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NGHIEN CUU DA DANG HOA CAC SAN PHAM TU
CHUOI TIEU HONG TREN PIA BAN HA NOI

Bui Thi Vang Anh!, Nguyén Chi Diing?, Nguyén Thi Ngoc Anh3
Nguyén Thi Thity*, Nguyén Khic Hai’

Chudi tiéu hong 1a giéng cdy an qua dic san cia nude ta co chit luong thom ngon, vo mau
vang dep duoc nhiéu ngudi tiéu dung va chudng. Tuy nhién qua chubi tiéu hong thudng chi sir
dung & dang qua tuoi ké ca viéc tidu thy trong nudce hay xuit khau. Diéu nay dd dan dén du thira
khi chudi tiéu hong duwoc mua. Muyc tiéu nghién ctru 13 tao ra cac san pham tir qua chudi tiéu
hong nham néng cao gia tri cua qua. Két qua: 1) Ung dung cong nghé chién chan khong dé tao
ra san pham chudi chién c6 mau vang sang, trang thai gion, do 4m 4,2%, ham luong chat béo
7,4%; 2) Ung dung cong nghé sdy phun dé tao ra san pham bot chudi sdy c6 mau tring kem,
thom dic mui chudi, toi, min; 40 4m 3,3%:; ham lugng duong téng 92,6%; ham lugng protein
1,4%; ham luong gluxid 94,1%; 3) Ung dung cong nghé enzyme dé tao ra dugc san phém tinh
bot chudi c6 mau tréng, mui ddc trung tinh bot chudi, bot toi, kho, min; do am: 10,24%; ham

luong tro 0,11%; ham lugng protein 0,12%; ham lugng tinh bot 87,67%.
Tir khéa: Tinh bot, Chudi tiéu ho”‘ng, Tinh bét, Bot chuoi Sd'y, Chuéi chién.

I. PAT VAN PE

Gia tri dinh dudng va ngudn nguyén
lidu qua chudi tiéu hong kha doi dao
nhu’ng nhitng san phém ché bién thi
rat it. Hién nay, san pham chubi chién
tren thi tru’ong chu yeu duoc ché bién tir
gidng chudi tay (chudi str, chudi bom)
con qua chudi tiéu hong thi chua duoc
nghién ciru san xuat.

Trén thi truong trong nudc hién dang
ban mot vai san pham bot chudi say nhap
ngoai co gia thanh kha cao (trén 700.000d/
kg). San pham trong nudc thi chua c6 don
vi ndo sén xuat bot chudi séy tir qua chubi
chin bang cong nghé siy phun. Pic diém
ctia san pham bot chudi sdy phun 1a dé tan
trong nude, thom mui chudi chin, vi ngot

diu hai hoa thuong dugc sir dung truc tiép
hay bd sung vao cc san pham do udng,
bot dn dam hay bot ngii cde dinh dudng
danh cho tré¢ nho, nguoi gia va ngudi dn
kiéng [1].

Cac nha khoa hoc trén thé gisi da
ching minh tinh bot tro (tinh bt khang)
¢ nhiéu trong chudi xanh. Loai tinh bot
tro nay dugc coi nhu thuc phém churc
nang voi wu tién lam chat xo hoa tan.
Mtrc tiéu thu xo thuc pham cua thé giéi
nam nam 2019 1a 4,2 ty USD, trong do
dong gop cua tinh bot tro khong ngirng
taing manh. San phdm nay hién c6 gia
ban tir 40- 60 USD/kg va thi truong tiéu
thu tdng rat manh vi c6 nhiéu loi ich cho
stuc khde con nguoi [2]. Viét Nam la
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nude c6 nhiéu diéu kién thun lgi cho
su phat trién cdy an qua nhiét doi. Trong
0, cay chudi duoc trong pho bién tir rat
lau va c6 ¥ nghia kinh té, xd hoi quan
trong. Song, san pham tinh bot chudi
dugc san xudt tir qua chubi xanh méi
chi duoc nghién ctru san xuat & quy mo
phong thi nghiém [3, 4].

I1. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1.Thoi gian va dia diém: Thoi gian
tir thang 10/2019 dén thang 7/2021. Dia
diém: Trung tdm Ung dung Tién bo
Khoa hoc va Cong nghé -A4 Pén Lir
-Hoang Mai-Ha Noi.

