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NGHIEN CUU TAO CHE PHAM
MAU TU NHIEN BETALAIN DANG BOT
VA DANG SET THU NHAN TU CU DEN

(BETA VULGARIS)
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TOM TAT:

Betalain 13 sic t6 trong thutc vat c6 mau tir d6-tim (betacyanin) d€n mau vang (betaxanthin),
hoa tan trong nuéc. Chiing 132 hdp chdt dugc st dung nhiéu trong héa hoc, y hoc va dugc hoc
v6i tinh &n dinh vé mit héa hoc trong khodng pH rong. Betalain c6 tinh oxy héa, c6 kha ning
khang virus, khing viém... Pugc biét, ching dugc tim thiy véi ham lugng cao trong ci dén va

12 mdt phu gia thyc pham tao mau.

Muc tiéu clia bai nghién cttu 13 khdo sit 4nh hudng cdc di€u kién s’y phun dé€n qud trinh
thu nhan ché& phadm bot. Pong thdi, khdo sdt cdc di€u kién c6 quay chan khong t8t nhit nhim
thu nhan ché& pham betalain dang sét. K&t qua cho thdy, ch€ phdm bt betalain thu nhan dugc
tai diéu kién siy phun véi téc d6 dong 300 m?/h, 4p sudt 0.8 bar va nhiét do 1a 140°C. D&i véi
ché phdm dang sét diéu kién c¢6 quay chan khong thich hgp 1a 45°C trong 80 phiit thu dugc ham

lugng chat kho hoa tan 12 khodng 62.67%.

Tu khéa: Betalain, Beta vulgaris, redbeet, pH, nhiét d9, 4nh séng.

1. Pat van dé

Ci dén (redbeet) 1 mdt trong nhiéu loai Beta
vulgaris va 1a loai cli dudc trdng nhiéu nhat tai
Bic My, Trung My va Anh. Ci dén dugc x€p vao
nhém 10 loai rau cti manh nhi't vé kha ning chéng
oxy héa, dugc quy cho tdng ham lugng phenolic 12
50-60 umol/g [1]. Cl dén 1a mdt ngudn tiém ning
cla cdc sic td nitd hoa tan trong nudc cé gid tri,
dugc goi 1a betalain. Chiing bao gdm hai nhém
chinh 13 betacyanin (d6-tim) va betaxanthin

(vang). Chiing két hgp véi cdc goc ty do gitp
ngidn chin qud trinh oxy héa qua trung gian oxy
héa va gdc ty do clia cdc phin t& sinh hoc [2]..
Ch4't mau ty nhién néi chung va sic t6 dd néi
riéng cho thdy tiém ning tot trong viéc st dung
thay th€ chi't mau téng hgp trong thirc phim, m§
phim, dugc phdm, dinh dudng [3]. Ching nhitng
khong giy doc cho cd thé con ngudi ma betalain
con ¢6 kha ning khdng oxy héa va 1a mot thay thé
t nhién tuyét vdi cho mau dd tSng hdp khong tt
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dang st dung hién nay [4]. Betalain 12 hgp chat
thudng dugc tng dung trong héa hoc, y hoc va
dugc hoc vdi tinh 8n dinh vé mit héa hoc trong
khodng pH rong, 1a chat c6 tinh oxy héa manh, c6
kha nang khang virus, khdng viém...[5]. Betalain
¢6 sdc t6 hoa tan trong nu6e n dinh tir pH 3 dén 7
va ¢6 thé duge st dung 1am chdt mau thyc pham
¢6 ham lugng acid thap [6]. Do tinh chat d6, né c6
thé dugc st dung lam phu gia thyc phim hoic
trdnh sy ddi mau thuc phdm. Viéc s dung
betalain lam chat mau thuc phadm dugc Lién minh
chiau Au chdp thuin. Theo d6, betalain dugc ddn
nhianla E162 [7].

2. Vit liéu va phuong phap nghién ciu

2.1. Nguyén li¢u

Cl dén c6 ngudn gdc tir Pa Lat, dudc trong
theo tiéu chudn GAP. Cli dén sau khi thu mua sé&
dugc loai bd tap chat (dat, v4...), rita sach, cit
mong, siy & nhiét do 60°C cho dén khi d6 4m
<10%, sau dé nghién thanh bot. Bt ct dén dudgc
riy va bdo qudn trong tdi zipper va ding cho toan
bd thi nghiém.

