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TOM TAT

Nghién ciu duoc thuc hién nham xdc dinh nang suat va chdt luong
ctia nam giong cdi kale: (1) rong bién xanh, (2) rong bién tim, (3) xodn
xanh, (4) xoan tim va (5) xoan xanh Viet bangphu"o‘ngphap thuy canh.
Thi nghiém diwrgc b6 tri hodn toan ngau nhién véi 10 lan Idp lai. Két
qud cho thdy giong cdi kale rong bién xanh dat cao nhat, khac biét ¢6
Y nghia qua phan tich thong ké so véi cdc giong khdc vé ndng sudt
(3,60 kg/m?), s6 I thu dwoc trén cdy (81,8 la/cdy), khoi lwong ld (600
g/cay) nhung khéi lieong trung binh ld cao twong dwong véi rong bién
tim va xodn xanh Viét (dao déng tiv 6,77 dén 7,36 g/ld). Vé chat hrong,
rong bién xanh c6 ham heong vdt chat khé (11,3%), protein thé
(2,96%), canxi (2.411 mg/kg), magie (834 mg/kg) va kali (4.880
mg/kg) thdp hon mét s6 gzong khac nhung ham lwong p-carotene dat
mike kha. Cdi kale rong bién xanh phi hop dé thiy canh trong diéu
kién nha mang.

Tir khéa: Chat lwong, giong cdi kale, nang sudt, nha mang, thity canh

ABSTRACT

The study was conducted to evaluate the yield and quality of five kale
varieties: (1) seaweed green, (2) seaweed purple, (3) green curly, (4)
purple curly, and (5) green curly Viet, using the hydroponic method.
The experiment was arranged in a completely randomized design with
10 replications. Results showed that seaweed green achieved the
highest performance, with statistically significant differences
compared to other cultivars in terms of yield (3.60 kg/m?), number of
harvested leaves per plant (81.8 leaves/plant), and leaf weight (600
g/plant), while the average leaf weight was comparable to seaweed
purple and green curly Viet (ranging from 6.77 to 7.36 g/leaf).
Regarding quality, seaweed green exhibited lower levels of dry matter
(11.3%), crude protein (2.96%), calcium (2,411 mg/kg), magnesium
(834 mg/kg), and potassium (4,880 mg/kg) than some other cultivars,
but had a relatively high [-carotene content. Overall, seaweed green
is suitable for hydroponic production under greenhouse conditions.

Keywords: Hydroponics, greenhouse, kale varieties, yield, quality
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1. GIOI THIEU

Cai kale (Brassica oleracea L. var. acephala) 1a
loai rau an 14 c6 chira nhiéu khoang chit (canxi, kali)
va cac hop chat chéng oxy héa nhu flavonoid,
glucosinolate va lutein (Dias, 2012; Satheesh &
Fanta, 2020). Két qua nhiéu nghién ctru di cho thay
cai kale khong chi giap tang cuong stc khoe tim
mach ma con ¢6 tiém niang phong ngira ung thu va
giam viém hi¢u qua (Ortega-Hernandez et al., 2021;
Muojiama et al., 2023). Viéc canh tac cai kale theo
phuong phap truyén thong ngoai dong dang gip
nhiéu tré ngai nhu suy thoai dat, thu hep dién tich
ndéng nghiép va nguy co mét an toan thuc pham do
du lwong thude bao vé thyc vat (Savvas & Gruda,
2018). Trong bbi canh do6, thuy canh dugc xem la
mot giai phap canh tac bén vimg, khong can dat tiét
kiém tai nguyén va kiém soat toi wu cac yéu té moi
truong. Dac biét, viée ing dung thuy canh trong nha
mang cho phép néng cao nang suét va kiém soat dich
hai t6t hon. Két qua mot s6 nghién ciru cho thay viéc
trong rau theo phuong phap thuy canh giap tiét kiém
dén 90% lugng nudc va tang nang sut tir 20 dén
50% so v6i canh tic truyén thong (Barbosa et al.,
2015; Savvas & Gruda, 2018), dong thoi phu hqp
v6i xu huéng phat trién ndng nghiép cong nghé cao
va do thi (Kozai, 2018). Cai kale va phuong phap
canh tac thiy canh déu di duoc cong nhan vé tiém
nang, tuy nhién, viéc thyc hi¢n cac nghién ctru danh
gia mirc do thich nghi cua cac giéng cai kale trong
diéu kién thuy canh nha mang, dac biét tai Viét Nam
van con han ché. Trong khi d6, mdi gidng cai kale
¢6 thé biéu hién khac nhau vé nang suat va chat
luong trong nhitng diéu kién canh tac khac nhau.
Xuit phat tir thyc tién do, nghién ciru nay dugc thuc
hién nham xac dinh gidng cai kale phu hop dé canh
tac bang phuong phap thiy canh trong diéu kién
nha mang.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru

Nghién ctru dugc t}‘n_rc hién tir thang 02/2025 dén
thang 6/2025 trong di€u kién nha mang tai Truong
Nong nghiép, Pai hoc Can Tho.

