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4. Ndi dung chinh: Nbi dung nghién ctru dé tai bao gom:
- Khao sat mot s6 thanh phan hoa ly c6 trong nguyén liéu chudi gia Itn
Cavendish banana
- Khao sat sy anh hudng cua ham luong enzyme pectinase dén hiéu sut
thu héi dich chudi
- Khao sat sy anh huong cua nhiét d§ va thoi gian U enzyme pectinase
dén hiéu sut thu hdi dich chubi
- Khéo sat sy anh huong ciua ham luong chit kho dich qua trude khi
sdy dén chat luong va hiéu suat thu hdi cua bot chubi
- Khao sét anh huong caa nhiét do say dén chat luong va hiéu suat thu hoi
cua bot chudi
- Khéo sat toc d6 bom nhép liéu dén chat lugng va hiéu suat thu hoi cua
bot chudi
— Xay dung quy trinh san xuat bot chudi gia lun bang phuong phap siy
phun



5. Két qua dat dwgc

- Dich qua sau khi nghién dugc u véi enzyme pectinase 0,08%, ¢ pH bang 4
- 4,5, nhiét d6 va thoi gian t enzyme lan luot 1a 40°C va 60 phut, cho hiéu suat
thu hdi dich chudi 1a 92%.

- Céc thdng sé nhu ham lugng chét khd dich chudi trude khi sdy, nhiét do
say dau vao, tbc do bom nhap liéu c6 anh hudng dén kha niang thu hoi san pham,

d6 am va tinh chat cam quan cua bot chudi say phun.

- Ham luong chét kho dich qua trudc khi say 1a 20%, nhiét do siy dau vao &
160°C va toc do bom nhap liéu 14 10 ml/phat cho hiéu suét thu hdi bot chudi 1a

59,7% va do am san pham la 5,3%.

- Trén co so céc thi nghiém khao sat, ching toi xay dung quy trinh san xuét
bot chudi say phun.
6. Panh gia dé tai
a. Tinh méi, tinh sang tao
Tinh moi:
+ Tao san pham bot chudi gia lun Cavendish banana mang thwong hiéu cua
tinh Ba Ria-Viing Tau.
+ Khdng dung phu gia, hda chat trong quy trinh san xuat nén san pham tao
ra rat an toan cho sirc khoe nguai tiéu dung.
+ Lam da dang hoa cac mat hang ché bién tir qua chudi trén thi truong va
gop phan xuat khau.
Tinh sang tao:
+ Xay dung quy trinh san xuat bot chudi siy phun véi cac thong sé ky thuat
thich hop: ham lugng chat kho trude khi say 1a 20%, nhiét do dau vao khi siy la
160°C, luu lwong dong nhap liéu 1a 10 ml/phat va ap suét 1a 1,5 bar. Nham dam



bao chat luong, an toan, kéo dai thoi han st dung, quy trinh san xuat duoc kiém
soat ky trong cac cong doan nén dam bao an toan vé cac chi tiéu vi sinh: tong sb
vi sinh vat hiéu khi, Clostridium perfringes, tong sé6 nam men, nim méc. Chi
tiéu kim loai niang Arsen vo co khong chira trong san pham.

+ San pham bot chudi siy phun tuyét déi khéng dung hoa chat tay trang
dich puree qua trudc khi sdy phun nhu H,SOs, acid citric, tynopal nén dam bao
an toan cho san pham. Trong dé tai nay, chlng tdi chi sir dung dich chanh tuoi
véi ham lugng thich hop dé bat hoat enzyme lam hoa nau dich chudi nghién va
enzyme pectinex 120L dé lam giam d6 nhot dich sau nghién. Bé tic ché enzyme
hoa nau, nhiéu doanh nghiép san xuat bot trai cay lam dung qua muc acid citric
t6i 1,2 %, khi d6 pH cuia hdn hop xudng thap s& anh huong rat Ion téi cam quan

mui vi, 6 an toan cua san pham.

+ Ngoai ra dé tai thé hién diém sang tao trong qué trinh xu ly dich purre
chudi: hap cach thay nguyén liéu 5 phit & 100°C, thay vi chan hay ludc trong
nudc soi, dé bat hoat enzyme polyphenol oxidase (PO) lam héa nau dich purre
sau khi nghién va gitr cho bot khéng bi nau den khi say & nhiét do cao. Nguyén
liu boc vo sau hap cach thiy dé hang gio dong hd ¢ nhiét do phong ma khéng
c6 dau hiéu bi tham den.

b. Kha nang ap dung

+ San pham bot chudi c6 d6 min cao, toi x4p, mau trang vang, dé hoa tan
trong nudc, c6 mui thom ty nhién, giau dinh dudng, khoang, phu hop vai moi
ltra tuoi.

+ Bot chudi dugc st dung trong cdng nghé thuc pham: lam nudc giai
khat, tra sira, stra bot, bot hoa tan, banh keo, banh my, lam kem, thie an dam.

+ Bot chudi duoc xem nhu 1a dugc liéu thién nhién dé hd trg cho nhiéu
can bénh: giit vai trd nhu 1a pre-biotic, gitp lgi khuan phét trién manh mé hon,
cai thién hé tiéu hoa, cai thién bénh tri va tdo bon, ngan ngira bénh ung thu dai
trang: cung cap chat xo - tinh bot khang tieu héa (RS2); cung cap chat dinh
dudng giau kali, magié tac dung lam giam cholesterol, 6n dinh huyét &p. Ngoai



ra bot chudi con ¢ng dung nhiéu trong linh vuc my pham phai dep: 1am mit na
dudng da chéng 140 hoéa.

Dic biét bot chudi cang thich hop hon khi pha vao nude dé cac van dong
vién thé thao str dung nhanh, dé& dang tién loi hon va cung cdp ning luwong
nhanh. Hay c6 thé pha vao cho cta cac em nho tai cac truong mau gido gidp
cac em tranh dugc chung tdo bon ciing rat hiéu qua, tién loi, tiét kiém thoi gian
va t6t cho sic khoe. Nhém khach hang tiém ning ma nhém nghién ciru hudng
tgi khi san xuat quy mo 16n 1a ngudi dan trén dia ban tinh, khach du lich, can bo
cdng vién chuc, sinh vién, hoc sinh gom 10 truong dai hoc trong hé théng gido

duc ciia Nguyén Hoang va xuat khau.

c. Hiéu qua kinh té - xa hoi

+ San pham bét chudi ra doi s& gilp cho céc nha doanh nghiép san xuat bot
trai cdy, tim ra dugc mot san pham méi, an toan, bo dudng trong chién luoc kinh
doanh cua minh tir d6 gia tang thu nhap cho doanh nghiép.

+ Nang cao stc khoe cho cong dong khi sir dung bot chudi an toan, giau

dinh dudng, phi hop véi moi déi tuong.

+ Gidi thiéu dén ban bé trong va ngoai nude khi dén du lich Viing Tau mot
san pham néng nghiép chét lugng cao mang thuwong hiéu cua tinh Ba Ria-Viing

Tau lam qua tang.

+ GOp phan lam ting gia tri gia ting cho cay chudi gia lun trén dia ban
Tinh nha, vi néu chi st dung ¢ dang twoi thi gia trj kinh té thap, gop phan ting
kinh té cho ba con ving trong nguyén liéu. Giai quyét dau ra 6n dinh cho
nguyén liéu khi roi vao tinh trang dugc mla-mat gi4, vao chinh vu gia ca xuong
rat thap. Tur d6 khuyén khich viéc mé rong dién tich trong chudi dé ting thu

nhap, x6a doi giam nghéo trén dia ban tinh nha.

+ Viéc tao ra cac san pham ché bién con tao diéu kién cho ndng dan céc
viing trong nguyén liéu tiép can voi khoa hoc k¥ thuat, nang cao hiéu biét, cuoc

sbng tot hon, van minh hon.



+ San pham bot chubi ra doi 12 mot san pham an toan va chat lugng trude

1a dé dap tng nhu cau ngay cang cao tai tinh, tiép theo 1a hudng dén xuat khau.

Thot gian nghién ciu: Tur 5/2020 — 11/2021

CHU NHIEM DPE TAI
(Ky va ghi rd ho tén)

ThS. Tran Thi Duyén
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LOI MO DAU

Theo S& NN-PTNT, tong dién tich trong chudi trén dia ban tinh dat
khoang hon 1500ha gdom giéng chudi gia lun - chudi cdy md Nam My, chudi
st, chubi cau. Dac biét 12 gidng chudi gia lun dién tich ngay cang ting
(1000ha) do cho ning suét cao, thich nghi tét véi diéu kién tho nhudng va khi
hau Ba Ria — Viing Tau, mét it cong cham soc, dién tich tap trung nhiéu nhat
trén dia ban huyén Chau Buc, Xuyén Mac. Nhitng nim gan day gia chudi lén
xuéng that thuong khién néng dan lao dao, phai 1am vao tinh canh cho "giai
ctru" do ngudn cung vuot qua cau khién gia chudi giam manh, chi con ti
1.500 - 2.000 dong/kg va khong co thuong 1ai dén thu mua, nong dan phai
nhin canh chubi chin rung day vuon va d6 bo. Hon nira, ton that sau thu
hoach caa chudi kha 16n boi chubi 1a loai qua hd hap dot bién, nén vong doi
lwru trir ngan.

Nhimg nam gan day dé giai ciru nan chudi “rét gia” mot sé ho dan ving
trong nguyén liéu di ché bién cac san pham tir chudi nhu: chudi siy (1kg
chubi tuoi sdy khé con 0,3 dén 0,4 kg), chudi ép, chudi tam dau chién cac
loai, kem chudi, ruou chudi. Tuy nhién quy mé san xuat nho 1é, chua tiép can
khoa hoc k¥ thuat nén chat lugng san pham kho kiém soét.

Trén dia ban tinh van chua c6 cong ty, hop tac x& hay ho dan nao dau tu
ting dung k¥ thuat siy phun dé san xuat bot chudi chat luong, an toan, bao vé
sic khoe nguoi tieu ding. Nham tao mot huéng méi dé giai quyét dau ra on
dinh cho nguyén liéu chudi gia l0n trén dia ban tinh, chung t6i da nghién cau
ting dung k¥ thuat siy phun dé san xuat bot chudi.

Bot chudi 1a san pham tao ra do qué trinh say puree qua. Trong quy trinh
san Xuat nay, chung toi da sir dung phuong phap say phun trén may say phun
duoc san xuat tai nudc Anh cua cong ty L.P. TECHNOLOGY LTD c6 Model

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
2
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No: SDO - 05, Serial No : 1210298 (dang ban céng nghiép, ning suét sy la
1-3kg nudc bbe hoi/gio, tbe dd bom nhap liéu giao dong tir 5 — 50ml/phut,
nhiét do téi da cua tac nhan siy dau vao la 350°C,), tao ra dang san pham bot
chubi. Phuong phép sdy phun 1a phuong phap tién tién tao ra nhitng san pham
dang bot c6 chét lugng cao, toc do say nhanh, thich hop dé tao ra bot trai cay
tir dich qua, 1a nguyén liéu rat nhay cam vé nhiét do, can giam thiéu thoi gian
say. So Vai c4c loai trai cay khac nhu chanh day, dtra, cam thi chudi la loai
qua rat khd say phun vi chudi 12 loai qua c6 do6 nhét cao, va rat d& chuyén
mau san pham thanh nau den. P& xir Iy mau nau den cho dich chudi sau khi
xay nghién, ching toi tuyét dbi khdng dung hda chat tay trang nhu H,SOs,
acid citric, tynopan trudc khi siy phun, nén dam bao an toan cho san pham.
Trong dé tai nay, ching t6i chi sir dung dich chanh tuoi véi ham luong thich
hop dé bat hoat enzyme l1am hda nau dich chudi nghién va enzyme pectinex
dé lam giam do nhot dich sau nghién.

Bot chudi duge xem nhur 1a dugc liéu thién nhién d¢ hd trg cho nhiéu cin
bénh: giit vai trd nhu 1a pre-biotic, gip loi khuan phat trién manh mé hon, cai
thién hé tiéu hoa, cai thién bénh tri va tdo bon, ngan ngua bénh ung thu dai
trang: cung cap chat xo - tinh bot khang tiéu hda (RS2); cung cap chét dinh
dudng gidu kali, magié tac dung 1am giam cholesterol, én dinh huyét ap. Bot
chuéi tng dung trong cong nghé thuc pham, 1am nguyén liéu dé ché bién
nhiéu mén in khac nhau: 1dam banh khong chta gluten, 1am banh quy, banh
my, my 6ng, my soi, c6 thé thay thé chat két dinh trong banh nudéng xop
khong chtra gluten, 1am thac an dim cho tré em, pha ché d6 udng, dung pha
nudc trai cay ty nhién. Ngoai ra bot chudi con wng dung nhiéu trong linh vic

my pham phai dep: 1dam mat na dudng da chéng 140 héa [8].
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Véi ngudn nguyén liéu co san luong cao, quy trinh san xuat duoc kiém
soat tét, bot chudi hira hen s& 1a san pham lva chon tin cdy cua nguoi tiéu
dung, du sic canh tranh véi cac san pham bot trai cay khac trén thi truong.

1. Tinh cip thiét cia dé tai

Chubi 12 mat hang c6 trién vong xuat khau ctia nudc ta. Nhung véi san
luong 16n do thu hoach ddng loat nén van dé dit ra 1a can phai xu 1y nhu thé
nao dé giai quyét tinh trang & dong, déng thoi dam bao gia tri kinh té, chat
luong dinh dudng, cung cip thuong xuyén cho nguoi tiéu dung. Nhitng nim
gan day gia chudi 1én xudng that thuong khién nong dan lao dao. Tham chi,
thoi diém thang 2-3 nim ngoai, gia chudi tai Xuyén Moc rdt thé tham chi con
1-2 ngan dong/kg. Chinh vi vay chudi can dugc ché bién thanh cic dang san
pham khac nhau dé phuc vy nhu cau nguoi tiéu dung dang ngdy cang cép
thiét.

Ngoai ra, tong dién tich trong chudi trén dia ban tinh nim 2019 dat
khoang hon 1500ha gom giéng chudi gia lin Cavendish banana- chubi ciy
mo6 Nam My, chubi s, chubi cau. Dac biét 1a gidng chudi gia lun - chubi ciy
mo6 Nam M§ chiém khoang 1000ha, san lugng lha dat 30 tan va luong chudi
kém chat lugng, khong du diéu kién xuét khau chiém 10%. Vi sé luong do
ching ta co thé thu mua dé lam bot chudi. Do do bot chudi 13 mot trong
nhitng giai phap hitu ich vira giai quyét dugc van dé cip bach trén vira tao ra
nhiéu san phadm phuc vu thi trudng, san phiam con cung cip chét dinh dudng,
tién loi, dé sir dung va bao quan duoc trong thoi gian dai.

