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NGHIEN CU'U CHE BIEN KEO CHUOI
SU' DUNG ENZYME PECTINEX

RESEARCH ON PROCESSING BANANA CANDY USING ENZYME PECTINEX
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TOM TAT

Chuoi tiéu 1a mot trong cac loai hoa qua ddc trung & Viét Nam. Tuy nhién, do diéu kién thu
hoach, van chuyén, béo quan chudi tui trong nudc con han ché nén qué chudi rat nhanh bi chin
héng, nén viéc nghiéu ctiu ché bién céc san pham chudi trong nudc la rdt can thiét dé st dung duoc
san pham chudi lau dai ma van dam bao huong vi va da dang san pham chudi trong nudc. San pham
keo chudi ché bién tir qua chudi tuai 1a mt trong nhiing san pham chudi tu nhién luu git nquyén
ven huang vi va gid tri dinh duGng. Trong nghién ctiu nay, mgt so diéu kién anh hudng dén chat
lugng cdm quan ctia keo chudi nhu @ chin cta chudi, ti 1é phdi tron nguyén liéu, nong do axit
ascorbic, nong do enzyme Pectinex Utral SP-L da dugc xac dinh. Két qua cho thdy, d6 chin cta chudi
nguyén liéu phu hgp la 7 PCl, ti 1& phdi tron nguyén liéu/dudng/mach nha la 10/1/3,5; ndng d axit
ascorbic trong s ché 1a 0,06%; nong do enzyme Pectinex Utral SP-L 3 0,04%. Keo chudi sau khi ché
bién chua thém chat phu gia bo quan cé thé luu gitt trong vong 60 ngay ma khdng bi nhiém khudn
va van giir dugc cdm quan tot. Két qua phén tich thanh phan dinh dung chinh cda keo chudi cho
thédy san phdm ché bién c6 gia tri dinh dudng cao, rét tiém nang cung cap thém san pham chudi cho
thi trutng trong nudic va xudt khau.

Tirkhoa: Keo chudi, Enzyme Pectinex Utral SP-L, Viét Nam.

ABSTRACT

Banana is a typical fruit of Vietnam. Due to limitations of harvesting, transportation and
preservations, fresh bananas are ripened and damaged, so it is necessary to process banana
products to use them longer and high nutritions. Banana candy products made from fresh bananas
are one of the natural banana products that keep their flavor and nutritional values. In this study,
some conditions affecting the sensory quality of banana candy such as banana ripeness, ingredient
mix ratio, ascorbic acid concentration, and Pectinex Utral SP-L enzyme concentration were
determined. The results show that the ripeness of the suitable raw banana is 7 PCl, the mixing ratio
of ingredients/sugar/malt is 10/1/3.5, concentration of ascorbic acid in preliminary processing is
0.06%, Pectinex Utral SP-L enzyme concentration was 0.04%. Banana candies after processing
without adding preservatives can be stored for 60 days without contamination and still retain good
taste. The results of the analysis of the main nutritional components of banana candy show that the
processed product has high nutritional value, which is very potential to provide more banana
products for the domestic market and for export.

Keywords: Banana candy, enzyme pectinex utral SP-L, Vietnam.
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1. GIGI THIEU

