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Tom tat. Rau ngét hay Bo ngdt co tén khoa hoc Sauropus androgynous 13 mét loai rau xanh cua nguoi
Viét. L4 rau ngét twoi chira ham luong protein, lipid, tro va chét xo tuong ng (24,05+0,87); (4,20+0,02);
(8,74%0,24) va (7,21%1,19) % theo khéi lwong chat khd (CK). Nghién cau nham muc dich xac dinh anh
huong cua diéu kién bao quan (14 rau ngét duoc bao quan trong thi polythene duc 16 ¢ nhiét do 6,20+2,89
°C va d6 am 49,00+13,23 %), phuong phap so ché (vO va khong vo 14) trudc khi ché bién nhiét truyén théng
dén ham lugng vitamin nhém B trong 14 rau. Két qua danh gia ham luong vitamin B ¢6 trong mau rau khao
sét trong sudt thoi gian bao quan bang phuong phap Sic ky 1ong hiéu ning cao (HPLC) cho thdy hau nhu
cac vitamin nhém B tan trong nudc (ngoai trir vitamin Bs) cua 14 rau ngdt c6 xu hudng mat khoang 50%
khéi lwong sau 8 ngay bao quan trong ti lanh. Sau hai ngdy bao quan, vitamin Bs ting dang ké
(123,39+19,45mg/100g CK so vai 203,75£3,94 mg/100g CK), sau d6 giam nhe theo thoi gian lvu trir. Ham
lwong vitamin nhém B trong mAu 14 rau ngdt dwoc gia nhiét truc tiép trong nude ¢ nhiét d6 90-100°C trong
15 phdt voi hai phuong phap so ché khac nhau: “vo” va “khong vo” da duoc khao sat. Két qua cho thay,
ham lwong cua tat ca cac vitamin nhém B duge phan tich déu giam, nhung khong c6 su khac biét dang ké
giita c4c mau duogc xir 1y theo hai phuong phéap so ché khac nhau so véi rau khdng qua xir ly nhiét.

Tir khoa: Ché bién nhiét, 14 bd ngét, so ché, vo/ khdng vo 14, vitamin nhom B.

1 PAT VAN PE

Theo phan loai hoc thuc vat Rau ng6t, Bu ng6ét, Rau tudt, Rau bd ngét thudc gisi Plantae, bd Magnoliophyta,
ho: Phyllanthaceae/ Euphorbiaceae, chi: Sauropus, lodi: androgynous [1]. Loai lan dau tién duoc phat hién
& Indonesia, Malaysia, Singapore, Papua New Guinea, Philippines, Trung Quic (Quang Pong, Quang Tay,
Van Nam va Hai Nam), Bangladesh, Nepal, Myanmar, Campuchia, Thai Lan va Viét Nam [2], [3]. Theo
nghién ciru cia Khoo H.E., A. Azlan, va A. Ismail (2015) 14 rau ngét thuong ¢ 70 - 90 % am, 3 - 8%
protein, 1 — 4 % chit béo, 1 - 2% chét xo va khoang 2 % tro [4]. Rau ng6t |a loai rau dan gi4 rat giau dinh
dudng (g/100 g 14 twoi): D6 4m 73,6 g; Protein 6,8 g; Chét béo 3,2 g; Chit xo 1,4 g; Caroten 5706 pug;
Thiamin 0,48 mg; Riboflavin 1,32 mg; Vitamin C 247 mg; Canxi 570 mg; Phét pho 200 mg; Sit 28 mg
[5].

Vitamin nhém B 14 cofactor quan trong cua cac phan tmg enzyme. Vitamin nhom B 1a nhom vitamin hoa
tan trong nudc. Déi voi con nguoi, cac vitamin quan trong nhat ciia nhém nay bao gom thiamin (vitamin
B.), riboflavin (vitamin B.), niacin (axit nicotinic, axit nicotinic amid, vitamin Bs), axit pantothenic (vitamin
Bs), vitamin Be (pyridoxin, pyridoxal, pyridoxamin), biotin (vitamin B-), axit folic (axit pteroylglutamic,
vitamin Bg), cobalamin (vitamin Bi2). Ham lugng cao cua vitamin nhom B néu trén la rat can thiét d6i véi
viée tang cuong hoat dong thé chét, vi vitamin nhém B tham gia vao qua trinh phén giai carbohydrate va
chat béo dé san xuét ning lugng phuc vu hoat dong cla co thé song. Cling can luu ¥ ring mot s6 vitamin B
can thiét dé giup hinh thanh hemoglobin trong cac té bao hong cau — 1a mot trong nhimng yéu t6 quyét dinh
chinh trong viéc phan phdi oxy dén cic co trong qua trinh vén dong cia co thé song [6].

