u dung, nhe thi gdy ngd
doc thuc pham, ning din dén ung thu, tr vong
(Fuente et al., 2019). Tir 6, ham lugng chat kich
thich tang truorng dugc nghién clru la auxin va
cytokinin cua rau mam cai ngot, két qua nghién ciru
duoc thé hién ¢ Hinh 4 va Hinh 5.

Két hinh 4 va 5 cho thiy rau mam cai ngot dwoc
gieo hat tir 5 dén 7 ngay déu khong chura chét kich
thich sinh truong. Nghién ciru nay twong tu nhu
nghién ctru cua Book et al. (2014), nghién clru nay
cho két qua rau mam cai xanh khong c6 ham lugng
chat sinh trudng auxin va cytokinin . Cac két qua
trén cho thdy cay cai mam la mot loai rau an toan
cho nguoi st dung.
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Hinh 4. Phé ctia IAA trong rau mam cai ngot
bang HPLC

Hinh 5. Phé caa 6-BAP trong rau mam cai ngot
bang HPLC

3.5. Ham lwgng vitamin trong rau mam cai

ngot

Vitamin 1a mot chat dinh dudng can thiét cho
hang loat cac chitc nang sinh hoc clia con nguoi va
dong vat. Ham luong vitamin C dugc tim théiy nhiéu
trong thuc vat 1am cho chung tré thanh ngudn cung
cép vitamin C chinh cho con nguoi. Viéc phén tich
ham lugng vitamin C trong rau mam cai ngot gop
phan quan trong cho viéc néng cao pham chét cho
rau mam. Bén canh do, vitamin B ¢6 vai quan trong
trong viéc trao d6i che‘it clia té bao, duy tri lan da
khoe manh va co bip sin chic, ting cuong hé mién
dich va than kinh, ngin ngira bénh thiéu mau,..
(Khanh, 2008). Tur d6, ham luong vitamin C va
vitamin Bs, Bg trong rau mam cai ngot tu 5 dén 9
ngay dugc khao sat, két qua thu dugc ¢ Hinh 6, Hinh
7, Hinh 8, Hinh 9 va Bang 4.

Tir két qua trén, ham lugng vitamin C ting tir
ngay thir 5 dén ngay thir 9 1a 9,15 - 20,1 mg/100g.
Két qua nghién ciru twong ty Trung (2012), ham
luong vitamin C trong cdy cai ngot cling tang theo
thoi gian. Pérez-Balibrea et al. (2008) cho thiy
vitamin C trong cdy mam stp lo xanh ciing ting tir
3 — 7 ngay. Nghién clru cia Soares et al. (2017)
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ching minh ham lugng vitamin C thay d6i phu
thudc vao gidng va thoi gian thu hoach rau mam.
Ham lugng vitamin C trong rau mam ting 1én theo
su phat trién ciia cy, n6 lién quan dén viéc kich hoat
lai qua trinh sinh téng hop vitamin C (Xu et al.,
2005) va céc hop chét ¢ hoat tinh sinh hoc thong
qua viéc tong hop cac chat chuyén hoa thtr cip va
photoprotection ¢6 thé giai thich ham lwong vitamin
C c¢6 trong rau khi rau mam dugc chiéu sang nhiéu
ngay (Franceschi & Tarlyn, 2002; Wolucka et al.,
2005).

Bang 4. Ham lwong vitamin C, B3, Bs va K ¢6
trong rau mam cai ngot (100 g)

Ham lwgng
%%n.(mg)— C Bs Bes K
Thoi gian
(ngay)
5 0,915? - - 2,563
7 1,362° 2,232 - 3,145°
4,279¢

9 2,010°  4,12° -

- - A -

Hinh 6. Pho cia vitanin C trong rau mam cai
ngot bing HPLC
Ham luong vitamin B; dugc tim thay & ngay thir
7 v6i ham lugng 2,23 mg/100 g, & ngay thar 9 ham
luong vitamin Bs 1a 4,12 mg/100 g. Theo Rani and
Singh (2021), ham luong Vitamin Bs c6 trong rau
mam cai xanh 1a 4 mg/100 g. Trong khi d6 vitamin
Bg khong tim thiy ¢ rau mam cai ngot trong tat ca
céc thoi gian khao sat. Két qua nghién ciru nay ciing
tuwong tu nhu mot nghién ctru trude day, ho cling cho
thy trong cac cdy rau mam thudc ho hoa cai khong
chira ham Iuong vitamin Be (Rani & Singh, 2021).

Ham lugng vitamin K tang tir ngay thir 5 dén
ngay thor 9 1a 2,563 — 4,279 ng/100g. Theo Renna et
al. (2020) ciing cho két qua ham lugng vitamin K
tang 1én theo thoi gian gieo mam tir 3 — 9 ngay va
cling dua ra khuyén nghi sir dung ham luong rau
mam tir 20 — 70 g/ngay dé bd sung di ham luong
vitamin K cho mdt nguoi trudng thanh (Renna &
Paradiso, 2020).
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E 8 B B ¢ ¢

9 ngay

Hinh 7. Phé cia vitamin B trong rau mam cai
ngot bang HPLC

w ¥ Mau chuan W

5 ngdy

s EsseesuBs8

auuEsmeauy

Hinh 8. Pho cia vitamin Bs trong rau mam cai
ngot bang HPLC

Nhimng két qua trén cho thdy cdy rau mam cai
ngot 14 loai cdy chira nhiéu thanh phan dinh dudng,
cling nhu khoang quan trong dbi véi stc khoe. Hau
hét cac chat dinh dudng va khoang chét c6 trong ciy
cai mam cao, co thé thu hoach tir 7 — 9 ngay sau khi
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