HOA HOC - CONG NGHE THUC PHAM

KHAO SAT CAC YEU TO
ANH HUGNG PEN QUA TRINH
SAY PHUN BOT CHUOI NAM MY
CAVENDISH BANANA

® TRAN THI DUYEN

TOM TAT:

Nhiim dat hiéu suat thu hdi bot chudi cao va tao sin pham cé chat lugng t6t, nhém tic gid khio
sét cdc thong s& 4nh hudng d&€n qua trinh sy phun 1a ham Iugng chait kho dich qué trudc khi say,
nhiét dd sdy dau vao, toc dd bom nhap liéu. Nghién citu da xac dinh dugc ham lugng chi'tkho dich
qué trudc khi sdy 12 20%, nhiét do siy dau vao & 160°C va tdc dd bom nhap liéu 12 10 mL/phit.
Hiéu suat thu hdi bot chudi 1a 57,5% va do 4m 1a 5,2%. Bot chudi c6 tinh chdt cdm quan tot: kho,
min, tan hoan toan trong nudc; mau vang nhat; vi ngot nhe; ddm bao an toan céc chi tiéu vi sinh;
khong c6 kim loai ning Arsen vd cd. Bot chudi sdy phun ra ddi 1am ting gid tri gia ting cho ciy
chudi Nam My Cavendish banana trén dia ban tinh Ba Ria - Viing Tau; tir d6 khuy&n khich m&
rong dién tich trong loai chudi nay. Bot chudi sdy phun ng dung nhiéu trong cong nghé thuc
phdm va my phdm phéi dep; 1a dugc liéu thién nhién d€ hd trg cho nhiéu cin bénh, gép phan ning
cao sitc khde cong dong.

T khéa: bot chudi, sdy phun, ham lugng chat kho, nhiét do siy, toc do bom nhap liéu, cay

chu6i Nam M§ Cavendish banana.

1. Dat vin dé

Theo S Nong nghiép va Phét trién Nong thon,
tdng dién tich trdng chudi trén dia ban tinh Ba Ria
- Viing Tau dat khodng hon 1500 ha gom gidng
chudi cAy mé6 Nam My, chudi s, chudi cau. Pic
biét 12 giéng chudi cAy mdé Nam M§ Cavendish
banana dién tich ngay cang ting (1000ha) do cho
ning suit cao, thich nghi t6t v6i diéu kién thd
nhudng va khi hau Ba Ria - Viing Tau, m4t it cong
chim séc, dién tich tdp trung nhiéu nhit trén dia

ban cidc huyén Chau buc, Xuyén Moc. Nhitng
nim gin day, gid chudi 1én xudng thit thudng
khi&n ngudi trong lao dao, phdi ldm vao tinh cinh
chd "gidi citu" do ngudn cung vudt qui ciu khién
gid chu6i gidm manh, chi con tr 1.500 - 2.000
ddng/kg va khong c6 thuong 14i dén thu mua,
ngudi trong phdi nhin cdnh chudi chin rung day
vudn va d6 bd. Hon nira, ton that sau thu hoach
cta chudi khd 16n, bdi chudi 1a loai qua ho hap dot
bi&n, vong ddi lvu trit ngén.
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P& gidi citu nan chudi “rét gid”, mot s6 ho dan
viing trdng nguyén liéu da ché bi€n cic san pham
tif chudi nhu: chudi say (1kg chudi tuoi siy khd con
0,3 d&n 0,4 kg), chudi ép, chudi tim dau chién cic
loai, kem chudi, rugu chudi. Tuy nhién, quy md sin
xudt nhd 1&, chua ti€p can khoa hoc k§ thuit, nén
chat lugng sdn phim khoé ki€m sodt. Trong nghién
ctu ndy, nhém tdc gid da dng dung ky thuat siy
phun dé san xudt bt chudi.

Bot chudi 13 sdn phim dudc ché bién bing
phuong phép siy phun dich puree qua. SAy phun la
cdng nghé tién ti€n tao ra nhitng sin phim dang bot
khd c6 chat lugng cao, tdc dd say nhanh, thich hop
d€ tao ra bot trdi cay tir dich qua, 12 nguyén liéu rat
nhay cdm vé nhiét do, cAn gidm thiéu thdi gian siy.
Bot chudi thudng duge dung lam dd udng véi
cacao, sira bot, lam banh ngot va thdc dn tré em,
ngudi bénh [3].