Céc loai rau an 14 trong d6 c6 rau ngoét 1a ngudn cung cap vitamin va khoang chat doi dao. Dich chiét 14 cua
rau ngot ciing chira ham lugng cao cac vitamin (bao gdm vitamin A, vitamin nhom B) va khoang chat (bao
gém Na, K, Ca, P, Mg, Mg, Zn, Fe, Cu, v.v.). Haim lugng vitamin cao cta l4 rau ngdt 1am cho loai rau trén
dugc dan nhan 14 thyc vat "da vitamin" [7]. Do chira ham lugng vitamin va chat phytochemical chéng OXy
hoa cao, rau ngét s& 1a mot loai thuc vat thiét yéu trong cac cong thirc duoc phdm va doéng mét vai trd quan
trong trong viéc tang cudng strc khoe con ngudi bang cach gop phan chong oxy héa, chdng lai su san sinh
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gdc tu do [8]. Cac hop chat hoat tinh sinh hoc dugc tim thay trong 14 cay rau ngot bao gom terpenoit, steroid,
tannin, phenol, ancaloit, flavonoit, axit béo va dﬁu dé bay hoi [8], [9].

Ngoal ra, rau ngoét S. androgynous 12 mot phan can thiét cta hé thong y hoc déan toc. Nguoi Indonesia theo
truyén thong sur dung chiét xuat 1a cta rau ngot dé tang san luong sita me [10]. Nguoi Malaysia su dung la
rau ngot dé diéu tri sbt, nhiém tring tlet ni¢u va cai thién san Xuat sira. . Nguoi An Do dung la rau ngot dé
chita m& méat, viém amidan, cic bénh vé mit, chita lanh vét thuong va ho tro chong bénh tiéu duong. Ngoai
ra, ngudi Trung Qudc con dung canh va 1a cay dé chira bénh viém gan, viém thanh quan, viém rudt, tdo
bén, ho, mo mét, va ré cay dé chira bénh kiét ly, bénh lao bach huyét va bénh ghé [7]. O Viét Nam rau ngot
nau canh véi thit bam, tom, tép, hoic cé thé néu ma khong can két hop thém gi vi rau co san vi ngot. Theo
bong y, 1a rau ngot co vi bui ngot, tinh mat, 1& vi hoi ngam dang [11]. Ca 14 va re déu co tac dung mat
huyét, hoat huyet loi tiéu, giai doc [12]. La rau ngét chira ban sdi, ho, viém ph01 sOt cao, tiéu rat. R& con
c6 tac dung loi tiéu, thong huyét, kich thich tir cung co bop. Khi dung 1am thudc thuong chon nhiing 14 gia
ciy song tir 2 nam tré 1én [11].

Ham luong dinh dudng thyc vét trong rau chiu anh huong cua tudi cay trong, giai doan phat trién, diéu kién
bao quan va thoi gian bao quan cung cac yéu té khac. Céac giai doan thu hoach di dwoc ching minh 13 c6
anh hudng dén chat luong dinh dudng va thoi han st dung & mét sb loai rau. Ngoai ra, nhiét d bado quan
sau khi thu hoach rau anh huéng truc tiép dén qua trinh trao doi chat cua chiing. Diéu kién bao quan khong
thuan loi va thoi gian bao quan kéo dai di dugc bao céo 1a c6 thé din dén su phan hay cac vitamin [13].
Céc diéu kién ché bién va nau nuéng 1am that thoat vitamin khéc nhau. Sw phan hiy cta vitamin phu thudc
Vao céc diéu kién cy thé trong qua trinh ndu nuéng vi du nhu nhiét o, sy hién dién cua oxy, anh sang, do
am, d6 pH, va dic biét 1a thoi gian xu 1y nhiét. Cac loai vitamin khong bén nhét trong qua trinh niu nudng
la vitamin B, vitamin By khi ché bién bi ngdm vao nuéc nau an va khoang 40 % dugc giir lai. Trong s6 cac
vitamin nhém B thi By tan trong nudc va khong bén véi nhiét vai ty 1 pha huy cao khi dun nong trén 100
°C, B2 6n dinh chdng lai qua trinh oxy hoa va nhiét [14]. Vitamin B3 va vitamin Bs duoc cho 1a kha 6n dinh
[15]. Sy that thoat vitamin tan trong nude ting ty 18 thuan véi luong nude ndu an duge st dung [16].

