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TOM TAT

Nghién ciru nay tdp trung danh gid anh hwong cia qud trinh sdy phun dén ham heong carotenoid,
phenolic va DPPH ciia san pham bét ca rot tir dich ci ca rét da dwoce thity phdn boi sw két hop hai
enzyme cellulase va pectinase ¢ diéu kién nhiét dg 55°C, nong dé enzyme 1% v/dwt trong thoi gian 90
phiit. Két qua nghién ciru cho thdy, dich ca rét sau thity phan diroc dem sdy phun & 130°C, vin toc nhép
liéu 14 vong/phiit, ép sudt 3 bar, bé sung maltodextrin vao dich ca rot dén 15% chdt khé, san pham cé
do am dat 3,5%, ham heong carotenoid la 18,97mg/100g, phenolic i 1474,88 mgTEAC/100g va DPPH
la 357,84 mgGAE/100g. San pham bt ¢6 mau sang, it bi dinh va dirgc 1ing dung dé ché bién mén siip
ca rot. Két qua danh gid thi hiéu thu diege cao, véi mire dg yéu thich chung dat ¢ diém 4 trén thang diém
5. Cdc dénh gid chi tiét khdc vé trang thdi, vi, hwong ciing dat dwoc diém sé cao.

Tir khoa: carotenoid, DPPH, phenolic

ABSTRACT

Effects of spray-drying on carotenoid, phenolic content
and DPPH of carrot powder and application in food grades

The study aimed to evaluate the effects of spray-drying process on content of carotenoid, phenolic
and DPPH of carrot powder from the carrot extract, which is a result of hydrolysis stage using two
combined enzymes of cellulase and pectinase at conditions of 55°C, enzyme concentration 1% v/dwt
during 90 minutes. Spray-drying process was conducted under conditions of 130°C, inlet flow rate 14
rpm and compressed air 3 bar. Adding maltodextrin into carrot extract to 15% of dry matter concentra-
tion. The finished product contained 3.5% moisture, 18.97mg/100g carotenoid, 1474.88 mgTEAC/100g
phenolic compounds and DPPH 357.84 mgGAE/100g. The product with slight colour, less stickiness
was applied to prepare carrot soup. This dish gained overall 4 in 5 score from the organoleptic estima-
tion committee. Other criteria such as appearance, taste, flavour were also assessed with good score.

Keywords: carotenoid, DPPH, phenolic

1. it van dé Ferrari va cong su (2012) da nghién ctu

Ca rbt (Daucus carota) 13 loai rau an cu, than
ca rbt thudng c6 mau vang cam, do, vang, tring
hay tia. Céc nghién ciru cho thay ring, ca rét rit
gidu chit dinh dudng nhu protein (0,93g/100g),
carbohydrate (9,58g/100g), vitamin A (835
1g/100g), va dic biét 1a carotenoid gép phan loai
trir goe tu do trong co thé nguoi, lam giam va
lam cham qua4 trinh l30 hoa, bénh tat (Nguyén Y
burc, 2000).
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nhing anh hudng cua diéu kién say phun 1én tinh
chat héa ly caa bot mam x6i den, két qua céc
diéu kién t6i wu 1a nhiét d6 khong khi dau vao tir
140 — 150°C va nong d6 maltodextrin 5 — 7% cho
chét luong bot tbt, c6 tiém nang dugc ung dung
nhiéu trong nganh cong nghiép thuc pham.
Nghién ctu cua Tuyen Chan Kha va cong
su (2010) ciing chi ra rﬁng, nhiét do séy va ham
lugng maltodextrin c6 anh huéng rat 1on dén do
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am, carotenoid téng, hoat tinh oxy hoda cia san
pham. Chang han, néu sir dung thiét bi say phun
SD-05 (spray dryer), ¢ diéu kién sdy 120°C, ap
luc 0,6 bar, tbe d6 nap liéu 12 — 14 ml/phut, bd
sung 10% maltodextrin thi san phim bot gic thu
dugc sau khi sdy c6 mau sac sang hon, téng hoat
tinh chdng oxy héa cao hon so véi sy & nhiét do
200°C (0,14 so voi 0,08 umol TEAC/g).