2.2. Vit liéu nghién ctru

Niam loai hat giéng cai kale (rong bién xanh,
rong bién tim, xodn xanh, xodn tim va xodn xanh
Viét) dugc cung cap boi cong ty Hfseeds va cong ty
hat gidng Rang Pong va cong ty Hat gidng thé gidi,
céc gidng co dac diém:

—  Cai kale rong bién xanh: Gidng c6 kha ning
sinh truong manh va thich nghi tot véi didu kién
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nhi¢t d cao. L4 c6 do gion dac trung, vi hoi méan
kem cam giac hang nhe, dong thoi chira ham lugng
khoang chat tuong doi cao so voi nhiéu giong kale
khac.

— (Cai kale rong bién tim: Pay 1a gidng phat
trién tot trong diéu kién nhiéu 4nh sang, ¢ gia tri
dinh dudng ndi bét. La mang dac diém géan tim véi
sdc do tr tim nhat dén tim dam, tao gia tri cam quan
cao.

—  Caikale xodn xanh: Gidng wa 4nh sang manh
va c6 kha nang cho thu hoach nhiéu dot. Khi 14 dat
chiéu dai tir 20 dén 25 cm c6 thé tién hanh thu hai
chc 14 truong thanh phia ngoai, giir lai phan 14 non
bén trong dé cay tiép tuc sinh truong. Néu dugc
cham soc phi hop, cy c6 thé cho thu hoach kéo dai
va phat trién chiéu cao dén khoang 1 m.

—  Cai kale xoan tim: Gidng c6 14 xoan mau tim

dam, cu trac 14 mém va huong vi dam hon nhiéu
gidng kale tim khac. Cay thich hop dé trdng noi co
anh sang day du va co kha ning thu hoach lién tuc
béng cach tia 14 ngoai trude, giit lai 14 non dé duy tri
sinh truéng. Trong diéu kién cham soc tét, tudi tho
cdy co thé kéo dai tir 1 dén 3 nam.
Cai kale xoan xanh Viét: Gidng co toc do
sinh truong nhanh, kha ning phat trién manh va cho
ning suat cao. Cay thich hop dé canh tac quanh nam,
la mau xanh véi dang xoan ddc trung, chtra nhiéu
dudng chét, ddng thoi ¢ vi ngot va do gion cao khi
st dung.

Dinh dudng thiy canh thuong mai trén thi
truong dugc sir dung trong thi nghiém gom 02 dung
dich A va B chira riéng biét. Thanh phan dudng chat
mdi loai dugc cong bd trén bao bi nhu sau: Dung
dich nhém A c¢6 cac thanh phan: NOs-N (37,51 g/L),
Ca (43,54 g/L), K20 (39,77 g/L), Fe (0,98 g/L).
Dung dich nhom B c6 cac thanh ph?m: P,0Os5 (10,50
g/L), NH4-N (2,00 g/L), S (6,68 g/L), Mg (5,00 g/L),
Mn (394 ppm), B (140 ppm), Zn (100 ppm), Cu (24
ppm), Mo (20 ppm). Nong d6 duoc sir dung cho thi
nghiém theo khuyén cao clia nha san xuat. Cu thé,
500 mL dung dich A va 500 mL dung dich B dugc
st dung va pha véi 300 L nudec.

2.3. B tri thi nghiém

2.3.1. Phwong phdp chudn bi cdy giong va hé

théng thity canh

Chuan bi cdy gidng: Hat giéng kale duoc gieo
vao khay c6 chtra gia thé xo dira da qua xir ly bang
vOi va ngdm xa voi nude sach. Sau 07 ngay gieo hat
(NSKG), cac ciy con dong déu vé kich thude va da
ra 14 that hoan chinh duoc chon dé céy vao ro thuy
canh chuyén dung dé bd tri vao hé thong thity canh.
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Chuan bi ro thuy canh: Ro nhya thily canh c6 nhiéu, dung dich dinh dudng dugc cung cap ngap
chiéu cao 10 cm, duong kinh miéng ro 7 cm va day 1/3 ré.
ro duoc duc 16 dé ré c6 thé dam ra ngoai. Ro dugc
chudn bi bang cach cho 1/2 dit sét nung & phia dudi
va 1/2 xo dira dd qua xir Iy & phan phia trén.