Trén thé gidi, trong mot nd luc dé pho bién loai rau nay cho con nguo1, mot s6 ché pham nhit dinh (cong
thire ndu an truyén théng & Andhra Pradesh, An Do) da duoc thuc hién véi cac thir nghiém vélava do ngon
dd duoc thuc hién. Nhimng thir nghiém nay cho thay 14 rau ngdt kha dugc nguoi tiéu dung chap nhan [5].

Khi xem x¢ét cac hoat dong thyc vat hoc, hoa thyc vat, dan toc hoc va duge ly cua cay bo ngot, va thao luan
vé cac thanh phan hoa hoc da biét ddi voi bénh viém tiéu phé quan do cay b ngét gay ra dé cung cap nhimg
¥ tudng méi vé co ché cua bénh va nghién ctru dugce 1y cua cay ¢bi [17]. Ciing c6 nghién ctru quan tim vé
doc tinh dugc ly cta rau ngot [12] hay nghién ctru vé cac vi chat dinh dudng va cac hop chat hoa thyc vat
trong cac loai rau truyén thong tir Quan dao Andaman va Nicobar, trong d6 c6 rau ngot [18].

Hién tai v&i dé tai nghién ctru khao sat thanh phan dinh dudng da lwong va thanh phan dinh dudng vi luong
ctia 12 bd ngot ¢ Viét Nam van 1a mot huéng di méi can quan tam dé giai quyét vén d& an ninh luong thuc
ctia Qudc gia. Pidu kién bao quan va qua trinh ché bién c6 anh huong dang ké dén ham luong cua cac hop
chat khac nhau trong cac loai rau 1a xanh néi chung, tuy nhién véi dbi twong rau ngét chua dugc nghién
ctru cy thé. Nham xac dinh sy thay dbi ctia cac vitamin nhém B (By, Bs, Bs, Bg, B) theo thoi gian bao quan
bang phuong phap bao quan truyen thdng cua nguoi Viét (bao quan lanh) va va phuong phap so ché (Vo va
khong vo 14) trudce khi ché bién nhiét (udc) nghién ctru cin thue hién cac ndi dung nghién ctru nhu sau: 1)
Xac dinh thanh phan dinh dudng cia 14 rau ngét; 2) Khao sat sy bién ddi cia vitamin nhom B theo thoi
gian bao quan (0, 2, 4, 6, 8 ngay) & diéu kién bao quan trong ngin mat cia ti lanh; 3) Khao sat sy bién doi
cua vitamin nhém B theo 2 phuwong phap so ché “vo” va “khéng vo” ciing nhu sy anh huong cia ché do
ché bién nhiét sau d6 d&én ham lugng mot sé vitamin nhém B.

2 VAT LIEU VA PHUONG PHAP
2.1 Nguyén vat liéu

Rau ngét dugc thu hoach tir thang 10 dén thang 3 tai dia ban tinh Binh Duong, va duoc van chuyén dén
phong thi nghiém dé thuc hién cac phan tich.

2.2 Chuin bi nguyén liéu cho qua trinh bao quan

200 g rau ngo6t duoc cho vao tui cd khoa keo bang polythene dyc 15 (nhu minh hoa & Hinh 1) dung dé bao
quan rau trong cac hé thong siéu thi va duoc bao quan ¢ nhiét do (6,20 + 2,89) °C va @6 am (49,00 + 13,23)
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%. Sau mdi 2 ngay bao quan trong ti lanh, cAc mau rau duoc tién hanh xt 1y va xac dinh ham luong vitamin
tan trong nudc (Bi, Bz, Bs, Bs, Bo).

