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Nghién ciru xc dinh cdc thanh phan dinh dudng va tic dung chong xy héa
ctia mt s0 loai rau baby ho Cai

Lé Hong Quang’, Nguyén Thi Minh Khanh, Nguyén Thi Trang, Trin Thi Hai, L& Vin Trong
Vién Cong nghiép Thiec pham, 301 Nguyén Trdi, phirong Thanh Xudn Trung, qudn Thanh Xudn, Ha Néi, Viét Nam
Ngay nhan bai 10/2/2023; ngay chuyén phan 15/2/2023; ngay nhan phan bién 16/3/2023; ngay chip nhéan ding 20/3/2023

Tém tit:

Rau baby ho Cai 1a loai rau non, cé kich thwéc nhé hon so véi rau trwéng thanh, dwge ngwoi tiéu dung wa chudng trong
thoi gian gin diy nho vao sw twoi méi va lgi ich dinh duéng ciia chiing. Trong nghién ciru nay, ham hrong mot s chat
dinh dudng co bin, ham hrong tong polyphenol, flavonoid va kha niing chong dxy hoéa ciia 3 loai rau baby ho Cii, gdm:
rau baby cii Rocket, cai Kale va cai bé xdi dwoc tién hanh danh gia. Két qua cho thiy, rau baby cai Rocket cho ham lugng
cic chit dinh dudng, cic chit chdng dxy hoa cao hon so véi 2 loai rau con lai, cu thé: rau baby cai Rocket ¢6 ham lwong
nwéce 91,54%, protein 4,28%, xo thd 0,84%, polyphenol tong s6 119,2 mg/100 g chit kho; flavonoid tong s6 431,90 mg/100
g chét khd, kha ning chdng dxy héa 59.674,27 pmol TE/100 g khoi lwgng twoi. Két qua nghién ciru 1a co sé cho viée sir
dung 3 loai rau nguyén liéu nay vao ché bién cac san phidm tir rau baby ho Cai nhw bt rau nguyén xo, bét rau hoa tan.

Tir khéa: kha ning chdng dxy hoa, rau baby cii bé xdi, rau baby cai Kale, rau baby cai Rocket, rau baby hg Cii.
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Abstract:

Baby cruciferous vegetables are young vegetables, smaller in size than mature vegetables, which are becoming popular
with consumers in recent times due to their freshness and nutritional benefits. In the context of this study, an examination
was conducted to assess the content of some basic nutrients, total polyphenols, flavonoids and antioxidant capacity of three
cruciferous vegetables, including: baby rocket, baby kale, and baby spinach. The results highlighted significant differences
among the vegetables, with baby rocket exhibiting notably higher levels of nutrients and antioxidants than the other
two vegetables; in particular, baby rocket had a water content of 91.54%, protein content of 4.28%, crude fibre content
of 0.84%, total polyphenol content of 119.2 mg/100 g dry matter basis; total flavonoid content of 431.90 mg/100 g dry
matter basis, and antioxidant capacity of 59674.27 pmol TE/100 g of fresh vegetable. These results provide a foundation
for potential applications of these vegetables to process some products, such as whole-fibre vegetable powder and soluble
vegetable powder.
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1. Dat van de

Rau ho Cai (Brassicaceae) 1a nhdm rau quan trong thir ba
sau cac loai rau ho Ca (Solanaceae) va Bau bi (Cucurbitace-
ae). Vao nam 2020, san luwong udce tinh cia rau ho Cai trén toan
thé giGi dat 100 triéu tin, dién tich canh tic dat 4 tri¢u ha [1].
Trong d6, Trung Quéc 1a nude san xuat chinh cac loai rau ho
Cai, chiém dén gan 45% tong san luong [1]. Tai Viét Nam, cac
loai rau ho Cai ciing dwoc st dung phd bién, chiém ty trong
cao nhat va déu c6 niang suat, san luong ting 1én hang nam [2].
Nhom rau ho Cai rat giau dinh dudng, bao gdm chat xo, mot
s6 carotenoid nhu beta-carotene, lutein, zeaxanthin, vitamin C,
E va K, folate va khoang chit. Thém vao do, rau ho Cai con
1a ngudn cung cap doi dao cac hop chét chtra luu huynh, glu-
cosinolate (GTS), khién rau c6 vi déng hodc cay va mui thom
nong. Ngoai ra, nhu’ng hoat chat sinh hoc quan trong trong rau
ho Cai ¢6 tac dung ddi vdi stic khoe co thé ké dén 1a cac hop
chit phenolic, polyphenol, flavonoid, dic biét 1a hop chét glu-
cosinolates nhu indole, aliphatic va isothiocyanates (ITC)...
Céc hoat chét nay ¢6 vai tro quan trong cho strc khoe con nguoi
nhu phong chéng ung thu, phong chong va hd tro diéu tri bénh
tiéu duong type 2, chéng 6xy hoa, chéng viém... [3].

