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TOM TAT

Nghién ciru nay dwoc thuc hién d@é xdc dinh anh hwong cia chat mang (Gum Arabic va
Maltodextrin) va dé Brix dich |4 dira sau phai ché (5-15°Brix) 18n tong ham lwong
polyphenol (TPC) va ham lwong chlorophyll cua bot chiét Xudt la dira. Két qud cho thady,
Maltodextrin va gum Arabic la hai logi chdt mang ho tro ot cho qud trinh sy phun tao
hat véi @6 Brix sau phéi ché 10-15°Brix. Trong s tat ca cAc mau bét, mau dwoc san
Xudt véi dé Brix 10 c6 TPC (2,99 mg GAE/g) 1a cao nhdt véi chat mang 1a maltodextrin
va Chlorophyll a (17,40 pg/g), Chlorophyll b (27,95 ug/g) va Chlorophyll tong
(45,51ug/g) Véi chat mang la gum Arabic. Tuy nhién, do dé am cao (7,56% doi Véi mau
10°Brix véi maltodextrin) khong phi hep véi thoi han si dung cia san phdam bét nén
dieu kién nay khodng thé duroc coi la diéu kién thudn lgi cho san xudt bét 1& diza. Do dé,
Mdu diwrgC san xuat bang viéc phéi trén véi gum Arabic dén 10°Brix 1a phi hop hon véi
dé am san pham bt 14 5,03% véi dé phdn tan twong vng 1a 17 gidy khi hoan nguyén.

Tir khoa: 14 dira, maltodextrin, gum Arabic, sdy phun, polyphenol, chlorophyll.

EFFECTS OF CARRIERS AND PRIMARY TOTAL SOLUBLE SOLID ON
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ABSTRACT

This research was conducted to identify influences of carriers (Gum Arabic,
Maltodextrin) and total soluble solid after mixing (5-15°Brix) on TPC and chlorophyll
content of Pandanus amaryllifolius extract powder. The results showed that,
Maltodextrin and Arabic gum were two types of suitable carries for spray drying with a
Brix degree after mixing was 10-15°Brix. Among all the powder samples, samples
produced with 10°Brix had the highest TPC (2.99 mg GAE/g) with maltodextrin and
Chlorophyll a (17.40 ug/g), Chlorophyll b (27.95 ug/g) and total Chlorophyll (45.51
ug/g) with Arabic gum carrier. However, because the high moisture (7.56% for sample
10°Brix with maltodextrin) is not suitable for the shelf life of the powdered product, this
condition cannot be considered as favorable condition for pineapple leaf powder
production. Therefore, samples produced by mixing with Arabic gum to 10°Brix are
more suitable with a powder moisture content of 5.03% with a corresponding dispersion
of 17 seconds when reconstituted.

Keywords: Pandanus amaryllifolius, maltodextrin, Arabic gum, spray-drying,
polyphenol, chlorophyll.
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GIOI THIEU

L& dira (Pandanus amaryllifolius) duoc st dung rong rai trong am thuc Dong Nam A

nhu mot loai huong liéu va mau thuc
pham. Trong am thyc Viét Nam, |4 dta (14
nép) dugc dung phé bién dé nhuom mau
xanh cho cic moén an. La dua rat dé trong
va duoc str dung & khap noi, khong nhitng
dé dang tao mau xanh twoi dep mit ma
con ¢6 huong thom dic trung rat d& chiu.
L& dtra con dung dé tao mau cho céc loai
thach hay mét vai loai nudc giai khat. La
dora ngay cang dugc quan tam trong
nganh cdng nghiép thuc pham vi né cho
chat mau tu nhién va huong vi dic trung
clia cac mén an truyén théng. Chiét xuat
tr 1a dua hién nay dugc cong nhan la
nhom chat mau xanh ty nhién va thanh
phan thom trong nhiéu cong thirc nau an
theo phong cach chau A (Senklang &
Anprung, 2010). La dua truong thanh co
mui thom va ¢6 mau xanh dam chta
luong diép luc cao va cac hop chat thom
(Laohakunjit & Noomhorm, 2004). Do
dic tinh twoi s& mat di nhanh chong sau
khi chiét xuat nén ky thuat xir ly dé
chuyén dich thanh bot s& cung cap mot
hinh thirc 6n dinh hon cho thi truong. Sy
phun 13 mot phuong phép tién tién duoc
st dung rong rai dé tao ra san pham bot
chat luong cao tir dich 14. Céc chat mang
kho khac nhau nhu maltodextrin, Gum
arabic dugc st dung trong siy phun dé
giam thiéu van dé dinh. Maltodextrin va
Gum arabic chii yéu duoc sir dung trong
say phun do d6 phan tan cao va do nhot
thap la nhitng tinh chat quan trong cua bot
say phun. Ngoai ra, c6 mot vai bao cao
cho thdy rang su két hop giita keo gum
arabic va maltodextrin trong say phun
hiéu qua hon so vai s dung riéng I€
(Quek et al., 2007). San pham say phun cd
d6 hoat dong cua nudc thap, khbi luong
giam d& dang cho viéc van chuyén va ton
trir nhung van giit duoc chat dinh dudng
c6 trong nguyén liéu (Phisut, 2012). Vi
viéc st dung rong réi bot 14 dua trong
nganh céng nghiép thuc pham, T6 chirc