Cay chu6i thuéc ho Musaceae, bd
Scitamineae c6 nguén gdc tir hai nguén chudi
dai: Musa acuminata va Musa balbisiana. Theo
cac nha thuc vat hoc, ho Musaceae c6 nguén
gdc tir ving Péng Ducng Indonesia, Philippin,
Nhat Ban va cac ddo cla Thai Binh Duong. Hién
nay, chudi dugc trong & hau hét cac vung nhiét
dai, can nhiét dai, phan bé tir 30° vi d6 Bac dén
30° vi d& Nam [1]. Chuéi la loai trai cay dugc
tiéu thu nhiéu nhat trén thé gisi va do huong
vi thom ngon va déc tinh dinh dudng cuta né.
Chudi ¢6 ngot va gia tri dinh dudng cao, cac
thanh phan dinh duéng trong 100 gam chudi
c6: 89 calo, 75% nudc; 1,1% protein; 22,8%
carbohydrate; 12,2% dudng; 2,6% chat xo;
0,3% chat béo. Theo FAO (2018), chudi dugc
coi la loai cay tugi chiém thi phan 16n nhat thé
giéi [2]. G Viét Nam, chugi [a mét trong nhiing
giéng cay an qua chl luc do dac diém khi hau
nhiét d&i néng dm rat phu hgp véi dic tinh
phat trién cta cay chuéi. Theo théng ké ndm
2018 cuia Cuc trong trot, dién tich tréng chudi
clia nudc ta la 144.700 ha, chiém 14,5% téng
dién tich cay dn qua cuia ca nudc, san lugng dat
2,145 triéu tan vai nhiéu loai chudi khac nhau:
chudi tiéu, chudi tay, chuéi cau, chuéi ngu,
chuéi bom... Tuy nhién, chugi cling la moét loai
trai cay kho bdo quan va van chuyén di xa. Khi
chuéi chin qua kha nang chdp nhan ctia ngusi
tiéu dung sé giam di, co nhiéu trudng hop con
bi loai bé. Mét giai phap cho viéc han ché su
lang phi d&i vGi chudi chin qua phai bé di, hodc
nhiing luc tiéu thu chudi tuci gap trd ngai dé
la ché bién cac thanh phan tir qua chudi thanh
cac san phdm khac nhau nhu keo chuéi, bot
chudi, nudc udng tur chudi. Trong nghién ciu
nay chuing t6i quan tam t&i phuong phap ché
bién st dung enzyme dé gilip qua trinh ché
bién keo chu6i dugc tham ngon hon. Enzyme
dugc lua chon cho viéc xtt ly nguyén liéu chugi
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chin 1a enzyme pectinex. Enzyme Pectinex la mét loai
enzyme c6 tac dung phan hay pectin trong qua chudi. Gitp
cho san pham ché bién dugc dé khé va bot tai x8p. Enzyme
Pectinex Ultral SP-L thudng dugc st dung dé gitip lam mém
cac chat cua trai cay va rau qua, dac biét la mang, lam tang
chat lugng va d6 trong clia nudc ép chiét xuat [7-10]. Trong
qué trinh ché bién qua chudi chin thanh san pham banh
nuéng ngudi ta da st dung enzyem pectinex dé tang dé tai
x6p clia banh, theo tac gia tng dung enzyme trong qua trinh
ché&bién banh quy x6p tao ra muc tang 52% hoat tinh chéng
oxy hoéa[11].
2.D0I TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng nghién ciiu

Nguyén liéu qua chuéi tiéu dugc thu gom mua tai vudn
nha dan tréng & Soc Son, Ha Néi dé cung cap thit qua chudi
phuc vu cho nghién ctu ché bién keo chuéi.

Nguyén liéu khac nhu: dudng, mach nha, phu gia nhu
axit ascorbic, enzyme Pectinase Utral SP-L
2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp bé tri thi nghiém

a) Nghién ctu @4 chin cta chudi phi hop véi muc dich ché
bién

St dung giébng chudi tiéu & 3 dd chin khac nhau: (PCl:
Peel Color Index)

+ CT1: Chu6i & d6 5 PCI (vé vang, 2 dau vang xanh)

+ CT2: Chudi 6 d6 6 PCl (vo vang hoan toan).

+ CT3: Chudi 6 dd 7 PCl (vo vang c6 lan vai cham nau).

Cac mau chudi dugc tién hanh ngam vao axit ascorbic
0,06% trong vong 30 phut sau d6 tién hanh xay nhuyén.

Cac chi tiéu theo déi: chi tiéu cdm quan (mau sac, mui vi),
d6 cing ctia keo chudi.

b) Nghién ctu ti Ié phdi trén nguyén liéu

Chuén bi cdc mau chudi c6 khéi lugng nhu nhau sau d6
bé sung dudng, mach nha theo ti 1& phéi trén nhu thé hién
trong bang 1.

Bang 1. Ty 1€ mach nha thay dGi trong cac thanh phén clia cong thiic keo chudi

STT Khéilwgng | Tylé | Khéilugng | Tylé | Khdilugng | Tylé
Chuéi % Dudng % | Machnha | %
(T1 | 250gram | 66,7 25 gram 6,7 100 gram 26,7
(T2 | 250gram | 68,4 25 gram 6,8 90 gram 24,0
(T3 | 250gram | 70,4 25 gram 7,0 80 gram 22,5
(T4 | 250gram | 72,5 25 gram 7,2 70 gram 20,3

Tién hanh ndu dé thu dugc keo sau d6 danh gia cdm
quan chon ra céng thuc ¢é ty 1& phi hgp nhat.