Phuong phéap sdy phun, tuy chua phd bién trong san xuat thuc pham,
nhung 13 mot phat minh tién tién, tao nén nhitng san pham dang bot c6 chat
luong cao, toc do say nhanh, thich hop dé tao san pham bot trai cay tir dich

qua. Tir nhitng 1y do ké trén, chang toi tién hanh dé tai “Nghién ciru xay
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dwng quy trinh sdn xudt bot chudi gia I0n Cavendish banana bang phwong
phdp sdy phun”.
2. Muc tiéu nghién ciru dé tai
Khéao séat cac yéu t6 anh huong dén qué trinh siy phun bot chudi gia lun

nham dat hiéu suat thu hdi bot cao cling nhu tao ra san pham bot ¢ chat
luong tot, tir d6 xay dung quy trinh san xuat bot chudi gia lun bang ky thuat
say phun.
3. Noi dung nghién ciru dé tai

- Khao sat mét s thanh phan hoa Iy ¢6 trong nguyén liéu chudi gia
lun

- Khao sat sy anh huong ctia ham luong enzyme pectinase dén hiéu
suét thu hoi dich chudi

- Khao sat sy anh hudéng cua nhiét do va thoi gian U enzyme
pectinase dén hiéu suat thu héi dich chudi

- Khao sat sy anh huéng cua ham luong chéat kho dich qua trude khi
sdy dén chat luong va hiéu suat thu hoi ctia bot chudi

- Khao sat anh huang caa nhiét do siy dén chat luong va hiéu suat thu
hoi cua bot chudi
- Khao sat toc dd bom nhap li¢u dén chat lugng va hi¢u suét thu hoi
cta bot chudi
— Xay dung quy trinh san xuat bot chudi gia 1un bang phuong phap sy
phun

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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CHUONG 1. TONG QUAN

1.1. Gi6i thiéu vé nguyén liéu
1.1.1. Ngudn goc va dic diém sinh hoc ciia chudi

Cay chudi thuéc ho Musaceae, bo Scitamineae c6 ngudn géc tur hai
ngudn chudi dai: Musa acuminata va Musa balbisiana. Theo c4c nha thyc vat
hoc, ho Musaceae c6 ngudn gdoc tir vimg Pong Duong Indonesia, Philippin,
Nhat Ban va cac dao cia Thai Binh Duong [8].

e Phan loai khoa hoc cua chudi:

Gidi: Plantae

Bo: Zingiberales

Ho: Musaceae

Chi: Musa

Loai: Musa spp.

Chudi 1a mot loai qua dai, vé nhan va hau nhu c6 quanh nim. Ching
duoc tréng chu yéu phuc vu cho am thuc, cho viéc san xuat soi bong, ding
trong nganh cong nghiép dét va ché tao gidy. Loai qua nay co thé dung bang
cach an tryc tiép khi qua chin, hoic co thé ché bién thanh nhiéu mon an khac
nhau, nhu céc loai banh chudi, ca&c mdn salad hoa qua, banh nuéng, cdc moén
trang miéng, ... [3, 8].

Chubi ciing c6 nhiéu mau sic va kich c¢& khac nhau. Khi chin, qua
chudi c6 thé c6 mau vang, mau do sam, hoic mau tia (hay mau tring qudc).
C6 tat ca hon 50 loai chudi khéac nhau trén thé gié i. Pac diém chung vé hinh
dang qua chudi 1a qua chudi dugc gin két véi nhau thanh budng, mdi budng
dugc chia thanh nhiéu nai, va trén mdi nai c6 khoang 10 dén 20 qua [6].

Chubi 12 mot trong nhitng qua rat tét va cé nhiéu céng dung, dic biét 1a chudi
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chin cay. Khi chin, tinh bot cé trong chudi s& dugc chuyén hoa thanh duong
tu nhién, va vi thé chubi chin thuong co vi ngot diu [9].
1.1.2. Phén loai cac gidng chudi

Chuéi 1a loai qua dugc trdng & Viét Nam tir rat 1au doi va c6 rat nhiéu
loai khac nhau. Cu thé mot sé gidng chudi chinh & nuéc ta bao gom cac giéng
sau [3, 8]:

Nhom chudi tiéu (Cavendish): nhém nay c6 hai loai chudi tiéu thuong
thay d6 1a chudi tiéu lun va chudi tiéu cao. Qua chubi tiéu co dic diém la cong
nhu ludi liém, khi chua chin s& c6 mau xanh d¢am va chuyén sang mau vang
khi chin. Phan thit caa qua chudi tiéu co6 mau vang non, rat ngot va thom.
Thong thuong mot nai chudi tiéu s& c6 khoang 12 qua. Gidng chudi tiéu &
mién Bac binh quan dat 13-14 kg/budng, ning suét trung binh dat 12 -15
tan/ha.

Chudi sir (Chudi hwong, chudi xiém): C6 2 loai chudi str pho bién d6
la chudi st trang va chudi stir xanh. Qua chudi st ¢6 kich thuéc 16n, khong dai
va c6 thé thuong thac ca khi con xanh hay da chin. Chudi st khi 4n ¢6 vi ngot
va mui thom thoang thoang va mot chat vi chat.

Chudi bom: duoc tréng phd bién & mién déng Nam Bo. Trong luong
budng thap, chi dat tir 6-8 kg/budng. Nhung day la loai chudi c6 téc do phat
trién nhanh, ct khoang 4 thang la cho ra 1 budng va c6 thé trong day tur
1.200-1.500 cay/ha nén ning suit cO thé dat 25-40 tin/ha. Qua duoc dung dé
an tuoi, lam chudi say.

Chuéi ngu: bao gém cac giong chudi ngu tién, chudi ngu man. Cay
cao 2,5-3m, cho qua nho, mau vo sang, dep, thit qua chac, vi thom dic biét,

nhung ning suat thap.
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Chudi gia hwong: Dic diém cua chudi gia huong 1a dai va cong, khi
chin c6 mau xanh. Chudi gia huong c6 ham lugng dinh dudng cao hon so véi
cac giéng chudi khac. Pay ciing 1a mot trong cac loai trai ciy dang duoc xuét
khau cua Viét Nam.

Chudi ngdp: bao gdm giéng ngdp cao, ngdp thap. La nhdm cé chiéu
cao cdy 3-5m, thin cdy sinh truong manh mé. Bac biét cay chudi ngdp co
kha nang chi bong, chiu han han tét, it sau bénh, phu hop khi trong ¢ doi. Qua
tuong dbi 16N, vo day, vo nau den khi chin, thit qua nhio, hoi chua.

Ngoai ra con céc gidng chudi tao qua, chudi man, chudi 1&, chudi hot,
chudi tiéu hdng v.v... nhung cac giéng nay duoc trong rat it vi gia tri kinh té
thap.

Giong chuéi gia lun Nam My: c6 tén khoa hoc la Cavendish Banana.
Cay c6 ngudn géc tai Nam My. Cay dat chuan tir 4-6 1a, nang suét dat tir 30-
40kg/cay va co thé 1én dén 50kg khi thu hoach. Chiéu cao cay trén 3m, moi
budng cé trén 10 nai, vo qua nhan min, thit qua ran, vi ngot. Thoi gian cho
trai nhanh chi sau khoang 12 thang trong. Dac biét, giéng chudi gia Nam My
cdy mo c6 uu diém 1a khang bénh cao, kha ning sinh truong nhanh. Gidng
chudi gia Nam My ngay cang duoc nhiéu nguoi dan biét dén nho nhig vu
diém vuot troi vé nang suat. Chudi gia Nam My trung binh tir 8-10 nai/budng,
trai to, chat luong tot. San pham Iam tir chudi dang 1a mat hang duoc nhiéu
ngudi ua chudng. Hon nira, chudi gia Nam My l1a gidng nudi cdy md hoan
toan sach bénh, thoi gian cho thu lta dau nhanh chi 12 thang sau khi
trong [2].
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Hinh anh mét sé loai chudi:

Hinh 1.3. Chudi hot Hinh 1.4. Chudi st

1.1.3. Thanh phén héa hoc ¢é trong qua chudi

Theo tac gia H6 Thi Thu Huong, chudi 12 mot ngudn chit xo lanh
manh, gidu kali, vitamin B6, vitamin C, chat chéng oxy hoa va cac
phytonutrients. Chudi chin chaa 70 — 80% nudc, 20 — 30% chat kho chu yéu
1a dudng, trong d6 duong khir chiém 55%. Ham luong protein thap 1 — 1,8%
gom 17 amin chu yéu 12 histidine. Ham luong chit béo khong dang ké. Acid

trong chudi chiém 0,2% chu yéu 1a acid malic va acid oxalic vi thé chudi c6
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d6 chua diu. Ngoai ra trong chudi con c6 chtra cac vitamin khéc (carotene,
vitamin B1, acid panthotenic, acid folic, inositol), tuy ham luwong thap hon cac
loai qua khac nhung ham luong can ddi, ngoai ra con c6 mudi khoang, pectin
va hop chat polyphenol. Ngoai ra, cac khoang chat trong chubi ciing chiém
ham luong dang ké. Gia tri dinh dudng cta chudi dugc thé hién cu thé trong
bang dudi day [3]:

Bang 1.1. Thanh phan héa hec cia chudi (tinh trong 100g chudi twoi)

Thanh phan hoéa hoc Chudi xanh (%) Chudi chin
Nudc (g) 72,4 68,6 — 78,1
Protein (g) 1,1 1,1-1,78
Glucid (g) 25,3 19,33 - 25,8
Chat béo (g) 0,3 0,016 — 0,4
Canxi (mg) 11,0 3,2 -13,8
Phospho (mg) 28,0 16,3 -50,4

Ngoai ra trong chudi chin chira hop chat polyphenol véi ham luong
thap. Tuy ham luong thap, nhung hoat dong cta cac enzyme peroxidase,
polyphenoloxydase manh nén hop chét nay rat d& dang bi oxy hoa va tao cho
san pham bi bién mau trong qué trinh bao quan va ché bién.

Téc gia Nguyén Van Tiép va cong su cho riang, mot trong nhiing thanh
phan c6 mat trong thit qua chudi c6 anh hudng dén chat luong ciing nhu cong
nghé ché bién cac san pham tir chudi do6 1a cac chét pectin, trong qua chudi
pectin chiém khoang 0,7 — 1,2%, day 1a thanh phan gay kho khin cho mét s6
cong doan trong céng nghé ché bién, dic biét d6i véi san pham nudc va bot
chudi [6].

e Glucid
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Cac hop chét glucid dong gop vao viéc lam ting ham luong chat khd
trong san pham, tao nén huong vi dic trung cho san pham. Ngoai yéu té cam
quan, cac hop chat glucid sinh nang lugng nén lam ting gia tri dinh dudng.
Ddi véi cac polysaccharide nhu pectin (chiém 0,7 — 1,2% chét khd), gia tri
sinh hoc d6i voi co thé 1a kha nang hd tro qua trinh tiéu hoa, han ché cac bénh
ly vé duong tiéu hoa... Ngoai ra cac hop chét glucid con tham gia cau tao nén
cac hop chét glucoside dong vai tro rat quan trong trong phong va chita bénh
nhu trg tim va giam phu do suy tim.

e Protein

Protein trong qua chu yéu 1a enzyme, day 1a nguyén nhan chinh giy ra
cac hién tugng khdng mong muén, dién hinh la su bién d6i mau cua dich chiét
chudi tir trong sang nau thAm. Thém nira 1 qua trinh taa protein caa dich
chiét chudi, 1am cho dich san pham khong déng nhat va khong phu hop vé
mat cam quan.

e Chit béo (lipid)

Chudi cd it chat béo. Chat béo ton tai & mang nguyén sinh chat cuaa té
bao hoac trong cac md dy trir. Ham luong chat béo thap nén gan nhu khong
anh huong dén cong nghé ché bién.

e Céc chat thom

Cac chat thom tao huong thom dic trung cho san pham. Trong chudi,
isoamyl-acetate huong chudi chin, 1a mui thom déng vai tro chu dao. Chlng
dé bay hoi nén dé bj mat trong qué trinh ché bién nhat Ia khi gia nhiét.

e Cac acid
Cac acid hitu co c6 trong chudi dong vai trd tao vi, 6 thé bd sung thém

acid nham dat duoc d6 duong, do acid can thiét trong san pham va gidp chéng
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oxy hoa. Cac acid hién dién trong chudi la acid malic, citric, oxalic va tartaric.
Do pH cua chudi vao khoang 4,5 —5,2.
e Cac khoang chat

Khoang chét trong chudi c6 nhiéu @ng dung quan trong trong y hoc.
Ngoai mot s6 thanh phan nhu calcium, kali, photspho, trong chudi con ¢
magie, natri, phosphate, luu huynh ciing nhu cac vitamin thiét yéu. Xét vé mat
dinh dudng, chudi c6 gi4 tri hon ca khoai tay va tuong dwong véi thit, cu
100g c6 thé cho 100 calo va dé tiéu hoa [9].

1.2. Tinh hinh nghién ctru sin pham bt chudi trong va ngoai nuée
1.2.1. Tinh hinh nghién ciru sin phim bt chudi trong nuéc

Nhitng nim gan day dé giai cru nan chudi “rét gia” mot sé ho dan
vung trong nguyén lidéu dd ché bién cac san pham tir chubi nhu: chudi sy
(1kg chudi tuoi say kho con 0,3 dén 0,4 kg), chudi ép, chudi tim dau chién
cac loai, kem chudi, rugu chudi. Tuy nhién quy mo san xuat nho 1¢, chua tiép
can khoa hoc k¥ thuat nén chét luong san phém khoé kiém soat.

Trén dia ban tinh van chua c6 cong ty, hop tac xa hay ho dan nao dau
tu ung dung k¥ thuat sdy phun dé san xuat bot chudi chat luong, an toan, bao
vé stc khoe nguoi tiéu dung. Nham tao mot huéng méi dé giai quyét dau ra
6n dinh cho nguyén liéu chudi gia lun trén dia ban tinh, chung t6i d nghién
ctru tng dung k¥ thuat sy phun dé san xuat bot chubi.

1.2.2. Tinh hinh nghién ciru sin pham bt chudi ngoai nuéc [5], [7], [12]

Chuéi dugc ché bién thanh nhiéu san pham nhu chudi siy hoic chudi
bot thd, bot min, chip, nudc qua, puree, mut... Trong nhirng ndm 1980 san
pham chudi sdy va san pham udt nhu nuwéc qua, mat, puree (hau hét 1a puree
chudi) dugc san xuat & Honduras, Brazil, Ecuador, Mexico, lserael,

Philippines, Martinique... Ngoai ra c¢6 nuéc hdn hop, banh chudi, chudi lat,
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chién don, chip, sita chua huong chudi va kem chudi. San luong nuéc chudi
chua cao mic du & thi trudng My gié cua san pham nay (1.500 USD/tan) dit
hon so véi téo (1.200 USD/tan). Philipinnes 1a nuéc xuat khau cha yéu san
pham chip chudi vao thi trudng M¥. Chip dugc chién bang dau dira nén cé gia
tri dinh dudng co loi cho stirc khoé vi vay né dugc so snh véi chip khoai tay.
San pham chubi miéng trong xi 16 lodng duoc san xuat ¢ Honduras,
Philippines va Thai Lan vai sé lugng nhé. San pham tinh bot chubi duoc sir
dung nhu tinh bot san & ving Nam My va Ia thic an chinh cta ngudi ty
Samoa va nhiéu noi khac nhu & Puerto Rico. Hang niam nhu cau chudi cua thé
gidi kha l6n, dat hang chuc triéu tin chudi dung dé an tuoi, xuat khau va ché
bién céc san pham khac [6].

Bot chudi la san pham tao ra do qué trinh say puree qua va str dung lam
d6 uéng va thuyc pham khéac, dic biét danh cho tré em va ngudi co tudi.
Véi thanh pham bot chudi, chira kha nhiéu khang tinh bot, cé tac dung chira
cac bénh noi tiét vé duong tiéu hoa, cung cap chat xo, giam nguy co ung thu
dai truc trang thong qua cac co ché khac nhau nhu bao vé khoi tac hai do bién
d6i DNA, thay doi biéu hién gen va tang tu chét (apoptosis) cua cac té bao
ung thu va nhiéu tac dung tbt cho suc khoe [9, 14].

