BO GIAO DUC VA PAO TAO
PAI HQOC PA NANG

NGUYEN HUU PHUOC TRANG

NGHIEN CUU UNG DUNG ENZYM
GLUCOSE OXIDASE PE CAl THI EN PQ NO
CUA BANH Mi

Chuyén nganh: CONG NGHE THUC PHAM VA PO UONG
M4 sb: 60.54.02

TOM T AT LUAN VAN THAC ST KY THUAT

Pa Nang — Nam 2011

Coéng trinhdugc hoan thanhat
DAl HOC PA NANG

Nguoi huéng din khoa lc: TS. PANG MINH NH AT

Pkn bién 1: PGS. TS Twong Th Minh Hanh

PHin bién 2: PGS. TS Lé TiH.ién Thanh

Luan van d& duoc bao vé tai Hoi dong chim Luan vin t6t nghigp
thac § ky thuat hop tai Pai hoc Pa Ning vao ngay 03 thang 12m
2011

CO the tim hiéu luan van tai:

- Trung tdm Thong tin - bt liéu, Pai hoc Ba Nang

- Trung tdm Hc liéu, Pai hoc Ba Nang

- Thu vién Truong Caobiang Cong ngh, Pai hoc ba Nang




MO PAU

1. TINH CAP THIET CUA DE TA|

Banh mi la mt trong nhiing lrong thrc quan teng trén tid gioi,
dac biét 1a i phuong Tay va cac wsc trong lGa mi. Banh miat
nhitng roi nay 1a rong thec dé an hang ngay. Cét nhiéu loai banh
mi, khéng nling thayddi tly theo ndi nuéc ma con tly thearhg
viing, ing gic thai dandc, van hoéa, ... 6a ngroi lam. Banh mi kin
naydugc lam r bot mi, nrge, men, mdi va cac cht phu gia, ...[34]

Phy gia banh mi 1a 6t hdn hop chra ft nhiéu chit haat tinh
nham phan tng to ndi véi mang protein @a ot dé tao nén not
khung protein &ng chic c6 tté chia khi dia qué trinh 18n men. &t
trong nhirng phu gia gilp ing d6 no banh mi tiekdong dugc ar dung
véi hiéu gqua cao do la potassium bromat. Tuy nhién.éminay
potassium bromata dugc liét ké vao njt trong nhing phu gia gay
doc hai va nhu nugc da éim sir dung n6 nlr Vuong qubc Anh vao
nam 1990, va Canada vaam 1994, Trung Qéc trong rim 2005,
... Tuy nhién FDA 4 My khéng dm sr dung nhing cac nha:s
xuat phai ghi khuyén céo trén bao bi [41], [48]. Theo gdinh aia s
Coéng Throng Viét Nam, né thac vao danh mc héa cht doc hai
dugc kiém soat khi muasm xuit thuc phim [44]. Vi vy ma cac nha
khoa hyc tiép tuc nghién ¢u vada tim ra peroxide canxi la hdaith
an toan thay thcho potassium bromat trongnsxuit banh mi. N6 1a

mot chit oxy hoa cho Ku qua cao ma HO, la tdc nhan oxi hda

chinh, nleng khi nang hoa tan trongudc aia peroxide canxial bi

han cré. Hién nay, trén th gioi d& sr dung cac enzyme oxi hda trong

d6 c6 enzyme glucose oxidagé khic phuc nhing han ché trén.
Enzyme nay c6 khniang hoa tandt trong nréc, tinhdac hiéu cao va
an toan cho ngpi str dung [13].

Poi sbng con ngoi ngay cangdugc nang cao nédoi héi nhu
cAu V& an toan thc phim ngay nét gia ting. Hén nayd nuéc ta
chua c6 nghién&u naoing ding enzyme nay lam phgia banh mi.
Vi vay, “Nghién aru ang ding enzym glucose oxidasi cai thién
dd nd cia banh mi” 1a rat dé tai 6 tinh thit thuc.

2. MUC PICH NGHIEN C UU

+ Xac dinh cac théng&cong ngk t6i uu khi b5 sung enzyme
glucose oxidaseacthién do né banh mi.