2.2.D6i twong

2.2.1.Nguyén li¢u

Qua chudi tiéu hong duoc thu thap tai
xa Kim Son — Gia Lam —Ha Noi.

2.2.2.Cac héa chit sir dung

- Hoa chat phan tich dam bao d¢ tinh
khiét; hoa chat cong nghé (axit citric
maltodextrin, Natribisulfat...) dugc san
xuét tai Puc.

- Enzyme Pectinex Utral SPL, en-
zyme Viscozyme.L, enzyme Celluclast
1.5.L nguon gdc tir nam mdc Aspergil-
lus aculeales va dugc dat mua tai Br-
entag Viét Nam.

2.2.3. Thiét bi nghién ctru:

-Thiét bi chién chan khong Model MC
050 cong suat 50 kg/nguyén lidu/mé san
xuat tai Viét Nam

- Thiét bi say phun Model CPT 0506
cong suat 5 kg nguyén lidu /gior san xudt
tai Trung Qudc.

2.3.Phuong phap:

2.3.1. Phwong phap thuwc nghiém:
M&i mau thi nghiém sir dung 3 kg chudi/
mAu, lip lai 3 1an. Két qua 1a trung binh
cong ctia mdi mau. Thi nghiém nao cho
két qua tdt nhat sé dugc st dung cho céc
nghién ctru tiép theo.

2.3.2. Phwong phap Hoa ly (TLTK
Phan tich héa hoc thwe phim — Ha
Duyén Tw [6])

-Xac dinh ham lugng duong tong,
gluxit theo phuong phap Bertrand;

-X4c dinh 6 4m bang phuong phap &
1050C dén trong lugng khong doi;

-Xac dinh ham luong chat béo bing
phuong phép Folch;

- Xéc dinh ham luong protein tong sd
theo phuong phéap Kjeldahl.

-Xac dinh ham luong pectin bang
phuong phép Canxi pectat.

-Xac dinh ham luwong gluxit bing
phuong phép Bertrand.

2.3.3. Phuwong phap ciam quan theo
Tiéu chuan Viét Nam 3215-79
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3.1.2.Anh hwéng ap suit chién.

Ap suét chién co anh huong dén cau
trac va chét luong san pham chudi. Ap
suat chan khong cang thap thi qua trinh

bay hoi nu6c cang manh. Két qua nghién
ctru chi ra tai Hinh 2 cho thiy: Ap sut
400 mHg cho san pham c6 d6 4m va ham
luong cht béo 14 thap nhat.
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3.1.3.Anh hwéng thoi gian chién

Thoi gian chién ngdn s& 1am san pham
khong gion xdp. Néu thoi gian chién
dai s& lam sim mau san pham. Két
qua nghién cuu chi ra tai Hinh 3 cho
thdy: do am cua chip chubi giam tuyén

theo thoi gian chién, nguyén nhan do
& thoi diém nay ham lugng nudc trong
nguyén liéu da bi hoa hoi gan hét nén
tbc d6 loai am cta nguyén liéu giam.
Thoi gian chién 10 phut cho san pham
c6 ham lugng chét béo dat 7,4%.
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Bing 1. Két qud phén tich chi tiéu héa Iy san phdam chudi chién

MAu chudi chién

Chi tiéu danh gia

1 2 3
Do am (%) 3,81° 3,72° 3,76°
Ham luong Lipid (%) 7,41° 7,33 7,35

17,34 17,57° 17,58°

Chuoi chién ¢6 mau

Cam quan déanh gia :
trang vang, gion, vi

Chuoi chién ¢6 mau
trang vang, gion, vi

Chuoi chién c6 mau
trang vang, gion, vi

nhat.

nhat nhat.

Ghi chu: Cdc chir cdi khac nhau co nghia la khac biét co y nghia o p>0,05.

Qua nghién cuu thu dugc & muc 3.1
ta thdy san pham chudi chién ing dung
cong nghé chién chan khong ¢ diéu kién
nhi¢t d§ 1300C trong thoi gian 10 phut
v6i ap suat chan khong: 400 mmHg cho
san pham chudi chién c6 mau vang sang,
trang thai gion, 4o am 4,2%, ham luong

chat béo 7,4%.