2. Phuong phap nghién ciiu

2.1. Vit liéu nghién citu

Chudi cdy mé Nam My: trong & huyén Xuyén
Moc, tinh Ba Ria - Viing Tau, dat d6 chin udng.
Chu6i sau khi rita, cit khic, hap cdch thiy 100°C
trong 5 phit rdi 1am lanh nhanh, béc vo, xay
nhuyén thanh puree, U vi pectinase va ép ldy
dichloc.

Enzyme: Pectinase Ultral SP-L: tén thuong mai
la PECTINEX 120L, do hang NovoNordisk Pan
Mach sin xuft; dugc sdn xuat tif nAm Aspergillus
aculeatus. Ch& phim c6 hoat tinh pectolytic va
hemicellulolytic, hoat tinh 26.000 PG/ml (PG -
polygalacturonase). Enzym hoat dong & pH 3.5 -
5,5, nhiét do 25 - 55°C.

Maltodextrin: sin pham ctia Nhat Ban, dang bot
min, mau tring, khong mui, tan hoan toan trong
nuéce, dd &m 6-7% va chi s6 DE 1a 17-20.

Thiét bi nghién citu: DE ti€n hanh qu4 trinh siy
phun dich chu6i, nhém téc gid st dung mdy siy
phun ctia Trudng Pai hoc Bach khoa Thanh phd Hb
Chi Minh; sdn xuit tai nudc Anh ctia Cong ty L.P.
TECHNOLOGY LTD c6 Model No: SDO - 05,
Serial No: 1210298. Dang ban cong nghiép, ning
suatsay la 1-3kg nudc boc hai/gid, tdc dd bom nhap
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liéu giao dong tir 5 - S0mL/phiit, nhiét do t8i da ctia
tdc nhan say dau vao 1a 350°C).

2.2. Cdc phuong phdp phdn tich

Mot s6 thi nghiém phan tich héa 1y, vi sinh
dugc thuc hién tai phong thi nghi¢m Khoa K¥
thudt - Cong nghé ctia Trudng Pai hoc Ba Ria -
Viing Tau va phong Thi nghiém Hda hoc, Khoa
K§¥ thuat - Héa hoc, Trudng Pai hoc Bach khoa
Thanh ph& H6 Chi Minh. Mt s thi nghiém phan
tich, héa 1y, vi sinh ctia mau t8i uu dudc kiém tra
tai Trung tAm Sic ky Hai Ping, Thanh phd Ho
Chi Minh.

Phuong phdp xdc dinh ham lugng nudc theo
TCVN 9934:2013

Phuong phdp xdc dinh ham lugng dudng tdng
theo TCVN 4074:2009

Phuong phdp x4c dinh ham lugng tinh bot theo
TCVN 4594:1988

Phuong phdp xdc dinh ham Iugng tro theo
TCVN 5105:1990

Phuong phép xdc dinh ham lugng chat kho hoa
tan: bang chiét quang k&

Phuong phap xdc dinh ham lugng 4m biing thiét
bi can sy am MB23

Phuong phap xdc dinh ham lugng kali theo
AOAC 969.23

Phuong phap xdc dinh ham lugng canxi theo
phuong phip ndi bd (EHC-TP2-010) (Ref.
AOAC968.08 (2011)

Phuong phdp xdc dinh ham lugng magie theo
phuong phip ndi bd (EHC-TP2-010) (Ref.
AOAC968.08 (2011)

Phuong phép xdc dinh ham lugng phospho (theo
AOAC995.11)

Phuong phdp x4c dinh Arsen vd cd (As) theo
phuong phdap ndi bo 1.0 (EHC-TP2-238).

Phuong phip xdc dinh hiéu sudt thu hodi sin
phiam [1]: tinh biing % lugng chit kho trong sin
phim so v&i lugng chit kho trong dich qué trudc
say phun.

Phuong phdp danh gid cdm quan: chit lugng
cam quan clia sadn phim bot chudi sdy phun dugc
d4nh gi4 biing phuong phap cho di€ém chit lugng
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tong hdp sin phidm theo tiéu chuin Viét Nam
(TCVN 3215 - 79).