Cac qudc gia dan dau vé san xuat chudi bot 14 Ecuador, Colombia,
Canada. Tuy nhién, san lugng bot chudi con han ché. O day, yéu cau do chin
cta nguyén liéu chudi cho qua trinh san xuat bot 1a phai that chin, vé c6 mau
vang dén trang cudc, rudt chudi mém nhung chua nhiin, khdng cé vi chat da
lam han ché lugng chat xo - tinh bot khang c6 trong nguyén liéu chudi. Ratiya
(2008) dé nghi xac dinh do chin theo do day va dugc can ct theo chi s6 f (P:
khéi luong qua, g; L: chiéu dai, cm). Mau vo qua chudi thong thuong duoc

xéac dinh theo chi s mau (Peel Colour Index - PCI) [1]. Azharul Karim va
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cong su dd khang dinh rang vai trd cha chdt cua SO, trong viéc chéng oxy
hod 1a do kha ning tiéu diét mot sé enzyme oxy hod nhu oxydase, o-
diphenoloxydase, dehydrogenase cia SO,. Pay 1a phuong phap ré tién, cho
hiéu qua ¢ ché hoat tinh PO cao. Khéng nhitng c6 vai trd trong viéc chdng
oxy hod, SO, con cd tinh sat khuan cao do d6 c6 tac dung bao quan san pham,
6n dinh vitamin C, giam thoi gian siy [14]. O An d9, ngudi ta xu ly chudi
bang dung dich natri bisulphit 2%. O Puc da say chudi tir nhiét d6 10°C =
40°C trong vong 20 gio. Theo Zhongli Pan, bo sung cac ché pham enzyme
pectinase vao qué trinh ché bién gidp cho hiéu suit tao bot dugce nang cao. Vi
chudi 12 loai qua chtra ham lwgng pectin cao (0,7 — 1,2%) la nguyén nhan gay
ra mot s6 van dé kho khin cho cac nha san xuat do: khi pectin trong qua ton
tai dudi dang khong hoa tan s& 1a chat lién két cac chum soi cellulose ¢ thanh
té bao 1am qua ran chac va giit dich qua. Chinh vi vay, can tim cach thuy phan
protopectin. Viéc thuy phan protopectin trong qua chin cé thé duoc thuc hién
bang cach dun néng & 80-85°C. Khi d6, méi trudng acid cua qua sé tham gia
thuy phan protopectin thanh pectin hoa tan va araban. Tuy nhién, viéc gia
nhiét dich qua lai anh huong khdng tét dén chat luong dich nhu: gay cho dich
huong vi Xau, lam mat mot sé vitamin.... [1, 6, 7]. Do dé, viéc thuy phan
protopectin bang ché pham enzyme pectinex Ultra SP-L di tré nén rat pho
bién. Pectin khi ton tai dudi dang hoa tan s& lam ting d6 nhét cua dich qua
gay kho khan cho qua trinh loc, tao gay hién tuong duc khi bot dugc st dung
lam d6 udng. Trong chudi nguyén liéu da co sin cac enzyme nguyén thuy nhu
pectinase va amylase. O d6 chin 5 PCI, enzyme amylase va enzyme
polygalaturonose (PG) hoat dong tdi wu nhat, & do chin 6-7 PCI enzyme
pectineterase hoat dong tdi wu nhat. Vi vay can phai bo sung cac enzyme bén

ngoai ¢ dung do chin caa chudi dé phat huy dic tinh sin c6 caa cac enzyme
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nguyén thuy [17]. Theo K.J. Chua, dung phuong phap siy puree chudi sé& thu
dugc bot chudi theo 3 cach: sdy bang thiét bi truc rdng, say bang thiét bi say
phun sau khi tron puree chudi véi tinh bot khoai tay véi ty I1& 2,5-3%. Hoac
dung phuong phap sdy mang bot sau khi bd sung vao puree chudi 1% long
tring trirng roi danh thanh bot va sdy mang bot nay. Theo K.J. Chua, d6 4m
cudi cung cua bot chubi dé dung siy 1a 7-12%, day 1a do am an toan cho bot
chudi [15].

1.2.3. Lei ich ctia bt chudi trong cudc séng

a) Loi ich vé mat sirc khée
+ Chat chdong oxy hoa, hé xwong chic khoe

Khi nhic toi nhitng loai hoa qua giau vitamin C, nhiéu nguoi thuong
nghi ngay t6i cac loai qua thuoc ho nha cam, quyt. Nhung it ai biét rang, mot
khau phan #n c6 chudi tham chi s& cung cip cho ching ta téi 15% luong
vitamin C can thiét mdi ngay.

Vitamin C 12 mot chat chong oxy hoa quan trong c6 kha nang trung hoa
cac goc tu do — nguyén nhan gay ra nhiéu loai bénh nguy hiém ddi voi co thé.
Khong chi vay, loai vitamin nay con c6 vai tro bao vé mach mau, san xuat
collagen két néi cac co, xuong va cac mé khac trong co thé lai véi nhau [8].

+ Giup tinh than va thé chat luén khée manh, phan chan

Khi néi vé thuc pham giau kali nhat, moi nguoi déu nghi dén chudi.
Trén thuc té, mot qua chudi trung binh cung cap toi 422 mg kali, twong duong
9% ham luong kali can thiét cho co thé mdi ngay. Chudi noi tiéng voi ham
luong kali phong pha. Vi chat nay c6 cong dung cung cap va khdi phuc ning
lwong hiéu qua. Chi can an hai qua chudi mdi ngay, co thé cua ban s& duoc
“nap” ngudn nang luong du dé ching ta duy tri van dong manh lién tuc trong

vong 90 phat.
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+ Giam huyét &p, tét cho tim mach

Ché 6 an giau kali va it natri c6 thé 1am giam nguy co huyét &p cao va
dot quy. Trong khi d6, chudi 1a loai qua hiém hoi hoi tu du hai yéu té nay.

Chudi con 1a ngudn cung cap tuyét voi vitamin B6. Theo Hiép hoi Tim
mach My, vitamin B6 gilp pha v& mot loai axit amin ma cac chat nay ¢ nong
d6 cao c6 lién quan dén nguy co bénh tim mach.

Nguyeén t6 kali khdng nhiing rat tét cho chiic ning co bap va tim mach,
dam bao nhip tim va huyét 4p binh thuong, du phong tang huyét ap va co that
co bap, ma con giup dua phan mudi bai tiét ra ngoai co thé, lam cho luong
mubi trong co thé dam bao néng do nhat dinh, theo d6 cai thién ching trang
cua phu thiing [9].

+ Gilp giam stress, tot cho hé than kinh

Dic biét, chudi con sé hiru ham luong cao chét tryptophan, gilp ban
vuot qua stress va giam nguy co tram cam. Khi di vao co thé, chat nay s&
dugc chuyén doi thanh serotonin — mét chat dan truyén than kinh, nham diéu
chinh tdm trang, mang lai trang thai hanh phutc cho con nguoi.

+ T6t cho hé tiéu hoa

Chudi 12 loai qua c6 cong dung tuyét vai véi ca tinh than va thé chat,
cai thién da day, nhuan trang théng tién: ndi tiéng véi cdng dung tri téo bén,
chudi con duoc biét t6i nhu “than duoc tu nhién” danh cho hé tiéu hda. Mot
qua chudi chi khoang 105 calo nhung chira dén 12% luong chat xo khuyén
cao mdi ngdy. Chat xo va tinh bot khang dong vai tro quan trong cho sic
khoe duong tiéu hoa.

Cling voi do, loai qua nay con hd trg tri bénh dau da day, loét da day,

trao nguoc da day. Nguyén nhan 1a bai chudi co tac dung kich thich tai tao
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niém mac da day, ting tiét dich nhay, giam acid tai nhitng chd loét va lam
lanh céc vét loét cua co quan nay [8].
+ Bo sung dinh dudng va ting cwdng mién dich

Chudi c6 kha ning cung cp chit sit, kich thich san sinh cac té bao
hong cau va hemoglobin, dong thoi thiic day van chuyén dinh dudng dén toan
co thé.

Cac chuyén gia y té con cho rang, an chudi c6 thé gilp ha than thiét va
khién ban cam thdy mat hon. Vi vay, loai qua nay dac biét tot véi nguoi bénh
dang bi sot.

+ Cai thién hé than kinh, diéu hoa kinh nguyét

Trong chudi c6 chtra ham lwong phong pht vitamin B, gilp 6n dinh
duong huyét, tir 46 xoa diu hé than kinh, c6 tac dung cai thién tdm trang, giam
ap luc, gilp ching ta giit binh tinh, tha long co thé.

Néu ban 1a nguoi hay bi stress, thudng xuyén xac dong manh hay buon
buc qué do, thi day chinh 14 1i do vi sao ban nén in 2-3 qua chubi mdi ngay.

Ngoai ra, cac vitamin B6 c6 trong chudi vo cling can thiét cho viéc tiét
cac hormone diéu chinh su rung tring. An nhiéu chubi ciing giup chi em phu
nir ¢6 Kinh nguyét déu dan.

+ Hb trg giam can

Céc chuyén gia dinh dudng khang dinh, mot qua chudi c6 thé cung cap
Xap xi 10% ham luong chat xo can thiét hang ngay. Chua ding lai & d6, chudi
gilp kiém ché cam giac thém an va duy tri lugng duong trong mau & muac on
dinh, giup giam can [2].

+ Nang cao hiéu qua tap luyén

Néu ban dang mubn tim mot mon qua vit dé 16t da trudc va sau khi tap

thé thao, chudi chinh la ung ctr vién hang dau. Loai qua nay la ngudn cung
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carbohydrate lanh manh cho tap luyén, tham chi c6 tac dung twong duong véi
nuéc ting luc cho ngudi tap thé thao. Luong carbohydrate don trong chudi
nhanh chéong duoc chuyén thanh ning lugng cho ngudi tap. Hon nira, luong
kali dbi dao tir loai qua ndy con ngan chan tinh trang mat nudc.

Khong chi so hitu cong ning tuwong ty, trong chudi c6 cac chat dinh
dudng quy gia khac nhu cac chat chdng oxy hoa, chit xo, vitamin B6... rat tét
cho sirc khoe mdi nguoi.

Mt khéc, chat xo ciing gitp duy tri trong lugng co thé. Mot nghién
ctru trén 252 phu nir trong sudt 20 thang cho thay rang ca mdi 1 gam chat xo
ho an mdi ngay, trong luong co thé s& giam 0.25kg. Ly do duoc giai thich,
chat xo khién cho ban cam thay no 1au hon va giup giam luong calorie tiéu
thu trong maot thoi gian dai. Nho so hitu ham luong dinh dudng can doi ty
nhién, chudi timg duoc ménh danh 1a “loai qua than ky”.

b) Lei ich vé sic dep

Bot chudi nguyén chat dugc sir dung rat hiéu qua trong my pham. Véi
ham luong vitamin ddi dao (nhu vitamin A, E, C...) cing nhitng dudng chat
co loi nhu kém, kali, lectin, amino acid... giap cham so6c da khée manh va
phuc hdi toc bi hu tén. Chudi vira 1a “thdn dugce” dudng nhan, vira cé tac
dung cai thién tam sinh Iy cho phai dep [6].

Dudng am cho da: chudi 1a san pham cung cap do am tu nhién cuc ky
t6t cho da nho trong chudi giau kali, vitamin A. Chinh vi thé, da ban s& duogc
ngam nudc, mém min ngay tac thi.

Chdng 130 hoa, gitip da ciing béng: chudi chta nhiéu vitamin E, C ¢6
tac dung bao vé cac acid béo chdng lai sy oxy hda va chdng 3o hoa cuc ky

t6t, nho vay 1am cham qua trinh 130 hda cua té bao gitip lan da tuoi tré va sin

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
18



Pé tai NCKH cdp triong 2020-2021 Truong PH Ba Ria — Viing Tdu

chéc. Chinh vi thé, sa dung mit na chudi thuong xuyén s& giup da cing bong,
khoe khoin mot cach tu nhién.

Tri quang thAm mat va giam swng mit: thanh phan kali trong chudi
s& gilp lam m& quang tham mit va giam sung bong mit hiéu qua. Ban hdy
nghién nat chudi va dip 1&n ving quanh mat hoac st dung vé chubdi dap 1én
ving mat. Bé yén trong khoang 10-15 phdt va ria lai voi nudc lanh, ban s&
cam nhan nhiing cai thién dang ké cho d6i mat caa minh.

Loai bo té bao chét va lam déu mau da, tri mun: chudi 12 loai tréi
cay giau chat chong oxy hda nhu vitamin E, C..., chinh vi thé chling c6 thé dé
dang lay di nhiing 16p t& bao chét san sui, bui ban, cai thién tinh trang da
khong déu mau va tra lai cho ban mét 1an da tuoi tré, min mang, tran day suc
s6ng.
¢) Leiich vé kinh té

Bot chudi tng dung trong cong nghé thuc pham, lam nguyén liéu cho
nganh cdng nghé thuc pham dé ché bién nhiéu moén an khac nhau: lam banh
khong chira gluten, 1am banh quy, banh my, my éng, my soi, c6 thé thay thé
chat két dinh trong banh nudng x6p khdng chaa gluten, 1am thac an dam cho
tré em, tao huong vi chudi cho cac d6 an, pha ché do udng, kem, ding pha
nudc trai cdy tu nhién... [6].

1.3. Ung dung ciia phwong phap siy phun trong cong nghiép thuc pham
1.3.1. Khai niém va wu diém ciia say phun
a) Khai niém

Say phun 1a phuong phap san xuat bot kho tir chat long hoac bun bang
cach 1am khd nhanh bang khi néng. Pay 1a phuong phap sdy wa thich cua
nhiéu vat liéu nhay cam véi nhiét nhu thuc pham va dugc pham. Sy phan b

kich thudc hat phi hop 1a mot 1y do dé sdy phun mét sé san pham céng
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nghiép nhu chit xuc tac. Khong khi 1a méi trudong siy nong; tuy nhién, néu
chat long 1a dung mai d& chay nhu ethanol hodc san pham nhay cam véi oxy
thi nito duwoc st dung [1, 14].

Tat ca cac may say phun sir dung mot sé loai phun hoic voi phun dé
phan tan chat long hoic bun thanh dang phun cé kich thuéc nhé giot ¢d kiém
soat. Phd bién nhat trong s6 nay 1a dia quay va voi phun xody ap suat cao chét
long. Kich thudc giot c6 thé dao dong tir 20 dén 180 pm tiy thudc vao voi
phun. C6 hai loai voi phun chinh: voi phun chét long ap suat cao (50 dén 300
bar) va voi phun hai chat long: mot chat long la chat long dé 1am kho va loai
thir hai 1a khi nén (thuong 1a khdng khi ¢ 1 d&én 7 bar) [15].

b) Uu diém ciia sy phun [1], [4], [6]
+ San pham cta qué trinh sy phun 1a dang bot min, tan hoan toan trong
nudC nhu bot stra, bot triang, bot dau nanh. ..
+ Qua trinh sdy nhanh
+ C6 thé diéu khién dugc ty trong san pham.
+ Bot sau khi sdy c6 d6 hoa tan cao (90- 100%), d6 am thap (3- 4%).
+ Van hanh lién ruc va co thé tu dong hda hoan toan.
+ Chi phi nhan cong thap.
+ Van hanh va bao dudng don gian.
+ Thiét ké da dang cho timg loai san pham, timg loai qui mé nha may.
+ Ap dung duoc cho cic san pham bén nhiét va khong bén nhiét, nguyén
liéu ¢ dang dung dich, gel, paste, ho vita, huyén phu...
+ Chat lugng bot duoc bao dam trong sudt qua trinh sdy. Vat liéu hau
nhu khong tiép xtic voi bé mat kim loai cta thiét bi.
1.3.2. Mt s6 yéu to ciia qua trinh siy phun anh huéng dén chat lwong

san pham b{t chuoi
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< Nong do chat khd caa nguyén liéu truge khi sy

Nong d6 cao: giam dugc thoi gian bdc hoi nhung lai ting d6 nhét cua
nguy@n liéu, gay kho khin cho qua trinh sy phun.