3.2.Nghién curu uwng dung cong
nghé siy phun san xuit bt chudi sy
tir chudi tiéu hong

3.2.1.Anh huéng nong d9 chat kho
dén qua trinh siy phun tao san pham
bét chudi

Bing 2. Anh hwing nong dp chit khé dén qud trinh tao bjt chudi siy

TT

Nong do chat P Am  Hi¢u suit thu Tong diém

Nhin xét cdim quan

kho (%) (%) hoi (%) cam quan

1 10 3,84° 77,68° 17,50¢ DOt kho, min, hoi toi, mau trang
kem, thom mui chuoi chin

) 12 3.36° 86,73d 18,23d Bot kho‘,.mm,K 'torl,'mau trang kem,
thom mui chuoi chin.

3 14 6.82° 5 5,28b 1 6,02b B(_)t,(d'lnh: ma,u grang‘ l'<em3 thom mui
chudi chin c6 lan mui duong.

4 16 33,12¢ 0* 0° Khong sdy dugc

Ghi chu: Cdc chit cdi khac nhau co nghia la khdc biét co y nghia ¢ p>0,05

Két qua trong Bang 2 cho thiy: nong
d6 chat kho 12% tao san pham bot chudi
toi, min, mau sic dic trung san phém.
Téng diém cam quan cua mau dat cao
nhat 1a 18,23 diém.

3.2.2. Anh hwéng ty 1¢ maltodextrin
dén qua trinh say phun tao sin pham
bot chuoi

Maltodextrin duoc bd sung nhu mot
chit mang trong qua trinh say phun tao
bot chudi. Ty 1& bo sung thuong anh
huong dén do am san pham. Két qua ng-
hién ctru tai Bang 3 cho thdy: B6 sung
Maltodeetrin 20% cho hiéu suét thu hoi
14 87,65 khong cao hon nhiéu so v6i nong
dd 15% va cac chi ti€u hoa 1y khong co
s khéc biét nhiéu.
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Bing 3. Anh hwéng ty 1é¢ Maltodextrin dén chit lwong bét chuoi

Chi tiéu phan tich

Ty 18
Maltedextrin Puong tong  Protein Pj Am Tro tong Gluxit Hi¢u suit
(%) (%) (%) (%) (%) (%) (%)
Déi chimg - - - - - -

5 - - - - - -
10 92,451° 1,402 3,38" 0,841° 94,13 74,80
15 92,637° 1,416 3,33% 0,825 94,16 87,33"
20 92,639° 1,417° 3,34° 0,823° 94,17° 87,62°

Ghi chu: Cdc chit cdi khac nhau c6 nghia la khac biét co y nghia o p>0,05; Dau(-): méu
khong thu hoi duwoc bot nén khong co mau dem phdn tich.

3.2.3. Anh huéng téc dd bom cip
liéu dén qua trinh siy phun tao sin
pham bdt chudi.

Tbc d6 bom cip liéu anh huong dén
tdc d6 bay hoi nude va nhiét do dau vao

cta thiét bi sdy phun. Két qua nghién
ctru duoc trinh bay tai Bang 4 cho thiy:
Luu luong bom thich hop sdy phun tao
san pham bot chudi 1a 5 1it/gio.

Bing 4. Anh hwéng lwu lwong bom dén chit lwong sin phim bét chudi

Luu lwgng bom (lit/h)

Chi tiéu phén tich 40 45 5.0 55

Do 4m (%) 3,31° 3,32° 3,33 4,56
Hiéu suét thu hdi (%) 84,12° 86,23° 87,34¢ 84,81°
Ham lyong duong 92,45 92,50° 92,57° 92,52

tong (%)

Ham luong glucid (%) 94,15 94,16 94,15 95,17
Ham lugng protein (%) 1,40° 1,41° 1,42° 1,41°
Ham lugng tro tdng (%) 0,827° 0,825% 0,826" 0,824°
Téng diém cam quan 17,33° 18,10° 18,394 17,14%

Bot to1, mau tréng Bot toi, mau tréng Bot toi, mau tréng
kem, thom mui
chuoi chin.

kem, thom mui
chuoi chin.

Nhén xét cam quan

Bot to1, mau
trang kem, thom
mui chuoi chin.

kem, thom mui
chuoi chin.