Phuong phdp x& ly s8 liéu: phin mém
Statgraphic Centurion XV, phdn tich phuong sai
ANOVA va ki€m dinh LSD d€ két luan vé sy sai
khéc gitra cic nghiém thic.

2.3. Phuong phdp bo tri thi nghi¢m

2.3.1. Khdo sdt sy dnh hudng ciia ham lugng chdt
kho dich qua trudc khi sdy dén chat luong va hiéu
sudt thu hoi ciia bot chudi

Thi nghiém dugc bo tri va ti€n hanh véi nhan t6
thay d6i 12 ham lugng chat kho 1an lugt 1a 15%;
20%; 25%; 30% va 3 1an lap lai. Cdc nhan t§ co
dinh: nhiét do siy 160°C, tdc do bom 10mL/phiit,
4p sudt 1,5 Bar. Viéc lva chon ham lugng chat kho
dich qua tru6c khi siy dua trén hiéu suat thu hdi, do
4m, chat lugng cAm quan bdt chudi (mau sic, mui
vi, trang thai).

2.3.2. Khdo sdt dnh hudng ciia nhiét dj sdy dén
chdt lugng va hiéu sudt thu hoi ciia bot chudi

Thi nghiém dugc bd tri va ti€n hanh v6i nhan to&
thay ddi 12 nhiét do tdc nhan sdy 1an lugt 13 140°C,
150°C, 160°C, 170°C va 3 lan lip lai. Cdc nhin t&
¢6 dinh: ham lugng chat khd dich qué trudc khi siy
12 20%. Sy véi toc dd bom 10ml/phiit, 4p suit 1,5
Bar. Viéc lua chon nhiét do sdy thich hgp dua trén
hiéu suat thu hdi, @6 4m, chat lugng cAm quan bot
chudi (mau sic, mii vi, trang thai).

2.3.3. Khdo sdt toc dé bom nhdp liéu dén chdt
lugng va hi¢u sudt thu hoi ciia bot chudi

Thi nghiém dugc bo tri va ti€n hanh véi nhan t6
thay ddi 1a t6c dd bom nhip liéu lan lugt 1a
8mL/phit, 10mL/phit, 13mL/phit, 15mL/phit. Céc
nhén t& ¢d dinh: nhiét dd sdy diu vao 1a 160°C, ap
suat 1,5 Bar. Ham lugng chat kho dich qua trudc khi
say 12 20%. Nhém tdc gid x4c dinh hiéu suit thu hoi,
do 4m clia bdt chudi sau khi sdy, chit lugng cam
quan (mau sic, mui vi, trang thai). Mdi thi nghiém
dugc ldp lai 3 1an véi titng toc do bom nhap liéu.

3. K&t qua nghién cifu va thao luan

3.1. Mjt 56 thanh phan héa ly cé trong chubi
cdy moé Nam My

Khio sit thinh phan héa 1y cda chudi cAy mo

Nam M7 tinh cho 100g trong lugng tuci (dd boc va),
cho thay chudi trong tai Xuyén Moc, Ba Ria - Viing
Tau c¢6 ham lugng chat dinh dudng kha cao, dic
biét c6 chira tinh bot khang. VGi ham lugng tinh bot
khang kha cao (3,27%) 12 mot 1¢i thé gitip cdi thién
hé tiéu héa, gidm can, t6t cho ngudi ti€u dudng
[13]. Thudng tinh bot trong chudi xanh ¢é ty 1é rat
cao tinh bot khang (resistant starch), cao nhat trong
cac loai trdi cay (48,99g/100g) (Langkild va cOng
su, 2002; Falosolin va cong su, 2007). Trong nghién
ctu nay, nhém tic gid st dung chudi chin wong
(trong cong nghé bio quan goi 1a chin k¥ thuat) dé
sdy phun bdt chudi, vi th€ tinh bot trong chudi
chuyén héa phan nao thanh dudng, nén lam gidm
lugng tinh bot khang. (Bang 1)

Bdng 1. Mét s6 thanh phdn héa ly cé trong
nguyén liéu chudi

STT |  Thanhphénhéaly ":j;;;;ﬁ:g,l (I‘f:mkhg‘;’ﬂ'