Ché @6 cham soc: Céc thong s tong chét rin hoa
tan (TDS) va pH cua dung dich dinh dudng ¢ cac
nghiém thtric giong cai kale khac nhau dugc duy tri

Chuén bi hé théng thiy canh: HE théng bao gém 6n dinh trong sudt thoi gian thi nghiém. Cu thé, viéc
cac thung x6p cb kich thude 50 x 37 x 30,5 cm. Trén kiém tra dwoc thyuc hién dinh ky 5 ngay/lan dé dam
nap mdi thung x6p déu duoc khoan 2 16 dé dit vira bao TDS dao dong tir 860 dén 910 ppm va pH tir
2 ro cay giong. 5,80 dén 6,50 (Bang 1). Trong truong hop vuotkhoi

2.3.2. Tién hanh thi nghiém va cham séc ngudng thi viée bd sung hodc thay dung dich dinh

. . , dudng dugc tién hanh.
Thi nghiém dugc bo tri theo thé thirc hoan toan

ngau nhién véi nim nghiém thic (twong tng véi . Thl‘l.h(_)?‘:h: Thi nghiém fiu?_c theo doi lie”zn tue
nam gidng cai kale: (1) rong bién xanh, (2) rong bién dén thoi diém 140 NSKG. La cai kale dugc bat dau
tim, (3) xodn xanh, (4) xodn tim va (5) xodn xanh thu hoach tir thoi diém 50 NSKG VélNVléC thu hoa(;h
Viét. M&i nghiém thire duoc lip lai 10 lan (mdi lap nay dugc thyc hién dinh ky sau moi 15 ngay tiep
lai 1 thung, 2 cay/thung). Dung dich dinh dudng theo. \{léc thu hoach dugc thuc hlén nhe¢ nhang dé
thity canh duge cho vao mdi thiing ngap 1/2 ro ban tranh ton thuong cay va dam bao dé lai 7 1a trén cay

dAu. Dén giai doan 15 NSKG, khi r& cay pht trién (tinh tir dinh, 14 duoc tinh 1a dugc dé lai khi c6 chiéu
dai 16n hon 3 cm).

Bang 1. Gia tri TDS, d9 pH, nhiét d9 dung dich dinh dudng trong sudt thoi gian thue hién thi nghi¢m

Giéng cai kale TDS (ppm) b6 pH Nhiét do dung dich (°C)
Rong bién xanh 904+3,25 5,97+0,07 28,5+0,10
Rong bién tim 908+6,69 5,92+0,09 28,4+0,12
Xoan xanh 909+8,57 5,93+0,06 28,5+0,25
Xoan tim 907+6,33 5,93+0,08 28,5+0,10
Xoén xanh Viét 910+8,37 5,99+40,16 28,4+0,15

F ns ns ns
CV (%) 0,76 1,68 0,54

Ghi chii: ns: khac biét khéng c6 y nghia thong ké; gid tri theo sau “+” la dé léch chudn (SD).

2.3.3. Phuong phap phdn tich cdc chi tiéu theo doi Ham lugng xo thé dugc xac dinh theo phuong
phap CASE.NS.0019/1, ham lugng protein tong
theo phuong phap CASE.NS.0009/1 va ham lugng
B-carotene theo phuong phap CASE.SK.0084, tai
Trung tdm Dich vu Phan tich Thi nghiém (CASE).

Téng sb 1a thu hoach trén cay (14/cdy) duoc xac
dinh béng cach dém toan bo sb 14 cai kale thu duge
qua tat ca cac lan thu hoach. Tong khdi lugng 14 trén
cdy (g/cay) duoc xac dinh bang cach can toan bo sb
1a thu dwoc qua cac lan thu hoach bang céan dién tir Ham lugng cac nguyén té khoang Ca va K dugc
2 s6 1é. Khoi lwong trung binh 14 (g/14) dugc tinh phén tich theo phuong phap NAFI6/H-6.10; ham
bang cach lay téng khoi luong 14 trén cay chia cho luong Mg dugc xac dinh theo phuong phap
tong s6 14 thu hoach. Nang suét tong (kg/m?) duoc NAFI6/H-6.1, tai Trung tam Chat lugng, Ché bién
xac dinh bang cach cin toan b khdi lugng 1 thu va Phat trién th1 trudng Vung 6.
hoach tur mdi nghiém thirc qua céac lan thu, sau d6

quy doi ra nang sudt tinh trén 1 m?( 1 m? trdng 6 cay Ham lugng polyphenol tong va ham luong

flavonoid dugc xac dinh theo phuong phéap cia

cdi kale). Chandra et al. (2014).

