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TOm tat

Muc tiéu cua nghién ctu nay la khao sat anh huong cia thoi gian bao quan sau thu
hoach va ty Ié chit trg sy (maltodextrin-MD* gum Arabic-GA) dén mét s tinh chat ly
hoa va cam quan cuaa bot buai 16ng C6 Co sdy phun. Hai bién sé gom thoi gian bao
quan sau thu hoach (1-8) tuan va ty Ié chét tro siy (hdn hop 85 % Maltodextrin-MD*
15 % gum Arabic-GA) (5-20) % duoc khao sat. Két qua cho thay thoi gian bao quan
sau thu hoach va ty 1& chét trg sy déu anh huéng I6n dén tinh chit hda ly va cam quan
cua san pham bot buoi. Trai budi cd thoi gian bao quan 2 tuan sau thu hoach Ia thich
hop nhat cho ché bién, san pham thu nhan c6 diém cam quan (trung binh 8,01 diém)
sau khi hoan nguyén va ham luong cac hop chat c6 hoat tinh sinh hoc nhu phenolic,
vitamin C va flavonoid cao. Bén canh d¢, véi ty 1é (10-15) % chat trg sdy (MD + GA)
gitp san pham thu nhan c6 hiéu suat thu hdi cao (57,34-58,65) % va kha ning luu giit
cac thanh phan nhu TPC, vitamin C va TFC cao. San pham bot budi hoa tan c6 do 4m
thap (4-5) %, thich hop cho viéc ton trir va van chuyén. Két qua nghién ciiu gép phan
nang cao gié tri sir dung ciia qua budi 16ng C6 C0O tai dia phuong.
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1 Gidi thiéu 2020, dién tich trong budi quy hoach chiém vi tri thir
nhit 1én dén 27 900 ha, ké dén 1a cam véi dién tich

trng 26 250 ha rdi dén chanh, quyt. Qua budi & Viét

Budi co6 tén khoa hoc la Citrus maxima Merr., Burm.

hoac Citrus grandis (L.) Osbeck., I loai trai cay dugc

Nam da dang vé chung loai va phan bé rong réi theo

ua thich. Theo quy hoach cua By Nong nghiép va Phat

trién Nong thon trong phat trién cay c6 mui, dén nim

cac vung sinh thai néng nghiép [1]. Ngoai tinh giai

khat, budi con cé tac dung phong va chira bénh. Ngoai
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nhiing thanh phan héa hoc thong thuong nhu dwong,
khoang, axit hitu co, trong budi con chira nhiéu axit
galacturonic, vitamin C, pectin, phenol, flavoinoid
(limonoid, hesperidin va naringin), cé tac dung chéng
oxy hoa rat manh, gitp 1am cham sy l30 hoa va ton
thuong cua té bao, bao vé tinh dan hdi cuia mach mau,
ngira xo ctirg dong mach, gian tiép chong cao huyét ap
va tai bién mach mau néo, giam nguy co suy tim va ung
thu [2, 3].

Siy phun dugc ching minh 1a phuong phéap siy (vi
bao) hiéu qua trong viéc chuyén ddi chat long thanh
dang bot, dic biét & nganh cong nghiép thuc pham,
nho ning suat cao, gi4 thap hon va giam thoi gian tiép
xUc véi nhiét, gidp giam thiét hai do nhiét cua san
pham cubi cung do thai gian tiép xtc cua cac giot ngéan
va tng suat nhiét twong dbi thip nén phu hop vai céc
thanh phan thyc pham nhay cam véi nhiét so voi cac
cdng nghé siy khac [4]. Nhiéu loai nuéc ép trai cay
say phun da dugc nghién cau trong san xuit chét tao
mau tir trdi cay va rau qua nhu qua mong, qua luu, qua
gac, khoai lang tim, ca rét den [5]. Hon nira, siy phun
rat phd hop dé xu ly céc thanh phan nhay cam véi
nhiét nhu carotenoid [6]. Tuy nhién, viéc siy phun cac
san pham nhu dich trai cay voi ham luong duong cao
gap kho khian vé mat ky thuat vi tinh hat am cao do
cac chat co trong lugng phan tir thap, tir d6 gop phan
gay ra van dé vé do dinh va tinh déo nhiét cua thanh
pham & nhiét 6 va d6 am cao. Pé ngin chin nhiing
van dé nay, c4c chét trg siy nhu maltodextrin (MD)

dugc bo sung vao dung dich nguyén ligu dé tao ra bot
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roi, tranh dinh, giam d6 hat am cua bot va ting kha
ning thu hoi bot. Nhing dic tinh nay lam cho
maltodextrin tré nén hitu ich cho vat liéu phu. Bén
canh d6, maltodextrin thiéu tinh chat nhii hoa va hoat
dong bé mat. Vi ly do ndy, can phai két hop cac vat
liéu phu khac véi maltodextrin tang tinh 6n dinh cho
hat san pham [7]. Gum arabic (GA) la mot
hydrocolloid véi cac chudi polysaccharide chia mot
phan nho protein gitp khac phuc van dé dinh ciing nhu
bao boc cac thanh phan nhay cam chdng lai qua trinh
oxy hoa (phenolic, vitamin, anthocyanin) do kha nang
nhii héa tét. GA c6 nhiéu tng dung trong nganh thuc
pham, dugc st dung 1am chét 6n dinh, chit lam dic,
chét nhii hoa va chit chéng déng banh [8]. Pong gop
ciia GA vao su 6n dinh caa thuc pham khir nuée da
duoc nghién ctru trude d6 [4].

