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ANH HUONG NHIET PQ VA THOI GIAN THANH TRUNG
PEN HAM LUQNG PHENOLIC, BETANIN, VITAMIN C
TRONG DICH EP CU DEN PO

EFFECT OF TEMPERATURE AND PASTEURIZATION TIME ON
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Tém tit: Cii dén do (Beta vulgaris L), chira nhiéu hop chat sinh hoc chéng oxi héa
nhw phenolic, betanin, vitamin C. Chinh vi vay, cu dén dé cé nhiéu tac dung tich cuc hé tro
phong ngira cdc bénh nhir tang huyét ap, xo vita dong mach, tiéu dweong, nguoi mét moi,..
Cdac hop chdt sinh hoc trén dé bi mat hoat chat khi thanh trung. Dich cu dén doé vira ép chira
ham lwong phenolic 106.08 mg garlic/ 100ml, betanin 8.39 mg/ 100ml, vitamin C 80.64mg/
100ml. Khi so sanh véi khong thanh trimg, dich cii dén dé dong chai 200ml thanh tring trong
thoi gian lan lwot 10 phit, 15 phiit va 20 phiit: ¢ nhiét @6 90° C lam ham lwong phenolic bi
ton that lan lwot la 55%, 62%, 73%, con & nhiét do 85° C lam ham lwong phenolic bi ton
that lan lugt 26%, 40% va 47%,; ¢ nhiét dé 90° C lam ham lwong betanin bi ton that lan heot
25%, 46%, 66%, con ¢ nhiét dg 85° lam ham lwong betanin bi ton thdt lan lwot 21%, 38% va
50%; ¢ nhiét do 90° C lam ham liwgng vitamin C b ton that lan luot la 60%, 64%, 72%, con
thanh trung nhiét do 85° C lam ham lwong vitamin C bj ton that lan luot 35%, 45% va 63%.

Tir khéa: cu dén ds, dich ép cu dén do, thanh trung, phenolic, betanin, vitamin C.

Abstract: Red beetroot (Beta vulgaris L), contains many antioxidant biological
compounds such as phenolic, betanin, vitamin C. Therefore, red beetroot has many positive
effects to support the prevention of diseases such as increased blood pressure, atherosclerosis,
diabetes, fatigue, etc. These biological compounds are easily lost when pasteurized. Freshly
pressed red beetroot juice contains phenolic content 106.08 mg garlic/100ml, betanin 8.39
mg/100ml, vitamin C 80.64mg/100ml. When compared with unpasteurized, 200ml bottle
of red beetroot juice pasteurized for 10 minutes, 15 minutes and 20 minutes, respectively:
at 90°C, the loss of phenolic content was 55%, 62% and 73% respectively, while at the
temperature of 85°C, the phenolic content was lost 26%, 40% and 47% respectively; at a
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temperature of 90°C, the betanin content was lost by 25%, 46%, and 66%, respectively, while
at the temperature of 85°C, the betanin content was lost by 21%, 38% and 50% respectively;
At a temperature of 90°C, the vitamin C content was lost by 60%, 64%, and 72% respectively,
and pasteurization at 85°C causes the loss of vitamin C by 35%, 45% and 63% respectively.

Keywords: red beetroot, red beetroot juice, pasteurized, phenolic, betanin, vitamin C.

I. Dit vin dé

Thuc vat chira nguén tuyét voi cac
hop chit hoa hoc chdng ung thu va chéng
oxi hoa [25]

Cu dén do 1a loai cdy thao co ré
phéng thanh cu nac, ngot, mau do tham,
tén khoa hoc 1a Beta vulgaris L, da duoc
trong hang ngan nam tai Bac Phi, pho bién
tai bo bién Dia Trung Hai, cac nude thude
Chau Au, lan trong sang nuéc Anh va cac
nuée Tay A, An Do, ving Pong ciia nude
Trung Qubc O Viét Nam, cu dén do it
duoc tréng tai phia Bic, nhung dugc tréng
chu yéu tai Pa Lat va mot s6 huyén Duc
Trong, Pon Duong tai tinh Lam Pdng.