Ham lugng vat chat kho (%) duge xac dinh bang 2.4. Phwong phép xir Iy s6 li¢u
phuong phap say kho. Trudc tién, 25 g mau tuoi cai ] . .
kale dugc can va phoi ning trong 2 ngay, roi dem S6 liéu sau khi thu thap, phan mém Microsoft
sdy kho ¢ nhiét d6 60°C trong 48 gid, can khéi lugng Excel 2021 duge dung d€ nhép va viée xir Iy thong
duoc tién hanh dén khi khong doi, sau d6 can mau ké dugc thye hién bang phan mém SPSS 26.0.

khé va tinh ti 16 phan tram.
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3. KET QUA VA THAO LUAN
3.1. Thanh phin ning suit va ning suit ciia
nim giong cai kale thily canh trong diéu

kién nha mang

Thi nghiém dugc tién hanh trong nha mang
(véch luédi va ndc nilon). Nhiét 46 khong khi trong
nha mang trong khoang thoi gian tir 11 gio dén 15
gio dao dong tir 37,1 dén 38,3°C (Hinh 1). Nhiét do
1a mot trong nhiing yéu t6 moi trudng then chét, co
anh huong dang ké dén sinh truong va ning suit cy
trdng noi chung va cai kale néi riéng (Chowdhury et
al., 2021). Theo Hatfield and Prueger (2015), mdi
gidng cay trong déu c6 ngudng nhiét do t6i vu riéng
cho qua trinh sinh trudng va phat trién. Trong diéu
kién thi nghiém, céac gidng cai kale rong bién tim va
xodn tim thé hién kha ning sinh truong kém dudi
anh huong ciia nén nhiét do cao, cho thay kha ning
chiu nhiét han ché. Nguoc lai, giéng cai kale rong
bién xanh van duy tri sinh truéng 6n dinh, phan anh
kha ning thich nghi tt hon véi didu kién nhiét do
cao trong nha mang. Diéu nay cho thiy gidng rong

Tdp 62, S6 3B (2026): 185-193

bién xanh c6 ti€ém nang dat nang suat cao hon so véi
cac giong con lai.

Ngoai ra, dd 4m khong khi trong nha mang dao
dong trong khodng 52,5 - 62,8% (Hinh 1). D9 4m la
yéu tb moi truong anh huong dén cay trong thong
qua viéc diéu tiét qua trinh thoat hoi nu6e va hap thu
dinh dudng (Chowdhury et al., 2021). Trong diéu
kién két hop giita nhiét do cao va do am tuong d6i
thap, sinh truong cua cdy c6 thé bi tc ché. Tuy
nhién, gidng cai kale rong bién xanh van thé hién
sinh truong On dinh, cho thay kha nang thich nghi
vuot troi voi vi khi hdu trong nha mang.

Tt cac két qua trén, c6 thé khing dinh rang yéu
t6 glong dong vai tro quan trong trong kha nang
thich nghi véi diéu kién bat loi vé nhiét do va do 4m
trong hé thong thiy canh nha mang. Viéc lya chon
giong cai kale thich nghi t6t, nhu gidng rong bién
xanh, 1a thich hop nhim dam bao ning suat va chit
luong cdy trong trong didu kién khi hau bét loi.

50,0 100,0
E==3Nhiét d6 —@— Am do

40,0 s 37.1 38,3 38,0 80,0/\
) ] 34,0 S
< <
- 62,8 =
S 30,0 ] 60,08
2 55.6 ] ‘
f ’ 56,0 52,5

20,0 40,0

10,0 Boses i : : 20,0

7:00 9:00 11:00 13:00 15:00 17:00
Thoi gian (gio)

Hinh 1. Nhiét d9, Am do khong khi qua cac thoi diém trong ngay, tai nha mang (02-06/2025)

Téng sb 14 thu hoach ciia nam giéng cai kale
khac biét co y nghia thong ké qua phan tich (p <
0,01) dugc thé hién qua Bang 2. Gidng cai kale rong
bién xanh cho tong sb 14 thu hoach cao nhat (81,8
la/cay), khac bi€t co y nghia qua viéc phén tich
thdng ké so v6i cac giong con lai va thap nhét (31,8
la/cay) la giéng xoan xanh Viét; cac giong cai kale
rong bién tim, xodn xanh va xoan tim ¢6 tong s 14
thu hoach tuong dwong nhau, dao dong tir 40,5 dén
43,0 1a/cay. Tong sb 1a duge thu hoach 1a mét trong
nhig yéu té truc tiép cau thanh ning sut, dic biét
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quan trong déi v6i cdy rau an la nhu cai kale vi bo
phan kinh té 1a 14. Gidng cai kale rong bién xanh dat
tong s 14 thu hoach cao gan 2 lan s0 Vi cac gidng
con lai 1a do ddc diém di truyén cta giéng va kha
nang thich nghi cao nhat trong diéu kién thity canh,
gitp cay duy tri tdc d6 ra 14 cao nhat ngay ca trong
diéu kién nhiét d6 khong khi cia nha mang cao ma
céc giéng khac khong thé. Nguoc lai, tong s6 1a
dugc thu hoach ¢ giong xoan xanh Viét 1a thip nhat
(31,8 la/cay), phan anh gi6i han o rét vé kha nang
sinh truong 14 cua gidng nay, dic biét trong diéu
kién nhiét d6 cao ciia nha mang (37,1 - 38,3°C). Két
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qua nay phu hop véi nghién ctru cia Moradpour et khoi luong 1a trén cay cing phan anh r6 uu thé vuot
al. (2021), nhiét d6 cao & rau ho cai c6 thé gy hién troi cua giong rong bién xanh, cao gip hon 2 lan so
tuong 1a hep, trc ché sinh truong 14, lam giam ning v6i gidng cao thir hai 1a rong bién tim (285 g). Piéu
suét va chat lugng. dang chu ¥ 1a mac du khdi lugng trung binh mot 14