Nong do thap: tén nhiéu thoi gian va ning lugng cho qué trinh say.

Khi ty 1é b sung maltodextrin thap, tinh dinh cua dich qua chua duoc
cai thién nén san pham bam nhiéu I&n thanh thiét bi 1am quéa trinh siy phun
thuc hién kho khan va hiéu suat thu hoi san pham thap. Khi ting ty 1&
maltodextrin thi qua trinh say phun duoc thuc hién d& dang hon, nhung luong
maltodextrin bo sung thém nhiéu s& 1am ting d6 nhét cua nguyén liéu, gay
kho khin cho qua trinh say [4].
< Nhiét d6 dau vao caa quéa trinh sy phun

Pay 1a yéu té anh huong quyét dinh dén do am cua san pham sau khi
say phun. Khi ¢6 dinh céc yéu té khac, nhiét do qua thap hay qua cao déu bat
loi cho qué trinh say dich chudi. P am cua bot san pham thu duoc s& giam di
néu ta tang nhiét do dau vao... Nhiét do khong khi say dau vao thap thi do am
cac hat vat liéu sdy van con kha cao, nén bam nhiéu lén thanh budng sy lam
giam hiéu suat thu hoi san pham sau say. Nhiét do khong khi siy cao mac du
dat d6 am cua bot san pham khé tét nhung s& c6 mot it vat liéu sdy bi chay,
bam I&n thanh, san pham sau sdy giam mui thom, mau sac [14].

Tuy nhién, viéc gia ting nhiét d6 cao cd thé gay phan hiy mot sé cau tur
trong nguyén liéu man cam véi nhiét va 1am ting muc tiéu hao ning lwong

cho toan bo qua trinh.

% Toc d6 bom dong nhap liéu
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Tbc d6 bom nhap liéu c6 anh huong 16n dén luu lugng dong nhap liéu,
nang suat thiét bi va ca nhiét d6 khong khi dau ra. Téc d6 bom nhap liéu ting
ddng nghia voi thoi gian luu caa vat lidu sdy trong budng say giam, luong hoi
nudc thoét ra tir dich qua it hon lam d6 4m ting, phan hat am dinh lai trong
budng say ting dan dén hiéu suat thu hdi san pham sau qué trinh sy phun
giam. Khi téc do bom nhap liéu thap, hiéu suat thu hdi twong d6i cao do san
pham sau say c6 do am thap [5].

Cac yéu té khac ciing anh hudng dén qua trinh sy phun nhu ap luc khi

nén, quy dao chuyén dong cia cac hat,... [4]
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Phuwong tién nghién ciru
2.1.1. Thoi gian va dia diém thue hién

a) Thoi gian: dé tai duoc tién hanh tur: 15/5/2020 - 15/5/2021

b) Pia diém: dé tai duoc tién hanh tai phong Thi nghiém cia B mon Cong
Nghé thuc pham, Khoa K¥ thuat- Céng nghé, Trudng Pai hoc Ba Ria — Viing
Tau; phong Thi nghiém Hoa hoc, Khoa Ky thuat — Héa hoc Truong Pai hoc
Bé4ch Khoa TP. H6 Chi Minh. Mat sb thi nghiém phan tich héa ly, vi sinh cua
san pham duoc kiém tra tai Trung tdm Sac Ki Hai Pang, TP H6 Chi Minh.
2.1.2. Nguyén li¢éu thi nghiém

a) Nguyén liéu chinh

Dich chudi: qua chudi gia lin duoc thu mua ¢ xa Tan Lam, huyén Chau
burc, Xuyén Mgc, tinh Ba Ria — Viing Tau.

% Céch xu ly:

Chuéi gia luin dat do chin ki thuat (chin wong- chudi wong) khéng hu hong
dugc so ché rua, cat khic, hap cach thuy ¢ 75 — 100°C trong 5 phut, roi 1am

ngudi nhanh, béc vo, xay nhuyén, xt ly enzyme va ép lay dich chubi.

Hinh 2.1. Chudi gia lan sau khi rta, cat khic va xt Iy nhiét
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Chudi gia lon

Cit khuc

A
Hap céch thuy

;

Lam nguoi

v

Boc vé _ ,

4

Xay nhuyén

A
Xu ly enzym

4

Ep

Hinh 2.2. So dd so ché
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b) Nguyén liéu phu
+ Maltodextrin: san pham cua Nhat, dang bot min, mau trang, khéng mui,
tan hoan toan trong nudc, do am 6-7% va chi s6 DE l1a 17-20, thu mua tai
cong ty Hoa Chat Bach Khoa, duong Ly Thuong Kiét, Quan 10, Thanh phé
Hb Chi Minh.
+ Dich ép chanh tuoi
2.1.3. Hoa chat, thiét bi va dung cu thi nghiém
% Hoa chat
Enzyme Pectinase Ultral SP-L: dang long mau nau, tén thuong mai la
PECTINEX 120L, do hing NovoNordisk Pan Mach san xuat, thu mua tai
Cong ty Hoa Chat Bach Khoa, dia chi duong Ly Thuong Kiét, Quan 10,
Thanh phé H6 Chi Minh. Enzyme Pectinex Ulta SP-L c6 hoat tinh 1a 3800
PGNU/mI va hoat dong téi uu & nhiét d6 30 - 40°C,
Felling A, Felling B, KMnO,, Fex(SO4)3, H2SO4, HCI, NaOH: dat céc
chi tiéu cho nghién ctu.
< Thiét bi va dung cu thi nghiém
May do ham lugng chat kho (Brix ké)
- May do pH, may do am hdng ngoai
- May xay sinh té
- Can phan tich, can d6ng ho
- May loc chan khong, bé diéu nhiét
- Tu sdy, ta nung, chén nung, binh hit am
- Erlen, bercher, diia thay tinh, nhiét ké

May say phun: sir dung may say phun cia Truong Pai Hoc Bach Khoa

Thanh Phé HO Chi Minh, dugc san xuat tai nuéc Anh cua cong ty L.P.
TECHNOLOGY LTD c¢6 cac théng sé ki thuat Model No: SDO — 05, Serial
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No: 1210298 (dang ban cong nghiép, ning suat siy la 1-3kg nuéc bdc
hoi/gid, tbc do bom nhap liéu giao dong tir 1 — 50ml/phat, nhiét d6 ti da cua

t4c nhan sy dau vao la 350°C).

Hinh 2.3. Thiét bi say phun

2.2. Phuwong phap nghién ctru

Phwong phap phéan tich héa ly [13]:

+ Ham luong nuéc (theo TCVN 9934:2013)

+ Ham luong duong tong [11]

+ Ham luong tinh bot (theo TCVN 4594:1988)

+ Ham luong tro (theo TCVN 5105:1990)

+ Xac dinh ham lugng chat kho hoa tan: bang chiét quang ké
+ Xac dinh ham lugng am bang thiét bi can say am MB23

+ Ham luong kali (theo AOAC 969.23)

+ Ham luong canxi (theo phuong phap ndi bo (EHC-TP2-010) (Ref.
AOAC968.08 (2011))

+ Ham lugng magie (theo phuong phap ndi bd (EHC-TP2-010) (Ref.
AOAC968.08 (2011))

+ Ham Iugng phospho (theo AOAC 995.11)
+ Arsen v0 co (As) (theo phuong phap ndi bo 1.0 (EHC-TP2-238)).
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Phwong phap vi sinh:
+ Tong so vi sinh vat hieu khi (TCVN 8275-2:2010 (ISO 21527-

2:2008)
+ Clostridium perfringens TCVN 4884-1: 2015 (1SO 4833-1:2013)

+ Toéng sb nim men, naim méc TCVN 4991:2005 (ISO 10

7937:2004)

Phuong phap danh gia chat lwong cam quan [10, 12]: theo TCVN
3215-79.

Phuong phap xac dinh hiéu xuat thu hai dich:

+ Xac dinh hiéu suat thu hoi dich qua [1].

m, X C,

n= x 100

my X C
Trong d6: my 1a khéi lwong mau ban dau (g)
m; 1a khéi luong dich sau khi loc ()
C: 13 ham luong chat kho ban dau (%)
C, 1a ham luong chat khé dich qua sau khi loc (%)

+ Xéc dinh hiéu suat thu hdi [1]: hiéu suat thu hdi san pham duoc
tinh bang % lugng chat kho trong san pham so véi luong chat khé trong
dich qua truéc sdy phun.

Phuong phap phan tich cac thi nghiém nay duoc trinh bay trong phan
phu luc A.

Phuong phap xir Iy s6 liéu: Sé liu duoc xar 1y bing phan mém
ANOVA, excel.
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2.2.1. B6 tri thi nghiém

Céc thi nghiém cua dé tai duoc tién hanh theo hinh 2.4:

Chudigialun e Xacdinh mot sb thanh
I phan hoéa ly trong chudi

Xay nhuyén

v

Khao sat ham Iwgng enzyme pectinase
b6 sung vao dich chuoi xay
Khao sat thoi gian va nhiét do u
enzyme pectinase

v

Loc thu dich
Khao sat ham luong chat kho
dich qua trudc khi siy

v

Say phun

Maltodextrin

Khao sét nhiét do say Khao st toc do bom
thich hop nhap liéu thich hop

| l

Panh gia chat lugng bot chudi

Hinh 2.4. So d6 b tri thi nghiém

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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2.2.2. X4c dinh mét s6 thanh phin héa 1y ¢6é trong nguyén liéu chudi gia
lun
% Kiém tra pH
Str dung may do pH Mettler cua phong thi nghiém vi sinh.
Céch tién hanh:

Rura sach dau do, lau kho bang gidy tham, nhing dau do vao dung dich
can do. Khi may hién 1én “pH” thi c6 thé doc gia tri pH trén man hinh. Khi do
nhiéu 1an lién tiép thi sau mdi lan do, lam sach bang cach nhung dau do vao
nudc cat. Sau khi do xong, rira sach dau do, lau kho va tat may.

< Kiém tra Brix

Str dung Brix ké caia phong thi nghiém héa sinh.

Cach thuec hién:

Dung diia khudy khudy nhe dung dich can do ndng do chat hoa tan, Iy ra
maot giot cham vao mit kinh. Pay nap kinh lai. Quan sat va doc do Brix qua
6ng kinh bang vach phan chia viing toi va viing sang trén thang do. Xoay nhe
6ng kinh dé nhin rd néu thiy thang do bi mo. Sau d6 rua lai kinh bang nudc
cat va lau khd nhe nhang bang gidy tham.

% Ham luong nudc c6 trong nguyén liéu chudi (theo TCVN 9934:2013).

< Ham luong dudng tong co trong nguyén lidu [9]

% Ham Iugng tinh bot co trong nguyén liéu (theo TCVN 4594:1988).

¢+ Ham lugng tro c6 trong nguyén liéu (theo TCVN 5105:1990).

2.2.3. Khio sat sw anh hwéng clia ham lwong enzyme pectinase dén hiéu
suit thu hoi dich loc

a) Muc dich: xac dinh duoc ham lugng enzyme pectinase thich hop dé thu
duoc dich loc dat hiéu suat cao nht.

b) B6 tri thi nghiém:

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Chuébi gia ltn

v Nudc thai,
Nuéc )—» Rura, cat khic —»._ cuona
,¢ : T°=100°C
Xu ly nhiét ot
t =5 phat
v
Lam ngudi ¢ t=3 phut
v

Téach vo, tudc xo

2 chudi l
:3 nudc
Xay nhuyén
v
B6 sung enzyme
v v v
0,06% 0,08% 0,1%
v
Xt ly enzyme
v
Loc thu dich

Hinh 2.5. So d b tri thi nghiém 1

Cach tién hanh:
Ta tién hanh bd tri thi nghiém maot yéu td, kiéu hoan toan ngau nhién va
thi nghiém dugc lap lai 3 1an.

e Céc nhan té cd dinh:

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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- Thit chudi ban dau: 55g.
- U ¢ nhiét d6 37°C trong thoi gian 1 gio.
e Nhan t6 khao sat: bd sung ham luong enzyme lan lugt 12 0,06%;
0,08%; 0,1%.
¢) Chi tiéu can xac dinh
Hiéu suat thu hoi dich chudi sau khi loc.
2.2.4. Khio sat sy dnh hwéng cita thoi gian va nhiét do0 G enzyme
pectinase dén hiéu suét thu hoi dich chudi
a) Muc dich: xac dinh duoc thoi gian va nhiét 6 u thich hop dé dich
qua thu hoi sau khi loc dat hiéu suat cao nhat.
b) B4 tri thi nghiém

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Chuébi gia Itn
v Nudc thal,
Nusc > Rua, cat khic —>_ cubna
+ 0 0
Xt Iy nhiét -~/  T°=100°Ct
i =5 phut
Lam nguoi ¢ t=3 phut
v
Téach vo, tudc xo
2 chudi: i
—
3 nuoc
Xay nhuyén
v
B6 sung enzyme
Xir IV enzvme ¢ nhiét do
v v v
35°C 40°C 45°C
| I I
Thaot gian (phat) Thaoi gian (phat) Thaoi gian (phat)
v v v v vV 2R
30 60 90 30 60 90 30 60 90

v

Loc thu dich

Hinh 2.6. So d6 b tri thi nghiém 2

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Céch tién hanh:

Tién hanh thi nghiém 2 yéu té:
- Yéu t6 1: Nhigtdo u
- Yéu té 2: Thoi gian

Thi nghiém bé tri kiéu hoan toan ngau nhién, mdi thi nghiém duogc 1ap lai

3 1an, nham dénh gia twong tac giita cac nghiém thuc.

Céc nhan t6 cb dinh:

Thit chudi ban dau: 55g.

Ham luong enzyme b sung: 0,08%.

Cac nhan tb khao sét:

Nhiét d¢ 1 lan luot la 30°C, 40°C va 50°C.

- Thoi gian u lan luot 1a 30 phdt, 60 phat va 90 phut.

c) Chi tiéu can xac dinh

Hiéu suat thu hoi dich chudi sau khi loc.