Muc tiéu caa nghién ctru nay 1a danh gia anh hudng ciaa
thoi gian ton trir sau thu hoach va ty 18 chit tro siy
(maltodextrin va gum arabic) dén mot sé thong sé chat
luong cua bot hoa tan bang phwong phap phun tir
nguyén liéu trai budi 16ng C6 Co (BLCC).

2 Phuong phép nghién ciu

2.1 Nguyén viat liu

BLCC: chin déu v6 c6 mau xanh vang d& 16t va mong,
rudt hong, dugc thu nhan tai nha vuon huyén Chau
Thanh, tinh Tién Giang, sir dung nhiing bugi nhé (<1
kg), ndm ngoai da, con nguyén ven va khong hu hong
bén trong.

2.2 Quy trinh tham chiéu (Hinh 1)
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Hinh 1 So do quy trinh ché bién bot BLCC sy phun

2.3 Chuan bi mau va bé tri thi nghiém

2.3.1 Chuan bi mau

BLCC sau khi thu hoach duoc van chuyén dén phong
thi nghiém Cong nghé thuc pham, truong Pai hoc Tién
Giang. BLCC duoc ton trit trong diéu kién nhiét do
phong, khdng bao bi. BLCC chin duoc bo v, xo tring,
tach mai, tién hanh xay nhuyén véi nudc theo ty 18
nu6c:BLCC a 1:1 trong 3 phdt bang méay Panasonic
MJ M-176P. Hon hop BLCC sau d6 dugc xir ly véi
enzyme pectinex Ultra-SPL nham tang hiéu qua thu hoi
dich BLCC la ndng do enzyme 0,03 % so véi khbi
luong dich qua, nhiét d¢ xur ly 40 °C, trong 60 phut [2].

Tién hanh loc qua vai loc thong dung (kich thudc 15

200 micron), thu dich BLCC cho viéc bé tri thi nghiém.
Phan xac qua sau loc duoc tién hanh siy ¢ nhiét do
60 °C trong 4 gi¢ va thu nhan bot xo.

2.3.2 B4 tri thi nghiém

- Thinghiém 1: dnh huong cua thoi gian bao quan
sau thu hoach BLCC dén chdt lirong san pham

Thoi gian bdo quan sau thu hoach dugc bd tri tai mbe
thoi gian 1a (1, 2, 4, 6 va 8) tuan. Dich BLCC (duoc
chuan bi theo nhu mé ta & Muc 2.3.1) duogc phéi tron
vGi 5 % chat trg sdy (85 % maltodextrin (10-12) DE+
15 % gum arabic) va sy phun vai thiét bi Lab plant
SD-basic (England) & nhiét do dau vao/dau ra la
160 °C/80 °C va tc do bom cap liéu 1a 3 rpm (378
mL/gio). Céc chi tidu theo ddi: d6 4m (%), hoat d nudc
(aw), hiéu suat thu hoi (%), do hoa tan (gidy), mau sic
(L™ a", b"), vitamin C (mg %), ham luong flavonoid —
TFC (mgQE/g), polyphenol téng — TPC (MgGAE/qg) va
diém cam quan.

- Thi nghiém 2: khdo sat ty 1é chdt tro' sdy
(Maltodextrin + Gum arabic) dén chdt heong va hiéu
sudt thu hoi

Do chin thich hop duoc chon theo két qua thi nghiém
1. 250 mL/mau dich BLCC (dugc chuan bi theo nhu
md ta & Muyc 2.3.1) dugc phdi tron véi chét tro sdy
(85 % maltodextrin + 15 % gum arabic) theo ty 1€ tir 5,
10, 15, 20 %w/v, tién hanh siy phun véi thiét bi Lab
plant SD-basic (England) & nhiét d6 dau vao/dau ra la
160 °C/80 °C va tc do bom cap lidu 1a 3 rpm (378
mL/gio). Céc chi tiéu theo ddi: d6 am (%), hoat d nuéc
(aw), hiéu suat thu hoi (%), do hoa tan (gidy), mau sic
(L", a", b"), vitamin C (mg %), ham luong flavonoid —
TFC (mgQE/g), polyphenol téng -TPC (mgGAE/g) va
diém cam quan.

2.4 Chi tiéu va phuong phap phan tich
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2.4.1 Ham lugng vitamin C (mg/100 g) dugc xac dinh
bang phuong phap chuin d6 vai 2,6-DIP [9] c6 hiéu
chinh: pha lodng 1 g bot voi 20 mL axit oxalic 4 %.
5mL dich trich dwgc chuan d¢ véi thudc tha 2,6-
dichlorophenol-indophenol (DCPIP). Piém dung
chuan d6 khi mot giot du 2,6-DIP xanh s& 1am cho dung
dich chuyén thanh mau hong trong méi truong acid va
bén trong hon 15 gidy. Dung dich indophenol duoc
chuan do véi dung dich ascorbic acid chuan. Ham
luong vitamin C dwoc biéu dién bang mg trén gam
chét kho (mg/g chat kho).

a—bxVx100x 0,088

X:( v X (100 - W)m

) 1)

Trong do:

a la s6 mL trung binh khi chuan do that.

b 1a s6 mL trung binh khi chuén d6 dbi chimg.