32cm
g
)

s

Hinh 1. Minh hoa tui bao quan véi vi tri cac 15 trén bao bi

2.3 Chuén bj nguyén liéu cho qua trinh ché bién

Dua trén nghién cuu cua Imaobong Udaosoro va cong su (2013) co hiéu chinh. Nguyén li¢u rau ngot dugc
chia thanh 2 phan: phan 14 va phan than. Khoang 200 g phan 14 dugc mang di rira ky bang 3L nuéc may dé
loai bo bui ban. Nudc duoc dun soi trong Becher (2000 mL) dén 90-100 °C, trong d6 cac mau 14 ¢ ty 1é 1:4
(nudc: nguyeén liéu, v/w) dugc thém vao va gitr trong 15 phat. Sau do, 14 dugc xir 1y theo hai phuong phap
so ché truyén thong trudc khi xu 1y nhiét: “vo™ va “khéng vo” [19].

2.4 Xac dinh ham lwong cac vitamin B bang phwong phap sic ky 16ng hiéu niing cao (HPLC)
2.4.1 Phwong phap chuén bi dung dich chuin géc

Chuan bi dung dich chuan gdc theo nghién ciu cua Sudeshna Datta va cong su (2019) ¢6 hiéu chinh nhur
sau:

Pha dung dich chuén géc cac vitamin By, B, Bs va Bs: 10 mg mdi chét chuan duoc hoa tan trong 4 mL axit
clohydric 0,1 M trong binh dinh muc 100 mL, dinh mtrc bang nudc cat deion.

Pha dung dich chuan goc vitamin Be: 10 mg cua mf}i chat chuan dugc hoa tan trong 4 mL NaOH 0,1 M
trong binh djnh muc 100 mL, dinh muc bang nudc cat deion. .
Dung dich chuan dugc chuan bi bang cach pha loang véi dung dich dém phosphat (1 M, pH 5,5). Cac nong
d¢ pha loang lan luot 12 2; 4; 6; 8; 10; 12 (ppm) [20].

2.4.2 Phwong phap xir Iy mau

Dua theo nghién ciru cua Sudeshna Datta va cong su (2019) ¢6 hiéu chinh va duoc tém tit lai nhu hinh so
d6 hinh 2.

Dung dich sau khi loc & cui so dd hinh 2 dugc chuyén vao binh dinh mirc 25 mL, dugc thém nuéc de ion
sir dung cho HPLC dén vach dinh muc [21].
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Hinh 2. Quy trinh chuan bi mau x4c dinh cac vitamin nhém B

2.4.3 Phwong phap phan tich Sic ky 16ng hiéu ning cao (HPLC)

Thiét bi HPLC duoc st dung dé xac dinh ham lwong vitamin tan trong nuéc caa rau ngét mang nhan hiéu
Shimadzu LC-2030C 3D trén cot (Shimadzu Shim-pack GISTC18; 250 mm x 4,6 mm; c& hat 5 um); pha
dong chwa acetonitril (Dung moi A) va axit trifluoroacetic (TFA, 0,01%; v / v) (Dung mdi B). Cot duoc
kiém soét nhiét o & 30 °C va thé tich tiém duoc giit ¢ 10 pL. Chuong trinh rira giai duoc thyc hién bang
cach thay ddi ty 18 cia dung méi A thanh dung méi B. Chuong trinh rira giai 1a tir 5 dén 10 % A véi toc do
dong 0,8 mL. phat? trong 0-3 phut, 10 % A véi toc d6 dong 0,8 mL. phit ! trong 3—10 phdt, tir 10 dén 12
% A, véi toc d6 dong 0,5 mL. phat? trong 10-12 phat, 20 % A véi toe do dong 0.8 mL. phat? trong 12-14
phat. Thanh phan pha dong tré lai tinh trang ban dau (tir 20 % dén 5 % A trong 14-18 phut, 5 % A trong
18-20 phit) va dugc phép chay thém 1 phut truéc khi tiém mau khac. Cac ndng do khac nhau (20, 40, 60,
80 va 100 pug / ml) cua dung dich chuan dugc tiém vao cot sac ky riéng biét. Thoi gian luu duoc ghi lai va
dugc sir dung dé xac dinh ham luwong cac vitamin trong mau. Theo phd UV cua céc hop chat dugc phan
tich, sic ky dd Séc ky long hiéu ning cao (HPLC) cua tat ca cac vitamin duoc phét hién bang cach st dung
dau do DAD & budce s6ng khac nhau, cu thé nhu sau 254 nm (vitamin By va Bs), 275 nm (vitamin Bs va Bo)
va 210 nm (vitamin Bs).