2.2.5. Khio sat sy anh hwéng ciia ham hrong chat khé dich qua truée

khi say dén chit lwong va hiéu suat thu hoi ciia bot chudi

a) Muc dich: xac dinh ham lugng chat khd dich qua thich hop truge khi

say dé dam bao san pham bot chudi co chat lugng tét va hiéu suat thu hdi cao.

b) B4 tri thi nghiém:

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Chuébi gia ltn
¢ Nudc thai,
Nuéc > Rua, cat khic —»._ cudna
# 0
Xt Iy nhiét [ T°=100°C,
t =5 phat
v
Lam ngudi ¢ t=3 phut
v
Téach vo, tudc xo
2 chudi | i
:3 nudce
Xay nhuyén
Acid chanh
Ham v chinh
luong || Bo6 sung, xt ly pH=4,5(0,2
enzyme enzvme —» -0,24%)).
0.08% v U & 40°C
Loc trong 1 gio
v
B6 suna maltodextrin
Ham luong chat kho
¥ v v ¥
15% 20% 25% 30%
v TO=160°C
Say phun o T do
v bom
Bao goi 10ml/ohiit
v
Bot chudi

Hinh 2.7. So d6 b tri thi nghiém 3

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Céch tién hanh:
Ta tién hanh bd tri thi nghiém maot yéu td, kiéu hoan toan ngau nhién va
thi nghiém dugc lap lai 3 1an.
e Céc nhan té cd dinh:
- Nhiét d6 sdy 160°C, téc d6 bom 10ml/phat, ap suat 1,5 Bar.
e Nhan t6 khao sét: bd sung malodextrin dé dat ham lugng chat kho 1an
luot 1a 15%; 20%; 25%; 30%.
b) Chi tiéu can xac dinh
Hiéu suat thu hdi, dd 4m cua bot chudi sau khi sdy, chat lwgng cam quan
(mau sac, mui vi, trang thai).
2.2.6. Khao sat anh hwéng ciaa nhiét dé siy dén chat lwong va hiéu suat
thu héi cia bt chudi
a) Muc dich
Xac dinh nhiét do siy dau vao thich hop dé dam bao san pham bét chudi
c6 chat luong tot va hiéu suat thu hoi cao.

¢) B tri thi nghiém

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Chuébi gia ltn

Rura, cit khic

|

2 chudi
:3 nuwdC

Xir Iy nhiét

v

Lam ngudi ¢ t=3 phat

v

Téach vo, tudc xo

—

T°=100°C,
t = 5 phut

Xay nhuyén
v Acid chanh
2 1 chinh
Zv ; 0,24%).
. .
Loc U ¢ 40 C
trona 1 qio
v
—» Bb sung maltodextrin
v L
. Toc d0 bom
Say phun 10ml/phat
Nhiét do Ap suat 1,5 Bar
v v } v
140°C 170°C

150°C | 160°C

Bao goi

Bot chudi

Hinh 2.8. So db b tri thi nghiém 4

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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c) Céch tién hanh
Tién hanh bé tri thi nghiém maot yéu té, kiéu hoan toan ngau nhién va thi
nghiém duoc l3p lai 3 1an.
e C4c nhan té cb dinh:
- Ham luong chat khd dich qua trude khi say 12 20%.
- Say voi toc d6 bom 10ml/phit, ap suat 1,5 Bar.
e Nhan t6 khao sét:
- Nhiét d6 say dau vao lan luot 14 140°C, 150°C, 160°C, 170°C.
d) Chi tiéu can xac dinh
Hiéu suat thu hoi, d6 am caa bot chudi sau khi say, chat lugng cam
quan (mau sac, mui vi, trang thai).
2.3.7. Khao sat toc do bom nhap liéu anh hwéng dén chit lwong va hiéu
suat thu hoi ciia bot chudi
a) Muc dich
Nham xac dinh dugc nhiét do siy dau vao thich hop dé dam bao san
pham bot chudi cd chat lugng tét va hiéu suat thu hoi cao.
b) B4 tri thi nghiém

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Chuéi gia Itn
v
Rira, cat khic —

Nudc thai,
cuona

v
Xtr Iy nhiét T°=100°C,
¢ t =5 phut
Lam nguoi ¢ t=3 phut
v

Tach vo, tudc xo

v
Xay nhuyen Acid chanh
v chinh
Bé sung, xir Iy 8H2=;1,5(O,2-
enzvme ,24%).
v U ¢ 40°C
Loc trona 1 aic
v
Bo sung maltodextrin
v
Séy phun T°=160°C
—» - r
- Ap suat 1,5
Toc do bom Rar
! v ¥ v
8ml/phat  10ml/phat ! 13ml/phut 15ml/phat
Bao goi

Bot chudi

Hinh 2.9. So db b tri thi nghiém 5

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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c) Céch tién hanh
Tién hanh bé tri thi nghiém maot yéu té, kiéu hoan toan ngau nhién va thi
nghiém duoc l3p lai 3 1an.
e Céc nhan té cd dinh:
Nhiét do say dau vao la 160°C, &p suat 1,5 Bar.
Ham lwong chat khd dich qua trudc khi say 1a 20%

Nhan té khao sét;
Téc d6 bom nhap liéu lan luwot 1a 8ml/phat, 10ml/phat, 13ml/phut,

15ml/phut.
d) Chi tiéu can xac dinh
Hiéu suat thu héi, do 4m cua bot chudi sau khi sdy, chat lwgng cam quan

(mau sac, mui vi, trang thai).

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh mdt s6 thanh phin hoéa Iy c6 trong nguyén liéu
chudi gia liun Cavendish banana
Bang 3.1. Két qua xac dinh mét s6 thanh phan héa Iy cé trong nguyén

liéu chudi gia lan

Thanh phan hoéa hoc Ham luong (% m/m)
Nudc 73,2+0,2
Ham lugng duong tong 15,3+0,2
Tinh bot 2,47+0,1
Tro tan trong acid 0,86 £ 0,04
Brix 13+0,17
pH 4,6 +0,2
Protein 0,9 +£0,06

Két qua khao sat thanh phan héa Iy caa chudi gia lun tinh cho 100g
trong luong tuoi. Két qua trén cho thay nguyén liéu chudi gia lun trong tai Ba
Ria — Viing Tau c6 ham luong chat dinh dudng khéa cao so véi chudi khac,
dac biét 1a ham luong tinh bot. V&i ham luong tinh bot cao (2,47%) la mot loi
thé gilp cai thién hé tiéu hoa, giam can, tot cho ngudi tiéu duong. Bai vi, tinh
bot trong chudi wong gia lun 14 tinh bot khang RS (Starch Resistant); tinh bot
khang ngin duoc enzyme tiéu hoa amylase (14 enzyme chuyén hoa tinh bot
thanh duong ¢ rudt non) nén khong lam tang duong glucose sau an [8].

3.2. Anh huéng ciia ham lwong enzyme pectinase dén hiéu suit thu hdi
dich chudi
Enzyme pectinase c6 thanh phan polygalacturonase. N6 c¢6 kha ning

phan huy mang té bao thuc vat, thuy phan protopectin, 1am rita md qua, tao

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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diéu kién cho nudc qua véi thit qua ddng nhat hon gitip cho trang thai san
pham 6n dinh, d6ng nhat trong thoi gian dai [9]. Puree chudi sau khi xay, tién
hanh b sung ham lugng enzyme pectinase lan luot 14 0,06%, 0,08% va 1% so
véi khéi lwong mau. Hiéu sudt thu hdi dich chubi dugc thé hién & bang 3.2.

Bang 3.2. Két qua khao st anh huéng ciia ham luong enzyme pectinase

dén hiéu suét thu hoi dich chudi

Miu thi )
Thi nghi¢m ) Hi¢u suat
nghi¢m
1 0,06 % 80% = 0,8
2 0,08 % 90,2% £ 0,5
3 0,1% 85% +0,7
hiéu suat
92% 90.20%
90%
88%
g 86% 85%
3 84%
- 0
@ 82% 80% A ”
T 80% ® hiéu suat
78%
76%
74%
0.06% 0.08% 0.10%
Noéng do

Hinh 3.1. Két qua khao sat ham lwong enzyme pectinase dén hiéu suét thu hoi

Két qua tir bang 3.2 va hinh 3.1, cho thiy luong dich qua thu duoc cao

nhat ung voi muc néng do enzyme st dung 0,08%. Luong dich qua cé xu

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun

dich chudi
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hudng giam dan khi ndng d6 enzyme thap hon hoic cao hon 0,08%. Ching to
khi thira co chat, van tdc phan tng ting khi ndng d6 enzyme ting nhung khi
ndéng do enzyme biao hoa véi ndng do co chét thi van téc phan ung khong thay
d6i hodc khong ting thém khi ting ndng do enzyme. Do d6, chung toi lua
chon ham luong enzyme st dung 0,08% thich hop nhat cho cac thi nghiém
tiép theo.
3.3. Anh huéng ciia thoi gian va nhiét d9 @i enzyme pectinase dén hiéu
suit thu hdi dich chudi

Enzyme Pectinex Ulta SP-L c6 hoat tinh la 3800 PGNU/mI va hoat dong
t6i ru ¢ nhiét ¢ 30 - 40°C, do d6 chling t6i tién hanh thi nghiém & cc nhiét
dd 30, 40, 50°C va tai cac diém thoi gian khac nhau 1a 30 phut, 60 phut va 90
ph(t. Hiéu suat thu héi dich chudi duoc thé hién & bang 3.3.

Bang 3.3. Két qua khao sat anh hudng cta thoi gian va nhiét d6 G enzyme
pectinase dén hiéu suat thu hoi dich chudi

Maiu thi nghiém ]
Thi nghiém Hiéu suat
Nhiét do Thot gian
1 30 phut 71% £0,77
2 30°C 60 phut 79% +£0,3
3 90 phut 86,5% +0,5
4 30 phut 89,3% +0,6
5 40°C 60 phut 92% +0,6
6 90 phut 88,2 % + 0,38
7 30 phut 73% +£0,48
8 50°C 60 phut 86,7 % +0,5
9 90 phut 76 % £ 0,43

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Hiéu suat M Hiéu suat
100%
92%
90% 86.50%5°-30% 88.20% 86.70%
79% .
80% oo 3% 76%
70%
Nt
‘T 60%
2 s0%
O 0%
T
30%
20%
10%
0%
1 2 3 4 5 & 7 8 9
Thi nghiém

Hinh 3.2. Két qua khao sat anh huong cua thoi gian va nhiét 46 1 enzyme
pectinase dén hi¢u suat thu hoi dich chuoi

Tir két qua bang 3.3 va hinh 3.2 cho thdy mAu thi nghiém 5 (nhiét d6
40°C va thoi gian u 60 phut) cho hiéu sut thu hoi dich chudi cao nhat. Viéc
kéo dai thoi gian va ting nhiét d6 cho hoat dong thuy phan 1a can thiét dé tao
ra luong dich chudi nhiéu. Tuy nhién, thoi gian thuy phan qua kéo dai (>60
phut) va nhiét do qua cao (>50°C) ciing khong tao ra luong san pham nhiéu
hon ma lai mat nhiéu thoi gian va tén kém hon. Két qua tir bang 3.3 va hinh
3.2 cho thay & thoi gian thily phan bé hon 60 phit va nhiét 6 dudi 40°C
luong dich chudi thu duge thép hon. Vi vay, nhiét do 0 enzyme tdi wu cho
hoat dong thuy phan nén 1a 40°C va thoi gian toi wu 1a 60 phat 1a thich hop
nhat cho cé4c thi nghiém tiép theo.

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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3.4. Anh huéng ciia ham lwong chat khé dich qua truée khi sy dén chat
lwong va hiéu suit thu hdi bot chudi

Tién hanh khao sat cac ham lugng chat khd (°Brix) dich qua truéc khi
say lan luot 12 15%:; 20%:; 25% va 30%. Chit lwong va hiéu suat thu hoi bot

chudi sau khi say phun duoc thé hién ¢ bang 3.4.

Bang 3.4. Két qua khao sat anh hudng ctia ham luong chat kho dich qua

trude khi siy dén chét luong va hiéu suat thu hdi bot chudi

Thi Méu thi . ]
Pénh gia cAm quan Hiéu suat Diém cdm quan
nghiém | nghiém
B4t min, mau vang,
1 15 54,3% £ 0,6 54,34 + 0,7
khong von cuc
Bot min, mau vang nga
2 20 , 56,1% +£0,4 56,1¢ + 0,45
cua chudi, khong von cuc
Kém min, lan can hat bé,
3 25 mau vang hoi nga, co von | 47,5% +0,2 475° + 1,3
cuc bé
Khong min, 1an can hat
4 30 , 436 % 0,4 436%+ 0,4
bé, mau trang, bi von cuc

(Céc chir ci khac nhau trong cting mét cét biéu hién s khac biét c6 Y nghia ¢ mike y nghia 5%)

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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Hiéu suat
60 54.3 56.1
47.5

c 90 436
S
o 40
€
~G 30
(&) «A ~
£ 20 M Hiéu suat
0
A 10

0

15 20 25 30
Do Brix

Hinh 3.3. Két qua khao sat anh huong cia ham hrong chat kho dich qua truéc
khi say dén chat lugng va hiéu suat thu héi bot chudi

Trong thi nghiém nay, ching tdi tién hanh khao sat ham luong chat khd
lan luot 1a 15%, 20%, 25% va 30%, bang cach thém ham lugng maltodextrin
lan luot la 63g, 108g, 183g va 230,6g. Qua bang 3.4 va hinh 3.3, ching toi
thay rang khi ting ty 1¢ maltodextrin thi qua trinh sy phun duoc thuc hién dé
dang hon, giam duoc thoi gian bdc hoi nhung lwong maltodextrin bd sung
thém nhiéu s& lam ting do nhét caa nguyén liéu vi d6 am cac hat vat liu sy
con kha cao nén bam nhiéu 18n thanh thiét bi 1am qué trinh say phun thyuc hién

kho khin va hiéu suat thu hoi san pham thap.

Hon nita, chat lugng cam quan khi bo sung maltodextrin dat ham luong
chat khd 20% cho bdt min, c6 mau vang nga cua chudi, mui thom dé chiu ma
khong bi von cuc va hiéu suat thu duoc 14 cao nhat (56,1%). Do d6, chiing toi
lya chon ham lugng maltodextrin bd sung dat ham lugng chat kho 20% la

thich hop nhat cho cac thi nghiém tiép theo.