Tur thoi 6 dai, dich chiét chat mau
tir cii dén do da duoc sir dung lam chét
mau trong thuc pham, m§y pham, trang tri
nghé thuat,.. va cling 1a san phém duoc
lidu gitp on dinh tuyén tuy, gan, tim, than
kinh, mau va cac bénh tiéu hoa thong
thuong. Cu dén do duoc xép loai trong
top 10 loai rau chira nhiéu chat chdng
oxi hoa v6i ham luong chat phenol tir 50
- 60 pmol/g trong luong kho. Cu dén do
chtra cac hop chét sinh hoc ¢6 loi cho stic
khoe con nguodi nhu vitamin C, phenol,
flavonoid [22]. Mot s6 nghién ciu da
chtng to rang cu dén do c6 tac dong tich
cuc dén 1am sang ciia cac bénh nhu ting
huyét 4p, xo vira dong mach, tiéu duong
va sa sut tri tu¢ [3]

Miller va cs (2000) di khang dinh
dich ép cu dén d6 chira hoat chit chéng

oxi hoa nhiéu hon so véi dich chiét tir cac
loai vo rau khac [28]. O cu dén do, cac
hoat chat chong oxi hoa chiém phan 16n
gém phenolic, betanin, ascorbic; cac hoat
chat nay rat dé bi mat khi xt Iy nhiét, tiép
xuc véi anh sang, vdoi oxi khong khi,..,
theo thoi gian. Cac phuong phap xu ly da
anh huong rat 1on téi ham lugng phenolic
trong xir Iy ct dén do [18]. Phuong phap
thanh trung nhi¢t nong nudc rau va qua
la mot trong nhitng phuong phap thong
dung nhét dé kéo dai thoi han st dung san
pham bang cach bat hoat vi sinh vét va cac
enzyme gay thdi rita [23]. Nhin chung xtr
1y nhiét lam giam chat luong dinh dudng
cua thuc phém, tuy nhién c6 truong hop
1am ting cht lugng thue phim sau khi xir
1y nhiét [18]. Cac yéu tb 1am thay d6i chat
luong thuc phém la thoi gian va nhiét do
ché bién thuc pham [5]. Luong chat dinh
dudng cua thuc pham giam nhiéu khi ché
bién & nhiét do cao [12]. Chinh vi viy,
nghién ctru khdo sat anh huong nhié¢t do
va thoi gian thanh trung t61 ham lugng
phenolic, betanin, vitamin C cta dich ép
ci dén do 1 can thiét trong ché bién d6
ubng nude ci dén do.

I1. Phuong phap nghién ciru
2.1 Déi tuong, hod chit va dung cu

Déi twong nghién ciru: Ca dén do
c6 ngudn goc Pa Lat, Lam Ddng. Nguyén
liéu ci dén do6 dang cu tuoi ngay sau thu
hoach, duoc cho bao PE ¢6 duc 16 duong
kinh 4mm vdi ty 1& 0,3% so véi tong dién
tich bao bi, dugc bao quan mat nhiét do
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5-8°C trong thoi gian khéng qua 7 ngay,
duoc str dung 1am mau cho nghién ctru
Hoa chat: HCI, H,SO,, phenolic,

2 A-Dinitrophenylhydrazine,
Folin, PEG5000, (NH,),SO,,...

Thubc thir DNPH (2.4-dinitrophen
-ylhydrazine): hoa tan 2g 2,4-dinitropheny
lhydrazine tinh thé trong 100ml dung dich
H,SO, 9N.

Thiourea,

Dung dich A (5% metaphosphoric
acid-10%aceticacid): 15 gmetaphosphoric
acid kho dugc hoa tan trong hon hop 40 ml
acid acetic dic va 450 ml nudc cat trong
binh dinh mic 500 ml, sau d6 loc trong
dung dich va sir dung.