0,088 1a s6 mg acid ascorbic twong dwong voi 1 mL
dung dich chuan DCPIP 0,001N.

V la thé tich dich chiét ban dau (mL).

W: d6 am bot, %.

v: thé tich dich chiét lay dé dinh chuan (mL)

m: khéi lugng miu vat can lac dau (g).

2.4.2 Ham luong polyphenol téng (TPC, mgGAE/Q)
[4] cO hiéu chinh: Pha loang 0,25 g bot trong 10 mL
acoton 60 %. Hat 1mL dich chiét + 0,5 mL thuéc thir
Folin - Ciocalteau dé khoang 3 phut. Sau d6 thém vao
2,5 mL dung dich Na,CO; b&o hoa, lic nhe cho déu,
dinh mirc bang nudc cat dén vach, dé trong bong tdi 30
phdt. Do do hap thu & budc séng 765 nm bang may do
guang ph (Varian Cary® 50 UV- vis). Acid gallic (0-
100) mg/L dugc sir dung 1a duong chuan va két qua
dugc biéu thi bing mg gallic acid twong duong
(GAE)/gCK.

Ham luong phenolic tong (TPC) duoc tinh theo cong

thie:  TPC=C x K x V/(100 - W) x m @)
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Trong do:

TPC: ham lugng phenolic tong (mg GAE/g bot).

C: Gia tri x tir duong chuan véi acid gallic (mg/mL).
V: Thé tich dinh mérc (mL).

W: do am bot, %

k: Hé s6 pha loang.

m: Khéi luong bot

2.4.3 Ham luong flavonoid tong (TFC, mgGE/g) [10]:
L4y 1 mL dich chiét tron véi 0,5 mL AICI3 10 % va 0,5
mL nuéc. Hn hop duoc 1 trong 10 phit & nhiét do
phong sau d6 dem do & budc song 428 nm, bang may
do quang pho (Varian Cary® 50 UV- vis).

Ham lugng phenolic tong (TFC) duoc tinh theo cong
thie:  TFC=CxKxV/(100-W)xm  (3)
Trong do:

TFC: Ham luong flavonoid tong (mg QE/gCK).

C: Gia tri x tir dwong chuan véi quercetin (mg/mL).

k: Hé s6 pha loang.

V: Thé tich dinh muc (mL).

W: d6 am bot, %

m: Khéi lwong bét, g.

2.4.4 Mau sic (L*, a*, b") [4]: st dung may do mau
Minolta CXR400 (Japan): May do mau nay dua trén
khong gian mau L'a'" cua CIE (Commission
Internationale de L’Eclairage). Hiéu chuan duoc thuc
hién trén 6 mau trang truéc khi phan tich mau (L* =
91,0, a"= +0,3165, b" = +0,3326).

2.4.5 Do hoa tan (gidy) [4]: 50 mg mau bat cho vao 6ng
nghiém nho, sau d6 thém 1 mL nudc cét, tién hanh tron
bang céch sir dung Vortex ¢ téc do trung binh
(1 500 rpm). Thoi gian dé hoan nguyén hoan toan bot
dugc ghi lai bang dong hd bam gid dién ti.

2.4.6 Do 4m (%) cua cac mau bot duoc xéac dinh theo
tiéu chuian AOAC (1998) [5] bing cach siy kho cac
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mau trong ta say (UF55 MEMMERT) ¢ 105 °C cho
dén khi dat khdi lwong khong doi.
2.4.7 Hoat d6 nude duoc xac dinh bang may do hoat do
nuéc (Novasina MS1-aw, Switzerland).
2.4.8 Hiéu suat thu hdi [11]:

H (%) = 7= x 100 (4)
Trong do:
my 12 Tng chat ran hoa tan cia bot say phun (g),
m2 12 Tong chét ran hoa tan cua dich trudc siy (g).
2.4.8 Banh gia cam quan dugc mo ta theo mo ta cua
[12] va [13] va co diéu chinh: cac mau dung dé danh
gia cam quan duoc trinh bay dudi dang dd ubng
hoa tan c6 chira 1,5 % chat khé, Hoi dong gdom 20
thanh vién (gidi tinh: 10 nit, 10 nam; nhom tudi: 20-40)

bang phuong phap cam quan thi hiéu, thang Hedonic tir
1 dén 9 (1= cuc ky khong thich va 9: cuc ky thich).
2.5 Phuong phép thu thap sé liéu va thong ké

MJi thi nghiém duoc thuc hién l3p lai 3 lan. Gié trj
trung binh va sai s cua két qua s& duoc tinh bang phan
mém Microsoft Excel (Microsoft Inc., Redmond, WA,
USA). Su khac biét dang ké (p < 0,05) cua dir liéu s&
dugc phan tich bang one-way ANOVA bang phan mém
Statgraphics XVII (Statpoint Technologies Inc, US).

3 Két qua nghién ctru va thao luan

3.1 Anh huong cua thoi gian bao quan trai BLCC sau
thu hoach dén chit luong bot
Anh huong cua thoi gian ton trir sau thu hoach dén chit

luong bot dwoc thé hién ¢ Bang 1.