2.2. Héa chdt

Ethanol (99.5%, Trung Qudc), Acid citric
(99%, Trung Qudc), Na,HPO,.12H,O (98%,
Trung Qudc), NaOH (99%, Trung Quéc), HCI
(36.5%, Trung Qudc).

2.3. Phuong phdp nghién ctiu

2.3.1. Phuong phdp thu nhédn betalain tit cii dén

6. Thuc hién qud trinh trich ly betalain & nhiét
do 40°C bing dung modi ethanol 20% véi ti 1&
nguyén liéu/dung mdi la 1/20, trong 3 gid. Sau
do6, ti€n hanh ly tAm, loc va sdy phun thu nhin bot
betalain hodc cho bay hdi dung méi dé thu nhan
cao chi€t betalain. Phuong phdp nay di dugc thi
nghiém thyc hién va dugc cong bd trén bdo Khoa
hoc va Cong nghé, Trudng Dai hoc Céng nghiép
thyc phdm Thanh phd H6 Chi Minh [8].

2.3.2. Khdo sdt danh hudng cia diéu kién say
phun tao ché phdm dang bot

Ti€n hanh khdo sit sdy phun vdi 50ml dich
betalain tir bot cd dén. S& dung maltose dextrin d&
chinh Brix cia dich trich 1én 15%Bx; sau d6 tién
hanh siy phun theo cdc thdng s6 nhiét do siy la
120°C, 140°C va 160°C, t6¢ d6 dong 250 m/h, 300
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m’/h va 350 m*h 1an lugt thay d6i d€ thu dudc ché
betalain & dang bot 12 t&i wu nht.

K&t qua khéo sat duge dinh gid bing hiéu suat
thu hdi betalain sau khi thu dugc san phdm. Hiéu
suit thu hdi sdn phim cda qua trinh sdy dudc tinh
bing % t6ng lugng chit kho trong san phim so vdi
tdng lugng chat kho trong dich nhap liéu.

2.3.3. Khdo sdt dnh hudng diéu kién c6 quay
chdn khéng tao ché phdm dang sét

Ti€n hanh dich trich Iy sau khi dugc thu hdi qua
qud trinh lgc va ly tim dugc tién hanh khio sit
nhiét d6 c6 dic chin khéng qua cac mifc nhiét do
1an lugt 1a 30°C, 35°C, 40°C, 45°C, 50°C véi cic
mdc théi gian twong ng 1a 20 phit, 40 phit, 60
phiit, 80 phit, 100 phiit.

Tién hanh theo doi trang thdi miu qua qud
trinh ¢6 dic va theo ddi ham lugng chd't khd hoa
tan cda mau bi€u hién qua do Bx.

3. K&t qua va ban ludn

3.1. Két qua khdo sdt dnh hudng diéu kién sdy
phun dén qud trinh tao ché phdm dang bot
betalain

3.1.1. Két qud khdo sdt téc do dong nhdp liéu

Theo nhu mdt s6 nghién cltu sd'y phun cdc sin
phim nudc trii ciy trudc day cho thdy, luu lugng
dong nhdp liéu dnh hudng d€n mot s6 tinh chat
vat 1y va héa hoc clia vi hat sau sy phun [9].
Chinh vi vdy, nghién citu dnh hudng cla téc do
dong nhip liéu duge thuc hién dé ki€m tra hié¢u
sudt thu hdi cda sdn phdm ché phim betalain dang
bot. K&t qua dudgc thé hién & Bang 1.

B&ng 1. Anh hudng diéu kién t6c dé
dong nhdp liéu dén thu nhén
bt mau betalain

t Toc dd dong (m?h) Hiéu suét thu hoi (%)

1 250 4593+ 238p
| 300 (67.65:234F
; 350 (34.93+1.39)° ;

1 J

K€t qud khdo sdt cho thdy, tdc d6 dong dnh
hudng c¢6 y nghia dén hiéu suat thu hdi betalain
sau sdy phun. Khi t6c d6 dong thap (200 m*/h) thi
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dich di qua it 1am cho hiéu suét thu hoi gidm.
Nhung khi t6c dd dong qud cao 1a 350 m*h thi
hiéu suat thu hdi ciing gidm di. Do chua kip ti€p
xtc vdi tdc nhan sdy, hiéu qud ti€p xic kém, vi
vay hiéu suat thu hoi khdng cao (34.93%).

