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NGHIEN CUU XU LY ENZYME VA
PHOI MALTODEXTRIN DEN HIEU SUAT
VA CHAT LUONG BOT XOAI BA MAU

Trdn Xudn Hién! , Lé Thi Thity Hang! , Nguyén Tuin Hing!

Xoai (Mangifera Indica L.) 1a mot trong nhiing loai trai cay phd bién ctia viing nhiét d6i giau chat
dinh dudng va co6 nhleu duoc tinh d6i véi stic khoe con ngu(n duoc goi la “vua trai cay nhiét déi” [1].
Xoai Ba Mau la gidng xoai cho trai quanh nim va c6 ning suit cao. Tral xo0ai Ba Mau c6 trong lugng
dat toi 1,0-1,2 kg, thit trai chéc, it xo, hat mong. Tuy nhién xo4i ciling glong nhu céc loai trai cay khac
thoi gian bao quén rat ngin, dé xay ra hu hong, giam gia tri cam quan, gia tri dinh dudng, gay kho
khin trong qua trinh van chuyén. Bén canh hinh thuc st dung ¢ dang tuoi, xoal con duoc ché bién
thanh cac san pham gié tri gia ting nhu mut xoai sdy déo, banh xoai, xoai l4t sy kho. .. s& tin dung
duoc ngudn nguyén lidu trén. Viéc nang cao gié tri clia trai xoai dé mang lai hidu qué kinh té cao bang
viée da dang hoa cac san pham 1a diéu can dugc quan tam. Viéc ap dung cac ki thuat ché bién ngudn
nguyén lidu nay dé co thé sir dung va ché bién san phdm quanh nam 1a van dé can quan tam. Trong
ché bién cac dang nudc ép ddi vai cac loai qua co phan thit qua khé tich nude, nhiéu két qua nghién
curu cho tha"iy viée bd sung enzyme dat dugc hiéu suét thu hoi cao hon [2,3,4,5]. Ngoai ra, séy phun 1a
mot phu(mg phép tién tién duoc sir dung rong ri dé tao ra san pham bot chat lwong cao tir dich qua.
San pham sy phun c6 do hoat dong ctia nude thap, khoi lugng giam dé dang cho Vlec van chuyen va
ton trir nhung van giit dugc chat dinh duong co trong nguyén liéu [6]. Mot trong sO nhung san phim
duogc quan tdm hién nay 1a bot hoa tan ché bién tir xoai bang cong nghé sdy phun, gop phan da dang
hoa cac san pham tir xoai, cung cip cho ngudi tiéu ding mot san pham an toan, tién 1oi.

Twr khoa: Xoai Ba Mau, do chin, enzyme pectinase/hemicellulase, maltodextrin, scfy phun.

I. PAT VAN PE

Xoai (Mangifera Indica L.) 12 mot
trong nhiing loai trai cay pho bién cua
vung nhiét déi giau chat dinh dudng va
¢4 nhiéu dugc tinh d6i voi strc khoe con
nguoi, duge goi la “vua trai cay nhiét
dsi” [1]. Xoai Ba Mau la giéng xoai
cho trai quanh nam va c6 ning suét cao.
Trai xoai Ba Mau c6 trong luong dat
t6i 1,0-1,2 kg, thit trdi chic, it xo, hat
mong. Tuy nhién xoai ciing giéng nhu

cac loai trai cay khac thoi gian bao quan
rat ngin, dé xay ra hu hong, giam gia tri
cam quan, gia tri dinh dudng, gay kho
khin trong qua trinh van chuyén. Bén
canh hinh thuc st dung ¢ dang tuoi,
x0ai con duge ché bién thanh cac san
pham gia tri gia ting nhu mut xoai sdy
déo, banh xoai, xoai lat séy kho... s€ tan
dung duoc ngudn nguyén liéu trén. Viéc
nang cao gia tri ciia trai xoai dé mang
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lai hiéu qua kinh té cao bang viéc da
dang hoa cac san pham 1a diéu can duoc
quan tﬁm Viéc ap dung cac kS/ thuat ché
bién ngudn nguyén liéu nay dé c6 thé st
dung va che bién san pham quanh nam
1a van dé can quan tim. Trong ché bién
cac dang nude ép d6i v6i cac loai qua co
phan thit qua kho tach nudc, nhiéu két
qua nghién ctru cho thiy viéc bo sung
enzyme dat duoc hiéu suit thu hoi cao
hon [2,3,4,5]. Ngoai ra, say phun 1a mot
phuong phap tién tién duoc sir dung
rong rii dé tao ra san pham bot chat
lugng cao tir dich qua. San pham siy
phun c6 do hoat dong cia nudc thép,
khéi lugng giam dé dang cho viéc van
chuyén va ton trir nhung van giit duogc
chét dinh dudng co trong nguyén liéu
[6]. Mot trong s6 nhitng san pham dugc
quan tam hién nay la bot hoa tan ché
bién tir x0ai bang cong nghé sy phun,
g6p phan da dang héa cac san pham tir
x0ai, cung cap cho ngudi tiéu ding mot
san phém an toan, tién loi.

II. POITUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vit li¢u

- Xoai Ba Mau: duoc thu hai tai cac
xa ¢ huyén Chg Mdi, An Giang. Chon
xoai nguyén li¢u c6 do chin thu hoach
luc 100-105 ngay tudi (sau khi dau trai),
ton trlt & nhiét dong phong (30+£20C)
trong 6-8 ngay; dé trai dat do chin k¥
thudt, trai xoai con nguyén ven, khong
hu hong.

- Maltodextrin (10-12 DE): Xuit x:
Phap - Cong ty hoa chat Mién Nam Chi
nhanh Can Tho cung cap.

- Enzyme pectinase, hemicellulase
(Cong ty Novoenzyme) — Cong ty hoa

chat Mién Nam Chi nhanh Can Tho
cung cap.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phap thi nghiém

Xoai dugc rira sach, tién hanh tach thu
hdi thit qua va trit dong & -20°C cho cac
nghién ctru tiép theo. Can 100 g nguyén
lidu (rd d6ng) phdi v6i nudce theo ty 16
1:2 (w/w) vau & cac nhiét dg, thoi gian
va ty 16 enzyme theo nhu b tri thi ng-
hiém. Sau khi két thuc thuy phan, thuc
hién v6 hoat enzyme bang cach ngam
vao nude néng & nhiét dd 99+1°C trong
5 phut trude khi loc va thu nudc xoai.
Mbi thi nghiém duoc bd tri hoan toan
ngau nhién voi 3 1an lap lai. Két qua thi
nghi¢m trude lam co sé cho thi nghiém
sau. S6 liéu thu thap duoc xur 1y bang
phan mém Microsoft Excel va Stat-
graphics Centurion 15.2.11.0.

2.2.2. B tri thi nghiém

- Thi nghiém 1: Khao sat anh hudng
cuia nhiét do (40-60°C) va pH (4,0-5,5)
Ién hoat tinh cua enzyme pectinase/
hemicellulase (ty 1& 1:1) dén hiéu suat
thu hdi dich qua trén nguyén liéu xoai;
cac thong sd ¢ dinh: 0,2% enzyme
pectinase/hemicellulase, thoi gian thuy
phan 60 phut.

- Thi nghiém 2: Khao sit nong do
enzyme pectinase/hemicellulase (0,2-
0,8%) va thoi gian (30-120 phut) thuy
phan dén hiéu suat thu hoi dich qua.

- Thi nghiém 3: Khao sat anh hudng
ciia ndng do chit kho (°Brix) sau khi
phéi ché véi maltodextrin (10 15, 20,
25) dén chat luong san pham bot xo0ai
say phun cac thong s6 ¢ dinh: nhiét
do say 180°C, téc d6 bom nhap liéu 10
RPM; nhiét d6 dau ra 75-80°C.