tiéu chuan qudc té tai Geneva (ISO) da
dua bot 14 dua vao trong danh sach cac
loai thao moc va gia vi. Tinh dau tir 14 dta
c6 tiém ning sé thay thé cho tinh dau vani.

Tuy nhién cac nghién ctu vé san pham
bot 14 dira mang tinh thuong mai & nudc
ta van chua duoc quan tdm nhiéu. Vi vay,
viéc nghién cau san xuat bot 14 dia hoa
tan & quy md phong thi nghiém vaéi viéc
khao sat anh huéng cua chét trg siy dén
thanh phan dic trung trong 1a dua nhu
chlorophyll, pholyphenol,... tir nguyén
liu ddi dao, san c6 trong tu nhién nham
gop phan khai thac va sir dung nguon
nguyén liéu nay mot cach hiéu qua hon.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén vat liéu va dung cu - thiét bi
L4 dua: duoc thu hai tai huyén Chéau
Thanh, tinh Bén Tre, sir dung 4 daa con
nguyeén ven, khong hu hong.
Maltodextrin: (Xuat xu Indonesia) —
Cong ty CEMACO VN- Can Tho.

Gum Arabic: (Xuat xa Trung Qudc) —
Cong ty CEMACO VN - Can Tho.

Phwong phap nghién ciru

Tién hanh thi nghiém: Trich ly dich vai ty
18 Nugc/La daa la 2/1. Tién hanh bo sung
maltodextrin (10-12 DE) va gum Arabic
dé dat do Brix (5-15). Tién hanh say phun
dich trich ¢ nhiét do 170°C, toc do nhap
licu 14 RPM (670 ml/gid) bang may siy
Mini Spray Dryer DHSL-SD303 (Han
Quéc). Mau bot dugc bao goéi PA chan
khong va bao quan ¢ nhiét d6 phong.

MJi thi nghiém duoc bd tri hoan toan
ngau nhién vai 3 1an lap lai. Két qua thi
nghiém trudce lam co so cho thi nghiém
sau. S6 liéu thu thap dugc xir Iy bang phan
mém Microsoft Excel va Statgraphics
Centurion 15.2.11.0.
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Cac phuong phap phan tich

Tong ham lwgng chét riin hoa tan theo
dd Brix (°Brix): dugc xac dinh bang cach
sir dung khuc xa ke cam tay Atago (Nhat).

Xac dinh Polyphenol téng (Phwong
phép Folin-Ciocalteau)

Chiét xuét: hoa tan 1 g bot vao 5 mL
methanol. Hut 0,1 mL dich loc cho vao
binh dinh mtic 10 mL, thém 1,5 mL thuéc
thir Folin 1/10, lac déu dé yén 5 phat. Tiép
tuc thém vao binh dinh muac 4 mL dung
dich Na2CO3 20%, sau d6 dinh muc Ién
10 mL bang nuéc cat. Hon hop duoc u
trong diéu kién bong ti trong 30 phut dé
phan &ing xay ra hoan toan. Po d6 hap thu
cua dung dich ¢ budc song 738 nm. Pon
vi tinh bang mg duong luong axit galic
(mgGAE/qQ).