¢) Nghién cuiu 6n dinh mau sdc cua dich chudi trong qud
trinh ché bién

- Xac dinh phu gia phu hop:

Thit qua chuéi sau xay roi chia thanh cac mau cé khéi
lugng bang nhau va dugc bé sung acid citric va acid ascorbic
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vGi cing néng d6 0,08% (& néng d6 nay khéng anh huéng
nhiéu dén vi ctia san pham). Tién hanh nau trén bép dién tdi
khi dat d6 quén mong mudn thi cho ra khuén ta thu dugc
keo chudi.

Tién hanh xac dinh chat luogng clia sdn pham théng qua
céc chi tiéu: mau sdc, mui vi (diém). TU cac két qua thu dugc
ti€n hanh xac dinh loai phu gia phu hop nhat.

- Xac dinh n6ng d6 phu gia phu hgp:

Tién hanh bé sung phu gia thich hgp & cac néng dd khac
nhau tur 0,06%; 0,08%; 0,1%; 0,12%. Sau d6 U trong thdi gian
1 gi¢. T dé xac dinh dugc ndng dé chat phu gia phu hop
cho muc dich han ché bién mau san pham.

Tién hanh xac dinh chat lugng clia san pham théng qua
céc chi tiéu: mau sdc, mui vi (diém). TU cac két qua thu dugc
ti€n hanh xac dinh loai phu gia phu hop nhat.

d) Nghién cuu sirdung ché phdm enzyme Pectinex Utral SP-
L nhdm ndng cao chét lugng sdn phdm

Chudi sau khi say sé dugc b sung axit ascorbic 0,06% sau
dé chia thanh cac mau cé khoi lugng nhu nhau. Cac mau
dugc b8 sung enzyme Pectinex Ultra SP-L & cac néng d6
khao sat tir 0,02%; 0,04%; 0,06%; 0,08% so véi khéi luong
mau.

Sau khi xtt ly xong, dat 1én bép dién sém mau véi [ia nho
cho t6i khi dat d6 két dinh thich hgp thi ding lai cho hén
hop vao khuén dé ngudi ta thu dugc keo chudi

Tién hanh xac dinh chat lugng sdn phdm théng qua cac
chi tiéu: Chi tiéu cdm quan (mau sac, mui vi,...), d cing.

Tu cac két qua thu dugc ti€n hanh xac dinh néng doé
enzyme thich hgp nhat.

2.2.2. Phuong phdp ddnh gid cam quan

Phuong phap cdm quan theo thang Hedonic, day la
phuong phép dung phép th mé ta trén thang cudng d6 c6
cdu tric gom chin bac danh gia muic d6 ua thich.

+ Muc dé ua thich vé mau sdc, mui va vi clia sdn pham.

+ Mic d6 ua thich chung déi véi san pham.

H6i déng cdm quan gém 7 ngudi sau khi thi, ném sé
danh gia muc d6 ua thich ctia minh déi v6i cac mau trén
thang diém tir 1 dén 9. K&t qua sé la diém trung binh ctia hoi
déng cdm quan.

2.2.3. Phuong phdp phdn tich

a) Xac dinh ham lugng dudng téng sé theo Betrand [3].

b) Xac dinh ham lugng tro téng s6 [4].

¢) Xac dinh ham lugng vitamin C [5].

d) Xac dinh téng s6 vi khudn hiéu khi [6].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 K&t qua nghién ctu dd chin cta chudi phu hop véi
muc dich ché bién

DaGi véi nguyén liéu la gidng chudi tiéu, két qua phan tich
chatlugng keo chudi khi dugc ché bién tir nguyén liéu chudi
€6 do chin 5 PCl, 6 PCl, 7 PCI dugc trinh bay & bang 2.
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Bang 2. Chat lugng cdm quan clia keo chudi & cac dd chin khdc nhau

) .
chin| MU | picn | Trangthsi | Diém | Maivi | Diém | 1"
sac diem
Pl
Mau Keo déo mém Keo c6
5 nau 55 | tuynhiénkhong | 5 vi.cha't 45 15
nhat dong nhat :
Mau Keo
6 nau 6 Keo déo mém 7 ngot 5 18
vang thom
o
7 . 75 | Keodéomém 7 ngot 7 21,5
vang
- thom
tuoi