Bang 1 Anh hudng cua thoi gian bao quan sau thu hoach dén su thay d6i ham lwong TPC, vitamin C, ham

lwong acid tong va flavonoid trong bot BLCC

Thoi gian TPC Vitamin C Ham lwgng axit Flavonoid

bdo quéan (mgGAE/g) (mg/100g) tong (%) (mgQE/qg)

A;— 1 tuan 3,26 £ 0,01° 134,93 £1,47¢ 0,31+0,01° 5,35 + 0,014
A2 tuan 3,17 £ 0,014 114,38 + 4,48¢ 0,30 + 0,00° 5,60 + 0,01°
As— 4 tuan 2,51 +0,01° 104,11 +2,93° 0,27 +£0,00° 4,81 +0,02¢
As— 6 tuan 2,47 +0,02° 96,79 + 4,01° 0,25 +0,01° 4,69 +0,01°
As— 8 tuan 2,93 £0,01° 92,89 + 2,45? 0,20 + 0,007 4,05+ 0,01°

Ghi chii: s6 liéu trung binh cia 3 lan Idp lai. Cdc ki tiwa, b, ¢, d, .. theo c¢ét thé hién sw khdc nhau ¢é ¥ nghia (p < 0,05).

Bang 1 cho thiy ham luong cac hop chat ¢ hoat tinh
sinh hoc dugc theo ddi gdm polyphenol, vitamin C,
flavonoid va acid téng trong bot sau siy phun déu co
chiéu huéng giam xudng khi thoi gian ton trit nguyén
lidu tang 1én ngoai trir chi flavonoid tong ting sau 2
tudn va sau d6 thé hién chiéu hudéng giam vé sau.
Nguyén nhan clia sy suy giam cac chi sb nay 1 phan
thit qua (mui) c6 sy suy giam ham luong cac chat nay
theo thoi gian ton trir. Ciing v6i thay doi hinh thirc bén
ngoai, chat lugng dinh dudng ciia BLCC ciing thay dbi

trong thoi gian bao quan. Vitamin C la chi tiéu hda hoc
quan trong danh gia chit lwong cua nhiéu rau qua sau
thu hoach, két qua thé hién ¢ Bang 1 cho thay ham
lwong vitamin C cua cac mau bot giam dan. Trong qué
trinh bao quan protopectin va hemicellulose bi thay
phan lam cho cu triic té bao khong con chat ché nén
khong khi dé di vao trong trai va thiic day qua trinh oxy
hoa vitamin C dudi tdc dung cua emzyme
ascorbinoxydase. Nguyén nhan 1a do té bao thit qua

phan chia trong giai doan chin, cac phan tmg trao doi
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xay ra ¢ cuong do cao va doi hoi sy c6 mat caa nhirng
hop chat chdng oxy hoa, trong d6 vitamin C déng vai
tro quan trong. Do chua, dudng va chét rin hoa tan ting
I1én va Vitamin C, protein giam khi chin [14].

Ham lugng flavonoid dugc ghi nhan ting va thé hién
cao nhat ¢ tuan bao quan tht 2 (5,60 mgQE/q), va thap
nhét & tuan thir 8 (4,05 mgQE/g). Két qua nay 1a tuong
ddng cong bd & tai lieu tham khao sé [15] trong qué
trinh chin cua qua sung ham luong TFC ting trong sudt
qua trinh chin va dat cao nhét ¢ giai doan tha 2 va thé
hién gia tri thip nhét ¢ giai doan chin tha 3. Mot cong
bd khac ddi véi qua dau tay ciing co két qua twong tur
rang TFC dat gia tri cao nhat khi qua chin hoan toan
[16]. Nguoc lai, ddi véi qua trang c4, ham lugng TFC
gia ting va dat cao nhat ¢ giai doan chin hoan toan. Sy
thay d6i theo chiéu huéng giam ham luong TFC & cac
giai doan phat trién va chin khéc nhau la do anh huéng
dang ké cua sy giam ham luwong polyphenol va
flavonoid la mot phan nhém cua polyphenol. Ham
luong polyphenol giam trong suét qua trinh chin cua
qua sau thu hoach, & thoi diém 1 tuan, ham luong

polyphenol la 3,26 mgGAE/g, sau d6 giam manh lién
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tuc dén thoi diém sau 6 tuan (2,47 mgGAE/g). Diéu nay
¢ thé giai thich 1a do polyphenol bi oxy héa boi
enzyme nhu polyphenol oxidase (PPO) trong qua trinh
t6n trir. Két qua nghién ciru nay ciing twong tu nhu két
qua ctia mot s6 nghién ciu trude day vé su thay doi
ham lwong polyphenol (giam) trong subt qua trinh chin
cua 4 gidng 6i trong tai Sudan. Ngoai ra, theo [11] trong
qua trinh chin ¢ du du, ham lugng polyphenol trong vo
qua va thit qua giam dan, lan luot tir 471,97 mgGAE/qg
dén 358,67 mgGAE/g va tir 1,91 dén 0,88 mgGAE/qg.

Bén canh d6, acid hitu co trong rau qua chi yéu la acid
malic, citric, tartaric va mot s6 acid hitu co khac nhu
oxalic va succinic. Trong qué trinh bao quéan, chi sd
acid giam dan theo thoi gian bao quan do chung 13 co
chat cho cac hoat dong trao ddi chit cua té bao [17].
Mat khac, sy phan huy cua acid ascorbic (vitamin C)
phu thudc vao ham luong enzyme trong mé thuce vat. O
nhiét d6 cao va thoi gian bao quan lau c6 thé day nhanh
tbc do mat mat cua chi s nay. Bén canh do, phenolic
va flavonoid c6 cdu trac khong on dinh va ty 1& phan

hiy cao & nhiét d6 bao quan cao do qua trinh oxy hoa.