Xac dinh ham Ilwong chlorophyll
(Phwong phap xac dinh cia Arnon,
1949)

Hoa tan 1 g bot voi 5 ml 80% acetone.
Hon hop nay sau d6 duoc ly tim & 5000xg
trong 2 phut. Do hap thu cta chit ndi trén
bé mit dugc do bang may quang phd &
budc song 470, 645, 663 nm. Nong do cac
sic t6 dugc tinh tir cac phuong trinh sau
khi A 1a d6 hap thy (nm): Chlorophyll

tong (Ct)= 8,2* As63+20,2* Agas.
Chlorophyll a (Ca) = 12,7*Ases-
2,59*Aess.  Chlorophyll b (Ch) =

22,9* Agas-4,7* Ases.

Po mau sic (phwong phap ciaa Perkins-
Veazieetal., 2001): Str dung May so mau
Minolta CR-400, Nhat Ban.

Po d9 phan tan (theo mé ta ciia Quek
etal., 2007): Cho 50 mg mau bot va 1 mL
nude ct vao mot 6ng nghi¢m nhé va tron
bang cach sir dung Vortex & toc do trung
binh. Thoi gian dé hoan nguyén bot dugc
tinh bang giay.

Phwong phap thu thap va xir ly s6 liéu:
Thi nghiém duoc bd tri hoan toan ngau
nhién véi 3 1an I3p lai. Phan tich ANOVA
véi kiém dinh LSD va so sanh cac mirc do
cia ting nhan t6 bang chuong trinh
Stagraphics XV.I.

KET QUA THAO LUAN

Sw thay doi
(MgGAE/gck)

Cac hop chat phenolic da dugc béo céo 1a
rat nhay cam véi nhiét o, do d6 chung dé
bi phan hity khi tiép xtc véi phuong phap
xt 1y nhiét (Minh, 2019). Két qua thuc
nghiém cho thay, d6i véi mau d6i chung
khéng bd sung chat l1am day, thi chi c6
mét it bot tich liy trong budng siy va bo
phan thu théi bot. Cac hat dugc tao ra rat
dinh va chu yéu dong lai trén thanh budng
say va xyclon xoay va khong thé phuc hoi
duoc. Do d6, viéc bd sung maltodextrin
va gum Arabic dé lam tang °Brix trudc khi
say phun dé nghién ctu tac dung cua nd
d6i vai san pham sy phun. Két qua khao
sat anh huong cia chat mang va do Brix
sau phdi ché dén TPC trong bot 14 dira
duoc thé hién qua Bang 1 va Hinh 1.

ham Ilwgng TPC

Biang 1. Bang thong ké ANOVA cho ham lugng TPC theo chat mang va °Brix

Source Sum of Squares| Df | Mean Square | F-Ratio | P-Value
MAIN EFFECTS
A:Brix 11.8272 2 5.9136 105.32 | 0.0000
B:Chat mang 9.49129 1 9.49129 169.04 | 0.0000
INTERACTIONS
AB 0.874471 2 0.437236 7.79 0.0068
RESIDUAL 0.673772 12 0.0561477
TOTAL 22.8667 17
(CORRECTED)
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Nghiém thirc

Hinh 1. Sy thay d6i ham lugng TPC theo loai chit mang va °Brix
Ghi chu: Brix: nong do chdt kho sau khi phoi ché; MD: maltodextrin; GA:
gum Arabic

Bang 1 cho thay, ham lugng TPC trong
bot 14 dira thé hién su khac nhau cd y
nghia (P<0,05) theo loai chat mang su
dung va °Brix cua dich chiét sau phéi ché
cling nhu sy twong tac gitra hai yéu té nay
la ¢6 y nghia. Ham lugng TPC nhan dugc
trong mau bot duoc 1am day bang viéc su
dung maltodextrin (1,88+4,17 va trung
binh 1a 3,01 mgGAE/g) la cao hon so véi
gum Arabic (1,02+2,60 véi trung binh la
1,56 mgGAE/g). Mat khac, khi sir dung
chat mang cang nhiéu, tuong Gng vai
°Brix dich chiét sau phdi tron thi ham
lugng TPC cang thap, diéu nay dién ra
tuong tw nhau ddi véi ca maltodextrin va
gum Arabic. Theo Quek et al., (2007), thi
maltodextrin ¢6 do DE thap c6 dic tinh
lien két dinh dudng tot hon. Maltodextrin
cling duoc chirng minh 1a mot chat ma hoa
rat t6t cho cac loai duong c6 trong lugng
phan tir thap nhu fructose va axit hitu co.
Mit khac, tir Hinh 1 cho thay riang véi
viéc b6 sung maltodextrin, kha niang luu
gitt TPC duoc cai thién va hiéu qua hon
gum arabic. Viéc diéu chinh °Brix 10+5%
maltodextrin va gum Arabic cho két qua
t6t hon vé kha niang thu hoi bot san pham