2.5 Phwong phap xac dinh mét s6 thanh phan dinh duéng trong 14 rau ngot

Xac dinh protein trong 14 rau bd ngét bang phwong phap Kjeldahl: theo tiéu chuin nganh (10TCN
850:2006).

Xac dinh ham lugng lipid theo tiéu chuan nganh (10TCN 849:2006).

Xac dinh ham luong tro bang phuong phap nung: theo tiéu chuan Viét Nam (TCVN 8124:2009; ISO
2171:2007).

84



Téac gia: Nguyén Th; Minh Nguyét va Cong su

P am cua nguyén li¢u ban dau: duogc xac dinh theo tiéu chuan Viét Nam (TCVN 9706:2013, 1SO
711:1985).
Xéc dinh ham lugng xo tho: theo tiéu chuén Viét Nam (TCVN 5103: 1990, ISO 5498: 1981).

2.6 Phwong phap thu thap va xir 1y s6 liéu

Tt ca céc thi nghiém dugc Ip lai ba lan. Di ligu dwoc phan tich bang cach sir dung phén tich phuong sai
mot yeu to (ANOVA). Ket qua duoc biéu thi bang gia tri (trung binh + SD). Sy khac bi¢t dugc coi la co y
nghia khi P-value <0,05. Dir liéu dugc phan tich bang phan mém Statgraphics Centurion XV (phién ban
15.1.02, Statgraphics Technologies, Inc., USA).

3 KET QUA VA BAN LUAN
3.1 Thanh phén dinh dwdng cia |4 rau ngét S. androgynous

Thanh phan dinh dudng cua 14 rau ngét duoc tinh ton dya trén khdi luong chét khd (CK) cua la cho thay
14 rau ngdt c6 ham lwong protein cao, 1a ngudn cung cap chét xo tot va chira mot lugng nho chit béo (Bang
1).

Két qua thu dugc cho thay thanh phan dinh dudng cua 14 gan gidng voi thanh phan dinh dudng thu dugc
trong cac nghién ciru thu thap duoc, véi do 4m dao dong tir 69,9 — 89,9 %, protein tir 3,4 — 29,2 %, lipid tur
1,1 - 4,6 %, chat xo tir 1,2 — 8,2 % va tro tir 1,4 — 12,1 % [4], [18]. Su khéc biét vé ham luong dinh dudng
trong ciing mét loai thuc vat tir cac ngudn khéac nhau sé& ¢ thé khac nhau do thoi gian thu hoach, vi tri dia
ly hoic loai dét trong [22].

Bang 1. Thanh phan dinh dudng cua I rau ngét S. androgynous
% khoi lwong chat kho

Thanh phan % khdi luong tuoi

(CK)

Do 4m 79,41+0,31 -
Protein 5,37+0,20 24,05+0,87
Tro 1,80+0,03 8,74+0,24
Chéat xo 1,40+0,23 7,21+1,19
Lipid 0,82+0,02 4,20+0,02

Theo Rao (1990) ham lwong lipid trong 14 bd ngét ¢ gia tri 1a 3,2 g chiém 1-4 % (gié trj trén 100 g 14 tuoi)
[5], trong khi s6 liéu thu duoc tir rau ngét cua nghién ctu nay < 1%. Giai thich su khéc biét nay, ngoai cac
yéu tb vé dia ly, thd nhudng, khi hau, theo Ohlrogge va Browse (1995) cho rang viéc xac dinh lipid duoc
dwa trén co sé vé cac dic tinh vat ly cua chdng hon 1a ciu trdc héa hoc théng thudng cua ching. Bén canh
d6, do loai hop chét nay cuc ky da dang vé cau tric va thuc su tao thanh cac san pham caa cac con dudng
sinh tong hop riéng biét [23].

3.2 Su bién doi cia vitamin nhom B trong rau ng6t S. androgynous trong thai gian bao quan

Cac mau 1a rau ngét duge cho vao tii polythene duc 16 c6 khoa keo, dugc bao quan & nhiét do (6,20 + 2,89)
°C va d6 am (49,00 * 13,23) %. Sau mdi 2, 4, 6 va 8 ngay bao quan trong tu lanh, cac mau 14 rau ngdt duoc
¢6 bién d6i duoc thé hién trong Hinh 3.