Ham luong va s luong cac chat dinh dudng trong cac loai
rau ho Cai rat khac nhau, diéu nay khong nhiing tiy thudc vao
ting loai rau ma con tiy thudc vao timg giai doan phat trién.
Céc loai rau non nhu rau baby thudc ho Cai déu dugc danh gia
la ¢c6 ham lugng cac chét dinh dudng, dac biét 1a cac chét ¢co
hoat tinh sinh hoc cao hon nhiéu so v&i rau trudng thanh va cac
loai rau khac [4].

Ngay nay, viéc san xuat, tiéu dung rau baby dang trd thanh
mot xu hudng méi do loai rau nay tét vé dinh dudng va quy
trinh gieo trong dam bao an toan vé sinh thuc phdm. Thém
vao do, rau baby ho Cai c6 ham lugng nudc cao, do do rau
¢6 do gion nhiéu hon so v6i rau théng thudng. Rau baby ho
Cai co kich thudc vira phai phu hop cho cac mén goi, moén
cuén nén cling duoc nguoi tiéu dung ua chudng. Vi mong
mudn st dung duoc nhidu hon cac chit dinh dudng va dap ung
thi hiéu ngudi tiéu dung, viéc nghién ctru, phat trién cic san
pham tir rau baby ho Cai 1a mot viéc lam dang duoc hudng toi.
Tuy nhién, hién nay cac nghién ctru vé ché bién, danh gia ham
lwong chit dinh dudng cia cac loai rau baby ho Cai dang dugc
tréng phé bién tai Viét Nam van chua duoc tién hanh bai ban,
chua tao duoc co s tién dé cho viée nghién ctru phat trién cac
loai san phém ché bién tir loai rau nay.

Xuét phét tir nhitng 1y do ké trén, trong nghién ciru nay,
chung t6i tién hanh danh gia ham luong cac chat dinh dudng
co ban va ham luong cac hoat chét ¢co hoat tinh sinh hoc cua
3 trong s6 cac loai rau baby ho Cai c6 ngudn gbc nhép ngoai
dang dugc trong phd bién tai nudc ta bao gdm: rau baby cai
Rocket, cai Kale va cai Bo x6i. Pay ciing 14 co s¢ dé Iya chon
nguyén liéu rau c6 ham luong cac chat dinh dudng va hoat
chét sinh hoc cao st dung 1am nguyén li€u cho ché bién san
Xuét cac san phfim thuce phém nhu 1a: bot rau nguyén xo, bot
rau hoa tan...
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2. Nguyen vat liéu va phuong phap nghién ciu

2.1. Nguyén vit liéu

Nhom nghién ctru da tién hanh céc thi nghiém khao sat
dé xac dinh dugc thoi diém thu hoach rau baby cua cac gidng
rau baby cai Rocket, cai Kale va cai Bo x0i, cac loai rau nay
dugc gieo trong tir hat va thu hoach khi chiéu dai 1a (do tir gbc
dén chop 14) dat khoang 8 cm [5]. Cu thé, rau baby cai Rocket
va cai Kale duoc thu hoach sau 60 ngay, cai Bé x6i dugc thu
hoach sau 45 ngay gieo trong tai Hop tac xd San xuét va Dich
vu Nong nghiép Thanh Ha (Thuong Tin, Ha N¢i). Rau c6 mau
xanh tuoi dac trung, mong nudc, khong bi théi hong, dap nat,
dugc van chuyén vé phong thi nghiém trong vong 2-6 gid sau
khi thu hoach.

2.2. Phwong phdp ldy mau rau

Rau baby cai Rocket, cai Kale va cai Bo x6i dugc léy mau
theo TCVN 9016:2011. Cac loai mau s& duogc léy theo thir tu
sau:

- Lay mau ban dau: Lay tir khu vuc gieo trong, trong do
s mau don t6i thiéu 1a 5 mau, khdi luong chung ciia mau don
<250 g/don vi.

- LAy mau chung: Gop va tron 1dn cac mau don da lay tai
budc 1ay mau ban dau cua timg loai rau baby di ldy.

- MAu phong thir nghiém: Phu thudc vao cac thir nghiém
can phai tién hanh trong phong thi nghiém, mau thi nghiém
duoc ldy tir mau chung.

2.3. Phuwong phap phén tich

- Xac dinh ham luong nudc tong bang phuong phap siy dén
khéi lugng khong dbi theo FIRI-M-300 (10 TCVN 842:2006).

- Xéc dinh ham lugng protein bang phuong phap Kjeldahl
theo TCVN 8125:2015.

- Xéc dinh ham lugng chat xo tho bang ky thuat tii loc
theo FIRI.M.153 (ANKOM method A2000 - Tham khao theo
AOCS Standard Procedure Ba 6a-05:2012).