27



TC.DD & TP 15 (5,6) - 2019

2.2.3. Cac chi tiéu danh gia va phuwong phap phan tich

Bdng 1: Chi tiéu va phwong phap phan tich

Chi tiéu

Phwong phap

Hiéu suat thu hdi (%)

Ham luong acid tong (%)

Ham lugng vitamin C, mg%

Ham lugng chét kho hoa tan, Obrix
pH

Mau sic (L*, a*, b*)

Do hoa tan

Hiéu sudt: H —=  x 100

m0
TCVN 4589:1988

Chuan do v6i iod (Mussa and Sharaa, 2014)

Str dung chiét quang ké Refractometer:
0 — 320Brix do truc tiép (Atago, Nhat Ban)

Str dung pH ké Hanna HI2040-01 (M)

Str dung may do mau Minolta CXR400 (Nhat)
Thuc hién theo Al-Kahtani and Bakri (1990)

1. KET QUA:

3.1. Anh huéng ciia nhiét d9 va pH
thiy phan dén hi¢u suat thu hoéi dich
qua bang enzyme pectinase/hemicel-
lulase

Enzyme pectinase la hé enzyme
thuong mai bao gobm enzyme hemicel-
lulase, cellulose, protease,... khi dugc

bd sung vao khdi thit qua nghién s&
lan luot phan cét cac thanh phan ciu
tao nén thanh té bao, pha vo cAu tric
va giai phong cac thanh phan bén trong
[7]. Hi¢u suét trich ly dich xo0ai dugc
xr 1y bang enzyme pectinase/hemicel-
lulase v&i anh hudng cia nhiét do thuy
phan va pH méi truong thuy phan duoc
thé hién trong Bang 2.

Bing 2: Anh huwéng ciia nhiét dé va pH dich xodi ii dén hiéu sudt thu hoi dich qua

Nhiét do

> Phong (30°C) 40°C 50°C 60°C  Trung binh

4,0 81,65 83,25 84,10 82,60 82,90°

4,5 82,60 85,65 86,15 84,15 84,64

5,0 83,05 85,35 86,65 83,01 84,54

5,5 82,20 84,65 87,20 83,00 84,26
Trung binh 82,384 84,73¢  86,03°  83,21°

Ghi chii: Cdc chir cdi theo sau cdc gid tri trung binh khdc nhau thé hién s khdc biét cé ¥ nghia

thong ké (5%); a,b,c... theo cét béi yéu té pH; A, ...
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Két qua thdng ké (bang 2) cho thiy,
hiéu suét thu hdi dich qua thu duoc thé
hi¢n su khac nhau cé y nghia (p<0, 05)
khi thay d6i pH va nhiét do u. Khi tién
hanh 1 & nhiét do 40 va 50°C cho luong
dich qua cao nhat (84,73 — 86,03%).
Khi tang hodc giam nhiét do u (30 va
60°C) thi lwong dich qua thu hoi giam.
Pectinase/hemicellulase la nhém en-
zyme hoat dong tét & khoang pH 4.5

- 6,0; nhiét do t6i wu la dusi 50°C
[8 9]. Két qua khao sat nay kha tuong
ddng voi mot sé cong bd trén nguyén
liéu xoai cat Hoa Loc [2]. Nhu vay, ¢
nhiét d6 40 va 50°C enzyme pectinase/
hemicellulase phu hgp voi hoat dong
trong nghién ctru trén déi twong xoai

Ba mau. Mat khéc, pH cling anh hudng
kha r& dén luong dich qua thu hoi sau
qua trinh thuy phan, lugng dich qua thu
hdi cao nhét khi khao sat ¢ gia tri pH
4,5 (84,74%) va luong dich qua gidm
& cac pH con lai (4,0; 5,0 va 5,5), két
qua nay phu hop vdi nghién ctru trén
trai xoai [10]. Nhu vay, pH 4,5 1a toi
uu cho qua trinh u.

3.2. Anh hwéng ciia nong do enzyme
pectinase/hemicellulase va thoi gian u
dén hi¢u suit thu hoi dich qua

Dich xo0ai nghién duoc bd sung enzyme
pectinase/hemicellulase & cac ndng do
va thoi gian @ khac nhau di thé hién sy
khac biét c6 ¥ nghia (p<0,05) vé luong
dich trich ly dugc thu hdi (Bang 3).