ctia rong bién xanh (7,36 g) khong cao tuyét ddi,
nhung khi két hop véi tng sb 14 thu hoach vuot troi
(81,8 1a/cay) din dén tong khdi lwong 14 trén cay thu
dugc 16n nhat. Didu nay chimg t6 hiéu qua tich liy
sinh khdi phu thudc dong thoi vao ca sb lwong 14 va
khéi luong trung binh cua 1a.

Tong khdi lugng 14 trén cay cliia nim gidng cai
kale khac biét co ¥ nghia qua viéc phan tich théng
ké (p <0,01) (Bang 2), cao nhit (600 g/cay) ¢ giong
rong bién xanh, ké dén 14 rong bién tim (285 g/cay)
va thap nhit & xoan xanh Viét (214 g/cay). Tong

Bang 2. Thanh phén ning suit va ning suit va ning suit tdng ciia nim gidng cii kale tai thoi diém
thu hoach

Giéng cai kale Tong so la thu Tong khoi lwgng  Khoi lwgng trung  Nang suat tong

hoach (la/ciy) la/cay (g/cay) binh 14 (g/1a) (kg/m?)
Rong bién xanh 81,8*+4,21 600+24,7 7,36°+0,50 3,60°+0,15
Rong bién tim 41,3%+6,89 28504223 7,05%+1,10 1,71°+0,13
Xoan xanh 43,0%+5,26 236°+35.6 5,53+0,86 1,42¢440,21
Xoan tim 40,5%+2,98 261%430,6 6,44%+0 .48 1,57°+0,18
Xoan xanh Viét 31,8°+£5,02 214%436,8 6,77°+0,76 1,299+0,22
F k% sk sk sk
CV (%) 10,6 9,56 11,7 9,48

Ghi chii: Trong ciing mét cét, cdc s6 ¢6 chir theo sau giéng nhau thi khac biét khong y nghia qua phan tich thépg ké o
mutc 5% bang phép thir Duncan; **: khac biét co y nghia thong ké ¢ mirc 1%; gia tri theo sau “+” la do léch chuan (SD).

dong 6,44 - 7,36 g/la) va cao hon gidng xoan xanh
(5,53 g/14). Su khac biét vé khéi lugng trung binh la
giita cac glong 1a do dic diém riéng cua timg gidng
(Hinh 2) va diéu nay phii hop v6i két qua nghién ciru
cua Hahn et al. (2022).

Khdi lugng trung binh 14 ciia nim gibéng cai kale
khac biét c6 ¥ nghia qua viéc phan tich thong ké (p
< 0,01) (Bang 2), rong bién xanh, rong bién tim,
x0an tim va xoan xanh Viét twvong duwong nhau (dao

(a) T (b) © d) ©)

Hinh 2. Pjc diém hinh thii ctia nim gidng cai kale

Ghi chit: (a) rong bién xanh, (b) rong bién tim, (c) xodn xanh, (d) xodn tim va (e) xodn xanh Viét.

Ning suit tong ciia nam giéng cai kale khac biét nang suat (tdng sb 14 thu hoach va tong khdi lugng
¢6 y nghia qua viéc phan tich thong ké (p < 0,01) 14 trén cay) c6 cung khuynh huéng. Sy khac nhau vé
(Bang 2). Nang suét tong cla giong rong bién xanh ning suat gitra cic giéng ciing dugc ghi nhan trong
cao nhét (3,60 kg/mz) ké dén la giong rong bién tim nghién ctru ciia Korus (2011). V6i kha néng tao ra
(1,71 kg/m?) va thap nhat la gidng xoan xanh Viét tong s6 14 thu hoach 16n trong diéu kién nhiét d6 cao,
(1,29 kg/m?). Ning suit tong 1a chi tiéu phan anh mdi trudng nhiét 6 vuot ngudng sinh trudng trung
hiéu qua cua toan by qua trinh sinh trudng cta cay binh cua cai kale, giéng rong bién xanh dugc xem la
trong trong sudt chu ky canh tac. Gidng cai kale rong ¢6 tiém nang 16n dé san xuat thiy canh trong diéu
bién xanh cho ning suét cao hon gan ba lan so voi kién nha mang.