Dung cu: Tt 6n nhiét, may do quang
(Genesys 10S UV-VIS), can say am, cin
phan tich 3 sd, may do Bx, thiét bi siéu
am, may xay Grinder, on nhiét, may ép
Kangaroo, may ly tam 6000 vong/ phut

2.2. Phuong phap phén tich

2.2.1. Xdc dinh ham lwong dm (Tiéu
chudn nganh 10TCN 842:2006)

2.2.2. Xac dinh ham lwong vitamin C

Chuén bi dich miu: tron déu 10 gcu
dén do (phan thit hodc phan vo) da nghién
xay nhé vdi 50ml dich A.

U 1 ml dich mau cung 2ml 2,4-Dinitr
ophenylhydrazine va 0,5 ml Thiourea
¢ nhiét do 37°C trong 3 gid, sau do6 lam
ngudi tao dich osazone. Tao phan Ung
mau gitta 2,5 ml dich osazone v6i Sml
H,S0, 85% va doc két qua do OD 521nm.
St dung ascorbic lam chét chuan [10].

2.2.3. Xac dinh ham luong phenolic

10 g ct dén do (phan vo hodc phan
thit) duoc xay nhuyén, bo sung 50 ml nudc
ct, loc thu djch mau test. Léy 0,5 ml dich

mau test, cing 2,5ml Folin-Ciocalteu 10%
va 2,5 ml NaHCO, 7,5%, rdi i 45°C trong
45 phut, doc két qua do OD 765nm. Sir
dung galic (GAE) 1am chét chuén [7].

2.2.4. Xac dinh ham lwong betanin [4]

Lay 10 g mau cu dén do (phan vo
hoac phén thit), dugc xay lam nho, ly tam
2 1an 6000rpm, 25°C, 30 phut, thu nhan
mau thir. Tach betanin: 2ml mau thir, cling
2g PEG5000 va 2g (NH,),SO, Thém 10ml
nude cit va loc qua mang. Roi khudy déu
trong 1h, va dé yén phén tach 16p sau 3 gio,
thu mau 16p trén va thém 2ml chloroform,
lic déu, ly tim mau 15000rpm trong 10
phut (suc khi nito vio mau betanin 16p trén
thu dwoc nham loai bo chloroform). Po OD
& budc séng 536nm. Nong do betanin duogc
xac dinh theo phuong trinh Beer (Beer’s
law): OD_, = Cxlxe

Trong dé: OD,, - do hép thu anh
sang & 536nm; C - nong do, tinh theo M;
1 - d6 day cua cuvette, tinh theo cm; € =
6.5x10* Lxmol'xcm!

2.3. Phuwong phdp thi nghiém

2.3.1. Phuwong phap thu nhdn dich
ép cii dén do

Cu dén d6 duoc rira sach, dé rao va
duoc ép boi may ép Kangaroo, dugc loc
va thu phan dich 1 va phan bi 1. Phan ba 1
duogc hoa véi nude (khdi luong nude bang
khéi luong cii dén do ban dau) va duoc ly
tam 6000 vong/ phit, va loc thu phan dich
3. Phan dich 3 duoc hoa tron véi phan dich
1, thu nhén duoc dich ct dén d6 sau ép.

2.3.2. Phuong phap gia nhiét thanh
tring tGi chdt luong dich ci dén do

Dich ca dén dé sau ép theo phuong
phap muc 2.3.1 dugc déng chai thuy tinh
200 ml, dugc tha ngap trong binh on nhiét
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5 phat @& nhiét do tam chai dat 85 d6 C
hodc 90 do C, tiép theo duy tri nhiét & 85
dd C hodc 90 @6 C trong thoi gian lan lugt
14 0 phiit, 10 phit, 15 phat va 20 phat; cudi
cung 1am mat san pham vé 40 do C trong
thoi gian 5 phat. BPanh gia ham luong
phenolic, betanin, vitamin C, duong khur
ctia cdc mau.