Ghi chu: Cac chit cdi khdc nhau co nghia la khdc biét co y nghia ¢ p>0,05

3.2.4. Anh huéng nhigt dp dau vao
dén qua trinh siy phun tao san pham

Nhiét d6 dau vao khi sdy phun anh
huong dén mui thom san pham,sy dong
déu cua céac hat. Néu nhiét do dau vao
qua cao s& gy chay khét, con néu nhiét
d6 thap qua s& khong thuc hién duoc
qua trinh siy phun. Két qua nghién ciru
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dugc trinh bay tai Bang 5 cho thiy:
nhiét do6 dau vao 1a 1500C cho qua
trinh sy phun tao san pham bot chudi
cO trang thai hat déng déu, toi min,
huong thom dic trung mui chudi chin.
Tién hanh phan tich cac chi tiéu hoa ly
san pham bot chudi say dugc trinh bay
tai Bang 6.
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Bing 4. Anh hwéng lwu lwong bom dén chit lwong sin phdm bét chudi

Luu lwgng bom (lit/h)
Chi tiéu phan tich
4,0 4,5 5,0 55
D6 am (%) 3,31° 3,32° 3,33° 4,56
Hiéu sut thu hdi (%) 84,12° 86,23° 87,34 84,81°
Ham luong duong 92,45 92,50 92,57° 92,52
tOl’lg (%) 9 9 b 9

Ham luong glucid (%) 94,15 94,16 94,15 95,17
Ham lugng protein (%) 1,40° 1,41° 1,42¢ 1,41°
Ham luong tro tong (%) 0,827° 0,825% 0,826 0,824
Téng diém cam quan 17,33 18,10° 18,39¢ 17,14°

Bot toi, mau tre‘ing Bot toi, mau tréng Bot toi, mau tréng
kem, thom mui
chuoi chin.

kem, thom mui
chuoi chin.

Nhén xét cam quan

Bot toi, mau
trang kem, thom
mui chuoi chin.

kem, thom mui
chuoi chin.

Ghi chu: Cdc chir cdi khdc nhau co nghia la khdc biét co y nghia ¢ p>0,05

3.2.4. Anh hwéng nhiét do dau vao
dén qua trinh sz‘iy phun tao san phflm

Nhiét d6 dau vao khi sdy phun anh
huong dén mui thom san pham,sy dong
déu cua cac hat. Néu nhiét do dau vao
qua cao s& gay chay khét, con néu nhiét
d6 thip qua s& khong thuc hién duoc
qué trinh siy phun. Két qua nghién ciru

duoc trinh bay tai Bang 5 cho thay:
nhiét d6 dau vao 1a 1500C cho qua
trinh sdy phun tao san pham bot chudi
cO trang thai hat déng déu, toi min,
huong thom dic trung mui chudi chin.
Tién hanh phan tich cac chi tiéu hoa ly
san pham bot chubi sdy dugc trinh bay
tai Bang 6.

Bing 5. Anh hwéng nhigt dp dau vao dén chit lwong sin phim

o Nhiét d¢ dau vao (°C)
Chi tiéu phéan tich
130 140 150 160 170
Do am (%) 3,84¢ 3,63¢ 3,33% 4,30° 3,21°
Hiéu suét thu hdi (%) 82,12° 84,26° 87,38° 85,854 80,27
Ham luong duong tong (%) 92,67 92,65% 92,63 92,60° 92,57
Ham luong glucid (%) 94,24* 94,21% 94,16° 95,12° 94,05°
Ham lugng protein (%) 1,42°¢ 1,41° 1,42° 1,40° 1,41°
Ham luong tro tong (%) 0,831° 0,828° 0,832° 0,829° 0,831°
B(:)t to1, mau B(:)t toi, mau Bc:)t toi, mau Bc:)t toi,mau B(:)t toi, mau
Nhan xét trang kem, trang kem, trang kem, trang kem, trang kem,
cam quan thom mui thom mui thom mui thom mui thom mui
chuoi chin. chuoi chin chudi chin chuoi chin chudi chin

Ghi chu: Cac chir cdi khac nhau co nghia la khac biét co y nghia ¢ p>0.05
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Bing 6. Két qud chi tiéu héa Iy ciia san phim bét chudi sdy

x D) 4m Ha‘m lu’g’ng Ham Ham lugng Nhén xét
Mau (%) dudng tong lugng rotein (%) cam quan
° (%) glucid (%) P q