gidng xodn xanh Viét 1a do cac yéu td cau thanh
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3.2. Cic chi tiéu vé chét lwgng ciia nim gidng
cdi kale thuy canh trong diéu kién nha
mang

Ham lugng vat chit kho ciia nam gidng cai kale
khac biét c6 y nghia thong ké (p < 0,01) dwoc thé
hién trong Bang 3. Gidng xodn xanh Viét va xoan
tim cho ham luong vat chat kho tuong dwong (dao
dong 12,9 - 13,3%), khac biét khong y nghia thong
ké voi gidng rong bién tim (12,2%) nhung cao hon
gidng xodn xanh va rong bién xanh (dao dong 11,1
- 11,3%). Nham ly giai su khac biét nay, Maciejak
and Kosmala (2019) va Sikora and Bodziarczyk
(2012) déu cho rang dic diém di truyén giira cac
gidng anh huong dén ham lugng vat chat kho. Mic
du két qua ham lugng vat chit kho ciia nim gidng
cai kale co khac biét thong ké nhung déu phu hop
v6i nhitng cong trinh cong bd trude ddy, dao dong
tir 13,2 dén 15,9% (Lefsrud et al., 2008), hay trung
binh 1a 16,4% va d6i khi chi ¢6 10,4% (Maciejak &
Kosmala, 2019).

Ham luong xo thd cta nam giéng cai kale ciing
khac biét c¢6 ¥ nghia théng ké (Bang 3). Gidng cai
kale xodn tim c6 ham luong xo thd 1a 1,35%, cao
hon céc gidng cai kale con lai, dao dong tir 1,09 dén
1,17%. Két qua nay twong ddng v6i nghién ctru cia
Sikora and Bodziarczyk (2012), cho thiy xo thé chii
yéu bao gdm hemicellulose khong hoa tan va pectin
hoa tan. Theo Maciejak and Kosmala (2019), cai
kale 14 ngudn cung cép chit xo doi dao. Két qua cua
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nhiéu nghién ciru da khang dinh rang thanh phan
chét xo trong cai kale dong vai trd quan trong trong
viée hd trg strc khoe con nguoi, dic biét 1a trong viéc
giam nguy co mic cac bénh tim mach va ung thu.
Ngoai ra, viéc bd sung cai kale vao khiu phan an
con c6 thé gop phan han ché tinh trang thiéu hut vi
chat dinh dudng va da lugng, cling nhu phong ngura
c4c bénh lién quan dén chuyén hoa nhu béo phi.

béi véi ham luong protein thd, viéc phan tich
thong ké ciing chi ra sy khac biét co y nghia giita cc
giéng cii kale (Bang 3), cao nhit (3,22%) & gidng
xodn tim, nhung khac biét khong c6 y nghia théng
ké so véi xodn xanh (3,02%) va thap nhét (2,62%) &
rong bién tim. Ham lugng protein thd cao & cac
gidng cai kale xodn tim va xoan xanh cho thay tiém
ning dinh dudng ciia hai gibng nay. Theo Lisiewska
et al. (2008), protein trong cai kale dugc danh gia la
¢6 chat luong cao do chira nhiéu axit amin thiét yéu
nhu axit glutamic, axit aspartic va proline, trong khi
cysteine va methionine - hai axit amin thuong bi
thiéu trong protein thuc vat - co ham luong thip. Su
hién dién cua cac axit amin thiét yéu nay goép phan
nang cao gia tri sinh hoc cua protein trong cai kale.
Ngoai ra, Almeida and Rosa (1996) ciing chi ra rang
ham lugng protem trong cai kale chiu anh huong
manh béi yéu t6 giéng va diéu kién canh tac. Diédu
nay phan nao 1y giai sy khac biét vé ham lugng
protein giita cac giong trong nghién ciru hién tai.

Bing 3. Ham lwong vt chit khd, xo' thé va protein thd ciia nim giong cai kale tai thoi diém thu hoach

Gidng cai kale Ham lugng vat chat

Ham lwgng xo thé (%)

Ham lwong protein thé

khé (%) (%)
Rong bién xanh 11,3°+1,18 1,16+0,03 2,96°+0,08
Rong bién tim 12,28+0.74 1.09°£0.04 2.62¢40,08
Xoan xanh 11,1%+0,79 1,16%+0,07 3,0225+0,22
Xoan tim 12,9%+0,70 1,35%+0,02 3,222+0,11
Xoan xanh Viét 13,3%+1,48 1,17°+0,15 2,84%+0,11
F k3K * *
CV (%) 8,29 6,50 4,69

Ghi chit: Trong cimg mot cét, cdc s6 cé chir theo sau giong nhau thi khdc biét khong cé ¥ nghia qua Dphan tich thong ké ¢
mutc 5% bang phép thir Duncan®: khac biét co y nghia thong ké ¢ mirc 5%, **: khac biét co y nghia thong ké ¢ murc 1%;

gid tri theo sau “£” la d¢ léch chuén (SD).