- Xéc dinh ham lugng polyphenol tong s tinh theo axit
gallic bang phuwong phap do mau dung thudc thir Folin-
Ciocalteu theo TCVN 9745-1:2013.

- X4c dinh ham luong flavonoid tong sb tinh theo quercetin
bang phuong phap do mau theo FIRI.M.172 (UV-Vis dugc mo
ta boi B.J. Xu va cs (2007) [6]).

- Xéc dinh kha nang chéng 6xy hoa bang phan tmg voi
2,2-Diphenyl-1-picrylhydrazyl theo FIRL.M.311 (TCVN
11939: 2017).

2.4. Phwong phdp xir ly sé liéu

Két qua thi nghiém dugc phan tich ANOVA trén phin mém
Microsoft Excel dé so sanh sy khac biét trung binh giira cac 1an
lap lai trong cung thi nghiém p<0,05.
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3. Két qua va ban luan

3.1. Ddnh gid cdc thanh phin dinh dwing co bén ciia 3
logi rau baby ho Cai

Ham luong mot s6 thanh phan dinh dudng co ban bao gom:
ham luong nudce, protein va xo thd cua 3 loai rau baby ho Cai
da duoc xac dinh (hinh 1).

Két qua hinh 1 cho thay, rau baby cai B6 x6i ¢6 ham lugng
nudc cao nhit (94,55%), tiép dén 1a cai Rocket (91,54%) va
thap nhét 1a cai Kale (90,99%) (hinh 1A). Két qua nay ciing
turong dong voi nghién ciru cia D. Thavanrajah va cs (2019)
[7] khi cong bd két qua ham lugng nudc trong mot sd loai rau
ho Cai nam trong khoang 80-95%. Lugng nudc trong rau quyét
dinh dén chét lugng cam quan ciia rau, rau ¢ ham luong nudc
cao s€ gion va co vi mat hon.

V& ham luong protein (hinh 1B): Rau baby cai Rocket c6
ham lugng protein dat cao nhat (4,28%), thap nhat 1a cai B6 xoi
(2,53%). Protein chira trong rau cai baby Rocket cling tuong tur
nhu cac loai protein cua cac giéng cai khac, khong phai 1a mot
loai protein hoan chinh vi né khong chira mdt lugng 16n cac
axit amin thiét yéu. Tuy nhién, do ham luong va thanh phin
clia n6 nén protein trong rau cai Rocket c6 thé dugc coi la chat
b sung c6 gia tri trong ché do6 an udng [8].

V& ham luong chat xo thé (hinh 1C): Trong 3 loai rau baby
ho Cai dugc khao sat, cai Rocket c6 ham lugng chéit xo thd
dat cao nhat (0,84%). Chit xo chiém phan 16n lugng chét xo
clia rau va 1a mot chat dinh dudng quan trong gitip cho tiéu
hoa duoc thudn loi, ting cuong dinh dudng cho co thé. Chit
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x0 bao gdm carbonhydrat va lignin khong tiéu gitip kich thich
kha ning mién dich, ting cudng kha ning hap thu khoang cht,
giam nguy co ung thu rudt két, ri ro béo phi, giam lugng glu-
cose luu thong du thira trong mau, giam murc cholesterol va céi
thién do nhay insulin. Trong nghién ctru cuia P. Emebu va cs
(2011) [9] ciing d4 xac dinh duoc ham luong chit xo cua cai
Kale (truong thanh) dat 1,94-8,39%, cao hon so v&i ham luong
chat xo tho cua cac loai rau baby trong nghién ctu, diéu nay
1a do chat xo chua duoc téng hop nhiéu & giai doan rau baby,
nén khi so sanh véi rau truong thanh ham lugng chit xo ¢ rau
baby s& thap hon.

3.2. Pdnh gid ham lwong cic hoat chit sinh hoc ciia 3
logi rau baby ho Cdi

Nhu da dé cap ¢ trén, cac loai rau baby ho Cai ciing chira
cac hop chét phi dinh dudng ting cudng sirc khoe nhu flavo-
noid, polyphenol, phenolic... Nhimg hop chit nay c¢é vai tro
rt quan trong trong viéc ngin ngira cac loai bénh nhu ung thur
va cac bénh man tinh khac [3]. Trong nghién ctu nay, ham
luong polyphenol téng s va flavonoid tong sb cua 3 loai rau
baby ho Cai da dugc xac dinh, két qua thé hién & hinh 2.