BoOt mau tréng kem, min,dé tan,vi

1 3,33 92,60° 94,16° 1,407 ngot nhe, thom mui chudi chin
ngot nhe, thom mui chudi chin
Bot mau trang kem, min, dé tan,

3 3,32° 92,58? 94,14° 1,407 vi ngot nhe, thom mui chudi chin

Ghi chu: Cdc chir cdi khdc nhau co nghia la khdc biét co y nghia ¢ p>0.05

Qua nghién ctru thu dugc ¢ myc 3.2 ta
thay san pham bot chudi siy ung dung
cong nghé sdy phun ¢ diéu kién nong do
chat kho 12%, ty 1¢ Maltodetrin b6 sung
15%, nhiét d6 dau vao 1500C luu lugng
bon 51/giér cho san pham bot chubi sdy
cO mau tra"mg kem, vi ngot nhe, thom
mui chudi chin, d6 4m 3,3%, ham luong
duong téng 92,6%, protein 1,4%, glu-
cid 94,1%.

3.3.Nghién ctru rng dung enzyme
trong san xudt tinh bt chudi tir chudi
tiéu hong

3.3.1. Anh huéng loai enzyme xir ly
nguyén liéu sian xuit tinh bot chudi.
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3.3.2. Anh huéng ty 1é enzyme xir ly
nguyén liéu sin xuit tinh bdt chudi

Thi nghiém khao sat anh huong noéng
d6 ché pham enzyme pectinex ultra
SP-L va enzyme Viscozyme.L dugc thé

hién tai Hinh 5. Két qua cho thay ty 1¢
ché phdm enzyme Pectinex ultra SP-L
0,04 % va Viscozyme. L 1a 0,05 % cho
ham luong tinh bot va hi¢u suat thu hoi
1a cao nhét.

©=3 Hiéu suit thu hdi (%)

—+— Ham hrong tinh bt (%)

Hinh 5. Anh hwéng ty 1¢ enzyme xiv Iy nguyén liéu san xudt tinh bt

3.3.3.Anh hwéng nhiét do xir ly
nguyén liéu san xuit tinh bt chudi

Thi nghiém khao sat anh hudng nhiét
d6 moi truong dén kha nang xu ly
nguyén liéu ctia hé 2 ché pham Pectinex

ultra SP-L va Viscozyme duogc thé hién
tai Hinh 6 Két qua cho thay tai 400C
cho hiéu suat thu hdi va ham lugng tinh
bot 1 cao nht.
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nguyén liéu san xudat tinh bot

3.3.4.Anh hwéng thoi gian xir Iy nguyén liéu san xuét tinh bt chudi
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Hinh 7. Anh hwéng ciia thoi gian xiv Iy nguyén ligu sin xudt tinh bét chuoi

Két qua Hinh 7 cho thay hiéu suét thu
hoéi va ham luong tinh bdt tang tuyén
tinh khi thoi gian xu 1y kéo dai tr 0,5

gid dén 3 gid sau do thay ddi khong
dang ke khi tang thoi gian tir 3 gio dén
4 gi0. Danh gia tinh hiéu qua sir dung
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enzyme va hiéu qua kinh té, thoi gian 3
gio dugc lua chon dé thuc hién ti€p cac
thi nghiém ti€p theo. Tién hanh phan

tich cac chi tiéu hoa 1y ciia san pham
tinh b0t chuoi cho két qua thé hién tai
bang sau:

Bing 7. Két qud phén tich chi tiéu héa Iy tinh bt chudi.

Mau tinh bot chudi

Chi tiéu d4nh gis

1 2 3

Do am (%) 10,42° 10,53* 10,58°
Ham lugng tro (%) 0,113* 0,114* 0,113*
Ham luong tinh bot (%) 87,14 87,16 87,19°
Ham lugng protein (%) 0,1226° 0,1235? 0,1233¢%
Hiéu suét thu hdi (%) 92,1 92,12% 92,18*
17,34 17,57° 17,34

Cam quan danh gia

dac trung, khong cé vi

la, bot kho, min, toi

Bot mau tring, mui thom Bt mau tring, mui thom  Bot mau tring, mui thom
dac trung, khong c6 vi la, déc trung, khong c6 vi la,
bot kho, min, toi

bot kho, min, toi.