Bing 3: Anh hwéng ciia nong d enzyme pectinase/hemicellulase va thoi gian 1 dén
higu suatthu hoéi dich qué (pH 4,5; nhiét dp 50°C)

Enzyme (%)
0,2 0,4 0,6 0,8 Trung binh
Thei gian (phut
30 83,65 84,6 86,6 87,27 85,532
60 87,00 87,25 87,5 87,6 87,340
90 90,60 91,15 92,56 92,00 91,58¢
120 90,73 91,00 92,16 92,25 91,54¢
Trung binh 87,994 88,508 89,70¢ 89,78¢

Ghi chii: Ghi chu: Cac chir cdi theo sau cac gia tri trung binh khac nhau thé hién sy khdc biét

c6 ¥ nghia thong ké (5%); a,b,c... theo cét béi thoi gian; A, B, C, ...

enzyme pectinase.

Theo bang 3 cho thay, lugng dich qua
trung binh thu dugc tng v6i cac mic
noéng do enzyme pectinase/hemicellu-
lase thé hién sy khac biét c6 y nghia.
Hiéu suét thu hoi dich qua c6 khuynh
huéng ting (tir 87,99 dén 89,70%)

theo hang boi nong do

khi bd sung enzyme tir nong do 0,2
dén 0,6%. Tuy nhién, khi tiép tuc ting
ndng do enzyme 1én 0,8% thi hiéu suit
trich ly dich qua khong thay d6i dang
ké (89,78%) va khong thé hién sy khéc
biét y nghia thdng ké so voi khi sir
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dung ndng do enzyme 1a 0,6%. Ngoai
ra, khi thira co chat, van téc phan tng
tang khi ndng do enzyme ting nhung
khi nong d6 enzyme bao hoa voi nong
d6 co chat thi van toc phan tmg khong
thay d6i hoac khong tang thém khi ting
néng d6 enzyme [2]. Mit khac, phan
mg thuy phan xuc tac bai enzyme can
c6 mot khoang thoi gian tdi thiéu d6i
voi tung loai enzyme, nén theo bang 3
cho thay, khi tang thoi gian u thiy phan
dich qua tir 30 1én 90 phut thi hi¢u suat
thu hdi dich qua c6 khuynh huéng ting
tir 85,53% dén 91,58%. Viéc kéo dai
thoi gian hoat dong thily phan 1a can

thiét dé tao ra luong dich qua nhiéu.
Tuy nhién, thoi gian thiy phan qué kéo
dai ciing khong tao ra lugng san pham
nhiéu hon ma lai mat nhiéu thoi gian
va lap luan nay tuong dong véi két qua
thu nhan cua nghién ctru nay, u ¢ 120
phat thi hiéu suat thu hoi c¢6 khuynh
huong giam it (91,54%). Nguoc lai,
thoi gian thily phan qua ngan (30 phut)
khong du cho phéan tng thuy phan nén
hi¢u suat thu hoi dich qua ciing thip
(85,53%). Nhu vay, néng do enzyme
thich hop cho hoat dong thiy phén
nén la 0,6% va thoi gian hiéu qua la
90 phut.

Bing 4: Thanh phan héa ly ciia dich xodi sau khi thity phén béi cdc théng so t0i uwu

Thanh phan Thong s6
Ham luong chat kho hoa tan (°brix) 8,34
pH 5,12

Chi sO mau sac: L* - a* - b*

73,31 - 6,54 - 22,41

Dich xoai sau khi thuy phan c6 obrix
trung binh 8,34 dugc phdi ché véi
maltodextrin dén °brix theo nhu b
tri thi nghiém, tién hanh loc va sdy
phun tao ra san pham. Két qua thi ng-
hiém cho thay, d6i v6i mau say khong
bd sung maltodextrin va bd sung véi
murc thip (10 va 1%rix) s& khong c6
bat ky luong bot ndo tich liy trong
bo phan thu hoi. Céac hat duoc tao ra
khi sdy rat dinh va chu yéu dong lai
trén thanh budng sdy va qua trinh ling
xo0ay & cylon thu hoi khong thé phuc
hdi duoc (Hinh 1). Péi v6i mau dich
x0ai bd sung maltodextrin dat ’brix
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cao (20 va 25) thi tinh trang thu hoi bot
sdy da dugc cai thién. Nhitng két qua
nay cho thiy, maltodextrin 1a mot cong
cu hd tro say kho hiru ich trong viéc
sdy phun dich ép xoai vi no giup cai
thién nang suat cua san pham. Viéc bo
sung maltodextrin ¢ thé 1am ting tong
ham luong chit ran trong dich va do
d6, 1am giam do 4m ctia san pham [11].
Mit khac maltodextrin c6 thé thay doi
d6 dinh bé mat cua cac loai duong cé
trong lugng phan tir thap nhu glucose,
sucrose, fructose va acid htru co, do
d6, tao diéu kién siy kho va giam do
dinh cta sdy phun.
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Hinh 1. Sy bam dinh, khong tao hat
on dinh ciia bgt xoai trong bp phén
thu hoi (say mau 15°brix)