1 Nudc 72,2
2 | Ham lugng dudng tng 15,3
3 Tinh bot khang 3,27
4 Tro tan trong acid 0,86
5 Brix 13,5
6 |pH 46

7 Protein 11

Nguén: Tdc gid thic hién

3.2. Anh hudng ciia ham lugng chat kho dich
qua dén chét lugng va hiéu sudt thu hoi bot chudi

Dich qué sau khi qua giai doan thily phan bing
pectinase, ham lugng pectinase 1a 0,07%, nhiét do
va thdi gian G enzyme v6i dich qua 1an lugt 13 40°C
va 60 phiit cho hiéu suat thu hdi dich chudi sau khi
nghién 12 90%. Dich qua loc ¢6 ham lugng cha't kho
12 14%. Ti€n hanh thi nghiém & cdc ham lugng chat
khd true khi sdy 1an luot 1a 15, 20, 25, va 30%.
Chat lugng va hiéu suét thu hdi bot chudi sau khi
say phun dugc thé hién & Bang 2.

$6 7 - Thdng 3/2023 481



TAP CHi CONG THUONG

Bdng 2. K&t qud khdo sat dnh hudng clia chdt khé dich qué dén chdt lugng bdt chudi

Tr.ﬁ He}’m Il{Qng Pénh gié cAm quan Hiéu suat ,Dié’m
nghiém | chat kho (%) (%) cam quan
1 15 Mau vang hai nga, mui thom nhe, vi ngot nhat, bét min, c6 von cuc 54,3 54,3¢+0,17
2 20 Mau vang nga, mui thom nhe, vi ngot vtia, bot min, khdng von cuc 55,1 56,1+ 0,45
3 25 Mau vang hai nga, mui thom nhe, vi ngot vuia, bot kém min 46,5 46,5°+1,13
4 30 Mau trdng, mui thom nhe, vi ngot nhat, bdt kém min, bi von cuc 42,6 41,62 £0,14

Cdc chit cdi khdc nhau trong ciing mét cot biéu hién su khdc biét c6 ¥ nghia & mic Y nghia 5%)

Trong thi nghiém nay, nhém tdc gia khdo sat
ham lugng chat kho 1an lugt 1a 15%, 20%, 25% va
30% bing cach thém ham lugng maltodextrin 1an
luot 1a 63g, 108g, 183¢g va 230,6g. Qua Béng 2, cho
thdy khi ting ty 1& maltodextrin thi qud trinh siy
phun dugc thuc hién d& dang hon, gidm dudc thdi
gian bdc hdi, nhung lugng maltodextrin b3 sung
thém nhiéu s& Iam ting d6 nhét cda nguyén lidu, vi
dd 4m cédc hat vat liéu sy con khd cao nén bam
nhiéu 1&én thanh thi&t bi 1am qu4 trinh sy phun thuc
hién khé khin va hiéu suat thu hdi sdn phdm thap.

Hon nita, chit lugng cdm quan khi bd sung
maltodextrin d& dat ham lugng chat kho 20% cho
bdt min, c6 mau vang nga clia chudi, mui thom dé
chiu ma khdng bi vén cuc va hiéu suat thu dugc 1a
cao nhat (55,1%). Do d6, nhém tac gid lwa chon
ham lugng maltodextrin b8 sung dat ham lugng
chat khd 20% la thich hgp nhat cho cdc thi nghiém
ti€p theo.

Nguon: Tdc gid thuc hién

3.3. Anh huéng ciia nhiét dp tic nhan sdy
dén chdt luong bot chudi va hi¢u sudt thu hoi
bot chuoi

Qua Béng 3 cho thd'y khi nhiét d tdc nhin si'y
qud thap hoic qud cao déu 4nh hudng d€n chat
lugng sdn phdm. Khi nhiét do sa’y thap (<160°C),
dd 4m cda sdn pham khd cao nén d6 bam dinh
clia san phadm khd 16n (dugc thé hién bing mot
lugng 16n bot dinh trén thanh budng sdy), do d6
lam gidm hiéu sudt thu hdi sdn pham sau siy.
Ngugc lai, khi nhiét dd sdy cao (>160°C), mic du
do 4m san ph?fm tao ra thdp, nhung lai tao ra mot
lugng sdn pham bi chdy lam cho mot lugng sin
phd&m chuyén tir mau vang nga cda chudi sang
mau vang sim va rat kho; khong c6 mui thom
dic trung ctia chudi vi nhiét dd cao lam phan hiy
cdc ciu ti huong nhay cdm nhiét cia nguyén
liéu va lam ting muc ti€u hao niang lugng cia
qud trinh sdy. Qua d6, nhiét do tdc nhan sdy