Ghi chu: Cac chit cdi khdc nhau co nghia la khdc biét co y nghia ¢ p>0.05

Két qua Bang 7 cho thiy: viéc sir
dung enzyme Pectinex Utral SPL va
enzyme Viscozyme.L trong cong nghé
san xuét tinh bot chudi cho chat lugng
tinh bot dat trén 87%. Hiéu suit thu hdi
dat trén 92%.

Qua nghién ctru thu dugc ¢ muc 3.3.
ta thay s dung enzyme Viscozyme L
0,06% va enzyme Pectinex Utral SPL
0,04% trong thoi gian 3 gid ¢ nhiét do
400 +£10C cho san pham tinh bot chudi
c6 chubi mau tring, mui dic trung
tinh bot chudi, bot toi, min kho, do am
10,24%; Ham luong tro 0,11%; ham
lugng protein 0,12%; ham lugng tinh
bot 87,7%.

BAN LUAN

San xuat chudi chién ung dung cong
nghé chién chan khong cho thay nhiét
d6 chién anh hudng rat nhiéu dén cht
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lwong san pham chudi chién (hinh 1) d6
am san pham giam khi nhiét 46 dau ting
trong khi ham lugng chit béo trong san
pham ting nhe. Nhiét do ting thuc day
giai phong nude tu do va nudce lién két
tir 16i san pham, lam giam d6 4m cua
thanh phém. O nhiét do cang cao, tde
d6 mat am trong nguyén liéu cang 1o,
tao 4p suat chénh léch va cac khdi rong
trén bé mat san pham lam ting ham
lwong dau hap phu vao san pham. Két
qua thu duoc tuong ddng véi cac ng-
hién ctru vé ché do chién chip chubi caa
Udomkun va cong su (2018) [7]; Akin-
pelu va cong sy (2014) [8]. Nhiét do
chién chan khong 1300C cho san pham
c6 ham luong chit béo va d6 am phu
hop nhit véi yéu cau cta nha san xut.
Thoi gian chién (hinh 2) cho thdy d6 am
ctia san pham giam tuyén theo thoi gian
chién va thay doi khong dang ké tir sau
25 phut chién. Nguyén nhan c6 thé do
& thoi diém nay ham lugng nudc trong
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nguyén lidu d4 bi hoa hoi gan hét nén toc
d6 loai 4m cua nguyén liéu giam. Thoi
gian chién ce‘mg dai ham lugng chét béo
trong san pham thu duogc ~cang cao. San
pham chudi chién c6 d6 am giam tuyén
tinh khi giam ap suat chan khong (hinh
3), nguyén nhén la do trong mai trudng
kin, 4p suat 1am giam nhiét do soi cua
nudc, kich thich sy bay hoi cua nudc
lién két va nudc ty do tir 161 va bé mat
nguyen li¢u, 1am gidam nhanh hon dd
am cta san pham. Ham luong dau trong
chip chudi ting tuyén tinh khi giam ap
sut chién. Piéu nay dugc giai thich do
trong qué trinh 1am ngudi, ap suat duoc
x4 can bang tir ndi chién vi moi truong
bén ngoai. Ap suét chién cang thap, toc
d6 xa khi cang nhanh, su chénh 1éch ap
suat & bé mat san pham chién cang 16n.
thuc day luong dau bén ngoai hip phu
vao vo san pham. Ap suat 400mHg cho
cac chi tiéu chat luong pht hop véi do
am san pham thap, ham luong chét béo
thap.

San pham bot chudi sdy dugc san xuat
tir cac qua chudi tiéu hong ung dung
cong nghé sdy phun st dung chat mang
1a Maltodetrin cho thdy khi ting nong
d6 maltodextrin(tir 5% dén 20%) thi do
am cua bot san pham giam (bang 3).
Diéu nay c6 thé do cac phan tir nudc kho
phan tan v4i cac phan tir maltodextrin
16n hon [9]. MAu khong b6 sung malto-
dextrin khong tao ra dugc san phém bot
do khi phun cac phan tir nudc bam ngay
vao thanh binh giy chay. Két qua ng-
hién ctru anh hudng cia tbe d6 bom cho
thay:hiéu sut thu hoi bot ting khi ting
van toc cap liéu (bang 4). Tuy nhién néu
ting qua cao van toc bom dan dén lam
taing ham luong am trong qué trinh sy
vi mot s hat nguyén liéu khong duoc