Ham lugng canxi ciia nim giéng cai kale khac
biét c6 ¥ nghia qua viéc phén tich thong ké dugc
trinh bay qua Bang 4. Ham luong canxi cia giéng
xodn tim 1a cao nhat (3.514 mg/kg) va khac biét
khong co ¥ nghia véi gidng cai kale rong bién tim
(3.244 mg/kg). Gidng rong bién xanh ¢6 ham lugng
canxi thap nhét (2.411 mg/kg).

Tuong tw, ham lugng magie ciia nim gidng cai
kale khac biét c6 y nghia qua viéc phan tich thong
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ké duogc thé hién qua Bang 4. Gidng cai kale xodn
tim cho ham lugng magie cao nhat (1.560 mg/kg),
trong khi cac gidng con lai dao dong tir 834 dén
1.123 mg/kg.

Ham luong kali ciia nim gidng cai kale ciing
khac biét c6 ¥ nghia qua viéc phan tich thong ké
dugc trinh bay ¢ Bang 4. Gidng cai kale xodn xanh
varong bién tim dat ham lugng kali cao nhét 1an luot
la 6.594 va 6.232 mg/kg, khac biét khong c6 y nghia
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thong ké voi glong cai kale xoan tim (5.745 mg/kg)
Ham luong kali thap nhat dugc ghi nhén ¢ hai giong
cai kale xodn xanh Viét va rong bién xanh (4.953 va
4.880 mg/kg).

Theo Maciejak and Kosmala (2019), cai kale la
ngudn cung cip phong phu cic khoang chét thiét yéu
nhu kali, canxi, va magie - dong vai tro quan trong
trong chuyen héa dinh dudng va stc khoe con
ngudi. Két qua trong nghién ctru nay cho thiy ham
luong canxi, magie va kali & cac gidng cai kale 1a
tuong duong hodc cao hon so véi cac gia tri duge
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bao cdo trude do6 boi Thavarajah et al. (2016). Cu
thé, ham lugng canxi (2.411 - 3.514 mg/kg) nam
trong khoang 350 - 3.000 mg/kg, magie (834 - 1.560
mg/kg) cao hon so voi mace 200 - 1.000 mg/kg va
kali (4.880 - 6.594 mg/kg) nim trong khoang dao
dong 1.880 - 8.730 mg/kg. Su tuong ddng va gia tri
cao cua cac nguyén t6 khoang nay cho thdy cac
gidng cai kale trong diéu kién trdng nha mang c6
kha ning duy tri thanh phan khoang chat & mirc dinh
dudng t6t, pht hop dé sir dung 1am rau an 14 chat
luong cao.

Bang 4. Ham lwong canxi, magie va kali ciia nim gidng cii kale tai thoi diém thu hoach

Giong cai kale Ca (mg/kg) Mg (mg/kg) K (mg/kg)
Rong bién xanh 24114412 834+56,9 4.880°+377
Rong bién tim 3.244+346 1.001°+132 6.2324+739
Xoan xanh 2.756%+422 1.123b+148 6.594%+418
Xodn tim 3.514%4283 1.560+315 5.745%+580
Xoin xanh Viét 2.816*+265 9724140 4.953%4212
F * * *
CV (%) 11,9 16,3 8,77

Ghi chit: Trong cing mot cét, cdc s6 cé chir theo sau giong nhau thi khéc biét khong y nghia qua phdn tich thcfng ké o
mutc 5% bang phép thir Duncan, *: khac biét co y nghia thong ké ¢ mirc 5%, gia tri theo sau “+” la d¢ léch chuan (SD).

Ham lugng polyphenol téng clia nam gidng cai
kale khac biét c6 y nghia qua viéc phan tich théng
ké (Bang 5). Ham lugng polyphenol tong cua cai
kale rong bién tim 14 cao nhét (6,40 mg GAE/g mau
tuoi), ké dén 1a gidng cai kale rong bién xanh (5,87
mg GAE/g mau tuoi) va thap nhét 1a gidng cai kale
xodn xanh Viét (3,51 mg GAE/g mau tuoi). Theo
Sikora and Bodziarczyk (2012), ham lugng
polyphenol trong cai kale chiu anh huong dang ké
boi yéu tb loai va gidng. Ngoai ra, Korus (2011)
cling ghi nhan rang cai kale thuong chira ham luong
polyphenol cao hon dang ké so véi nhiéu loai rau
thudc ho Cai khac. Piéu nay cho théiy cai kale, dac
biét 1a cac giéng c6 ham luong cao nhu rong bién
tim va rong bién xanh, c6 tiém ning 16n vé mat gia
tri chong oxy hoa va loi ich sirc khoe.