C6 nghién citu trudc ddy da vi bao betalain, da
khdo sit toc do luu lugng dong nhip liéu vi day
chinh y&u t& quan trong 4nh hudng tryc ti€p dén
qua trinh tao hat vi bao [10]. Chinh vi vy, véi toc
do dong 1a 300 m*h thi vira dd d€ ti€p xic tao
thanh cdc hat bot min, khong 4m u6t, hiéu suit thu
hdi cao. Nhu vdy, sau qud trinh khdo sdt ti€n hanh
chon 8¢ d6 dong 1a 300 m?h &€ ti€n hanh cdc thi
nghiém ti€p theo.

3.1.2. Két qud khdo sdt dp sudt sdy phun

Sau khi khdo s4t t6c d6 dong sdy phun hay con
g0oi 12 Ivu lugng sd'y phun thi khdo st 4p sudt dong
phun & mot thi nghiém cin thi€t d€ nhan xét qud
trinh hinh thianh bot betalain va thu dudc hiéu suit
thu hdi thich hgp. K&t qua thi nghiém dugc thé
hién & Bang 2.

BAng 2. Anh hudng ctia dp sudit sGy phun
dén thu nhén bét mau betalain

Ap suit (bar) Hiéu suét thu hdi (%)
06 (50.67 + 1.76)
0.8 (73.16 % 1.69)°
1 (45.5+1.01)

Ap suiit anh hudng c6 ¥ nghia dén hiéu sudt thu
hdi betalain sau sy phun. Ap lyc qui cao hay thip
déulam gidm hiéu suit thu hdi betalain. Hiéu sut
thu hdi giam t6i 0.5 14n. C6 thé do 4p luc 0.6 bar
chua di d€ thu hdi duge nhiéu bot.

Khi dp luc qua cao (1 bar) thi qua manh lam
bt bi nhanh vén cuc. o] ap luc 12 0.8 bar thu dudc
hiéu sui't thu hdi cao, bdt dang min, khong vén
cuc. K&t luin sau cling clia thi nghiém nay 12 tién
hanh chon 4p luc 1a 0.8 bar dé thyc hién cdc thi
nghiém ti€p theo.

3.1.3. Két qud khdo sdt nhiét dé s&y phun.

Nhiét do siy phun ddi v6i nude ép trai ciy

hoic rau, hep trong khodng 140-180°C [9]. Biét
ring nhiét do cang cao thi ham lugng nudc trong
bot cang gidm, nhung ciing c6 thé giy ra su phan
huy chit mau [11]. Chinh vi vdy, viéc khdo sét
nhiét 46 sdy phun 1 mot thi nghiém quan trong
ki€m sodt qud trinh hinh thanh ch& phdm betalain
dang bot. K&t qud thi nghiém dugc trinh bay &
Bédng 3.

BAng 3. Anh hudng clia nhiét dé sdy
phun dén thu nhén bét mdu betalain

Nhiét dd (-C) Hiéu suat thu héi (%)
120 (61.2£2.08)
140 (79.6 £ 2.86)
160 (56.73+1.1)2

K&t qua khdo st cho thdy, &nh hudng cé y
nghia ciia nhiét d6 sdy phun d&€n hiéu suat thu héi
betalain. Nhiét d 4nh hudng 16n dén qué trinh
siy phun, nhiét 46 qué thap hay qué cao déu giy
bA't 10i cho qué trinh thu hdi bdt mau betalain.
Hiéu suat thu hdi dat 61.2% khi nhiét d6 dau vao
thap 120°C, bot mau bi vén cuc 1am ting sy bim
dinh trén thanh thi€t bi, gdy ton that khéi lugng
bot, tir d6 gidm hiéu sud't thu hdi trén téng khéi
lugng bot thu duge. Khi ting nhiét do 1én 140°C,
hiéu suét thu hdi bot tang 1én ddng k& (79.6%) do
nhiét d6 khong qud cao hay thdp. Sdn pham bot
mau thu dugc min, khong von cuc. Khi nhiét 46
sdy ti€p tuc ting qud trinh tao bdt thuin 1¢i hon
nhung ham lugng betalain gidm di do tdc déng
cua nhiét 3, bdt mau betalain bi vén cuc sau thdi
gian ngin.