so véi 5°Brix. Nhitng két qua nay cho thay
maltodextrin va gum Arabic 1a mot chat
hd trg sdy kho hitu ich trong viéc siy phun
nudc ép la daa vi no gidp cai thién nang
suat ciia san pham. Gia tri TPC theo tuong
tac gitra chat mang va °Brix thé hién khac
nhau c6 ¥ nghia. Trong d6, cidc mau
Brix5,MD va Brix5,GA va Brix10,MD co
ham lugng TPC vuot tréi hon céc mau
con lai (4,17; 2,60 va 2,99 mgGAE/qg,
tuong tng). Maltodextrin rat hiéu qua vé
mat chi phl ‘trong khi gum arabic la mot
su can d6i t6t trong cac dac tinh 1am giam
sy 6n dinh nhil tuong, duy tri va bao vé
chéng lai qua trinh oxy hoa. Mat khéc,
maltodextrin c6 thé lam thay doi do dinh
bé mat cua cac loai duong ¢ trong lugng
phan tir thip nhu glucose, sucrose va
fructose va axit hitu co, do d6, tao diéu
kién lam khé va giam do dinh ctaa san
pham say phun (Loh Seng Kean., 2005).
Tuy nhién, néu maltodextrin dugc thém
vao 1a hon 10%, thi két qua 1a bot bi mat
mau xanh hap dan.

Sw thay d6i ham lwong chlorophyll
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Bang 2. Bang phan tich phuong sai d6i v6i Chlorophyll a

Source Sum of Squares| Df | Mean Square |F-Ratio| P-Value
MAIN EFFECTS
A:Brix 0.219645 2 0.109823 1.66 0.2315
B:Chat mang 5.77751 1 5.77751 87.17 | 0.0000
INTERACTIONS
AB 12.8018 2 6.40092 96.57 | 0.0000
RESIDUAL 0.795358 12 0.0662799
TOTAL 19.5944 17
(CORRECTED)
Bang 3. Bang phan tich phwong sai d6i véi Chlorophyll b
Source Sum of Squares | Df | Mean Square | F-Ratio | P-Value
MAIN
EFFECTS
A:Brix 0.226925 2 0.113462 0.47 0.6358
B:Chat mang 39.2855 1 39.2855 162.88 | 0.0000
INTERACTION
S
AB 20.2511 2 10.1256 41.98 | 0.0000
RESIDUAL 2.89434 12 0.241195
TOTAL 62.6579 17
(CORRECTED)
Bang 4. Bang phan tich phuong sai di vai Chlorophyll tong
Source Sum of Squares | Df | Mean Square | F-Ratio | P-Value
MAIN
EFFECTS
A:Brix 0.891006 2 0.445503 0.92 0.4259
B:Chat mang 75.459 1 75.459 155.38 | 0.0000
INTERACTION
S
AB 65.7922 2 32.8961 67.74 | 0.0000
RESIDUAL 5.82766 12 0.485639
TOTAL 147.97 17
(CORRECTED)
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Hinh 2. Su thay d6i ham lugng chlorophyll a, chlorophyll a va chlorophyll tong theo
loai chat mang va °Brix
Ghi chu: Brix: nong do chat kho sau khi phoi ché; MD: maltodextrin; GA: gum Arabic