Bang 2 Anh hudng cia thoi gian bao quan trai BLCC sau thu hoach dén sy thay ddi aw, Am do, do hoa tan, mau sic

Thoi gian bio quan Aw Am dd (%) P hoa tan (s) P) khiac mau AE
Ai— 1 tuan 0,33 £0,01% 4,7+0,13% 25,25 + 0,47° 6,27 + 0,212
A, -2 tuan 0,34 +0,01° 4,60 + 0,08 21,03 + 0,09 6,53 + 1,41
As— 4 tudn 0,35 £ 0,01° 6,16+0,01° 23,87 +0,15° 7,02 +1,15°
As~ 6 tuan 0,31+0,01° 5,05 + 0,10 29,45 +0,10¢ 7,30 £ 1,33
As— 8 tuan 0,32 + 0,01 4,80 + 0,012 21,12 0,242 7,00 +0,01°

Ghi chu: so liéu trung binh cua 3 lan lap lai. Cac ki tw a, b, ¢, d, ... theo cot thé hién su khac nhau ¢6 y nghia (p < 0,05).

Do 4m 1a mot yéu t6 quan trong quyét dinh dén thoi
gian bao quan ctia bot. B9 4m va hoat do nudc (aw) ctia
bot san pham thé hién khac nhau co ¥ nghia gitra cac
mau v6i thoi gian bao quan khac nhau trong diéu kién
nhiét d9 phong (p < 0,05). G Bang 2 cho thay d9 am va
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aw thé hién thip trong miu bdt & cac tuan khac nhau tir
(4,6-6,16) % va (0,31-0,35) %, tuong rng. Bén canh
d6, d6 hoa tan (thoi gian hoan nguyén) ctia bdt BLCC

trong thoi gian bao quan cac tudn khac nhau. Nhin
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chung, & cac tuan, trong thoi gian bao quan cia tudn

(A2) dat d6 hoa tan vé6i thoi gian ngén nhét (21,03 giay).

10 100
9 a* mb* mL* 99
8 I h 1 L I——98
g 7 7,
P —r 9% 2
<;5— SR
= 4 Fo4 &
C o3 - 93
27 I I I 792
1- L o1
0 - : : : : 90

1 tudn 2 tudn 4 tudn 6 tudn 8 tudn

Thai gian bao quan
Hinh 1 Chisé mau sic L*, a* va b* ciia bot BLCC theo
thoi gian ton trir nguyén lidu
Hinh 1 cho thiy cac chi s6 mau sac L*, a“va b* la gan
nhu twong dong nhau. Trong dé, gia tri L™ cao (> 90 %)
thé hién bot c6 mau sang dep. Gié tri b* duong thé hién
& tat ca mau bot (7,9-8,7) cho thdy bot c6 mau vang
nhat va it sim mau (" duong thip). Trong khi do, do
khac mau tong thé AE mic du thé hién su khac biét co
¥ nghia nhung khong khéc biét nhiéu va dao dong trong
khoang 6,27-7,30.
Bang 3 Diém trung binh cam quan theo muc d6 wa thich

(thang Hedonic)

hién sy khac biét c6 y nghia (p < 0,05). Trong d6, mau
Az tuong tmg voi thoi gian ton trit nguyén lidu 1a 2 tudn
6 diém danh gia vé muc d6 wa thich 1a cao nhét (8,00).
Két hop voi cac thong sb chat lugng duoc thé hién
trong Bang 1 va Bang 2 thi thoi gian ton trit nguyén liéu
duoc lya chon cho khao sat nay la 2 tudn voi cac thong
b vé ham lugng céac chét c6 hoat tinh sinh hoc con luu
giir tot.

Thanh phan héa hoc co ban ciia nguyén liéu BLCC (2
tuan bao quan) dugc thé hién trong Bang 4.

Bang 4 Thanh phan hoa Iy va ham luong cic chat trong

nguyén liéu (2 tuan)

Thanh phan

Ham lwgng

Do am trai tuoi (%) 85,51 "
TPC (mgGAE/100 mL) 16,44
Ham lugng acid tong (%) 0,30

Flavonoid (mgQE/mL) 23,49

Mau Piém trung binh cam quan theo
murc d§ wa thich
Ai- 1 tuan 6,11 +0,34°
A2— 2 tuan 8,01 £ 0,42°
As—4 tuan 6,11+0,31°
As— 6 tuan 5,68 + 0,25%
As— 8 tuan 5,44 + 0,112

Ghi chu: so liéu trung binh cua 3 lan lap lai. Cac ki tw a, b,
¢, d, ... theo cot thé hién su khdic nhau cé y nghia (p < 0,05).
Béng 3 cho thiy diém trung binh cam quan cia dich

BLCC sau khi hoan nguyén (1 g + 100 mL nudc) thé

Do Brix 6,9

Vitamin C (mg/100 mL) 186,27

* gia tri trung binh cua 3 lan lap lai.