O Viét Nam hién nay ca 16t duge tréng quanh
nam & nhidu noi, véi trir lugng 16n & tinh Lam
Pdng, Hai Duong... Tuy nhién, ca rét duge si
dung chu yéu & dang tuoi dé ché bién lam thirc
an, chi mot lugng nho dugce st dung dé san Xuét
céc san phadm nhu: mut, nudc ép hodc banh pha
tron ca rt. Dén nay da co nhiéu cong trinh nghién
clru vé ca rét ca trong nude 1an ngoai nude. Tuy
nhién, chua c6 cong bd khoa hoc nao vé viée
khao sat nhiét d6 sdy phun thich hop dé dugc san
phim bot ca rét 6 ham luong carotenoid va cac
hop chét chdng oxy hoéa cao va tmg dung bot ca
1ot vao ché bién thyc pham.

2. Vat liéu va phwong phap

2.1. Nguyén li¢u

Ca r6t co nguon goc tir Pa Lat, duoc trong
theo tiéu chuan Viét GAP. Bé dong nhit mau ca
rot duoc rira sach, cit 14t va bao quan lanh dong
¢ -18°C, sau d6 dugc lam tan gia, nang nhiét dén
nhiét d6 phong dé lam nguyén liéu thi nghiém.

Enzyme cellulase (tir nAm mdc Trichoderma,
hiang Novozymes, Pan Mach), khoang pH hoat
dong tir 3 — 7, nhiét do khoang 40 — 50°C, hoat d
riéng 1a 574 egu/ml. Enzyme pectinase (tir chung
nam moc Aspergillus, hing Novozymes, Dan
Mach), khoang pH hoat dong 3 — 5, nhiét d6 hoat
dong 40 — 50°C, hoat d6 riéng 1a 9500 pgu/ml.

Maltodextrin: St dung san phidm GLUCI-
DEX ciia Phap, d6 4m 3,3%.

Thiét bi: May siy hong ngoai (OHAUS,
Model: MB45); May quang phd UV-VIS (PER-
KIN ELMER, Model: Lambda 35); May xay
(PHILIPS); Thiét bi say phun GEA Niro A/S.

2.2. B4 tri thi nghiém
Nguyén liéu ca rét duoc cat 1at dem di xtr ly

hép & thoi gian 10 phat. Sau d6 mau duoc nghién
trong 2 phiit bang may hiéu Phillip c6 b sung
nude dé thu duoc dich ca rdt chudn bi cho qua
trinh thay phan. Cac diéu kién ctia qua trinh thuy
phan: pH: 6,5, ty 1€ enzyme cellulase/pectinase:
1/1, ty 1€ thit qua/nudc: 1/2, nhiét do: 55°C,
ndng do hai enzyme két hop 1a 1,0%v/dwt) va
thoi gian thuy phan: 90 phat. Mau sau thity phan
dugc dem vo hoat enzyme bang phwong phap xir
ly nhiét & 80°C. Dich ca rdt sau thuy phan dugc
dem di sdy phun, cic nhiét d6 sdy phun duoc
khao sat: 120°C, 130°C, 140°C, 150°C, 160°C,
170°C v6i ham muc tiéu 13 d6 4m, ham lugng
carotenoid, phenolic va DPPH. B0t ca 1ot duoc
str dung ché bién moén stp ca rdt véi ty 16 40%
bot ca rét, dugc danh gia cam quan véi ) nguoi
tham gia 1a 50 nguoi.

2.3. Phwong phap phan tich

Xéc dinh ham luong dudng tong theo Bec-
torang - TCVN 4594:1988; Ham luwong tinh bt
theo TCVN 4594:1988.

Phuong phap xac dinh ham lugng polyphe-
nol — phuong phap Folin-Ciocalteu (Alimpi¢ va
cong su, 2014; Vijayvargia va cong su, 2014;
Alothman va cong sy, 2009; Tuyen Chan Kha
va cong su, 2009). Xac dinh hoat tinh chéng )eY%
héa DPPH (Alimpi¢ va cong su, 2014; Germer
va cong su, 2012; Williams va cong sy, 1995).

Phuong phép phan tich ham lugng carotenoid
(Murniece va cong su, 2012; Kampuss va cong
sw, 2001); Phan tich do 4m bang phuong phap
sdy kho dén khdi lwong khong d6i (Whitehurst
va cong sy, 2002).