I11. Két qua va thao ludn

3.1. Khdo sat mgt so thanh phin
chit ciia cii dén doé

Cu dén do ngay sau khi thu mua,
duoc tién hanh lam sach, tach riéng phﬁn
thit va phan vo. Xac dinh ham luong chat
kho, ham lugng phenolic, betanin, vitamin
C trong phan thit va trong phan v6 ct dén
do, ta c6 két qua Bang 3.1.

Bang 3.1. Ham lwong phenolic, betanin,
VIM C trong phan thit va phan vo cii dén do

Céc chitiéu | Phén thit Phin v
TY16 (%) | 9,4240,852 | 6,58+0,489
Ij}f‘;?ljﬁglgi) 7,79320,574 | 10,635£0,671
glj:gj’;cc%g 7,262+0,074 | 12,703+0,099
?ni;zhém 1,948+0,017 | 3,449+0,013
?2:;21&% 8,964+0,079 | 12,7140,079

Két qua Bang 3.1 cho thay phan thit
cti dén do chiém phén 16n thé trong ci dén
do6, cu thé tinh theo khéi lugng phan thit
gap khoang 14 1an so voi phan vo, trong
khi d6 ham luong chat kho & phan vo
(10.635+0,671%) cao hon & phan thit ca
dén do (7,793+0,574%). Phan vo, phan
thit ca dén do c6 do am cao tuong Gng 1a
89.34%, 92.21%, v6i ham luong 4m nay
cli dén do rat dé bi hu hong va bién chat.
Vi vay, sau khi thu hoach hay trong thi

nghiém cin c6 phuong phap bao quan hop
1y, xtr Iy ngay.

Thém nira, két qua Bang 3.1 chi ra
ci dén d6 chira ham luong cao cac chét
chéng oxi hoa nhu phenolic, betanin,
vitamin C, va ddc biét ham lugng cac hoat
chét nay & phan vo cao hon so voi & phan
thit khoang tir 1,5 dén 2 lan.

Nam 2002, Tyttie va cs dd khang
dinh betanin phan bd hau hét & phan bén
ngoai cung cua cu, ham lugong betanin va
isobetanin giam tir ngoai vao 16p phia bén
trong ct dén do [29].

Vadichép cu dén do6 chua hoat chét
chdng oxi hoa nhiéu hon so véi dich chiét
tur cac loai vo rau khac [28].

Do d6 cu dén do6 1a mot loai thuc
pham tiém nang, va nghién ctru thu nhan
dich chiét giau hoat chit sinh hoc ung
dung ché bién ra san pham thuc pham
dd uéng phuc vu cham sé6c sttc khde con
nguoi thye su 1a can thiét.

3.2. Pdnh gid ham lwong mét sé chit
trong dich ép cii dén dé khi thanh tring

Dich ép cu dén doé duoc chuan bi
nhu phuong phap muyc 2.3.1; duoc tién
hanh gia nhiét thanh tring bang phuong
phap muc 2.3.2, ta c6 két qua Hinh 3.1,
Hinh 3.2, Hinh 3.3.

3.2.1. Ham lwong phenolic
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Hop chat phenolic cta ci dén do co
déc tinh trung hoa cac gé)c tu do, hoat dong
nhu chat chdng oxi héa ty nhién dé ngin
chan céc bénh lién quan tdi stress oxy hoa
[26, 27].

Két qua Hinh 3.1 thé hién sy so sanh
ham lugng phenolic cua dich cu dén do
trude va sau thanh tring da cho thay ton
that ham lugng phenolic ting dan khi ting
thoi gian gia nhiét thanh trung, Gia nhiét
& 90°C lam ton that ham lugng phenolic
nhiéu hon khi gia nhiét & 85°C. Cu thé:
thanh trung nhiét 46 90° C trong thoi gian
lan luot 10 phat, 15 phat, 20 phat, ham
luong phenolic bi t6n that 1an lugt 1a 55%,
62%, 73%. Con thanh trung nhiét do 85° C
trong thoi gian lan luot 10 phut, 15 phut,
20 phut, ham lugng phenolic bi ton that
1an lugt 26%, 40% va 47%. Két qua twong
tu v&1 nhitng phat hién trudc day trong do
téng ham luong phenolic ctia mot s rau
giam khi tang thoi gian xu 1y nhiét [11].