, T AT ol
g i B = 7 e VRSN : -g%
Hinh 3. Hinh anh minh hoa rau bb ngét sau 2, 4, 6 va 8 ngay bao quan trong bao bi polythene duc 16
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Trong s6 cac vitamin tan trong nudc cla 14 rau ngét duge khao sat, ham lugng axit pantothenic (vitamin
Bs) trong cic mau 14 tuoi cao hon nhitng vitamin con lai By, Bz, Be, By (ham luong lan luot la: 62,69+16,02;
123,39£19,45; 1,25+0,50; 42,21+2,12 mg/100g CK). Ham lugng vitamin Bs trong 14 rau ngot tuoi kha cao
(1224,43+31,18 mg/100g CK). Khi so sanh v6i mau 14 rau ngot tuoi ¢ thoi diém ban dau cho thiy lugng
vitamin Bs giam dang ké theo thdi gian bao quan tuong tmg: sau 2 ngay (12,37 %), sau 4 ngay (30,10 %),
sau 6 ngay (57,18 %) va sau 8 ngay (65,40 %).

Vitamin tan trong nudc nhu thiamin (vitamin Bs) trong 14 rau ngdt dat mure (62,69+£16,02) mg/100g CK &
ngdy dau tién cua chu ky bao quan. So sanh két qua v6i nghién ciru khac cho thdy, ham lugng thiamine
trong mau 1a rau ngét twoi tir Viét Nam cao hon dang ké (0,043+0,025 mg/kg CK) so voi mau 14 rau ngot
tuoi tir An D6 [1]. Nguyén nhén cia su khac biét trén ¢ thé do viée sir dung phuong phap chiét khac nhau
va vi tri dia 1y, thé nhudng, khi hau khac nhau gitta Viét Nam va An DPo. Theo dit liéu trinh bay & Bang 2,
ham luong thiamin cta 14 rau ngot thay doi rd rét sau 8 ngay bao quéan trong ti lanh.

Bang 2. Ham lugng vitamin nhdém B cua mau 4 rau ngét S. androgynous
theo thoi gian bao quan

Vitamin Thoi gian bao quan (ngay)

(mgﬁ())og 0 2 4 6 8
B 62,69+16,02¢ 49,63+1,84% 40,4144 ,64%® 33,74+2,05%® 23,87£1,578
Bs 123,39+19,45% 203,75+3,944 177,44+2 35° 143,84+8,54° 105,18+6,272
Bs 1224,43+31,18¢ 1072,97+85,48° 855,90+64,08° 524,30+9,372 423,70£53,35?2
Be 1,25+0,50° 1,04+0,23b°¢ 0,77+0,07° 0,62+0,00%® 0,00+0,002
Bo 42,21+2,12¢ 23,12+3,04° 18,41+1,77" 15,36+0,55% 11,35+0,742

Bang thé hi¢n gia tri trung binh + dg léch chuan, cac cha cai a, b, ¢, d khac nhau biéu hién sy
kh&c biét theo hang vdi mize y nghia thong ké P-value < 0,05.

Luong niacin (vitamin B3) trong 14 rau ng6t khi qua bao quan cao hon so v&i lwgng thiamin trong ciing mau
Ia. Sau 2 ngay bao quan niacin (vitamin Bs) ting déng ké (tir 123,39+19,45 mg/100g CK |én 203,75+3,94
mg/100g CK), sau d6 giam nhe cr sau hai ngay, tuong tng la 177,44+2,35; 143,84+8,54; va 105,18+6,27
mg/100g CK sau 4, 6 va 8 ngay bao quan. Giai thich hién tuong nay, theo Santos va cong su (2012) cho
rang sy tang ham lugng vitamin Bs c6 thé lién quan dén sy phat trién ctia vi sinh vat trong cac mau la. Bén
canh d6, su tong hop vitamin ndy trong qua trinh sau thu hoach ciing c¢6 thé 14 Iy do cho su ting ham luong
cua vitamin trén [24].