Viéc thay d6i d6 kho ban dau cua dich
x0ai 1am anh huong dén d6 am va do
hoa tan ctia bot san pham (Bang 5). Két
qua, cho thdy do 4m cta bot giam khi
maltodextrin thém vao nhiéu. Trong hé
théng sdy phun, ham lugng nudc dich
x0ai c¢6 anh huong dén do am cudi
cung cua bdt dugc san xuat. Viéc bod
sung maltodextrin vao dich xoai nhiéu
trudc khi sdy phun lam ting tong ham
luong chét ran va giam luong nudc cho
bay hoi. Do d6, giam do am cua bot
san pham 3,36% d6i voi mau 25%rix

Bxd5

Hinh 2 Sin phim bjt xodi sdy

phun cho dich xoai 20 va 25°brix

va 3,82% dbi voi mau 20°brix. Két qua
thu dugc trong nghién ctu nay kha
tuong dong v4i mot s6 cong bd trong
véc sdy phun bot dua hau [11]. Diéu
nay c6 nghia 1 bot c6 d6 am thap hon
¢ thé thu dugc bang cach ting ty 1é
phan trim cta maltodextrin dugc thém
vao. Tuy nhién, néu ty 1¢ phan trim
cua maltodextrin qua cao, bt dugc san
xuat s& co chat luong thap hon vi cac
chét dinh dudng tir dich xoai s& bi pha
loang. Trong truong hop dich xoai thi
s& lam mau vang dic trung s& mat di.

Bing 4: Anh hwong ciia dp khé ban diu ciia dich xoai sau phoi ché dén dp am va

do hoa tan

Miu c6 d9 khd ban dau

Hiéu suit thu hoi

A R ° P n
(tinh theo d§ °brix) (% WIV) Do am (%) Do hoa tan (giay)
20%rix 11,24 3,82 22,7
25%rix 12,15 3,36 20,5

Maltodextrin chu yéu duoc sir dung
trong qué trinh siy phun do tinh chat
quan trong la do hoa tan cao trong
nudc [12]. Thir nghiém hoa tan da do
tbc do hoan nguyén ciia bot siy phun
vao nudc. N6 duogce biéu thi theo thoi
gian ctia bot dé hoan nguyén qua trinh

khir nude trong nude. Két qua (Bang 5)
cho thay ¢ do kho ban dau cang cao thi
thoi gian hoa tan dugc rit ngan ¢ muc
20,5 gidy (25%rix) so véi 22,7 gidy
(20%brix). Két qua nay twong dong voi
mot s6 cong bd cho rang chi s6 hoa tan
trong nudc cua bot khoai lang da tang
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lén khi lugng maltodextrin tang lén
[12]. Maltodextrin 12 mot loai bot co
d6 am thap thé hién do hoa tan tot va
khong thém huong vi va mui cho sén
pham cudi cung. Ham luong vitamin
C 1a mot chi sé vé chét luong cta nudc
ép va trong qua trinh siy phun; vitamin
C dong vai tro quan trong trong viéc
danh gid muc d0 bao v€ cua cac tac
nhan mang duogc su dung [12]. Ham
luong vitamin C cua bdt xoai dao dong

tir 0,031-0,034% két qua nay thé hién
khac nhiéu so v6i ham luong vitamin
C ctia mot s6 két qua nghén ctru tir bot
qua 1& chau A (126,31-222,02 mg/100
g), bot 6i (114,79 mg/100g), bot luu
11,52-31,56 mg/100g). Nhiing sy khac
nhau nay c6 thé 1a két qua cta cac loai
mau va phuong phép xir 1y khic nhau.
Sy thay d6i ham luong vitamin C cia
bot xoai theo “Brix dich xo0ai duoc thé
hi¢n & Bang 6.