3.2 Anh huéng cua ty 1& chét trg siy dén chat lugng va
hiéu suat thu hoi

Do 4m va hoat d6 nude 1a dic tinh quan trong nhét cua
bot siy phun cho biét chat lugng va thoi han sir dung
cua san phém. Do 4m lién quan hiéu suét 1am khd, tinh
chay cua bot va do on dinh bao quan cua bdt. Trong hé
thdng sdy phun, ham luong nudc cua dich nguyén liu
c¢6 anh huong dén d6 4m cudi cung cua bot dwoc san
xut. Két qua cho thay nong do chat tro sy cang ting,

d6 am ctia bot cang thap va ngugc lai.

Bang 5 Anh huong cia ty 1€ chét mang sau phéi tron dén su thay dédi hoat @0 nudc, am d0, do hoa tan, mau sdc

MD&G Aw Am dd (%)

Hiéu suit thu

Mau sic (AE) .
hdi (%)

D§ hoa tan (s)

Bo—0 % - -
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Bi-5% 0,34 +0,01° 5,55+ 0,04° 17,32 + 0,36° 7,52 +0,86° 52,14 + 2,01®
B—-10% 0,34 +0,01° 5,31+0,01° 17,89 + 0,61° 6,79 + 0,84%® 57,34 + 1,34
B:-15% 0,32 £0,01? 4,40 +0 ,01* 30,25 £ 0,47° 5,36 +£1,42* 58,65 + 2,12°
Bs+—20% 0,31 £ 0,022 4,26 +£0,23* 34,18 + 0,36 5,26 +1,30% 56,25 + 0,84°

Ghi chu: so liéu trung binh cua 3 lan ldp lai. Cac ki tw a, b, ¢, d, ... theo cét thé hién sy khdc nhau cé y nghia (p < 0,05).

MD: maltodextrin, G: gum arabic.

Bang 5 cho thay, ddi v6i mau dbi chimg (khéng bo sung
chit mang 1 maltodextrin va gum arabic) thi hiéu sut
qué trinh siy rét thap, céc hat dugc tao ra véi s luong it
va rat dinh, chu yéu dong lai trén thanh budng siy va quéa
trinh ling xody & cylon thu hdi 1 hiu nhu khong c6. Khi
tang ty 16 maltodextrin va gum arabic phdi tron vao dich
BLCC da thay phan tir (5-20) % thi hiéu suét thu hdi san
pham ting dan va dat cao nhét & mirc phéi tron 14 15 %.
Tuy nhién, khi tang ty I¢ MD 1én cao hon (20 %) thi hi¢u
sut thu hdi bot giam xudng con 56,25 %. Khi ndng do
maltodextrin cao hon ciing dan dén viéc tao ra cac hat
I6n hon, didu nay c6 thé lién quan dén do nhét cia dung
dich, ting theo cap sé nhan véi nong do maltodextrin,
kich thudc giot chat long trung binh thay ddi truc tiép
VGi d6 nhét cia chat long ¢ toc do cap liéu khong doi.
Do nhét chit long cang cao, céc giot hinh thanh trong
qua trinh sdy cang Ién va do d6 sau qua trinh sdy phun
thu duoc cac hat cé kich thude I6n hon.

Do am lién quan dén hiéu qua lam khd, tinh chay cua bot
va do 6n dinh bao quan cua bot. Két qua cho thdy ndng do
chit kho cang tang, d6 4m cuia bot san pham cang giam.
Khi d6 Brix ting tir 5 % dén 20 % thi d6 4m s& giam
twong ng 1a tir 5,55 % con 4,26 %. Hon nita, ty 1¢ chat
tro sdy cao hon dan dén giam ay trong bot va dao dong tir
0,34 xubng 0,31 va twong tmg v6i chidu hudng giam cua
d6 hoa tan. Nong do chat kho caa dich siy cang cao tuong
tmg luong MD* GA bé sung vao dich cang nhiéu, khi
d6 ham lugng nudc trong dich sy thap nén qua trinh

bdc hoi nude xay ra nhanh hon, d6 4m bot sau siy thap
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hon. Hon nira, maltodextrin 1a thanh phan hd tro cho
qua trinh sy, giGp san phim nhanh khé va c6 do am
thip. Khi ting muc maltodextrin tir 10 % dén 15 %
(w/v), thi ham lwong am giam trong bot san pham [18].
Nong d6 MD* GA ting 1én lam tang lwong chét ran cua
dung dich va giam luong 4m dé bay hoi.

Bén canh d6, do hoa tan (thoi gian hoan nguyén) cua
bot san pham tang 1én khi ting ty 16 MD* GA phdi tron.
Kich thudc hat nhé hon cta cac hat duoc san xuit véi
nhiéu maltodextrin hon co thé din dén ty Ié dién tich bé
mét trén thé tich tiép xuc voi nudc 16n hon, diéu nay sé
g6p phan vao téc do hoa tan nhanh hon [11]. Khi ting
nong d6 maltodextrin dat ngudng 20 %, d6 nhét dung
dich cao lam cho qua trinh hinh thanh céc hat lam khé
cham, dan dén su hinh thanh bot wét dinh vao budng
say. Két qua nghién ctiu trén phu hop véi cong bd [19]
khi tién hanh say phun nuéc ép 6i. D6 hoa tan giam khi
ham lugng maltodextrin va gum arabic ting. P§ hoa
tan ctia bot nude ép lyu 1a thap nhat (thoi gian hoa tan
cao) & maltodextrin phan trim cao nhét (60 %) va nhiét
d6 sdy (140 °C). Thém nhiéu maltodextrin va gum
arabic co thé lam ting kha niang hoa tan khéi luong 16n
ctia bot. Bang 5 cho thy didu twong tu khi ndng do chat
trg sdy (Maltodextrin va gum arabic) cho do hoa tan
cao & nong do 5 % (17,32 gidy) va do hoa tan thip ¢
ndng d6 20 % (34,18 giay).