O diéu kién chan khong, xir 1y gia
nhiét tic dong lén su thay d6i ham luong
phenolic ctia dich ca dén d6 [17].

So sanh két qua thu dugc d6i véi
phenolic trong sé cac mau ci dén do tuoi
va da qua xu ly nhiét, 10 rang la ham
luong phenolic giam khi xtr 1y thanh trung
bang nhiét theo gian [16]. Gia nhiét 70°
C trong thoi gian 15 phit di 1am t6n thét
ham lugng phenolic khoang 10% - 20%;
nhung gia nhi¢t 90° C trong 15 phut lai
lam ham lugng phenolic ton that khoang
45% - 47% [16] va ton that nay thap hon
két qua nghién ctru cua chung toi. Ham
lugng phenolic ¢ nghién ctru cuia chiung
to1 bi giam khoang 62% khi thanh trung
90° C trong 15 phit. Su giam tong ham
lugng phenolic trong qua trinh xr 1y nhiét

cling dugc giai thich boi cac nghién cuu
trudc day rang polyphenol khong bén nhiét
va qua trinh xtr 1y nhiét kéo dai c6 thé gay
ra bién d6i hoa hoc thanh cac hop chét
phenolic [13].

3.2.2. Ham luong betanin

Betanin 12 mot thanh phan sic tb
quan trong cua cti dén do, né ¢ kha ning
chdng oxi hoa va bao vé chdng lai gbc tu
do. N¢ ciling dugc coi 1a mét chi s6 chét
luong cua nudc trai cdy, su suy giam ham
luong betanin cao hon dan dén sy khong
hai long cua nguoi tiéu dung. Mt trong
nhiing nhan t6 quan trong anh huong dén
tinh 6n dinh betanin trong ché bién va bao
quan thuc pham 1a pH va nhiét d6. O pH
7, betanin on dinh dudi 20 ngay ¢ nhiét do
4°C va 6n dinh trén 275 ngay & nhiét do
- 30° C [24]. Betanin nhay cam vd&i nhiét
va bi phan huy ¢ nhiét 46 50°C, dic diém
nay 1a nhuge diém khi dung betanin lam
chat mau thyc pham [2]. Mau do dung
dich betanin nhat dan va chuyén thanh
mau vang nau khi dun néng ¢ 100-C [1].
Nghién ctru khac cho rang dun sdi ré cii
dén do trong 60 phut lam giam ham luong
betanin xudng 51% [19].
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Hinh 3.2. Anh hwéng nhiét dg va thoi
gian gia nhiét dén ham lrong betanin
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Két qua Hinh 3.2 cho thiy cung thoi
gian thanh tring 14n lugt 10 phit, 15 phat va
20 phut, gia nhiét & 90° C giy ton that ham
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lwong betanin nhiéu hon so véi thanh tring
85°C 1an luot khoang 12 3%, 7%, 16%.

Dac bi¢t so sanh ham lugng betanin
cta dich cu dén d6 trudc va sau thanh
tring cho thay ton that ham luong betanin
tang dan khi tang thoi gian gia nhiét thanh
trung, Cu thé: thanh trung nhiét do 90° C
trong thoi gian 1an luot 10 phut, 15 phut,
20 phut, ham lugng betanin bi ton that 1an
luot 1a 25%, 46%, 66%. Con thanh trung
nhiét d¢ 85° C trong thoi gian lan luot 10
phut, 15 phut, 20 phat, ham lugng betanin
bi ton that 1an lugt 21%, 38% va 50%.

Thanh tring bang nhiét 96° C trong
thoi gian 540 gidy dén 900 gidy, betanin
bi giam ham luong tr 40% — 42% so véi
trude thanh trung [8]. Trong thanh trung
85° C, chit mau betanin bi phan huy va tao
mau vang-do [6].