Bang 2, 3 va 4 cho thiy, ham luong
chlorophyll a, chlorophyll b va
chlorophyll tong trong bot la dira thé hién
sy khéac nhau c6 y nghia (P<0,05) theo
loai chat mang st dung va khéng khac
biét theo °Brix cua dich chiét sau phdi ché
nhung su tuong tac gitta hai yéu t6 nay la
c6 v nghia. Nhin chung, ham lugng
chlorophyll trong bét 14 dta khi say voi
Gum Arabic 1a cao hon ddi vai bot 14 dta
duoc sdy véi maltodextrin. Gia tri
chlorophyll tong cao nhat 1a & mau bot
Brix15, GA va thap nhat 1a miu Brix15,
MD (11,20 va 2,60 pg/g) (Hinh 2). Két
qua nay twong ddng voi cdng bd cua

Caliskan & Dirim (2017) d6i voéi rau
Spinach siy thi sy mat chat diép luc co thé
12 do hiéu ng nhiét trong qua trinh say
phun trén su pha hiy diép luc. O nhiét do
cao, ham lugng chit diép luc cua bot 1a
dira duoc tim thy thap va diép luc nhay
cam voi nhi¢t va kha nang luu gilr ciia n6
bi anh huong boi nhiét do va thoi gian xir
ly nhiét. Viéc bd sung cac chat lam kho
(maltodextrin/gum Arabic) vao dich gay
ra ton that diép luc cao do hiéu tng pha
lodng va d6 luu giit thap hon duoc ghi
nhan cho mau sir dung maltrodextrin so
voi cac loai bot khac cé chira chéat lam
kho.

Sw thay d6i chi s6 mau sic (L*, a*, b* va AE)
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Hinh 3. Syr thay doi chi 50 mau theo chat mang va °Brix Su thay doi do am va do phén
tanGhi chu: Brix: nong do chat khé sau khi phoi che; MD: maltodextrin; GA: gum Arabic
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Hinh 3 cho théy, céc chi sb mau sic L*,
a* b* va do khac mau AE thé hién su khac
nhau c6 y nghia (P<0,05). Gia tr1 L* do
do sang cua mau, a* do mau do trong khi
b* do mau vang. C6 thé nhan thiy rang
khi °Brix dau vao ting, cac gia trj -b* ting
nhung gia tri +a* va L* giam ddi voi ca

maltodextrin va Gum Arabic. Piéu nay
g6p phan vao su thay di d6 khac mau AE.
Su khac nhau nay gan nhu tuong dong vai
su khac nhau vé chi sd chlorophyll khi
Brix dau vao cang lén thi ham luong
chlorophyll cang nho dbi véi chat mang 1a
Gum arabic

Hinh 4. Sy thay d6i d0 Am theo loai chat mang va °Brix
Ghi chu: Brix: nong dg chat kho sau khi phoi ché; MD: maltodextrin; GA:
gum Arabic

Hinh 4 cho thay, ham luong do am trong
bot 14 dira thé hién su khac nhau cd y
nghia (P<0,05) theo loai chat mang sir
dung va °Brix cua dich chiét sau phoi ché
cling nhu sy tuong tac gitra hai yeu to nay
13 c6 y nghia. Am do ¢ cac mau siy VO'l
maltodextrin 1a cao hon so vé6i cac mau
sdy voi gum Arabic v6i cac °Brix tuong
tmg. Ham luong d6 4m cao nhit va thap
nhét thu dugc 1a 7,64% va 5,03%. Theo
trich dan ctia Tran and Nguyen (2018) thi
déu nay co thé duoc giai thich boi mot
thuc té 1a bot hiit Am cang cao thi do am
dat duogc cang cao. Nhu vay khi st dung
hiéu chit mang thi s& 1am ting kha nang
hit Am cua bot. Mt khac, cling theo trich
dan nay thi bot dugc sdy v6i gum Arabic
luén c6 do thuay hoa cao hon so voi
maltodextrin va trong qué trinh xtr Iy sau
khi sdy phun, hdn hgp bot v6i gum arabic
dugc cho 1a c6 kha nang hap thy nude tir
modi truong xung quanh nhanh hon
maltodextrin, din dén do 4m cao hon
(Tonon et al., 2009; Sahin-Nadeem et al.,
2013). Két qua danh gia trong thi nghiém
nay thé hién khong phu hop voi 1ap luan

trén khi 6 4m do dugc tir mau bot sdy véi
maltodextrin luon 16n hon cac mau bot
sdy tr gum Arabic vdi cac °Brix tuong
ung.