Nghién citu xay ding quy trinh san xudt bét chudi gia lun bang phwong phdp sdy phun
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3.5. Anh hwéng ciia nhiét dd siy dau vao dén chit lwong va hiéu suit thu
hdi bt chudi

Nhiét d6 say dau vao caa qué trinh say phun Ia théng sb ki thuat quan
trong anh hudng dén chat lwong, hiéu suat thu hoi san pham. Ching ti tién
hanh thi nghiém dé nghién ctu anh huong cua nhiét d6 siy dén hiéu suat thu
hoi va do am, chat luong cam quan caa san pham. Két qua duoc ghi nhan nhu
sau:

Bang 3.5. Két qua khao sat anh huong cua nhiét do say dau vao dén chat
lwgng va hiéu suat thu hoi cua bot chudi

Mau .
i ) i Piém cam
thi Po am Hiéu suat Panh gia cim quan
guan
nghiém

B4t min, mau vang nga cua
140°C | 7% +0,23 53,7% + 0,7 , 53,77+ 0,4
chudi, khong kho

B0t min, mau vang nga cua
150°C | 7,54 % + 0,19 53%+0,8 ) ) 53,82+ 0,7
chuoi, tuong do6i kho

Bot min, mau vang nga cua
160°C | 5,7 % +0,17 58% +0,4 . 59,3°+ 0,85
chuoi, toi, kho

Mau vang sam va rat kho,
170°C | 55% +0,2 57,6 % +0,6 | mui thom khong dic trung | 57,6° + 0,5

cua chudi

(Céc cha céi khac nhau trong cting mét cét biéu hién si khac biét cé Y nghia ¢ mirc y nghia 5%)
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Nhiét do say

Hinh 3.4. Két qua khao st anh huong caa nhiét do siy dau vao dén chat
lugng va hiéu suat thu hdi cia bot chudi

Qua bang 3.5 va hinh 3.4 cho thay, khi nhiét d6 sdy dau vao qua thap
hodc quéa cao déu anh huong dén chat luong san pham. Khi nhiét do siy thap
(<160°C) thi d6 am cua san pham kha cao nén d6 bam dinh cua san pham kha
l6n (dwoc thé hién bang mot lugng 16n bot dinh trén thanh budng say), do d6
lam giam hiéu suat thu hoi san pham sau say. Nguoc lai, khi nhiét do say cao
(>160°C), san pham c6 do am thap nhung lai 1am cho san pham tao ra bj chay.
Mot lugng san pham chuyén tir mau vang nga cia chudi sang mau vang sam
va rat kho, khéng c6 mui thom dic trung ctia chudi vi nhiét do cao da lam
phan hay cac cau tir hwong nhay cam nhiét cua nguyén liéu. Hon nira khi sdy
& nhiét do cao s& lam ting mirc tiéu hao niang lwong cua qua trinh siy. Qua
d6, nhiét 46 siy dau vao 160°C 1a thich hop nhat, khi nay hiéu suat thu hoi san

pham 13 58% va 6 am caa san pham 13 5,7%.
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3.6. Anh huéng cia tdc dd bom nhép liéu dén chét lwong va hiéu suét thu
hdi bt chudi

Chuing tdi tién hanh khao st toc d6 bom nhap liéu lan luot 12 8ml/phdt,
10ml/phat, 13ml/phat va 15ml/phit. Tée do bom nhap liéu ting dong nghia
Vi thoi gian luu cua vat lidu sdy trong budng sdy giam, lwong hoi nudc thoat
ra tir dich qua it hon lam do 4m ting, phan hat am dinh lai trong budng sy
tang dan dén hiéu suat thu hdi san pham sau qua trinh say phun giam. Khi téc
d6 bom nhap liéu thap, hiéu suat thu hdi twong dbi cao do san pham sau say

c6 do am thap. Két qua duoc ghi nhan & bang 3.6 nhu sau:

Bang 3.6. Két qua khao séat anh huong cua tbc do bom nhap liéu dén chat

lwong va hiéu suat thu hoi bot chubi

Miu thi ) Diém chat
Hiéu suat Panh gia cAm quan
nghiém lwgng

e

>
j-“> N
=

Bot min, mau vang
8 ml/phat | 52%+0,03 | 61,7% 0,7 | nga, khong thom, rat [ 61,7+ 1,2
khé

Bot min, mau vang
61,3% £ 0,89
10 ml/phat | 5,3 % £ 0,03 nga, kho, thom mui | 61,3°+ 0,5

chudi

Bot min, mau vang
13 ml/phat [ 6,9% +£0,46 |56,5% +0,4 | nga cua chudi, thom, | 56,5° + 0,7

dé von cuc

Xuét hién hat bé, mau
15 mi/phat | 8,1% +£0,01 |53% +0,8 vang nga, khong thom | 53* + 0,4

mui chudi, dé von cuc.

(Céc chir cai khac nhau trong cting mét cét biéu hién sy khac biét c6 Y nghia ¢ mike y nghia 5%)
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Toc d6 bom

Hinh 3.5. Két qua khao st anh huong cﬁa‘t(")c d6 bom nhap ligu dén
chat Iuwgng va hi¢u suat thu hoi bot chudi

Qua bang 3.6 va hinh 3.5, cho thay khi luu lwong nhap liéu tiang 1én
(15ml/phit) nhung hiéu suat say giam bai 18 téc d6 bom 16n nén kha nang
tach am kém lam bot bam vao thanh budng siy do d6 hiéu suat thu hoi san
pham giam, huong thom cua san pham ciing giam, cau tric bot kém min,....
O mirc Iuu luong bom nhap liéu 8ml/phdt c6 hiéu suat thu hoi san pham cao
nhat, d6 am tuwong d6i thap (5,2%). Tuy nhién ¢ diéu kién nay thoi gian say
lai kéo dai (62,5 phat cho 500ml), san pham khong thom mui chubi dic trung,
mau sic vang hon. Véi tbec d6 bom 10ml/phat vira cho ra san pham co6 chat
lugng cam quan tdt, bot min, mau vang nga, thom mui chudi va hiéu suét thu
hdi cao (61,3%), do am thap (5,3%) ma thoi gian chi kéo dai 50 phut cho
500ml.
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3.7. Két qua thuc nghiém tng véi cac gia tri tdi wu khi khao sat céc thi

nghiém

Sau khi khao sét cac thi nghiém, ching tdi chon duoc céc thong sb ki

thuat thich hop nhu ham luong chat khd dich qua trude khi sdy 1a 20%, nhiét

d6 sdy dau vao 1a 160°C va tbc d6 bom nhap liéu 1a 10ml/phat dé tao ra san

pham bot chudi va bot thu héi duge danh gia cac chi tiéu. Ching toi, tién

hanh 3 thi nghiém lap lai & ché d6 ti wu.

Bang 3.7. Panh gia chat lugng bot chudi qua cac diéu kién toi uu

N Ham luong _ Toc do | Hiéu suat
Mau san , Nhiét do b6 am .
, ., |chatkhotruéc | , . | bomnhap thu hoi
pham say o say dau vao _ (%)
khi say lieu (%)
TN 1 20 % 160°C 10ml/phat | 5,4 59,7
TN 2 20 % 160°C 10ml/phat | 5,2 62,3
TN 3 20 % 160°C 10ml/phat | 5,32 57,2
Gia tri trung binh 5,3 59,7

Qua két qua bang 3.7 cho thay, bot chudi duoc san xuat theo céng nghé

say phun cho ra san pham c6 do am an toan (5,3%) va dat hiéu suat kha cao

(59,7%).
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San pham bt chudi sau khi san xuat thir nghiém:

> Thanh phan hoa ly:

Thanh phan héa ly Két qua Pon vi
Ham Iuong kali (K) 7460 mg/kg
Ham Iuong canxi (Ca) 104 mg/kg
Ham Iuong magie (Mg) 396 mg/kg
Ham lugng phospho <0.06 mglkg
(P)

Ham lugng tro 2,1 %

D¢ am 53-5,7 %
Arsen vO co (As) Khéng phat hién mg/kg

> Chit lwong cam quan:

- Trang thai: san pham dang bot khd, min, tan hoan toan trong nudc, khdng bi
am maoc, khéng tap chat la.

- Mau: mau vang nga caa chubi, khong trang qua, khéng vang qua.

- Mui: hwong thom dic trung cua chudi say khé, khdng c6 mui la.

- Vi: vi ngot vira phai, khong c6 vi la.
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» Chi tiéu vi sinh:

Bang 3.8. Chi tiéu vi sinh cua bot chudi sau khi siy phun

Chi tiéu thw | DPon |Phwong phap| . So
STT _ Ket qua ]
nghiém vi thir sanh
, , , TCVN  8275- A
Tong so nam Khong
1 , , cfu/g | 2:2010(ISO o 102
men, nam moc phat hién
21527-2:2008)
, . TCVN 4884-1:
Tong so vi sinh
2 -, ] cfu/g | 2015 (ISO 4833- | 2.2x103 10%
vat hieu khi
1:2013)
o TCVN
Clostridium Khong
3 _ cfu/g |4991:2005 (ISO o 10
perfringens phat hién

10 7937:2004)

< Chiing t6i dé xuat quy trinh san xuat bét chudi siy phun nhuw sau:
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Lwa chon chudi

—> Rua, cit khdc NUA,GC thai,
cuong
T=100°C, \_, Xt 1§ nhiet
t = 5 pht
v
Lam ngudi ¢ t=3 pht

Tach vo, tudc xo

v,

Xay nhuyén Acid  chanh
‘ chinh pH=4,5
- (0,2-0,24%).
B6 sung, xt ly enzyme ,
g xalyenzy U & T= 40°C
J trong 1 gio

T=160°C

Say phun Téc d6 bom
10ml/phat
1 Ap suat 15
Bao goi

Bot chudi

Hinh 3.6. So dd quy trinh san xuat thuc nghiém bét chudi
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Thuyét minh so do:
a) Lwa chon chudi nguyén liéu

Nguyén liéu chinh 1a chudi gia lun: c6 rat nhiéu phuong phap dé lva
chon chubi ban dau thich hop nhat.

+ Xac dinh theo cam quan:

Ching ta can lya chon nhitng qua chubdi da gia (sau 115 — 120 ngay
phat trién ké tir khi tré hoa), vo chudi mong, dé& béc, cd mau xanh thim, qua
16n hét ¢, day dan va khong con go canh. Thit chubi c6 mau vang nga, mém
nhung chua nhiin, c6 hwong thom, vi ngot va khong chat. Pac biét chudi
nguyén lidu khdng c6 céc triéu ching hu hong, khong du lwong thudc bao vé
thuc vat, khong bi bién dang, khéng bi nat hay c6 ké hg va khdng c6 mui hoi.

+ Xac dinh theo ham lugng dudong va ham lugng tinh bot:

Trai chudi chin ky thuat thuong chua tir 14% — 30% chat khé, chu yéu
1a duwong va ham luong tinh bot 1a 1,5 — 2,5 %. Loai bo nhitng qua chudi bi
dap nat do qua trinh van chuyén, bi hu thdi hoic nhitng qua chua chin. Nham
chon ra dugc nhitng qua chudi tot nhat gilp cho chat lwong san pham bot
chudi dat yéu cau cao nhat. Bong thoi thong qua qué trinh phan loai s& phan
chia dugc nhirng qua c6 do chin khac nhau gidp thuan loi cho viéc bao quan
néu chua sir dung ngay.

Sau khi lya chon, nguyén liéu s& dat dugc do déng déu vé do chin va chat
lugng gilp rat ngan thoi gian cho cac giai doan tiép theo.
b) Rira, cit khuc
> Rua
Rua 13 qua trinh dung nudc dé loai bo dat, cét, tap chat va mot phan vi

sinh vat bam bé ngoai qua chudi. Ching ta can thuc hién nhe nhang, tranh
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tinh trang chudi bi dap nat, hu hong. Chudi sau khi rira phai sach va giam bét
luong vi sinh vat bam trén vo chudi.

Nudc rira chudi phai 1a nuée an toan, dam bao cac chi tiéu do Bo y té quy
dinh. Nuéc rira dap tng theo tiéu chuan nuéc sinh hoat (TCVN 5502:2003).

> Cit khic

Chudi sau khi rira chiing ta c6 thé dung dao cat khuc, chia déi qua chudi
nham ting dién tich tiép xuc gitta chudi va hoi nudc néng dé cac enzyme
polyphenoloxydase bi bat hoat nhanh va hiéu qua nhat. Khéng nhiing thé,
viéc cat khuc 1am nho chudi ciing 1am cho qua trinh xay dién ra nhanh va dé

dang hon

Hinh 3.7. Chuéi gia In sau khi rira va cit khic

¢) Xit Iy nhigt
Nham bat hoat enzyme polyphenoloxidase gay tham den thit chudi, cho
chudi tiép xtc véi nhiét bang cach hap cach thiy chudi trong nuéc néng &

100°C (chan bang hoi nudc ndng) voi thoi gian 1a 5 phat. Véi luong nhiét
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75°C dén dudi 100°C ciing c6 thé bat hoat enzyme polyphenol oxidase nhung
khong dang ké do qua chudi tron day, rudt nam sau bén trong nén dé ngoai
khdng khi thoi gian sau chudi van bi tham den. V&i khoang thoi gian 5 phut
vira da bat hoat enzyme hda nau ma chudi ciing khong qua bi mém dé thuan
tién cho cong doan tiép theo.

d) Lam ngudi, tach ve, tuwéc xo

Chudi sau khi xt ly nhiét da 5 phat, vét chudi ra va 1am ngudi bang céach
ngam vao nudc & nhiét d6 phong. Ngam chudi trong khoang 3 phut, luc do
chudi khong con tim bong bong ndi 1én nira 1a vét ra ré dé rao nudc.

Khi chudi di rdo nudc ta tién hanh béc vo, tude xo chudi dé chuan bi cho
viéc xay chudi. Tach vo, tude xo nham loai bo phan khéng quan trong va mot

phan vi sinh vat bam trén bé mat.

Hinh 3.8. Chudi da xir Iy nhiét va boc vé

e) Xay nhuyén
Pé thuan tién cho viéc loc va siy dugc dé dang hon, can lam giam do
nhét caa chudi bang cach bo sung thém nude dun soi dé nguodi vao chudi theo
ty 1& 2 chudi : 3 nuéc, roi xay nhuyén. O ty 1é nay do nhot caa chudi dugc

giam xuéng tao diéu kién thuan loi cho qua trinh say, ham luong nudc ciing
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khong qué cao s& khdng lam anh huong dén cac qua trinh tiép theo. Luc nay
nguyén liéu dugc 1am nho, giam kich thudc, mang té bao dugc pha vd tao
diéu kién cho dich bao thoat ra nhiéu hon, hdn hop & dang puree dong nhat.

- Nhikng bién déi xay ra:

Vit ly: nguyén liéu dugc 1am nho, giam kich thudc, mang té bao duoc phé
v, tang dién tich tiép xdc, tao diéu kién cho dich bao thoat ra nhiéu hon.

Hoa hoc: mot sé hop chat polyphenol trong thit chudi bi oxy hoa.

Sinh hoc: nguyén liéu d& bi tiép xuc vai vi sinh vat trong khéng khi va trén
bé mit thiét bi xay. Vi vay, viéc chuan bi va vé sinh dung cu, thiét b 1a hét
stc can thiét cho chat lwong giam chudi sau nay.

B sung, xir Iy enzyme pectinase (PECTINEX 120 L)

Bo6 sung cac ché pham enzyme pectinase vao qua trinh ché bién gilp cho
hiéu suét tao bot dugc nang cao. Vi chudi 12 loai qua chira ham luong pectin
cao (0,7 — 1,2%) 1a nguyén nhan gay ra mot sé van dé khé khin cho cic nha
san xuat do khi pectin trong qua ton tai dudi dang khéng hoa tan s& la chat
lien két cac chum soi cellulose & thanh té bao 1am qua ran chic va gii dich
qua. Pha v té bao, tang dich, giam d6 nhét cua dich chudi, gitr mau va huong
thom cho san pham, chudi sau khi xay can bb sung enzyme pectinase Ultral
(tén thuong mai la PECTINEX 120L do hang NovoNordisk Pan Mach san
XUAt).

Véi luong enzyme hop 1y, ching tdi dung dich chanh twoi dé diéu chinh pH
va u diéu kién nhiét do, thoi gian thich hop nhét dé tao diéu kién cho enzyme
pectinase hoat dong tét.

f) Loc

Loc nham loai bo xéac, ba chudi sau khi xay, loai bo cac tap chat, cac cau tu

lo lirng con s6t lai, 1am trong dich chudi hon trudc khi b sung maltodextrin.
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Chuan bi cho cac qua trinh tiép theo duoc thuc hién d& dang hon va dat hiéu
qua cao hon.

- Nhitng bién déi xay ra:

Vi sinh: loai bo mét luong vi sinh vat khéng mong mudn.

Hoéa hoc: néu ta tién hanh qua trinh loc & nhiét do cao thi cac cu ta trong
nguy@n liéu sé& bi bién ddi hoic twong tac v4i nhau va tao ra cac hop chat moi.