Phuong phdp danh gid cam quan: Theo
phwong phép cho diém thi hiéu.

2.4. Phwong phap xir Iy so liéu

Trong nghién cGu, chung t6i st dung
phuong phap phan tich phuong sai ANOVA
nham kiém dinh d6 tin cdy véi mirc y nghia
5% dé danh gia su khac biét cua cac két qua
trong thi nghiém, st dung phan mém théng ké
STATGRAPHICS®Centurion XV (Eriksson va
cong su, 2008).
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3. Két qua va thao luin

3.1. Két qua khao sit anh hwéng ciia nhiét
do sy dén ham lwong cac chit trong dich
thity phan ca rot

Két qua khao sat anh hudng cia nhiét do siy
dén ham luong cac chat trong dich thuy phan ca
1ot dugc thé hién trong Hinh 1 va Hinh 2.
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Tur két qua thuc nghiém cho théy, nhiét 3 séy
dich thity phan ca rét t6t nhat 1a 130°C. Tai nhiét
d6 nay ham luong carotenoid c6 giam xudng so
v6i khi sdy ¢ 120°C, nhung lai cho ham luong
c4c hop chét chdng oxy hoa dat gia tri cao nht.
Cu thé, ham lugng carotenoid 1a 18,97 mg/100g,
ham lugng cic hop chét chéng oxy héa DPPH
va phenolic 1an lugt 1a 1609,12 mgTEAC/100g
chét kho, 704,85 mg GAE/100g chat kho, d6 4m
la 3,50%. San phém thu duogc cé c6 mau sang,
min va it dinh thanh ng va cyclon nén d& thu
hoi. Trong khi d6, khi sdy ¢ nhiét d6 120°C, thi
ham lugng carotenoid thu dugc cao nhét 14 20,56
mg/100g, tuy nhién ham luong cic hop chat
chdng oxy héa lai thip hon so véi & 130°C véi
céc gia tri DDPH va phenolic 1an lugt 1a 1474,88

mgTEAC/ 100g chét kho, 357,84 mgGAE/100g
chat kho, d6 4m 5,30% va san pham thu duoc
c6 mau sang, min nhung dinh thanh 6ng va binh
chtra nén kha kho thu hoi triét dé. Khi tiép tuc
tang nhiét d6 sdy phun 1én 140°C, 150°C, 160
9C va 170°C thi san pham bdt thu dugc it bi dinh
thanh dng va cyclon thu hdi nhung mau nhat hon
va ham luong carotenoid, hoat tinh chéng oxy
héa DPPH va ham lugng phenolic cé xu hudng
giam xudng dang ké. Cuy thé, ¢ nhiét do 140°C
ham luong carotenoid, DPPH, phenolic lan luot
13 16,88 mg/100g, 1174,49 mgTEAC/100g chét
kho, 624,64 mgGAE/100g chat kho, d6 am 2,7
%, ¢ 150° ham lugng carotenoid, DPPH, phe-
nolic 12 15,64 mg/100g,1101,20 mgTEAC/100g
chat kho, 663,40 mgGAE/100g chat kho, do
am 2,67 %, & 160°C thi ham lugng carotenoid,
DPPH, phenolic 1la 14,86 mg/100g, 886,20
mgTEAC/100g chat kho, 553,43 mgGEA/100g
chat kho, d6 am 2,56 %, & 170°C ham lugng ca-
rotenoid, DPPH, phenolic 1a 14,43 mg/100g chat
kho, 656,06 mgTEAC/100g chit kho, 636,09
mgGEA/100g chat kho, d6 am 2,42 %. Két qua
nay c6 thé duoc giai thich nhu sau: Khi nhiét
d6 sdy thdp 120°C thi chénh chénh léch thé siy
khéng cao nén Am tir bé mat vat liéu sz‘iy bdc hoi
cham, din dén khuéch tan 4m trong vit liéu ra
bé mit cham, vi thé hat vat lidu séy can mot thoi
gian dai dé bdc hoi dén khi hat du nhe thi hat
md&i hit qua cylone thu héi, do d6 thoi gian luu
ctia hat vat liéu say trong budng sdy kéo dai. Bén
canh d6, nuéc c6 kha niang din nhiét tot nén khi
dd 4m trong hat vét li¢u séy cao 1am cho d6 4m
va d6 dinh san pham cao hon, ddng thoi nguy co
nghet dau phun cao. Nguoc lai, khi séy O nhiét
d0 cao, thi cac thanh ph?m nhay cam véi nhiét dé
bi bién d6i lam giam ham luong ctia ching trong
san pham (Williams va cong su, 1995).