tiép xuc t6i da v6i nhiét, bam vao thanh
budng sy khong roi xudng day budng
sdy duogc, lam giam hiéu suét thu hoi
bot. Nghién ctu ctia Wanghua (2008)
[10] va Khashayer et al (2014) [11]
cling cho két qua tuong tu véi két qua
ctia dé tai khi khao sat anh huong cia
tbc do cap liéu dén chat luong bot san
pham. Két qua nghién ctru anh hudng
nhiét 6 dau vao cho két qua tring hop
v6oi nghién ctru cua Evelin and John
(2007); Dawin Troya et al (2018) [12,
13] khi tién hanh siy phun tao bot qua
chubi ¢ nhiét d6 dau vao 1500C cho qua
trinh sdy phun. Bot chudi san pham tao
thanh c6 d6 am thap, dang bot min, mui
thom diu, duong kinh hat dong nht,
trong luong phan tr hat nhe, xdp, tan
t6t trong nude.

Két qua nghién ctru ing dung céc en-
zyme trong san xuat tinh bot chudi cho
thay: khi str dung enzyme, hiéu sut thu
hdi va ham luong tinh bot trong ché
pham dugc cai thién dang ké so v6i mau
d6i chimg. Trén cic mau thi nghiém
danh gia doc 1ap tir ché pham enzyme
pectinex ultra SP-L va Viscozyme L cho
hiéu suat thu hdi va ham luong tinh bot
cao hon mau s dung celluclast (hinh
4). Nguyén nhan do ban chat cia cac
ché pham enzyme celluclast chi gom
cellulase trong khi Pectinex ultra SP-L
1a ché pham gdém pectinase, hemicel-
lulose va beta glucanase; Viscozyme L
la beta glucanse, pectinase, hemicellu-
lase va xylanase. H¢ da enzyme c6 hoat
tinh xuc tac, hd trg phan giai thanh té
bao, cat lién két giira hat tinh bot véi
thanh t€ bao, hat tinh bot véi cac cao
phan tir... phan giai cac hop chat cao
phan tr ngoai tinh bdt... linh hoat hon
ché pham chi gdm mot enzyme. Két qua

&9
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nay chimg t6 viéc phdi hop 2 enzyme
nay co6 hiéu qua phan cat thanh té bao va
giai phong tinh bot lién két thanh dang
tir do tot hon str dung 1 enzyme. Két qua
nghién ctru lya chon ty 1¢ enzyme (hinh
5) cho thdy ham luwong tinh bot ting
manh khi ndng d6 ché pham enzyme
Viscozyme L tang tir 0,01 dén 0,05%
sau d6 tang nhe khi nong d6 ché pham
enzyme nay tiép tuc ting tir 0,05 dén
0,06%. Nguyén nhan do sy c6 mat cua
hé da enzyme trong viscozyme thuc day
cac phan ung sinh hoc phan giai thanh
té bao, phan cat lién két giita cac cu
phan bén trong té bao va lién két giira
hat tinh bot véi thanh té bao, giai phong
tinh bot ra moi truong thu hdi. O ndng
do tir 0,05 % ndng do tinh bot ting nhe
do luong enzyme trong méi trudng bat
dau tiép can voi diém bao hoa gitra chat
xtc tac sinh hoc va co chat. Hiéu suét
thu hdi ting tuyén tinh khi ting ndng
d6 ché pham pectinex ultra SP-L va vis-
cozyme trong mdi truong xir 1y chubi
nguyén li¢u. Nguyén nhan do hé da
enzyme cua cac ché phim phan cét co
chat pectin, hemicelluloses, cellulose. .