Vit ly: loai bo hoan toan cac tap chat con s6t lai sau qua trinh xay va xir 1y,
lam tang gia tri cam quan cho san pham, gidp c&c qué trinh sau dién ra nhanh
hon va dat hiéu qua cao. Pong thoi lam thay d6i mot sé tinh chat vat Iy so voi

lac d¢au nhu: d6 nhét, ty trong, do trong. ..

Hinh 3.9. Dich chubi sau khi loc

g) Bo6 sung maltodextrin

Khi thu duoc dich loc, tién hanh bd sung maltodextrin, roi khudy déu dén
hén hop dong nhat.

Véi tac dung lam chat don dé vira lam ting ham luong chét kho, giam chi
phi ¢6 dic, ting hiéu suat thu hdi bot sau sdy, vira 1a chat hd trg hoa tan, ting
chat lugng cam quan bot sau say, tao d6 min, ting cuong két cdu san pham,

kéo dai tudi tho san pham, thi maltodextrin 1a thanh phan khéng thé thiéu doi
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véi san pham bot chudi hay cac loai bot trai cay khac khi sir dung k¥ thuat say
phun.
h) Say phun

a

=
5

T
"

Hinh 3.10. MaAy say phun

Hon hop dich chudi va maltodextrin sau khi phéi tron déng nhat, tién
hanh say phun. Luc nay hén hop dich puree dugc tiép xuc véi nhiét, chuyén
tir dich long sang dang bot min, khd, dong nghia véi d6 am caa vat lidu say
dugc giam manh.

Trong qué trinh say c6 mot loat bién ddi hoa li, cau trac co hoc va céc
bién d6i khong thuan loi khac 1am anh hudng dén chat luong san pham. Su
bién doi khong thuan loi khac 1am anh hudng dén chat luong san pham. Su
bién d6i chat mau va phan huy vitamin thudc vé bién d6i hoa sinh; sy thay doi
hé keo do pha ran (protein, tinh bot, dudng...) thuéc vé bién ddi hoa Ii; su

thay d6i vé hinh dang, thay d6i do xop hay do gion thugc vé bién doi cau tric
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co hoc. Dé tranh hoic 1am cham céc bién ddi trén, tao diéu kién cho su thoat
am ra bén ngoai dugc dé dang can c6 ché do siy thich hop cho ting loai vat
lidu say.

i) Bao goi

San pham bot chudi sau khi say phun dé nguéi, dugc dong goi va bao quan
biang cach bao goi san pham & trong cac chat liéu chong am nham han ché su
hit am tré lai caa san pham va cac bao bi tranh duoc tiép xuc vai anh sang,
vé6i nhiéu uvu diém vuot troi nhu kin khi, an toan, tién loi trong dong goi nham

han ché sy thay d6i chat lwong san pham.

SARIAVUNGTAU
RN Y

Hinh 3.11. Bot chubi di dong goi
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CHUONG IV. KET LUAN VA KIEN NGHI
4.1. Két luan

Sau thoi gian nghién cau dé tai: “Nghién cizu xay ding quy trinh san xuat
bét chudi gia lun Cavendish banana bang phirong phap sdy phun’’ ching toi

thu duogc céc két qua nhu sau:

- Dich qua sau khi nghién duogc @ véi enzyme pectinase 0,08%, ¢ pH bang
4 - 4.5, nhiét @6 va thoi gian u enzyme lan luogt 1a 40°C va 60 phut, cho hiéu

suét thu hoi dich chudi 12 92%.

- Céc thong s6 nhu ham luong chat kho dich chudi truéc khi say, nhiét do
say dau vao, tbc do bom nhap liéu c6 anh hudng dén kha niang thu hoi san

pham, d6 am va tinh chat cam quan caa bot chudi say phun.

- Ham luong chat kho dich qua trudc khi say 1a 20%, nhiét d6 siy dau vao
& 160°C va tdc d6 bom nhap liéu 14 10 ml/phdt cho hiéu suat thu hoi bot chudi

13 59,7% va do am san pham 1a 5,3%.

- Trén co s¢ cac thi nghiém khao sat, ching tdi da xay dung quy trinh san

xuat bot chudi say phun.

4.2. Kién nghi

Trong qua trinh thuc hién dé tai nghién ctu, do han ché vé mit thoi
gian ciing nhu kinh phi nén mot s6 van dé chua duoc khao sat. Trong thoi
gian téi, hi vong s& duoc trién khai ¢ quy md cong nghiép, va khao nghiém
thém maot sé ndi dung nhu: thoi gian bao quan san pham bot chudi; nghién
ctru phéat trién mot s6 san pham méi tir bot chudi sdy phun nhu: nudc trai cay

vi chudi, cac loai kem, banh...
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PHU LUC A. CAC PHUONG PHAP TIEN HANH TRONG PHONG
THI NGHIEM

1. Xac dinh ham lwgng dwong tong bang phwong phap Bertran [9]
> Nguyén ly:

Phuong phap dua trén viéc thuy phan hoan toan luong dudng can
xac dinh trong moéi ruong acid thanh dwong khir twong rng. Puong
tao thanh c6 tinh khir (c6 nhom aldehyde) duoc oxy hda bang CuSO,
(Felling A) va kali-natri tactrat (Felling B) trong méi truong kiém.
Phan ang sinh ra mot luong két taa Cu,O tuong ung, hoa tan két tia
nay bang mot lwong du Fex(SOs)s. Chuan luong Fe?* sinh ra bang
KMnO,4 0,1N. Tir thé tich KMnO4 0,1N tiéu tén, tra bang tinh duoc
ham lugng duong tong.

- Chuén bi mau: Can 1 — 5g mau hoa tan bang 20ml nudc cat.
Sau d6 dinh muc thanh 100ml.

- Cho vao erlen 250ml: 10ml F.A, 10ml F.B va 5ml dd mau.

- Dun s6i dd trén khoang 3 phut. Xuét hién két tua do gach.

- Loc két taa trén phéu loc. Loc va rira két tua bang nudc nong
cho dén khi nuéc rira c6 mau trang trong.

- Hoa tan hét két tua trén phéu loc bang céach cho tir tir dd
Fex(SO4)s 5%.

- Dung binh tia rira sach bé mit gidy loc.

- Dd sau khi hoa tan cho thém 5ml dd H,SO4 20% dem chuan
d6 bang dd KMnO,4 0.1N cho dén khi xuat hién mau hong nhat (bén
khoang 30 giay).

- Tir thé tich tiéu ton cia KMnOy tra bang ta c6 a(mg) duong
khtr tuong tng.

» Tinh toan:
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4 @100V, y
= G.v.1000

Trong do:

a: luong glucoza tra bang tir s6 ml KMnOj tiéu tén (mg)

Vo: thé tich binh dinh mac (ml)

V: thé tich dung dich lay dé tha (ml)

G: lugng can mau (g)
2. Ham lwong nwéc c6 trong nguyén ligu chudi theo TCVN

9934:2013
+ Nguyén ly:
Sdy mau ¢ nhiét d6 100 — 105°C lam bay hét hoi nudc. Can trong lugng
nguyén liéu trudc va sau khi siy khd. Tur d6 tinh ra phan trim nudc co
trong nguyén liéu.
+ Tién hanh:
Can cung mét luong mau vao 3 cc say, dem siy ¢ nhiét ¢6 100 — 105 °C
dén khéi luong khong doi. Bé ngudi rong binh hit am sau d6 tién hanh can
lai khéi lwong va tinh toan ghi nhan két qua.
+ Tinh toan két qua:
X = % .100 (%)

Trong do:
m 1a khdi lugng mau ban dau (gam).
a la khdi luong chén (gam)
¢ 1a khdi luong chén va miu sau khi nung dén khéi luong khong doi

(gam).
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3. Xac dinh ham lwgng tinh bt

- Can 1 — 5g mau, cho vao binh nén 250ml thém 100ml nudc
cat lic cho tan hoa tan hét, thém tiép 5ml HCI dd ( d=1,19g/ml). Bay
binh bang nit cao su ¢é gin 6ng thay tinh dai.

- Dun céch thiy, nhiét do 100°C, 3h ké tir khi bét dau soi.

- Lam ngudi nhanh dudi voi nude lanh dén nhiét dd phong.

- Trung hoa acid du bang NaOH 20% voi chat chi thi
phenolphtalein dén dd c6 mau hong.

- Chuyén sang binh dinh mirc 250ml, ding nudc cat trang binh
nén sang binh dinh murc, thém nudc cat dén vach, thém it acetat chi
bot, lac déu, loc qua gidy loc, thu dung dich mau trong céc khé va
sach.

- Cho vao erlen 250ml: 10ml F.A, 10ml F.B va 5ml dd mau.

- Pun s6i dd trén khoang 3 phat. Xuat hién két taa do gach.

- Loc két taa trén phéu loc. Loc va rira két tua bang nudc néng
cho dén khi nuéc rira c6 mau trang trong.

- Hoa tan hét két tua trén phéu loc bang cach cho tir tir dd
Fe,(SO.); 5%.

- Dung binh tia rira sach bé mit giay loc.

- Dd sau khi hoa tan cho thém 5ml dd H,SO, 20% dem chuan
d6 bang dd KMnO,4 0.1N cho dén khi xuat hién mau hong nhat (bén
khoang 30 giay).

- Tu thé tich tiéu ton cia KMnOy tra bang ta c¢6 a(mg) duong
khtr trong ing.

» Tinh toan:
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X =(a—b).09 (%)
Trong do:
a: ham luong duong khur sau khi thuy phén (%)

b: ham luong duong chung tinh theo glucozo (%)

4. Xac dinh do tro theo TCVN 5105:1990
Nguyén ly:

Dung stc noéng (550 — 600°C) nung chdy hoan toan cac chét hiru co.
Phan con lai dem can va tinh ra phan trim tro c6 trong thuc pham.
Tién hanh:

Nung chén st dd rira sach ¢ 10 nung 550 — 600°C dén khdi luong
khdng
d6i. Pé ngudi ¢ binh hat am va can & can phan tich chinh xac dén
0,0001g.
Cho vao chén si khoang 5g mau thtr. Can tit ca ¢ phan tich véi do chinh
x4c nhu trén. Cho tat ca vao 10 nung va nang nhiét do tir tir cho dén 550 —
6000C. Nung cho dén tro trang, nghia 1a da loai hét cac chat hiu co,
thuong khoang 6 - 7 gid. Trudng hop con tro den, 14y ra dé ngudi, cho
thém vai giot H202 hodc HNOs3 dam dac va nung lai dén tro tréng. pé
ngudi trong binh ht 4m va can dén do chinh xac nhu trén. Tiép tuc nung
thém & nhiét do trén trong 30 phut rdi dé ngudi trong binh hiit am va can
cho dén trong luong khong doi.

> Thiét bi: Lo nung

> Dung cu: Chén nung
> Hoa chat: HNO; dam dic.
>

Tinh toan két qua:

Nghién cizu xay dung quy trinh san xudt bét chudi gia 1an bang phwong phdp say phun



Pé tai NCKH cdp triong 2020-2021 Truong PH Ba Ria — Viing Tdu

X (%) = (G2 — G) x 100)/(G1— G)

Trong d6: G la trong luong chén sau sy (g)
G114 khéi lugng chén va mau trude khi nung (g)
G214 khdi luong chén va mau sau khi nung (g)
100 14 hé sé tinh ra %
5. Xac dinh hiéu suat thu hdi [1]
e Xac dinh hiéu suat thu hdi dich qua.

m, X C,

n= x 100

my X C
Trong d6:  m;y 1a khéi lugng mau ban dau (g).
m; 1a khéi luong dich sau khi loc (g).
C11a ham luogng chét kho ban dau (%).
C, 1a ham lugng chat kho dich qua sau khi loc (%).

e Xac dinh hiéu suat thu hoi sau say [1].
m
n=—=x100
mye

Trong d6: My 1a khéi lwong bot thu duoc sau khi siy (g)

mic 14 khéi lwong khd tuyét d6i cua dich chubi ban dau (g)

Nghién cizu xay dung quy trinh san xudt bét chuéi gia lun bang phwong phdp sdy phun



Pé tai NCKH cdp triong 2020-2021 Truong PH Ba Ria — Viing Tdu

PHU LUC B
1. Két qua danh gia cam quan anh huéng cia ham luong chat kho trude
khi sy, nhiét do sy va tdc ¢6 bom nhap liéu dén chat luong bot chudi

Bang 1. Bang diém cam quan vé mau sic, cdu trac, mui caa bt chudi sau
khi phoi trén maltodextrin

piém M6 ta
; Mau vang nga, huong thom cua chubi say, min — kho, vi ngot
hap dan
A Mau vang kem, mui huong thom nhe hon, min — kho, vi ngot
diu hon
3 Mau vang nhat, mui thom nhe, min - khd, vi ngot nhe
) Mau trang sita, mui thom kém dic trung, kém min — khd, vi
ngot
. Mau trang, thom huong chudi rat nhe , 1an can it hat bé — dé
von cuc
0 Mau trang, khong thom huong chudi, nhiéu hat bé — d& von
cuc
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Bang 2. Bang diém cam quan vé cau trdc cia bdt chudi sau say & cac nhiét
d¢ khac nhau

Mo ta

o
>
3

Pi

Bot min — khd

Bot min — khé, dé dinh tay

Bot min — kém khé, dé dinh tay

Bot kém min — kém kho, dé dinh tay

Bot lan can it hat bé — khdng khé, dinh tay

Ol | NN W & O

Bot nhiéu hat bé — rat kho,

Bang 3. Bang diém cam quan vé ciu tric ciaa bt chudi sau say & cac toc do
bom khac nhau

Diém Mo ta
5 Bot min — khoé
4 Bot min — khé, dé dinh tay
3 Bot min — rat kho, dé dinh tay
2 Bot kém min — kho, nhe ténh
1 Bot lan can it hat bé — khong khé, dinh tay
0 Bot nhiéu hat bé — khong khd, dinh tay
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2. Phwong phap xac dinh mét sé chi tiéu cam quan caa bt chudi sau

r
A

say.