Pichayajittipong va Thaiudom da thyc hién t&i
vu diéu kién sy phun tao bot betacyanin tir vo
thanh long rudt dé. K&t qud cho thdy, nhiét do sdy
phun dudc ki€m sodt tir 140-160°C 13 t8i vu nhat
[12]. Nghién citu cia Tze va cOng sy ciing chi ra
nhiét do sdy phun thich hgp d6i v6i bot mau
betacyanin 1a 155°C [13]. Nhu vay, theo két quéd
khéo sdt nhiét d6 dau vao thich hgp cho qud trinh
s4y phun thu nhan bot mau betalain 1a 140°C.
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3.2. Két qua khdo sdt dnh huéng diéu ki¢n co
quay chdan khong dén qud trinh tao ché phdim
dang sét

3.2.1. Két qud khdo sdt nhiét dj c6 quay chén
khong

Trong qud trinh ¢d dic, sdn phaim dugc gia
nhiét dén nhiét d6 soi, dung mdi bdc hoi d&n khi
ndng do chat kho dat yéu cau. Do qud trinh ¢6 dic
chéan khéng lam gidm dugc nhiét do s6i ctia dich
qud, gidm lugng khong khi ton tai trong thi€t bj
nén han ch€ phdn tng héa niu va han ché tén that
dinh dudng trong sin phim sau cd dic [14]. Sau
khi thu dudc dich trich, ti€n hanh ¢6 dic chin
khéng va xdc dinh %Brix tai cdc nhiét do dugc
khdo sdt. K&t qué dnh hudng ctia nhiét d6 c6 dic
dugc thé hién & Bang 4.

BAng 4. Anh hudng clia nhiét do cé dac chén
khéng dén thu nhén ché phdm sét

Thinghiém | Nhigtdd Hé’:‘\:‘)‘:’g‘zgi; ko
B 30°C | (2200£1000)F
2 350 (23.67 £0.577) 3
3 4pc (31.33£2087 |
‘ 4 " s (36.00 £ 1.000)¢
| 5 } 500C (37.33£1.527)

Trong cung mot cdt, cdc gid tri dugc ddnh
ddu béi cdc chit cdi giéng nhau thi sy khdc
nhau khong c6 ¥ nghia vé mdt thong ké theo
phan tich ANOVA ( = 0.05)

K&t qua cho thdy, khi gia ting nhiét dd co dic
chan khong, ham lugng chdt hoa tan sé gia ting
theo do nhiét d6 cang ting thi khd ning bdoc hoi
nude cang ting. Theo d6, nhiét d¢ 50°C ciing
chinh 12 nhiét d6 cao nhat khio st thu dugc ham
lugng chit kho hoa tan 16n nhat - 37.33%Bx. Tuy
vy, § 45°C ham lugng chdt kho hoa tan thu dugc
mic du thdp hon - 36%Bx - nhung ¢6 cting mic §
nghia thong ké nén dé ti€t kiém ning lugng sé
chon nhiét d6 c6 quay dé€ thuc hién thi nghiém
ti€p theo 1a 45°C.
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3.2.2. Két qud khdo sdt thoi gian cé quay
chdn khong

Thdi gian ¢6 dic 12 mot yéu t& khdo sit cin
thi€t vi thdi gian c6 dic sé dnh hudng truc tiép
dén ham lugng chat hoa tan trong sin phim. PE
¢6 mot san phdm vdi ham lugng cha't kho hda tan
pht hop thi nhat thi€t phdi khdo sat thdi gian cd
dic. K&t qué khio sat thdi gian o dic chian khong
dugc trinh bay & Bang 5.