Tu bang 2 cho thay chu6i & d6 chin 5 PCl, 6 PCl khong
phu hgp dé san xuat keo chuéi. Chudi & d6 chin 5 PCl thi
chudi van con xanh chua dat d6 chin mong muén nén keo
chuéi thanh pham cé vi chat ctia chudi, khédng toat nén mui
tham déc trung cda chudi. Chudi & dé chin 6 PCl thi chua
chin ki nén khi xay khong dugc nhuyén dan téi keo thanh
pham khéng déng nhat va mau cling chua dugc dep, mui vi
cling chua thom déc trung cta chuéi. Qua thi nghiém nay
téi chon chudi cé doé chin 7 PCl 1a phu hop nhat dé san phdm
€6 mau sdc, mui vi va trang thai t6t nhat (dat téng diém 21,5).
3.2. Két qua nghién ciu ti 1& phéi trén nguyén liéu

VGi nguyén liéu la giéng chudi tiéu & dé chin 7 PCl két
qua danh gia chat lugng keo chudi & cac cong thiic phéi tron
nguyén liéu khac nhau dugc trinh bay trong bang 3.

Bang 3. Chat lugng cdm quan clia keo chudi 6 cac cong thiic phdi tron khac
nhau

(ong thiic Mui vi Trang thai
q) Thom, qud ngot Keo cing
(12 Thom, qud ngot Keo cting an bi dinh rang
(13 Thom, ngot dam Keo mém, dai
(T4 Thom, ngot viia Keo mém déo khong dinh rang

Sau méi lan phai tron ti 1é nguyén liéu (chudi: dusng:
mach nha) cho thay néu chon ti & (chudi: dudng) 1a 250 gam
chuoi: 25 gam dudng thi ti 1é mach nha sé phai giam di vi
trong chudi chin da rat nhiéu chat ngot néu cho qua nhiéu
mach nha thi keo sé bi cliing, ngot qua va khi an se bi dinh
rang vi vay phai giam ti 1& mach nha so v&i chugi (250 gam
chuéi: 25 gam dudng: 70 gam mach nha). Vai ti lé (250 gam
chuéi: 25 gam dudng: 70 gam mach nha) hay ti l& khéi lugng
10/1/3,5 thi keo chudi thanh pham sé dat dé déo, d6 ngot,
mui vi va trang thai tot nhat.

3.3. Két qua nghién cuu phu gia va ndng dé phu gia phu
hop nhat

3.3.1. Két qua nghién ciru phu gia phii hop

Dung hai loai phu gia la axit citric va axit ascorbic & cung
mot néng d6 0,08% (S néng d6 nay khong anh hudng dén
chéat lugng sdn phdm). Sau d6 tién hanh niu trén bép dién

134 | Tap chi Khoa hoc va (ong nghé Trudng Dai hoc Cong nghiép Ha Noi

dé thu dugc keo thanh phdm. Két qua danh gia chat lugng
keo chuéi dugc thé hién trong bang 4.

Bang 4. Cht lugng keo chudi khi st dung hai loai phu gia khéc nhau

Tén Nguoi danh gia theo thang

chi Thanh diémtir1dén9 piém | _,

i P Tong
tiéu | phankhao trung diém
danh sat AlB|lC|D|E|F |G| binh

gia
Mau | Axit ascorbic [ 8 (85| 8 [75]|75(85]|8 8 56

sdc Axitcitric |6 (65| 7 | 6 | 7 |75|7| 67 47

.| Axitascobic [ 7| 7 |75| 8 | 8 |75]8 7,5 53
Mui vi

Axitcitric | 7| 7 [65]| 7 | 7 |65|7| 68 48
Trang Axitascorbic | 8 |75 8 | 7 | 8 | 7 |8 7,6 53,5
thai | Axitcitric |8 (75| 7 |7 656 |7] 7 49

Tur bang 4 ta thay, acid ascorbic 0,08% pht hgp hon acid
citric 0,08% do acid ascorbic lam cho mau sac clia chuéi dep
han, bt mat han. Khi bé sung acid citric va acid ascorbic déu
céithién mau sdc clia sdn phdm ma khoéng lam thay déi trang
thai va mui vi nhung acid ascobic lam mau sac keo chuéi
vang tuoi hon dat diém cdm quan cao hon acid citric (mau
sac dat téng diém 56, Mui vi dat téng diém 53, trang théi dat
téng diém 53,5).