Ham luong flavonoid ctia nim giéng cai kale
khac biét c6 ¥ nghia qua viéc phan tich théng ké
(Bang 5). Gibng cai kale xoan tim dat ham lugng
flavonoid 1a cao nhét (0,210 mg QE/g mau tuoi),
trong khi gidng cai kale rong bién xanh c6 ham
luong flavonoid 1a thip nhat (0,136 mg QE/g méau
tuoi). Su khac biét vé ham lugng polyphenol tong
va ham luong flavonoid cua cac nam giong cai kale
co the 1a do sy khéc biét v& ngudn gdc va cau tric di
truyén (Ahmed et al., 2025). Theo Kapusta-Duch et
al. (2016), cai kale 1a loai rau c6 ham lugng
flavonoid cao, gop phan lam ting kha ning chdng
oxy hoa va gié tri sinh hoc cua rau. Do d6, nhiing
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giong cai kale c6 ham luong flavonoid cao nhu xoan
tim c6 thé goép phan nang cao gia tri dinh dudng va
hi€u qua bao vé stc khde nguoi ti€u dung.

Ham lugng B-carotene ciia nim gidng cai kale
khac biét co ¥ nghia qua phan tich thong ké (Bang
5). Ham luong B-carotene cao nhit duoc tim thiy &
gidng cai kale rong b1en tim (52,0 mg/kg) va khong
¢6 su khac biét véi gidng cai kale xodn tim (50,8
mg/kg). K& dén 1a gibng cai kale rong bién xanh
(43,8 mg/kg), trong khi hai giéng cai kale xodn xanh
va xoan xanh Viét cho ham lugng thp nhét (35,8 va
30,0 mg/kg). Két qua nghién ctru vé ham lugng B-
carotene nay hoan toan tuong doéng voi pham vi
dugc xac dinh boi Lefsrud et al., (2008), dao dong
tir 14 dén 56 mg/kg trong cai kale Su khac biét ve
ham lugng B-carotene giira cac gidng ciing phu hop
v6i nhan dinh cua Kopsell et al., (2004), rang cac
gidng cai c6 14 mau dam (rong b1en tim va xodn tim
- Hinh 2) thuong chira ham luong carotenoid cao
hon dang ké so vai cac gidng c6 1a mau nhat. Theo
Gorka et al. (2021), cai kale 1a ngudn cung cap doi
dao cac hop chit chéng oxy hoa ty nhién nhu
carotenoid, tocopherol va axit ascorbic. Gia tri dinh
dudng cao cua cai kale chii yéu dén tir cac hop chat
tién vitamin nhu p-carotene va lutein, cung v6i ham
luong khodng chat thiét yéu. Vi vy, cac gidng nhur
rong b1en tim va xoén tim ¢6 thé dugc xem la ddi
tuong tiém nang dé phat trién thyc pham chirc ning
hodc rau dinh dudng cao.
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Theo Ahmed et al. (2025), su khac biét vé ham
luong cac hop chat hoat tinh sinh hoc gitra cac glong
cai kale co the bat ngudn tir bién di di tmyen va cau
trac di truyén khac nhau. Qua trinh sinh tong hop
céc hop chit nay phu thudc vao mirc do biéu hién
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clia cac gen lién quan, v6n co thé khac biét dang ké
giita cac gidng. Diéu nay 1y giai sy phan hoa rd rét
vé ham luong polyphenol, flavonoid va p-carotene
trong nghién ctru hién tai.

Bang 5. Ham lwong polyphenol tong, flavonoid va B-carotene ciia nim gidng cai kale tai thoi diém

thu hoach
Gibng cii kale _Ham lwgng polyphenol Ham lwong flavonoid Ham lwong
tong (mg GAE/g mau tuoi) (mg QE/g mau twoi) B-carotene (mg/kg)

Rong bién xanh 5,87°+0,10 0,136°+0,13 43,8+6,10
Rong bién tim 6,40°+0,03 0,180°+0,18 52,0°4£3,26

Xodn xanh 4,999+0,01 0,193*+0,19 35,8°+£2,62

Xoan tim 5,57°+0,04 0,210°+£0,21 50,8%+3,36
Xodn xanh Viét 3,51°+0,09 0,150%0,15 30,0°+3,63

F * * *
CV (%) 1,34 5,74 9,36

Ghi chit: Trong cimg mot cét, cdc s6 cé chir theo sau giong nhau thi khdc biét khong y nghia qua phan tich thong ké ¢
murc 5% bang phép thir Duncan; *: khac biét co y nghia thong ké ¢ mirc 5%, **: khac biét co y nghia thong ké ¢ mirc

1%; gia tri theo sau “+” la do léch chudn (SD).
4. KET LUAN

Gidng cai kale rong bién xanh cho ning suét cao
nhat (3,60 kg/m?), twong dwong 2,1 - 2,5 lan giong
rong bién tim, xodn xanh, xodn tim va xoan xanh
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