Mit khac, do am giam dan khi str dung
nhiéu chat mang ké ca ¢ maltodextrin va
gum arabic. Theo mo ta ctia Fazaeli et al.,
(2012), thi d6 am cua bot dau den giam
khi ndng d6 chit mang mang tang tur 8%
lén 12 hoac 16%. Dleu nay co thé duoc
giai thich bai thuc té 13 ndng d6 bd sung
cua chat lam kho dan dén su gia tang chat
ran trong mau va giam tong do am cho
bay hoi. Tuy nhién, Goula &
Adamopoulos (2010) cho thdy su gia ting
d6 am v6i su gia ting nong do
maltodextrin do sy hién dién cia cac phan
tr maltodextrin 16n hon khién cac phan tir
nude kho khuéeh tan. Diéu nay c6 thé giai
thich rang chinh céc thao tac thu hoi, xir
Iy va tién hanh do dac miu co thé dan dén
cac sai léch nay.

Thir nghiém hoa tan nham do tdc do hoan
nguyén cua bot sdy phun vao nudc. N6
dugc biéu thi theo thoi gian cua bot dé
hoan nguyén qua trinh khir nudc trong
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nude. Két qua tir hinh 4 cho thiy, d6 phan
tan hay kha niang hoa tan ctia bot thé hién
Khéac nhau c6 y nghia (P<0,05) theo °Brix
sau phéi ché va khong bi anh huong bai
loai chit mang. Tuy nhién, su twong tic
giira hai yéu t6 nay 1a c6 y nghia. Nong do
chat kho str dung cang cao thi d6 phan tan
(gidy) cang nho. Kha nang hoa tan ctia bot
14 dira tang 1€n khi tang ty I¢ maltodextrin
va gum phdi tron, vi maltodextrin va gum
c6 kha ning hoa tan rat tot nén 1am ting
kha ning hoa tan ctia bot sau khi say phun.
Tuy nhién, khi tang ty I¢ maltodextrin
phdi tron s& ting nong do chat kho dich
sdy, anh huong khong tét dén chat luong
ctia bot san pham. Hién tuong nay co thé
lién quan dén d6 Am cua bot dugc san
xuét. Loai bot nay c6 xu hudng két tu cao
hon, giup ting kha niang phuc hoi ciia bot.
Tir két qua, c6 thé thiy rang c6 mot moi
quan h¢ tich cuc gitta do phan tan va do
am cua bot.

KET LUAN

Nong do chét kho sau phdi tron véi chat
mang la maltodextrin hodc gum Arabic c6
anh hudng dén ham luong TPC,
Cholorophyll, dé am, do phan tan, mau
sdc cta bot 14 dtra. Nhu vay, maltodextrin

va Gum Arabic déu c6 thé s dung lam
chét tro sfiy cho qua trinh tao hat tir dich
14 dira khi sy phun véi °Brix t6i thiéu 1a
5°Brix. O d¢ Brix 10 va 15 sau khi phi
tron, lwong chat lam day du dé mang cac
chét va tao thanh dang hat. So véi do Brix
15, thi 6 Brix 10 loi thé hon vé gia tri
kinh té. C6 su khac nhau vé d6 am, do
phan tan, thanh phin cac chét trong san
pham 1a do anh huong ty 1¢ maltodextrin
phdi tron. Tuy nhién, tinh hat am nhiéu
van chua duoc cai thién nén san phém
bam dinh nhiéu 1én thanh thiét bi lam qua
trinh sy phun thuc hién kho khan. Khi
tang ty 1¢ maltodextrin hodc Gum arabic
thi qué trinh say thuc hién dé dang nhung
s€¢ lam ham Iugng TPC, Chlorophyll
giam, nhu vay bd sung chat tro siy dén do
Brix 10 Ia thich hop.

LOI CAM ON

Cac thi nghiém duoc tién hanh tai Truong
Pai hoc Tién Giang va Vuon wom Cong
nghé Han Qudc (Can Tho). Nhom tac gia
xin chan thanh cam on cac cong sy da hd
trg cho cong trinh nghién ctru nay gém:
V& Vinh Phuéc va Nguyén Thi Ngoc
Thuong (Sinh vién nganh Coéng nghé
Thuc phém, Pai hoc Tién Giang).
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