Tur két qua thue nghiém, chung t6i quyét dinh
chon diéu kién sdy phun & nhiét d6 130°C, ham
luong chét khoé khoang 15%, van tbc bom 14
vong/phut, 4p suat dau phun 3 bar.

3.2. Két qua xic dinh mgt s6 thanh phan
dinh dudng va cac chi tiéu vi sinh cia bt ca
A
rot
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Két qua xac dinh mot s6 thanh phan dinh
dudng va cac chi tiéu vi sinh ctia bdt ca 6t duge
thé hién trong Bang 1 va Bang 2:

Bang 1: Két qua xac dinh mot s6 thanh phan
dinh dudng trong bot ca rét

STT Chi tiéu phéan tich Két qua (tinh trén 100g)

1 Carbohydrate 92,6g
2 Protein 1,02¢g
3 D6 4m 3,77g
4 Chit béo 0,38g
5 Xo 1,08¢g
6 Tro 1,15g
7 Nang lugng 378Kcal
8 Carotenoid 18,97mg

danh gia cam quan vé6i sé nguoi tham gia 1a 50

nguoi.

Két qua danh gia duoc thé hién trong Bang

Bang 3: Két qua dénh gia sup bd sung ca rdt

theo phuong phap cho diém thi hiéu

Dic tinh cam

Piém cam quan (LS mean =

quan SEM)
Mau sic 4,32*+ 0,09
Trang thai 3,98 +£0,12
Mui 3,58°+ 0,15
Vi 3,82+ 0,12
Panh gia chung 4,00® + 0,12

LS mean: gid tri trung binh nhé nhdt; SEM

Bang 2: Két qua phéan tich mét sb chi tiéu

vi sinh trong bot ca rdt

Cin Gidi han
grr  Chitiéu Donpg s chophép
kiém tra vi *
(*)
. Khong
1 Coliforms Cfu/g phat hién 10
. Khong  Khoéng cho
2 E. Coli  Cfu/g phat hién phép
Téng 5:6
3 vi khuan Cfu/g 2.10° 5.10°
hiéu khi
Tdng s6 Khong )
nim men Clu'g phat hién 10
Tdng 6 Khoéng )
nam mée Clu'g phat hi¢n 10

(*) Theo thong tw 46/2005/0D-BYT

Tir két qua Bang 1 va Bang 2 cho thiy san
pham bot ca rot sdy phun dat chat luong an
toan vé€ sinh thuc phém theo tiéu chudn cua
Bo Y té. Bén canh d6, san phém con ¢d cac
thanh phan dinh dudng nhu carbohydrate
(92,6g/100g), carotenoid (18,97mg/100g),
mdt lugng it protein (1,02g/100g) va lipid
(0,38g/100g). Piu nay chimg to san pham c6
thanh phan dinh dudng cao.

3.3. Két qua danh gia cam quan dich hoan
nguyén tir bot ca rot

Tir bot ca rot thu dugc, tién hanh nau stp bd
sung 40% bot ca rét vao. DEé ngudi va tién hanh

(stand erro of the mean): sai sé chudn

Ghi chii: Gia tri biéu dién 1a trung binh ctia
ba 14n lam thi nghiém 1ap lai £ d6 1éch chuén.
Trong cung mot cot, nhitng gia tri nghiém
thuc co cung ky tu thi khong cé su khac biét
vé mat thong ké véi murc y nghia o < 0,05. Co
s& dé danh gia su khac biét dugc dua vao bang
phéan tich ANOVA va LSD.