lam giam d6 nhét, ho tro g1a1 phéng hat
tinh bot ra moi trudng thu hoi. Hidu suat
thu hoi va ham lugng tinh bot giam nhe
khi nong do ché pham pectinex ultra
SP-L 1a 0,05%, viscozyme L ting dan
tir 0,01% dén 0,05%. Nguyén nhan co
thé do hé da enzyme trong Pectinex ul-
tra SP-L canh tranh co chét v&i visco-
zyme, lam giam co hoi tiép xuc véi co
chét dé thuc hién cac phan tmg sinh hoc
dac hiéu cua h¢ da enzyme trong ché
pham nay. Tl cac két qua trén, ty 1¢ ché
pham enzyme Pectinex ultra SP-L va
Viscozyme dugc lya chon su dung xur
1y chudi nguyén liéu 13 Pectinex ultra
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SP-L 0,04 %, Viscozyme 0,05%. Két
qua nghién ctru nhiét do xur Iy enzyme
(hinh 6).Theo khuyén nghi cia nha san
xuat, Pectinex ultra SP-L c6 dai nhiét
do hoat dong tur 15 dén 550C va Visco-
zyme c6 dai nhiét do hoat dong tir 40-
500C. Két qua thi nghiém thu dugc c6
hiéu suat thu hdi va ham luong tinh bot
dat gié tri cao nhét & mau xu 1y tai nhiét
d6 400C, phu hop voi diéu kién tdi uu
clia cac hé enzyme chinh trong cac ché
pham enzyme thuong mai dugc sir dung
xtt Iy chudi nguyén liéu.

Két qua nghién ctru cho thiy cac cong
nghé chién chan khong, cong nghé siy
phun va cong ngh¢ enzyme da tao ra
dugc cac san pham nham da dang hoa
cac san pham tir qua chudi tiéu hong,
gop phan tao thém san pham lam gia
ting gia tri ctia qua chudi tiéu hong.

IV. KET LUAN

1. Pi nghién ciru tao ra chudi chién
tir qua chudi tiéu hong ung dung cong
nghé chién chan khong ¢ nhi¢t do
1300C, thoi gian: 10 phuat véi ap suit
chan khong: 400 mmHg + cho chubi
chién c6 mau vang sang, gion, do am
4,2% ham lugng chit béo 7,4%:

2. PBa nghién ctru tao ra bot chudi séy
tir qua chudi tiéu hong bang cong nghé
sdy phun v6i nong do chat kho ban dau
12%, ty 1€ maltodextrin 15%; nhiét do
dau vao 1500C téc d6 bom cap liéu 51/h
cho san pham c6 c6 mau tring kem.
thom dic mui chudi. toi. min; do 4m
3,3%; ham luong dudng téng 92,6%;
ham luong protein 1,4%; ham luong
glucid 94,1%;
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3. D4 nghién clru tao ra tinh bot chudi
tir qua chudi tiéu hong sir dung enzyme
& diéu kién ty 16 enzyme Viscozyme L
0,05% va enzyme Pectinex Utral SPL
0,04% trong thoi gian 3 gio & nhiét do
400 cho san phdm c6 mau trang; mui dic
trung tinh bot chudi, bot toi, kho, min;
d6 am 16n hon 10,24%; Ham luong tro
0,11%; ham lugng protein 0,12%; ham
luong tinh bot 87,67%.
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HINH ANH SAN PHAM
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Hinh 8. Hinh anh san Hinh 9. Hinh anh san Hinh 10. Hinh anh san
pham chuoi chién. pham bot chuoi. pham tinh bot chuoi
Summary
STUDY ON DIVERSIFYING OF PINK PEPPER BANANA PRODUCTS

IN HANOI

Pink pepper banana is an exotic fruit of Vietnam with delicious flavor, beautiful yel-
low skin and it is favorite by many consumers. However, pink pepper banana is often
eaten fresh, both for domestic consumption and for export. This has led to a surplus in
high season. The research objective is to develop products from pink pepper banana to
improve the value of the fruit. Research results: 1) Applying vacuum frying technology
to create fried banana chips with a bright yellow color, crispy state, 4.2% of mois-
ture, 7.4% of fat content; 2) Applying spray drying technology to create dried banana
powder products with a creamy white color, strong banana aroma, loose and smooth;
humidity of 3.3%; total sugar content of 92.6%; protein content of 1.4%; glucose con-
tent of 94.1%; 3) Applying enzyme technology to create white banana starch products
with characteristic smell of banana starch, loose, dry and smooth powder; humidity of
10.24%; ash content of 0.11%; protein content of 0.12%; starch content of 87.67%.

Keywords: Starch, pink pepper banana, dried banana powder, fried banana chips.
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