Bing 6: Anh hwong ciia dp khé dich xoai sau phéi ché dén ham lwgng vitamin C

Au c6 do kho Vitamin C i .
Mau c6 d kho Acid (%) Chi s6 mau sin phim
tinh theo "brix (mg%)
20%rix 0,034° L*=85,14; a*=3,15; b*=21,42
25%rix 0,031? L*=83,58; a*=2,52; b*= 20,32

Ghi chii: Ghi chu: cdc chik cdi a,b,c... theo sau gia tri trung binh thé hién sw khdac nhau & mirc

¥y nghia 5%.

Két qua tir bang 6 cho thdy, ham
luong acid ascorbic da bi anh hudng
dang ké boi lugng maltodextrin 1a chat
ho tro séy kho va thé hién su khac nhau
c6 nghia (p<0,05) & cac ’brix khac
nhau. Ham luong vitamin C giam khi
néng do maltodextrin ting diéu nay
1a do ham luwong chit rén tong thé cta
mau ting [13,14]. Ngoai ra, két qua
do mau cua bot véi mau 20 va 25%rix
cling duoc thé hién trong Bang 6 cho
théy, gid tri L do d6 séang cua mau, + a*
do mau do trong khi + b* do mau vang.
Nhin chung, chi s mau ciia bot giam
& mau 20%rix thé hién & ca gia tri L,
a* va b* so voi mau 25%rix. Diéu nay
ngu ¥ rang mau cua bot s& nhat mau
hon (mau vang) khi bo sung malto-
dextrin nhiéu. Su thay ddi ctia mau bot
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theo chiéu hudng giam chi s b* so véi
mau dich xoai truéc khi sy phun la
do sy pha huy cua carotene & nhi¢t do
cao [11]. Tom lai, néng d6 chat hoa tan
(dugc phdi tron v6i maltodextrin) cia
dich xo0ai trudc khi sdy phun c6 anh
huong 1o rét dén chat lugng. Dua theo
céc két qua danh gia thi viéc b sung
maltodextrin vao dich xoai dat 20°brix
duogc st dung dé ché bién bot xoai séy
phun 1a thich hop & diéu kién thi ng-
hiém nay.

IV. KET LUAN

Qua trinh nghién ctu cho thay diéu
kién thich hgp cho qua trinh thay phan
thit xoai Ba mau cta 2 loai enzyme
pectinase/hemicellulase (ty 1é¢ 1:1) tai
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nhiét d¢ 14 50°C va pH 4,5 v6i néng do
enzyme t6i uu la 0,6% trong thdi gian
90 phut. Nong do chat kho cua dich
xoai sau khi phéi ché v6i maltodex-
trin anh hudéng 16n dén kha nang thu
héi san phdm bot xoai ba mau dat cac
thanh phén héa ly nhu mau séc, vitamin
C, do hoa tan. Két qua cho théy, nong
dong chat kho hoa tan sau khi phoi ché
v6i maltodextrin 1a 20°brix 1a phit hop
nhaatscho qua trinh sy phun thu san
phdm bot xoai ba mau mong muén.
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Summary
EFFECT OF PECTINASE ENZYME TREATMENT AND MALTODEXTRIN
MIXING ON PRODUCTION OF “BA MAU” MANGOES POWDER

The study was conducted to evaluate some factors affecting the processing of “Ba
mau” mangoes powder by spray drying method such as optimal raw ripeness, applica-
tion of pectinase enzyme treatment for improving “Ba mau” mangoes juice recovery
efficiency and the concentration of soluble dry matter when mixing with maltodextrin
that were suitable for drying. The results showed that appropriate maturity for process-
ing was 6-8 days after harvest (at 100-105 days after flowering); The optimal pectinase
hydrolysis conditions (hydrolyzed pH 4.5; temperature: 40-50°C; time: 90 minutes and
enzyme ratio: 0.6%) provided 90% of juice recovery efficiency. The juice of “Ba Mau”
mangoes that was mixed with maltodextrin at 20°brix was suitable for spray drying.
“Ba mau” mangoes powder of spray-drying had a light-yellow color and typical flavor
of mango powder.

Keywords: “Ba Mau” mangoes, ripeness, enzyme pectinase/hemicellulase, maltodextrin,
spray drying.
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