Két qua hinh 2 cho thay:

V& ham lugng flavonoid tong s6 (hinh 2A): Trong s6 3 loai rau
baby khéo sat, cai Rocket ¢ ham lugng flavonoid cao nhét (dat
431,9 mg/100 g), cai B x6i c6 ham lugng flavonoid thap nhat
(285,76 mg/100 g). Nghién ctru ciia M.S. Kim va cs (2014) [10]
cho thiy, ham lugng flavonoid tong s6 cua rau mam bong cai
xanh dugc chiét xudt biang ethanol dat 1,06 mg/g chat kho.
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Flavonoid trong cac loai rau ho Caéi c6 rAt nhiéu hoat tinh sinh
hoc nhu: chdng 6xy hoa, tac dung bao vé mao mach va kha ning
ngan ngua ung thu... [3]. Cac flavonoid dai di¢n trong rau ho
Cai c6 thé ké dén nhu: quercetin (23 mg/100 g trong cai Kale) va
isohamnetin (24 mg/100 g trong cai Kale)... [11].

Vé ham luong polyphenol tong s6 (hinh 2B): Gidng nhu
flavonoid, polyphenol ciing c6 nhiéu trong thuc vat va cac loai
rau. Polyphenol ciing 14 chit ¢6 kha nang chong 6xy hoa, chdng
ung thu va khang khuan. Trong nghién ciru nay, rau baby cai
Rocket ¢6 ham luong polyphenol tong s6 dat cao nhat 119,2
mg/100 g, cao gap gan 6 lan so vdi rau baby cai Bo x0i.

3.3. Pdnh gid khd ning chéng éxy héa ciia 3 loai rau
baby ho Cii

Kha nang chdng 6xy hoa 1a kha ning trung hoa, bét gitr cac
gbc ty do gay pha huy té bao. Kha nang chong oxy héa duge
coi 1a mot tham sb co ban dé danh gia chat luong dinh dudng
clia rau, cu, qua, 1a mot chi sé gian tiép dé danh gia vé sy hién
dién cuia cac chat co hoat tinh chéng 6xy hoa. Mdi hop chét
chdng 6xy héa thyc hién hoat dong bao vé cua né thong qua
céc co ché, hiéu qua khac nhau tily thudc vao ciu tric hoa hoc
va chat nén ma n6 hoat dong. Vi 1y do nay, phan tich kha ning
chbng 6xy hoa thuong duoc wu tién hon so voi phép do don 1é
ting chat chdng 6xy hoa. Két qua x4c dinh kha nang chdng oxy
hoéa cuta 3 loai rau baby ho Cai dugc trinh bay ¢ hinh 3.
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Hinh 3. Kha néng chéng 6xy héa cua 3 loai rau baby ho Cai. Cac chir céi
khac nhau trén méi cot thé hién sw khac nhau c6 y nghia & mirc a=0,05.

Két qua trén hinh 3 cho thay, rau baby cai Rocket c6 kha
ning chéng 6xy hoa cao nhét, didu nay ty 1& thuan voi ham
lwong cac hoat chat flavonoid va polyphenol tong sb c6 trong
loai rau nay. Kha ning chéng 6xy hoa cao ctia rau cai Rock-
et ciing dd duge chimg minh khi xac dinh bang phuong phap
DPPH (2,2-Diphenyl-1-picrylhydrazyl) va FRAP (Ferric ion
reducing antioxidant power) trong nghién ctru ctia A. Durazzo
va cs (2013) [12]. Céac nghién ctru duoc thyc hién bdi Z. Xiao
va cs (2019) [13] ciing dd xac dinh dwoc hoat tinh chéng oxy
hoa hodc kha ning loai bé gdc tu do 2,2 Diphenyl-1-picryl-
hydrazyl (DPPH) ctia cac giong khac nhau thudc ho Cai nam
trong pham vi tir 157,3 dén 806,3 umol TE/100 g rau tuoi an
duge. C6 thé thay rang, rau baby ho Cai trong nghién ctru co
hoat tinh khang 6xy hoa cao hon so v6i rau trudng thanh.
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4. Két luan

Nghién ctru dd xac dinh duge mot s chit dinh dudng co
ban, chat c6 hoat tinh sinh hoc va kha nang chéng oxy hoa cua
3 loai rau baby ho Cai hién dang duoc trong va tiéu ding phd
bién ¢ nudc ta 1a cai Kale, cai Bé x6i va cai Rocket. Két qua
cho thiy, rau baby cai Rocket cho ham lugng flavonoid tong
sO (431,90 mg/100 g chat khd) va polyphenol tong s6 (119,20
mg/100 g chat kho) cung kha nang chong oxy hoa (59674,27
umol TE/100 g rau twoi) cao nhét trong s 3 loai rau khao sat.
Thong tin nay hitu ich cho viéc Iya chon nguyén liéu rau baby
ho Cai dé phat trién céc san pham ché bién véi chat lugng dinh
dudng va cam quan dugc cai thién theo nhu ciu thi hiéu nguoi
tiéu dung.
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