Bdng 3. K&t qud khdo sat dnh hudng clia nhiét dé sély dén chét lugng clia bdt chudi

Méif Az I:IEéu Danh gia cam quan 'Diém
nghiém (%) suat (%) cam quan
140°C 7,0 53,7 Mau vang nga, mui thom nhe, vi ngot nhat, bét min, c6 vén cuc 53,72 +0,41
150°C 7,54 53 Mau vang nga, mui thom nhe, vi ngot nhat, bét min, kho 53,82 +0,72
160°C 5,6 57 Mau vang nga, mui thom nhe, vi ngot vua, bét min, khd 59,3¢ +0,85
170°C 55 57,6 Mau vang sam, khéng tham, vi ngot nhat, bot réat kho, it min 57,6 +0,55

Cdc chit cdi khdc nhau trong ciing mot cot biéu hién su khdc biét cé ¥ nghia & miic ¥ nghia 5%
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Bdng 4. K&t qud khdo sat dnh hudng clia téc dé bom nhép liéu dén chdt lugng bdt chudi

:ﬁ: ;:1' Do am I;IE: Danh gia cam quan Diém chat luong
8 mL/phut 5,1% 60,7% Mau vang nga, khong thom, vi ngot nhat, bot min, rét kho 61,7¢ £1,22
10 mL/phat | 5,2% 60,3% | Mau vang nga, thom mui chudi, vi ngot vua, bdt min, rat kho 61,3+ 0,51
13mL/phat | 6,7% 56,5% Mau vang nga, thom mui chudi, vi ngot viia, bdt min, d&'vén cuc 56,5+ 0,72
15 mLiphit 8.1% 53% (I;/Iéz;a\tljénézschgé, khong thom mui chudi, vi ngot nhat, bot it min, 530+ 0,41

Cdc chit cdi khdc nhau trong ciing mot cot biéu hién su khdc biét cé ¥ nghia & mitc ¥ nghia 5%

T = 160°C 1a thich hdp nhat, khi nay hiéu suit
thu hdi sdn phdm 12 57% va d6 4m clia sdn phim
1a 5,6%.

3.4. Anh huéng ciia toc dp bom nhdp ligu dén
chdt luong va hig¢u sudt thu hoi bot chuoi

T8¢ do6 bom nhap liéu 1a thong s6 k§ thuat dnh
hudng d&€n chat luong va hiéu suit thu hdi bot
chudi. Téc dd bom nhap liéu ting ddong nghia vdi
thdi gian luu ctia vat liéu sdy trong budng siy gidm,
lugng hdi nudc thoat ra tir dich qua it hon lam do 4m
ting, phan hat im dinh lai trong budng siy ting din
dén hiéu sudt thu hdi sdn phdm sau qué trinh sdy
phun gidm. Khi t6c do bom nhap liéu thap, hiéu
suat thu hdi tuong ddi cao do san pham sau siy c6
dd 4m thap. K&t qua dugc ghi nhian & Bang 4.

Béng 4 cho thdy, khi luu lugng
nhap liéu tang [€n (15mL/phit) nhung

Nguén: Tdc gid thic hién

10mL/phiit vira cho ra sdn phim c6 chat lugng cdm
quan tot, bot min, mau vang nga, thom mui chudi
va hiéu suat thu hdi cao (60,3%), do 4m thap
(5,2%) ma thai gian chi kéo dai 50 phit cho 500mL.

3.5. Két qud thi nghi¢m iing véi cdc thong so
161 uu

Khi sdn xud't thit nghiém & cdc diéu kién t&i vu:
ham lugng chat kho trude khi siy (20%); nhiét do
sdy dau vao (160°C); tdc do bom nhap liéu
(10mL/phiit), bot chudi sdy phun thu dugc c6 dd
4m an toan (5,2%) va dat hiéu suit khi cao
(57,5%). Nhém tdc gia glti miu di phan tich mot
s6 chi tiéu héa ly, vi sinh & Trung tim Sdc ky Hai
DPing, Thanh phd H6 Chi Minh, k&t qua dudc ghi
nhian & Bang 5.