Ham luong pyridoxin (vitamin Bs) giam dan theo thoi gian bao quan. Mic du vay, ¢6 thé quan sat qua Bang
2, su thay doi khong c6 ¥ nghia thong ké (P-value > 0,05) trong 6 ngay dau tién. Thém nita, vitamin Bs chi
chiém mot luong nho trong mau 14 rau ngét twoi (1,2520,50 mg/100g CK) va sau 8 ngay bao quan vitamin
Bs da bién mat hoan toan.

Ham lugng axit folic (vitamin Bg) ctia cac mau |4 rau ngot bi mit di dang ké theo thoi gian bao quan. Theo
két qua khao sat (Hinh 3), luong vitamin By Con lai sau 8 ngay bao quan Ia 26,89 % so voi nguyén li¢u 14
tuoi. Tuy nhién khong c6 su khac biét vé ham luong vitamin By ¢ cac mdc thoi gian luu trit tuong ung 2,
4, 6 va 8 ngay. Twong tuy nhu vitamin Bg, sy thay d6i ndy cua vitamin Bekhong c6 ¥ nghia thng ké (P-
value > 0,05) trong sudt thoi gian bao quan (xem Béng 2).
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Hinh 4. Ham lwgng vitamin trong la rau ng6t theo thoi gian bao quan

Két qua minh hoa trong Hinh 4 cho thiy 13 nét ring ngoai trir vitamin Bs, sau 8 ngdy bao quan trong tu lanh
& nhiét d6 (6,2+2,89) °C va do am (49,00+13,23) % ve co ban tat ca cac vitamin nhom B dugc khao sat déu
¢6 xu hudng giam. Diéu nay cang khang dinh ring, vitamin that thoat trong cic loai rau 14 xanh bi anh
hudng boi mét loat cac yéu td bao gom nhiét dg, oxy, anh sang, hoat d6 nudc, pH, enzyme stra ddi va su
hién dién cua cac nguyén t6 vi lugng nhu sit va dong. Cc vitamin nhém B dugc biét dén 1a dé bi ton that
do rira troi hon. Mirc 6 pha hity vitamin phu thudc vao loai vitamin va thoi gian ché bién va bao quan [24].

3.3 Khao sat sy thay doi cac vitamin nhém B (B4, B3, Bs, Bs, Bo) khi qua ché bién nhiét truyén th(”')ng

Sy thay d6i ham luong vitamin nhém B trong dich chiét 14 rau ngot theo phuong phap so ché “vo” va
“khong vo” trude khi gia nhiét trong nude & nhiét 6 90-100 °C trong 15 phdt dugce trinh bay trong Bang
3 va Hinh 5. Trudce hét, két qua trong Hinh 5 cho thiy sau khi dun s6i 15 phut, luong vitamin Bs, Bs, Bs, Be
va By trong cac mau “vo” lan luot that thoat 86,57; 86,45; 93,94; 100 va 90,98 %. Nguoc lai, ham lugng
cac vitamin nay trong cac mau 14 “khong vo” bi mét 1a 95,26; 91,39; 91,34; 73,70 va 91,24 %. Nhu vay,
ham luwong vitamin tan trong nudc cua 14 rau ngét khi xir 1y nhiét bi that thoat rd rét (P-value < 0,05) trong
tat ca cac mau 14 khi so sanh véi mau 14 twoi ban dau (xem Bang 3). Diéu d6 cho thiy vitamin nhém B rat
nhay cam voi su tic dong ctia nhiét do, két qua tuong tu ndy ciing duoc ghi nhan trong nghién ciru ciia
Korus (2020) [25].

Bang 3. Ham luong vitamin nhém B theo phwong phap so ché

Vitamin Phuong phép so ché
(mg/100 mg CK) L4 tuoi Vo Khong vo
B: 62,69+16,02° 9,67+2,02° 2,97+0,82°
Bs 123,39+19,45° 16,78+12,242 10,63+0,24°
Bs 1224,43+31,18° 74,1446,22° 106,10+2,29°
Bs 1,25+0,50° 0,00+0,00? 0,33+0,10%
Bo 27,21+9,20° 2,46+0,41° 2,83+0,30°
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Bang thé hi¢n gia tri trung binh + dg léch chuan, cac cha cai a, b, ¢, d khac nhau biéu hién sy
kh&c biét theo hang vai muize y nghia thong ké P-value < 0,05.