Mau sic (d6 khac mau — AE) ctia bt giam dan, & ndng
dd6 5 % dat cao nhét (7,52) va th?ip nhat & néng do
20 % (5,26). C6 thé quan sat thidy Bang 5 khi san pham
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b6 sung ti 1¢ chét trg say maltodextrin va gum arabic
ham luong cao thi mau sic s& giam dang ké. Con néu
bd sung ti 1& chat trg siy maltodextrin va gum arabic
thap thi khi say s& gip khé khan va hiéu suat thu hoi
bot thap di vi tinh dinh cua san pham chwa duoc cai

thién nén con dinh nhiéu 1én thiét bi.
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¢ 1 b* - 100

- mL*
N - 80
£
w6 5
o 5 60 "2
z =
5 S

; 40

2 20
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0 : : ‘ : 0

5% 10% 15% 20% BC
Ty 16 MD + GA

Hinh 2 Chi s6 mau sic L*, a" va b”" ciia bot BLCC theo

ty 1é chat trg sdy

Hinh 2 cho thay, chi sé mau caa bot thé hién khac nhau
c6 y nghia theo ty 1¢ chat trg say. Khi tang chat trg siy
thi chi s6 thé hién sic vang (b* duong) giam. Nguyén
nhan 1a do chét tro sdy maltodextrin va gum ban dau co
mau trang sang va khi bo sung nhiéu sé& Ia cho bot thu
dugc c6 mau tring hon va giam di mau vang nga cua
dich buéi. Trong khi d6, chi s6 6 sang (L*) va sic do
(a*) tang nhung khong c6 su khac biét.

Maltodextrin vira la chat hd trg hoa tan, vira la chat don
trong qua trinh sdy phun 1am tang hiéu sut thu hdi cua
bot sau khi sdy. Gum arabic giup ting do day, tao gel,
giit chit dinh dudng cua dich chiét trong qua trinh sy,

han ché t6n thit v& mit dinh dudng.

Bang 6 Anh hudng cua ty 1€ chét mang dén sy thay d6i ham lwvong TPC, vitamin C, ham lugng acid téng va flavonoid

MD&G TPC Vitamin C Hz‘nmvlu’qng Acid Flavonoid
(mgGAE/Q) (mg/100g) tong (%) (mgQE/qg)
Bo— 0% - - - -
Bi—-5% 3,93+0,01¢ 167,2 + 1,854 0,22 + 0,00¢ 6,30 £ 0,01°
B>,—10 % 2,87 +£0,01° 157,42 + 4,40° 0,20 £0,01° 5,77 +0,01°
B3:—15% 2,28 +0,01° 140,8 + 1,47° 0,17 +0,01° 5,01 +0,01¢
Bs—20 % 1,52 + 0,012 125,64 + 3,682 0,15 £ 0,002 4,04 +£ 0,012

Ghi chii: s6 liéu trung binh cua 3 lan lap lai. Cac ki tw a, b, c, d theo cot thé hién su khdc nhau

co y nghia (p < 0,05).

Polyphenol di dugc ching minh rang c6 dic tinh chong
oxi hoa. Bang 6 cho thdy, ham lugng polyphenol tong
s6 ¢6 su thay doi thuyét phuc theo timg ndng do chat
trg sy va thé hién su khac biét y nghia thong ké (p <
0,05). Nong do chat sdy cang tang thi luong TPC thu
nhén dugc trong bt s€ cang gidm. Ham luong
polyphenol giam tir 3,93 mgGAE/g ¢ ndng d6 chat phdi
tron 5 % xudng 1,52 mgGAE/g & nong d6 chat phbi

tron 20 %. Két qua tuong tu voi nghién ctru & tai liéu
tham khao sé [19] cho bot nu6e ép amla sdy phun va
trich din boi [11] cho bt nudce ép 16 hoi sdy phun.

Vitamin C 1a hop chat hoa hoc acid ascorbic — dé tan
trong nudc, it tan trong ruou va dung moi hitu co.
Vitamin C tuong ddi bén véi nhiét, tuy nhién rat d& bi
oxy hoa bodi oxy khong khi. Vitamin C dong vai tro
quan trong trong viéc danh gia mirc 46 béo vé cta cac
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chat trg say dugc str dung. Bang 4.6 cho ta thay khi ting
nong do chat mang (maltodextrin va gum arabic) co sur
khac biét & mirc ¥ nghia thong ké (p < 0,05). Ham luong
vitamin C giam dan khi ting ndng d6 maltodextrin va
gum arabic vi ham luong chét ran tong thé ctia miu ting
lén. Ham luong vitamin C cao nhét & néng dd chét trog
sdy 5 % (167,2 mg/100 g) va thip nhat & ndng do 20 %
(125,64 mg/100 g). Két qua tuong tu cling tim thdy dbi
vGi bot nude ép trai cdy hac mai bién [15].