BAng 5. Thanh phdn héa ly bét chudi sau khi

hiéu sudt sy gidm bi 1& 3¢ dd bom sdn xudit th& nghiém
16n nén kha ning tach 4m kém lam bot STT Thanh phén héa Iy Kétqua Ponvi
bdm vao thanh budng siy, do d6 hiéu : )

» A o 2 vy 1 Ham lugng kali (K) 746 mg/kg
sudt thu hdi san pham giam, huong
thom ctia sin phim ciing gidm, ciu 2| Hamlugng canxi (Ca) 104 mg/kg
bom nhap lieu 8mL/phit c¢6 hiéu suat p Ham ldang phosoho (P) <006 -
thu hdi san phim cao nhdt, d6 4m g phosp ’ g
tuong doi thap (5,1%). Tuy nhién, & 5 | Hamlugngtro 2,1 %
didu kién nay thdi gian sdy lai kéo dai 6 Po &m 53-57 %
(hon 62,5 phiit cho 500ml), sin phim N N e

A .. . . 7 Arsen v cd (As) Khéng phat hién mg/kg
khong thom mui chudi dic trung, mau

sic vang hon. Vé6i t6c do bom

Nguén: Tdc gid thite hién
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Bdng 6. Chi tiéu vi sinh cia bét chudi sau khi sdy

STT Chitiéu thirnghiém Ponv) Phuong phéap thii Kétqua Sosanh

1 | Tongs&ndmmen,ndmmoc | cfulg | TCVN 8275-2:2010(ISO 21527-2:2008) | Khong phat hién 102

2 | Tong s8 vi sinh vat higu khi cfulg | TCVN4884-1:2015 (ISO 4833-1:2013) 2.2x10° 104

3 | Clostridium perfringens cfulg TCVN 4991:2005 (1ISO 10 7937:2004) | Khéng phat hién 10

Nguébn: Tdc gid thic hién

K&t qua phan tich chi tiéu vi sinh: (Bang 6) bot chudi 1 57,5% va dd 4m san phadm 12 5,2%. Bot
4.Ké&tluan chu6i Nam My Cavendish banana siy phun c6 dd

K&t qua nghién cttu cho thiy cdc thong s& thich  min cao, toi x6p, mau tring nga, dé€ hoa tan trong
hop 1a: ham lugng chat kho dich qud trude khi sy nudc, c6 mui thom chudi sdy kho, giau dinh dudng,
12 20%, nhiét do tic nhan sy & 160°C va tdc dd khodng, bdo ddm an toan vé cdc chi tiéu vi sinh va
bom nhap liéu 1a 10 mL/phiit cho hiéu suit thu hoi chi tiéu kim loai ning Arsen v ¢ B
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A STUDY ON THE FACTORS AFFECTING
THE SPRAY DRYING PROCESS
OF CAVENDISH BANANA POWDER

® Master. TRAN THIDUYEN
Ba Ria - Vung Tau University

ABSTRACT:

This study examines the factors affecting the recovery efficiency and the quality of banana
powder, such as: dry mass of fruit juice before drying, inlet air temperature, and pump rate to
find out the optimal processing conditions. The study’s results show that the dry mass of fruit
juice before drying, the inlet air temperature, the pump rate, and the input pump speed should be
at 20 percent, 170°C, 30 percent and 10 mL/min, respectively. Under these processing
conditions, the recovery efficiency of banana powder is of 57.5 percent the product moisture
content is at 5.2 percent. The banana powder has an excellent sensory quality. It is pale yellow,
dry, smooth and completely soluble in water. It has a mildly sweet taste and it meets
microbiological safety standards, does not contain inorganic Arsenic. This spray-dried banana
powder would increase the added value of Cavendish banana grown in Ba Ria-Vung Tau
province and it would encourage famers to expand their banana growing areas. The spray-dried
banana powder is widely used in the food processing and cosmetic industries. In addition, it is
also considered as a natural medicine to treate many diseases.

Keywords: banana powder, spray drying, dry matter content, drying temperature, pump rate,
Cavendish banana.
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