Sau khi ché bién, chat luong cam quan caa san pham bét chudi dugce danh
gia bang phuong phap cho diém chat luong tong hop san pham theo tiéu
chuan Viét Nam (TCVN 3215 - 79)

a) Xac dinh mau sic (Theo TCVN 3215 —79)

Khi nhan xét mau, dat coc dung mau tht noi sang, dudi nén trang. Mat
ngudi quan sat ciing phia véi ngudn sang cuing phia véi nguén sang chiéu vao

mau thir,

b) Xac dinh mui (Theo TCVN 3215 - 79)
Ngitri mui trén miéng céc.

c) Xac dinh vi (Theo TCVN 3215 - 79)

Dung diia thaty tinh cham vao mau dua 1én dau ludi dé xac dinh vi.
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Bang 4. M6 ta céc chi tiéu cam quan trén san pham bét chudi

0>

Yéu cau Piém

o>
wn
(=)

Chitieu | He

trong

w
(=)

lwgng

Mau vang nga

Mau vang hoi nga

Mau vang kem

Mausic | 1,2 _
Mau trang stra

Mau trang

Mau vang sam

D6 min t6t — khd, khéng vén cuc

Min — kho, dé von cuc

Trang 0g Min — kém kho, dé& von cuc
thai ’ Khéng min — rat khd

Khong min, lan can it hat bé — von cuc nho

Khoéng min, 1an can nhiéu hat bé — von cuc to

Huong thom dic trung ctia chudi say

Mui huong thom nhe hon, khong ¢6 mui la

MUi thom rat nhe

N| Wl & O O k| N Wl & O O | N Wl & O

Mui 1,2 Mui khong dic trung, phang phat hwong

chudi

|

Mui khong déc trung

Khéng c6 mui chudi 0
Vi 0,8 | Vingot hap dan 5
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Vi ngot diu

Vi ngot

Vi rét ngot

Qua ngot hoac qua nhat

Ol | N W &

Vi ciia san pham hong
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Bang 5. Két qua danh gia san pham bt chudi & thi nghiém 1

PHIEU KIEM TRA KET QUA PANH GIA CAM QUAN

Phép thtr cho diém chét lugng (TCVN 3215 — 1979)

Diém tirng thanh vién Trung binh Hs 4 Trung
. ‘ ¢3S0 | | .
Cac chi Tong so | chwa  co binh c6
A . quan
tieu T1 |T2 | T3 | T4 | TS | diém trong ) trong
ron
lwong ond lwong
Mau sac | 4 5 |5 |4 |4 |22 4,4 1,2 5,28
Mui 4 5 |5 |4 |5 |23 4,6 1,2 5,52
Vi 5 |4 |5 |5 |5 |24 4,8 0,8 3,84
Trang
. 5 |4 |5 |4 |5 |23 4,6 0,8 3,68
thai
Tong 4 18,32
Xép loai: san pham xép loai kha
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Bang 6. Két qua danh gia san pham bt chudi & thi nghiém 2

Diém tirng thanh vién Trung Hé | Trung
Céc chi Tong sé | binh chwa | sé | binhco
tiéu T1L T2 T31T41T7T5 diém cdtrong | quan | treng
lwong trong | lwong
Mau
, 5 S| 4|4 4 22 44 1,2 5,28
sac
Mui 4 |5 |54 ]|5 23 4,6 1,2 5,52
Vi 514|545 23 4,6 0,8 3,68
Trang
B 514 |5|5]|5 24 4.8 0,8 3,84
thai
Tong 4 18,32
Xép loai: san pham xép loai kha
Bang 7. Két qua danh gia san pham bt chuéi & thi nghiém 3
Diém tirng thanh vién Trung binh Ho s Trung
. . ¢ So N .
Céc chi Tongso | chwa co binh co6
. . quan
tieu TL | T2 1131 T4 | T5 diem trong . trong
reng
lwong lwong
Mausic| 4 | 5 | 5 | 5| 5 24 4,8 1,2 5,76
Mui 5 4 5 4 4 22 4.4 1,2 5,28
Vi 5145|565 24 4,8 0,8 3,84
Trang
. 5 4 4 4 5 22 4,4 0,8 3,52
thai
Téng 4 18,4
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Xép loai: san pham xép loai khé

Céch tién hanh danh gia cam quan

Hoi dong cam quan gom c6 5 ngudi:

1. Huynh Thi Chau Tram, sinh vién I6p DH15TP

2. Nguyén Thi Thu Mui, sinh vién I6p DH15TP

3. Nguyén Thi Ngoc Hién, sinh vién Ioép DH15TP

4. Truong Thi My Loan, sinh vién I6p DH15TP

5. Poan Thi Tuong Oanh, sinh vién I6p DH15TP

Cac cam quan vién déu c6 kha ning danh gia cam quan cao, ¢ kha ning
phan biét cam giac, c6 kién thic chuyén mén va cé kién thirc phan tich cam
quan tét. Cach tinh diém:
Theo phuong phap cho diém céc kiém nghiém vién cin cir vao két qua ghi
nhan duoc, ddi chiéu véi bang mé ta céc chi tiéu cu thé & trén va ding sé
nguyén cho diém tir 0 + 5. Néu cd nhiéu kiém nghiém vién cing danh gia thi
diém trung binh 1a két qua trung binh cong cua cac kiém nghiém vién. Tich
ctia diém trung binh cua mdi chi tiéu véi hé sb quan trong caa mdi chi tiéu d6

chinh 1a diém trung binh c6 trong luong.
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PHU LUC C. SO LIEU VA XU LY THONG KE KET QUA THI

1. Thinghiém 1

NGHIEM

say anh huong dén hiéu suat thu hdi bot chudi

Summary Statistics for Hieu suat

Bang 1. Bang xt Iy s6 liéu khao sat ham luong chét kho trude khi

Ham
Stnd.
luong Averag | Standard | Coeff. of o )
Count o o Minimum |Maximum|Range|skewne
chat e deviation | variation
ss
kho
1.0004
15 3 |54.2667|0.737111| 1.35831% | 53.7 55.1 1.4 o
0.2339
20 3 |56.1333|0.450925|0.803311%| 55.7 56.6 0.9 23
25 3 47.5 1.3 2.73684% | 46.0 48.3 2.3 ]
1.2166
30 3 |43.6333|0.404145| 0.92623% | 43.2 44.0 0.8 |0.5106
08
Total | 12 |50.3833| 5.3194 | 10.5579% | 43.2 56.6 13.4 |0.2735
37

Bang 2. Bang phan tich ANOVA cua hiéu suit thu hoi bot chudi boi
ham luong chat kho trude khi say.

ANOVA Table for Hieu suat by Ham luong chat kho

Source

Sum of

Df [Mean

F-Ratio

P-Value

Nghién cizu xay dung quy trinh san xudt bét chuéi gia lun bang phwong phdp sdy phun




Pé tai NCKH cdp triong 2020-2021 Truong PH Ba Ria — Viing Tdu

Squares Square
Between 306.057 3 [102.019 |156.95 0.0000
groups
Within 5.2 8 (0.65
groups
Total (Corr.) |311.257 11

Bang 3. Bang kiém dinh LSD cua hiéu suat thu hoi bot chudi boi
ham lugng chét khé truéc khi siy & mac 95%.

Method: 95.0 percent LSD

Level Count Mean Homogeneous Groups
30 3 43.6333 X

25 3 47.5 X

15 3 54.2667 X

20 3 56.1333 X

Contrast Sig. Difference +/- Limits
15-20 * -1.86667 1.518
15-25 * 6.76667 1.518
15-30 * 10.6333 1.518

20 - 25 * 8.63333 1.518
20-30 * 12.5 1.518
25-30 * 3.86667 1.518

e denotes a statistically significant difference.
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Bang 4. Bang két qua trung binh cua hiéu suét thu hdi bot chudi bai
ham lugng chat kho trude khi sdy.

Table of Means for Hieu suat by Ham luong chat kho with 95.0 percent
LSD intervals

Stnd. error
Level |Count |Mean (pooled s)  |Lower limit |Upper limit
15 3 54.2667 |0.465475  |53.5077 55.0257
20 3 56.1333 |0.465475  |55.3743 56.8923
25 3 475 0.465475  |46.741 48.259
30 3 43.6333 |0.465475  |42.8743 44.3923
Total |12 50.3833

2. Thinghiém 2
Bang 5. Bang xtr Iy s6 liéu khao sat nhiét do say anh huong dén do
am bot chudi.

Summary Statistics for Hieu suat

Nhiet |Coun|Averag|Standar |Coeff. of [Minimu |Maximu |Rang |Stnd.
do say |t e d variation |m m e skewness
deviatio
n
140 |3 53.7 (0.4 0.744879 (53.3 54.1 0.8 (0.0
%
150 |3 53.766 [0.70946 |1.31952% |53.0 54.4 1.4 |-0.576888
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7
160 |3 59.3330.85049 (1.43341% |58.7 60.3 1.6 |1.05555
3
170 |3 57.6 |05 0.868056 |57.1 58.1 1.0 |0.0
%
Total (12 |[56.1 |2.61116 [4.65448% |53.0 60.3 7.3 |0.34056

Bang 6. Bang phan tich ANOVA ciia d6 am bot chudi boi nhiét do say.

ANOVA Table for Hieu suat by Nhiet do say

Source Sum of Df |Mean F-Ratio P-Value
Squares Square

Between 71.7267 3 123.9089 [58.43 0.0000

groups

Within 3.27333 8 10.409167

groups

Total (Corr.) |75.0 11

Bang 7. Bang kiém dinh LSD caa d6 4m bot chudi boi nhiét o sy & muac 95%.

Multiple Range Tests for Hieu suat by Nhiet do say

Method: 95.0 percent LSD

Nhiet dosay |Count [Mean Homogeneous Groups
140 3 53.7 X

150 3 53.7667 |X

170 3 57.6 X
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160 3 59.3333

Contrast Sig. Difference +/- Limits
140 - 150 -0.0666667 1.20439
140 - 160 * -5.63333 1.20439
140 - 170 * -3.9 1.20439
150 - 160 * -5.56667 1.20439
150 - 170 * -3.83333 1.20439
160 - 170 * 1.73333 1.20439

* denotes a statistically significant difference.

Bang 8. Bang két qua trung binh ctia do 4am bot chudi bai nhiét do say.

Table of Means for Hieu suat by Nhiet do say with 95.0 percent LSD

intervals

Stnd. error
Nhiet do say |Count |[Mean |(pooleds) [Lower limit |Upper limit
140 3 53.7 0.369309 |(53.0978 54.3022
150 3 53.7667 |0.369309 |(53.1645 54.3689
160 3 59.3333 |0.369309 |58.7311 59.9355
170 3 57.6 0.369309 |(56.9978 58.2022
Total 12 56.1

3. Thinghiém 3

Bang 9. Bang xir Iy s6 liéu khao sat toc do bom anh hudng dén hiéu
suat thu hoi bot chudi.
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Summary Statistics for Hieu suat

Toc do |Coun|Averag |Standard |[Coeff. of  [Minimu |Maximum [Rang (Stnd.

bom |t e deviation |variation [m e skewness

8 3 61.7 |03 0.486224% |61.4  |62.0 0.6 (0.0

10 3 61.2667|1.15036 |1.87763% [60.1  |62.4 23 |-
0.092124
9

13 3 56.4667|0.832666 |1.47462% [55.8  |57.4 1.6 0.914531

15 3 53.0 |0.6 1.13208% |52.4  [53.6 1.2 0.0

Total (12 |58.1083|3.81301 |(6.56189% [52.4  |62.4 10.0 |-
0.473512

Bang 10. Bang phan tich ANOVA cua hiéu suat thu hoi bot chudi boi
tdc d6 bom nhap liéu.

ANOVA Table for Hieu suat by Toc do bom

Source Sum of Df |Mean F-Ratio P-Value
Squares Square

Between 154.996 3 |51.6653 83.78 0.0000

groups

Within groups [4.93333 8 10.616667

Total (Corr.) ]159.929 11

Bang 11. Bang kiém dinh LSD cua hiéu suat thu hdi bot chudi boi toc d6 bom
nhap liéu & muc 95%.

Multiple Range Tests for Hieu suat by Toc do bom
Method: 95.0 percent LSD
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Toc do bom |Count |Mean Homogeneous Groups
15 3 53.0 X

13 3 56.4667 | X

10 3 61.2667 X

8 3 61.7 X

Contrast Sig. Difference +/- Limits
8-10 0.433333 1.47857
8-13 * 5.23333 1.47857
8-15 * 8.7 1.47857
10-13 * 4.8 1.47857
10- 15 * 8.26667 1.47857
13-15 * 3.46667 1.47857

* denotes a statistically significant difference

Bang 12. Bang két qua trung binh caa hiéu suat thu hdi bot chudi bsi

tae A hom nhan lién

Table of Means for Hieu suat by Toc do bom with 95.0 percent LSD

intervals
Stnd. error
Toc do bom |Count [Mean (pooled s) [Lower limit |Upper limit
8 3 61.7 0.453382  (60.9607 62.4393
10 3 61.2667 |0.453382 |60.5274 62.0059
13 3 56.4667 |0.453382 |55.7274 57.2059
15 3 53.0 0.453382  [52.2607 53.7393
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Total 12 58.1083

4. Thoéng tin enzyme Pectinex® Ultra SP-L

In this product the key enzyme activity is provided by
polygalacturonase that hydrolyzes (1,4)-alpha-D-galactosiduronic linkages in
pectate and other galacturonans

PRODUCT CHARACTERISTICS/PROPERTIES

Declared enzyme Polygalacturonase

Declared activity 3800 PGNU/ml

Color Brown

Physical form Liquid

Approximate density (g/ml) 1.16

Odor Slight fermentation odor

Solubility Active component is readily
soluble in water at

allconcentrations that occur in

normal usage.

Standardisation component can

cause turbidity in solution.

Color can vary from batch to batch. Color intensity is not an indication of

enzyme activity.

PRODUCT SPECIFICATION
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Lower Limit Upper Limit Unit
Pectinase unit PGNU 3800 /ml
Total viable count 50000 lg
Coliform bacteria 30 /g
E.coli Not Detected 125 g
Salmonella Not Detected 125 g
Heavy metals Max 30 mg/kg
Lead Max 5 mg/kg
Arsenic Max 3 mg/kg
Cadmium Max 0.5 mg/kg
Mercury Max 0.5 mg/kg
COMPOSITION
Ingredients Appr. % (w/w)
Glycerol, CAS no. 56-81-5 45
Water, CAS no. 7732-18-5 45
Polygalacturonase, CAS no. 9032-75-1* 5
Potassium chloride, CAS no. 7447-40-7 5

*Defined as enzyme conc. (dry matter basis) No preservatives added

ALLERGEN

Allergen Substance Allergen Substance
contained contained

Beef no Lactose no

Carrot no Legumes no

Celery no Lupin no

Cereals containing gluten? | no Milk no

Chicken meat no Molluscs no
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Cocoa no Mustard no
Coriander no Nuts? no
Corn/maize no Peanuts no
Crustaceans no Pork no
Egg no Sesame no
Fish no Soy no
Glutamate no Sulphur dioxide/sulphites, no
more than 10 mg per kg or |

STORAGE CONDITION

Recommended storage: 0-10 °C (32-50 °F) Packaging must be kept
intact, dry, and away from sunlight. Please follow the recommendations and
use the product before the best before date to avoid the need for a higher

dosage.

Best before: You will find the best before date in the certificate of
analysis or on the product label. The product gives optimal performance when
stored as recommended and used prior to the best-before date
COMPLIANCE

The product complies with the recommended purity specifications for
food-grade enzymes given by the Joint FAO/WHO Expert Committee on
Food Additives (JECFA) and the Food Chemical Codex (FCC), and with
relevant Chinese food safety and product standards for food-grade enzymes.
Kosher and Halal certificates are available from the Customer Center or sales
representative. If used as processing aid in the production of food the final
product may be classified as "organic™ by relevant authorised associations.
CERTIFICATIONS

Novozymes is a signatory to United Nations Global Compact, United

Nations Convention on Biological Diversity and report on our sustainability
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performance through Global Reporting Initiative (GRI). See all our
commitments under sustainability on www.novozymes.com.
FOOD SAFETY

Novozymes has carried out a hazard analysis and prepared an HACCP
plan describing the critical control points (CCPs). The HACCP plan is
supported by a comprehensive prerequisite program implemented in
Novozymes’ GMP practices. The product is produced according to
Novozymes’ HACCP plan, GMP practices, and additional requirements
controlled by Novozymes’ Quality Management System. The product
complies with FAO/WHO JECFA- and FCC-recommended purity
requirements regarding mycotoxins. The product complies with EU
legislation regarding pesticides.
PACKAGING

The product is available in different types of packaging. Please contact
the sales representative for more information.

5. Két qua kiém nghiém san pham bt chudi say phun
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