Bdng 5. Anh hudng ciia thdi gian ¢6 ddic chéan
khéng dén thu nhan ché phdm sét

Thi nghiém | Thai gian | Ham lugng chét khd hoa tan (Bx)
1 20phit | (37.33+1.527) |
2 40 phit | (44.00 + 1.000)
3 60 pht ‘ (51.67 £1.527) ‘
4 80 phit [ (62.67 £ 0.573)° l
5 100 phit { (70.67 £ 1.527)°

Trong cung mét cot, cdc gid tri duoc ddnh
ddu béi cdc chit cdi giéng nhau thi sy khdc
nhau khéng cé ¥ nghia vé mdt thong ké theo
phdn tich ANOVA (a = 0.05)

K&t qua cho thdy, khi ting thdi gian ¢6 dic thi
ham lugng chat kho ting theo. Sau thdi gian 80
phit thi ham lugng chit khod ctia ch€ phim la
62.67%Bx, dich chi€t dugc c6 dic ning cao ndng
d6 nhim tao diéu kién thuin 10i cho qud trinh
d6ng g6i va van chuyén, bén canh dé phit hdp véi
nhitng sdn phim dang 18ng, v6i ham lugng chit
kho nay thi phit hop véi cdc sdn phadm dang paste
& nghién cttu trudc d6 nghién cttu vé ché pham tir
khoai lang tim véi %Brix 16n hon 60% [15]. Néu
tdng thdi gian ¢ dic 1én thi ham lugng chat kho
sé ting 1én, tuy nhi€én vdi %Brix=62.67%Bx phu
hgp véi cdc nghién ciu trude dé, vi vay thdi gian
c6 dic véi 80 phiit § 45°C dudc chon 1a cdc yéu td
d€ tao ra ché pham betalain dang sét 4 phit hgp.

4. Két luan

Nghién cttu chi ra viéc dnh hudng ciia nhiét do,
dp suat, toc do dong dén do &n dinh va dd bén cia
sdc 6 betalain chi€t xuat tif ci dén. K&t qua cho
thdy, di€u kién sdy phun & nhiét d6 140°C ciing
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toc do dong la 300 m¥h va 4p suat la 0.8 bar la
diéu kién sy phun cho hiéu sud't thu hdi betalain
trong sdn phim cao nhdt. Anh hudng cta pH 1a
khong qud 16n d&€n do bén clia sic td.

Mit khdc, nhiét dd dnh hudng 16n dén sy phan
hly betalain. Nhiét do cang ting, sic t0 betalain
phan hiy cang nhiéu. J nhiét do 30°C va 50°C,

Loicamon:

betalain chua c¢é sy phan hdy nhiéu nhung khi
nhiét do ting d&€n 70°C va 90°C thi lugng betalain
phan hiy ting nhanh. Bén canh d6, trong bdo
qudn betalain nhin thdy dugc khi bdo qudn &
nhiét do ti lanh 4°C trong diéu kién thi€u sdng c6
thé gif lai dudc 70% sic td betalain trong khodng
thdi gian 10 ngay ®

Nghién citu nay do Truong Pai hoc Cong nghi¢p Thuc phdm Thanh pho Ho Chi Minh bdo trg va cdp

kinh phi theo Hop dong s6 73/HD-DCT.
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ABSTRACT:

Beetroot has great nutritional value and it has many biological activities linked to health
benefits. Betalains are a family of natural water-soluble pigments present in most plants of the
order Caryophyllales. They provide colors ranging from yellow (betaxanthin) to violet
(betacyanin). They are widely used in chemical, pharmaceutical and medical fields as they are
relatively stable over the broad pH range. Betalains have high antioxidant and
anti-inflammatory capabilities and oxidative properties. Betalains are found in beetroot and they
are used as a color food additive. This study examines the impacts of spray drying conditions on
the collection of powdered products and also assesses the best conditions of vacuum evaporation
to obtain viscous betalain preparations. The study’s results show that the betalains powder was
obtained with these following spray drying conditions: flow rate of 300m3/h, pressure of 0.8 bar
and temperature of 140°C. Meanwhile, for the viscous betalain preparations, the dry solubility
content was about 62.67% when the vacuum evaporation condition is 45°C for 80 minutes.

Keywords: betalain, Beta vulgaris, redbeet, temperature, light.
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