3.2.3. Ham luong vitamin C

Vitamin C hay con goi axit
L-ascorbic thudc nhom chét dinh dudng
thiét yéu cho con nguoi ciing nhu cac loai
vét [14]. Ngudn vitamin C trong ty nhién
phan 16n tir rau va qua. Ham luong vitamin
C cua nguyén liéu ci dén do twoi phu
thudc vao nhiéu yéu td nhu chim bon, do
tudi, ving dia 1y, diéu kién khi hau,.. [9].
Ham lugng vitamin C tir 10,05 mg/100g
- 11,65 mg/100g [16], 5,06 mg/100g -
9,46 mg/100g [21], 23,3 mg/100g - 33,9
mg/100g [20].

Nhié¢t do tac dong truc tiép dén su
bién tinh cta vitamin C. Bén canh nhiét
dd, su suy giam vitamin C con phu thudc
vao thoi gian gia nhiét va ap suét [15].

Két qua nghién ctru Hinh 3 cho
thdy: thanh tring 90°C trong thoi gian 15
phat, ham lugng vitamin C cua dich cu

dén d6 bi mét tan 65% so v4i ham luong
vitamin C trong dich cu dén do khéng
thanh tring. So sanh véi dich cu dén do
khong thanh trung, ton thit ham luong
vitamin C ting dan khi ting thoi gian
gia nhiét, Gia nhiét & 90° C 1am ton that
ham lwong vitamin C nhiéu hon khi gia
nhiét & 85°C. Cy thé: thanh tring nhiét
d6 90°C trong thoi gian 1an lugt 10 phit,
15 phut, 20 phut, ham lugng vitamin C bi
ton that 1an lugt 1a 60%, 64%, 72%. Con
thanh trung nhi¢t d§ 85° C trong thoi gian
lan lugt 10 phut, 15 phat, 20 phat, ham
lwong vitamin C bi ton that 1an lugt 35%,
45% va 63%.
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Hinh 3.3. Anh hwéng nhiét dg va thoi
gian gia nhiét dén ham leong VIM C
dich ép cii dén do

Nhiét do thap it tic dong t6i ham
luong vitamin C trong thyc pham. Diéu
thi1 vi 1a khong quan sat thdy sy khac biét
dang ké vé vitamin C giira ¢t dén tuoi va
nudce trai cay dugce xtr Iy nhiét & 70°C. Khi
gia nhiét & 70° C, nuée ép cu dén do bi
mat vitamin C rat it [16], [17], nhung khi
gia nhiét & 90° C trong thoi gian 15 phut
thi ham lugng vitamin C bi gidm tir 45%
dén 60% so voi khong gia nhiét [16].

Tir két qua Hinh 3.1, Hinh 3.2, Hinh
3.3 cho thay phenolic va betanin dé bj mat
hoat chéat boi gia nhiét thanh tring hon
nhiéu so v6i vitamin C.
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IV. Két luan

Dich ép cu dén do gitp bao vé va
tang cuong suc khoe con nguoi, bdi nod
chira ham luong chit chdng oxi hoa cao
nhu phenolic 106.08 mg garlic/ 100ml,

betanin 8.39 mg/ 100ml, vitamin C
80.64mg/ 100ml.

Cung thoi gian thanh trung, ¢ nhiét
d6 90°C 1am ton that ham luong phenolic,
betanin, vitamin C cua dich cu dén do cao
hon so v&i ¢ nhiét do 85° C.

Khi cung nhiét d§ 90° C hoac 85°
C, thoi gian thanh trung cang dai s€
lam tang ton that ham lugng phenolic,
betanin va vitamin C cua nudc ép cu dén
do dong chai.

Két qua nghién ctru nay 1a tién dé
cho nghién ciru khao sat ché do thanh
tring hop 1y gitp nghién ctru két hop voi
chat phu gia thuc pham nham bao quan
chét lugng, kéo dai thoi han st dung san
pham nudc ci dén dong chai.
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