Ham luong vitamin nhém B trong cac mau 1a xir 1y boi hai phuong phap so ché “vo” va “khong vo” sau
khi xtr Iy nhiét duqc so sanh v&i cac mau 1a twoi. Trudce hét, cac két qua trong Bang 3 d chi ra rang phuong
phap so ché “v. 0” dudng nhu c6 tac dong dang ké hon dén murc do that thoat cua cac vitamin By, Bs, Bs, Bs
trong 14 rau ngot. Song céc két qua thu duoc cho thiy sy thay d6i khong co y nghia thong ké giira hai
phuong phap so ché dbi véi ham luong vitamin B khao sét ctia tit ca cac mau la (P-value < 0,05).

Nhu vay, két qua cho thay théi quen so ché “vo” hay “khong vo” 1a khi ndu canh rau ngét ciia nguoi Viét
Nam khong c¢6 sy khac nhau vé sy ton that cac vitamin nhom B c6 trong 4.

B, F mKhéng vo BLA froi BV

0.00 200.00 40000 60000 80000 1000.00 120000 1400.00
Ham hrong vitamin (mg/100g CK)
Hinh 5. Ham lugng vitamin trong 14 tuoi, 14 "vo", 1a "khong vo" khi xtr Iy nhiét

4. KET LUAN

Rau ng6t 1a loai rau an 14 giau dinh dudng, dua trén cac két qua thu duoc cho thdy 1a cua Sauropus
androgynous la mot nguén tuy8t voi ciia vitamin tan trong nudc trong s nhiéu loai rau 14 xanh. Trong
pham vi d8 tai nay mot s6 két ludn duogc dac két nhu sau: 1) Rau bd ngot giau cac vitamin hoa tan nu¢c nhu
vitamin By, vitamin Bg, vitamin Bs, vitamin Bs, vitamim Bg do d6 can S0 ché va bao quan rau bo ngot nén
bao quan trong bao bi polythene duc 16 & nhiét d6 ciia ngin mat ti lanh téi da 4 ngay. Trong diéu kién nay,
vitamin Bs va vitamin Be giam dang ké, dic biét vitamin Bs mit hoan toan sau 8 ngay bao quan. Nguoc lai,
vitamin Bz hau nhu khong thét thoat trong thoi ddu bao quan. 2) Qué trinh ché bién nhiét 1am giam dang ké
ham lugng c4c vitamin nhém B trong 14 rau ngot, dic biét 1a vitamin By, Bs, Be. 3) Phuong phép so ché

vo” nhu cach ché bién truyén thong ciia ngudi Viét Nam dudng nhu khong anh hudng dén ham luong caa
vitamin nhém B khi so v6i cach so ché “khong vo” 1.
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EFFECTS OF STORAGE CONDITION, PREPARATION AND HEAT TREATMENT
ON SOME GROUP B VITAMINS IN Sauropus androgynous

NGUYEN THI MINH NGUYET*, NGUYEN NGOC TUAN, LE PHAM TAN QUOC
Institute of Biotechnology and Food Technology, Industrial University of Ho Chi Minh City
*Corresponding author: nguyenthiminhnguyet@iuh.edu.vn

Abstract. Rau ngét or B ngét is a kind of green leafy vegetable in Vietnam with the scientific name
Sauropus androgynous. The fresh leaves contained protein, lipid, ash, and fiber levels of (24.05+0.87);
(4.20+0.02); (8.74+0.24); and (7.21+1.19) % dry weight (DW), respectively. The research aimed to
determine the impact of the storage conditions (when stored in polythene bags at temperatures of 6.20+2.89
°C and moisture 49+13.23 %) and method preparation (crushing and not crushing the leaves) before thermal
processing on the change vitamin B group leaf content. According to the study using High-Performance
Liquid Chromatography (HPLC) analysis, except for vitamin Bz, most of vitamin B group of the leaves
tend to lose roughly 50 % of their weight after eight days in the refrigerator. Vitamin Bs increased
significantly after two days of storage (123.39+19.45 mg/100g DW versus 203.75£3.94 mg/100g DW),
then decreased slightly after every two days. All plant leaves were heated directly in water at a temperature
of 90-100 °C for 15 minutes, with two ways of pretreatment: rub and non-rub. All of the vitamins tested
were reduced, although there were no significant variations between samples when treated in two different
ways before thermal processing.

Keywords: Heat treatment, Sauropus androgynous, preparation, rub/ non-rub leaves, vitamin B group.
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