Flavonoid 12 mot chat chdng oxy héa manh mé, gitp co
thé khoe manh va c6 kha nang giam nguy co mac mot
sd bénh mén tinh. Flavonoid 1a mét thanh phan thudc
nhém polyphenol, do vdy sy thay d6i ham lugng
flavonoid c6 lién quan dén sy bién ddi cia thanh phan
polyphenol trong vat liéu nghién ctru. O Bang 6 cho
thiy khi ting ndng do chét trg sdy thi dan dén ham
luong flavonoid tong ctia bot BLCC giam. Khi ting
ndng do chat tro sdy tir ndng do 5 % (6,30 mg QE/g)
1én ndng d6 20 % (4,04 mgQE/g) ham luong flavonoid
trong bot BLCC giam. Do chét trg siy maltodextrin va
gum arabic 12 chit mang tro nén viéc st dung v6i ham
luong cao din dén su gia ting ham lugng maltodextrin
trong san pham lam giam ham lugng cac chat khac. Két
qua tuong tu ciing di dé cip trong nghién ciru [18].
Trong nghién ctru nay, khi ting ndng d6 maltodextrin
tir 5 % 1én 10 %, ham lugng polyphenol tong trong bot
trai amla giam dang ké.

Bang 7 Diém trung binh cam quan cia dich ép BLCC sau

khi hoan nguyén

. Piém trung binh cim quan theo mirc
Mau
do wa thich
Bo—-0% -
B1-5% 6,00 + 0,332
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B.—10% 6,11 + 0,382
B:—-15% 7,56 + 0,20°
Bs—20 % 6,56 + 0,207

Ghi chu: 50 li¢u trung binh cua 3 lan lap lai. Cac ki tw a, b,
¢ d,... theo cét thé hién su khdc nhau c¢é ¥ nghia (p < 0,05).
Bang 7 cho thay diém trung binh cam quan cua dich
BLCC hoan nguyén tur bot co su khac nhau theo ty 1€
chat tro say. Trong d6, hai nghiém thirc c6 diém cam
quan 16n hon 5 diém 1a mau bot say véi 10 % va 15 %
chat trg siy. P6i vi mau 15 %, diém cam quan thé hién
cao nhat (6,89) va thap nhét 1a 5 % (3,44) diéu nay co
thé 1a cac mau duoc sdy voi lugng chit mang it s& cho
cam giac vi dang nhiéu hon. Nguoc lai, khi mau dugc
say voi luong chit mang nhiéu c6 thé dan dén lam mat
hwong vi ty nghién caa nuéc BLCC va dan dén két qua
diém cam quan thap hon.

Nhu vay, ty 18 phdi tron chat trg siy (10-15) %
maltodextrin va gum arabic lam cho bot min, khé, do
am va hoat d6 nudc thap, kha ning hoa tan tot, va kha
nang gitr lai cac chat c6 hoat tinh sinh hoc tuong ddi

cao dugc lra chon 1a thdng sé thich hop cho thi nghiém.
4 Két luan

Thoi gian bao quan sau thu hoach va ty 18 chit tro sdy
déu anh huong lén dén tinh chat héa Iy va cam quan
cua san pham bot BLCC siy phun. Trai BLCC c6 thoi
gian bao quan 2 tuan la thich hop nhat, gip san pham
c¢6 diém cam quan va ham luong cc chit dinh dudng
cao. Bén canh do, véi ty 16 tir 10 % dén 15 % chit tro
say gilp san pham thu nhan c6 hiéu suat thu hdi cao va
bot ¢6 chat lugng tét nhat. San pham thu dwoc c6 ciu

trdc min, d6 am thap gidp kéo dai thoi gian bao quan.
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Effect of spray-drying process parameters on different properties of pomelo (Citrus grandis (L.)
Osbeck) juice powder
Ung Minh Anh Thu?, Nguyen Tan Hung?
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Abstract In this study, the effects of post-harvest storage time, the ratio of carrier material (maltodextrin -MD*
gum arabic-GA) on some physiochemical and sensory properties of Co Co pomelo powder were investigated. Two
variables including post-harvest storage time (1-8) weeks, (ii) 5%-20% concentrations of carrier agents (a mixture
of 85 % Maltodextrin-MD* 15 % gum arabic-GA) were investigated. The results showed that different post-harvest
storage times and concentrations of carrier agents had significant effects on the physicochemical properties of
spray-dried products.The content of bioactive compounds such as TPC, vitamin C and TFC in raw grapefruit and
grapefruit powder showed a decreasing trend as the storage time increased. In particular, grapefruit with a storage
time of 2 weeks after harvest was most suitable for spray-dried grapefruit powder processing, the obtained product
had a sensory score (average 8.01 points) after reconstitution and a high content of bioactive compounds such as
TPC, vitamin C and TFC. In addition, with a ratio of 10%-15% drying aids (MD + GA), the obtained product had
a high recovery efficiency (57.34-58.65) % and the ability to retain components such as TPC, vitamin C and TFC.
The soluble grapefruit powder product had a low moisture content (4-5) % suitable for storage and transportation.
The research results contribute to improving the usage value of Co Co pomelo locally.

Keywords Co Co pomelo, flavonoid, polyohenol, spray - drying, vitamin C.
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