Két qua danh gia cam quan san pham sup
bd sung bot ca rét cho thay ring, tat ca cac
thanh vién danh gid cam quan déu rat thich
mau sic va trang thai ctia san pham, ho cho
rang san phadm c6 mau sic vang cam dic trung
ctia ca rét, sang tu nhién va bit mét, trang thai
san pham sanh, min, dep,... Vi thé véi hai chi
tiéu nay, déu dat dugc s6 diém cao 1an luot 1a
4,32 va 3,98 trén thang diém 5. Bén canh do,
chi tiéu mui va vi cua san pham cé giam so
v6éi mui ty nhién, nguyén nhan mét phan 16n
13 do san pham duoc bd sung bot ca rdt 1a sup
duoc ché bién theo phong cach Au nén d6 béo
cua sita kem cao, chinh vi vy mui va vi béo
ctia sita kem di phan nao at mui va vi ciia ca
rét du ham luong bot ca 6t bd sung kha cao
(40%), do @6 mét s6 thanh vién tham gia danh
gia bang cam quan cho rang mui va vi ca rot
trong san pham rit nhe, nhung ciing c6 mot s6
dong thanh vién lai rat hai long véi mui vi cia
san pham vi ho cho rang mui vi ca rét khong
that su 1a mui vi ua thich cta ho, cho nén viéc
mui vi ca rdt bi 4t bdi mui vi cta sira kem chi
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con lai mui va vi nhe nhung van du dé ho nhan
biét dugc san phadm cé bd sung bot ca rét trong
d6 lai kién ho hai long hon viéc néu mui vi ciia
ca r6t qua ndng. Do viy, diém thi hiéu cua hai
chi tiéu mui va vi vin dat dugc diém thi hiéu
kha cao 1an luot 12 3,58 va 3,82.

San pham stp b sung bot ca rdt sdy phun
déu dugc cac thanh vién cam quan danh gia
kha cao, véi muc d§ yéu thich chung dat &
diém 4 trén thang diém 5. Hau hét cac cam
quan vién danh gia san pham ngon, la va dep
maét, mui vi san phém déu chép nhan duoc.

3.4. Két qua danh gia anh hwéng cia
qua trinh bao quan lanh déng nguyén liéu
dén thanh phin dinh dudng ciia sin pham

Pé danh gia toan dién su bién d6i vé& ham
lugng céac chit trong ca rot. Thi nghiém duoc
tién hanh so sanh nguyén lidu tuoi va nguyén
liéu bao quan lanh dong -18°C trong 3 thang.
Két qua thu duoc thé hién trong Bang 4:

Bang 4: Anh hudng cua qua trinh bao quan
lanh d6ng nguyén liéu dén thanh phan dinh
dudng cua san pham

X A Nguyén liéu  Nguyén li¢u bao
Thanh phan tuoi quan 3 thang
Carotenoid

(mg/100g chat 14,42 +0,41 18,18 £ 0,13
kho)
DPPH (mg
TEAC/100g 262; ;‘73 * 2893518937
chat kho) ’
Phenolic (mg
GAE/100g  758,54+1,53 979,10 £29,43
chat kho)

Tur két qua Bang 4 cho thdy nguyén liéu
trit dong cho hiéu suat thu hoi cac chat cao
hon so v&i nguyén liéu twoi. Cu thé ham luong
carotenoid, DPPH va phenolic thu duogc lan
lugt 1a 57,49 %, 14,42 mg/100g, 2603,43 mg
TEAC/100g chét kho, 758,54 mg GAE/100g
chét kho, d6i voi nguyén liéu trir dong 3 thang
thi ham luong cac chit thu duoc 13 18,18
mg/100g, 2893,51 mg TEAC/100g chat kho,
979,10 mg GAE/100g chat kho. Piéu nay cé
thé giai thich do trong qua trinh 1am lanh déng,

cac phan tir nude trong té bao thuc vat déng
bang lam xuét hién cac tinh thé da, chiing 1am
ton thuong vach té bao ciia nguyén liéu, vi thé
qua trinh trich ly dat hiéu qua cao hon.

4. Két luan

Sdy phun dich ca rét ¢ 130°C thu san
phém cod dd Am 3,5%, va ham lugng ca-
rotenoid (18,97mg/100g), DPPH (1609,12
mgTEAC/100g chéat kho), phenolic (704,85
mg GAE/100g chat kho). Két qua trén cho
thay quy trinh san xut bot ca rét duoc xir 1y
thuy phan bang hai enzyme két hop trude khi
sy phun mang tinh kha thi cao va c6 thé ung
dung trong san xuét cong nghiép.
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