Hinh 1. Keo chudi b sung axit ascorbic
3.3.2. Két qud nghién ciru néng dé phu gia phi hop

Bang 5. Chat lugng cam quan ctia keo chudi khi xi Iy & cdc nong do Acid
ascorbic khdc nhau

Ti lé axit Chét lugng cdm quan ctia keo chudi »
- ong
ascorbic , Trang .o
X 2 . ’ . e e . dlem
(%) Mau sac | Diém thai Piém | Muivi | Diem
BC Vang hoi 5 Keo [nem 8 Thom 7 2
xanh déo ngot
006 | VM9 | g [Keomémio o) Thom o,
nau tugi déo ngot
008 | VM9 | g [Keomém g Thom g,
nau tugi déo ngot
o1 | Vang |, |Keomem o pCmuivii g,
nau tuoi déo haila
o1 | VM9 |, (Keomem il 5 | 20
nau tugi déo
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Tu bang 5 ta thay, khi b sung acid ascorbic (Vitamin C)
& ndéng dd cang cao thi mau cdia san pham cang sang. G mau
déi chiing khéng b6 sung acid ascorbic mau clia san pham
¢é mau vang hoi xanh lam anh huéng dén chat lugng cam
quan khéng t8t nhung néu bé sung & ndng dé tir 0,1% trd
I&n thi sdn pham lai c6 vi hai chua. Do d6 & néng do6 0,06%
keo chudi c6 mau sang, cé6 mui tham va vi ngot dat diém
cdm quan cao nhat (t6ng diém dat 23 diém).
3.4. K&t qua nghién ciu st dung ché pham enyme
Pectinase Utral SP-L nham nang cao chat luogng san
pham

K&t qua bang 6 cho thay, cdc mau déu c6 diém mau sic
va mui vi tét nhung do st dung néng dé enzyme khéac nhau
nén trang thai san phdm khac nhau. B8 sung enzyme & ndng
dd 0,04% lam cho keo c6 d6 trong cai thién chat lugng san
pham. & méu d6i chiing khéng sir dung enzyme thi chuéi sé
nhanh bi oxi hdéa chuyén sang mau nau lam cho keo chugi
thanh phdm c6 mau hoi xanh khong bat mat, trang thai
cling khong tét sé bi dinh. Con & cac néng dé 0,02%, 0,06%,
0,08% thi trang thai keo khéng trong, khéng dep mat.

Bang 6. Chat lugng cam quan ca keo chudi khi i & cdc ndng do enzyme khac
nhau

Néng do Chat lugng cdm quan ctia keo chudi »
enzyme ong
0, a < R ze R e e . dlem
(%) | Mausic [Diém| Trangthéi | Diém | Muivi | Diém
Keo mém
Vang hoi nhung bi Thom
B xanh 5 dinh, khdng 7 ngot 7 ”
trong
N Keo mém
002 | VMM o eokhong | 7| MO | 7 | 20
tuoi ngot
trong
0,04 Vang r]au 7 ngo mém 85 Thom 7 25
tuoi déo, trong ngot
. Keo mém
006 | VMM o eokhong | 8 | MM | 7 | 2
tuoi ngot
trong
N Keo mém
008 | VAN9NU e khong | 8 | MM | 7 | 2
tuoi ngot
trong

3.5. Két qua phan tich cac chi tiéu dudng tong s6, ham
lugng tro, ham lugng Vitamin C va tdng sé vi khuan hiéu
khi

Bang 7. Két qua xac dinh chat lugng dinh dugng chinh clia keo chudi

Tén chi tiéu Ham lugng
Dudng khir 20%
Tro tong s6 0,012%

Vitamin C 0,027%

Két qua bang 7 cho thay, ham lugng dudng khir trong
keo chuéi phan tich dugc (20%) nam trong khodng tuong
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Ung vdi tiéu chi ggi y trong TCVN 5908:2009 muc cho loai
keo mém. Ham lugng tro téng s6 trong keo chudi phan tich
dugc (0,012%) < 0,1% nam trong khodng cho phép tuong
Uing trong TCVN 5908:2009 muic cho loai keo mém. Ham
lugng vitamin C trong 100 gam keo la 0,027%.

4, KET LUAN

Nghién ctru nay cho thay rang dé san xuat ra san phdm
keo chuéi phu hop vdi thi hi€u cda ngudi tiéu dung yéu cau
khau san xuat can dat dugc nhiing diéu kién t6i uu nhu:

- Loai nguyén liéu thich hop cho qua trinh san xuat keo
chudi la chuéi tiéu & dé chin 7 PCI.

- Nguyén liéu dugc xtr ly chéng bién mau bang cach bé
sung acid ascorbic n6ng dé 0,06%.

- Strdung ché& phdm enzyme Pectinex Ultra SP-L vGinéng
do6 0,04% U trong thdi gian 1 gid & nhiét d6 thudng.
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