+ Xacdinh rong vitamin C b sung Kt hop voi enzyme glucose
oxidasedé dat d6 nd banh mi én nhit.
3.POI TUQNG VA PHAM VI NGHIEN C UU

- Sir dung b5t mi Hoa sra aia cng ty Gy Vang lam ngan
nguyén lu chinhdé tién hanh &n xuit banh mi, va enzyme glucose
oxidase nhp khau.

- Chi nghién @u trén qui mé phong thi ngim.

4. PHUONG PHAP NGHIEN CUU

- Phrong phép it li

- Phrong phap héadc

- Phrong phap toandc

- Phrong phap ém quan
5. Y NGHIA KHOA H QC VA THUC TIEN

- X&c dinh dugc anh hréng aia diéu kién 1én men, ¢ 1é enzyme
GOD b sung, ¥ 1é vitamin C, nhét do 1én men, thi gian Ién men
dén d6 no banh mi. Xaatinh dugc cac théng & cong ngh tdi uu
trong vic tng duing enzyme glucose oxidagé chodo no banh mi
hamburgerdt nhat.



- Tao o 8y cho ViEc ting ding enzyme GOD thay ércho phu gia CHUONG 1
potassium bromatd dugc cim st dung trong véc lam tng d6 no TONG QUAN TAI LI EU
banh mi.

6. CAU TRUC LUAN VAN
Luan van gdm c6 cac chong sau:
+ Chrong 1: Tong quan tai Bu

1.1. GIOI THI EU CHUNG VE QUY TRINH SAN XUAT BANH
Mi

Banh midugc 1am tr bot mi, men &, mwi, dudng, nréc, va cac
nguyén lu khac gitp banh mi c6 fihg hrong Vi va cu trac riéng.

Thanh pln dinh didng aia banh mi cé ata cac cht nhu
duong, tinh t, protein, cac amino acid khéng thaé,théc vitamin,
chit khoang, ... Cit luong aia banh mi pithuoc vao clat luong bt
mi, cac cht dinh drdng b sung vao ni: bo, sia, ... clit luong aia
chang rim men lam & va ky thuat trong qua trinha xuat [34].
1.1.1. Bt mi

1.1.1.1. Tinh bt

1.1.1.2.Duong khr

1.1.1.3. Protid

1.1.1.4. Lipid

1.1.1.5. Mt s6 thanh plin hoa tvc khac

1.1.1.6. K enzyme trongdt mi
1.1.2. Céc chit phu gia s dung trong sin xudt banh mi

1.1.2.1. Nlm men

1.1.2.2. Nedc

1.1.2.3. Mdi dn

1.1.2.4.Duong

1.1.25 B

1.1.2.6. $a

1.1.2.7. Cac héa cft lam ny banh

1.1.2.8. Enzyme

+ Chrong 2:Pdi tugng va plrong phap nghiéna;
+ Chuong 3: Két qua va thio luan.



1.1.2.9. Céc acid thc phim

1.1.2.10. CAc diit c6 tac ding oxy hoa

1.1.2.11. Céc hda ekhac

1.1.2.12. CHt bao quin
1.1.3. Quy trinh 8n xudt banh mi

1.1.3.1. Quy trinhdn xuit banh mi

1.1.3.2. Thugt minh quy trinh
1.1.4. Nh#ng bién déi héa sinh xiy ra trong quéa trinh gn xudt
banh mi
1.2. ENZYME GLUCOSE OXIDASE

Glucose oxydasep{D-glucose; 1-oxygen oxido-reductase) la
mot trong nliing enzyme quan ¢ng duoc St dung ng réai trong
céng ngké ché bién thuc phim cing nhr trong y e va trong §
thuat cam bién. N6 tham gia pin ang xUc tac qué trinh oxi hoaa
B-D-glucose 40 thanh D-glucon@-lactone va hydro peroxidesvsu
tham gia @a oxy phan.
1.2.1.Pgc diém aia enzyme Glucose oxidase (GOD)

1.2.1.1.Pdc diém o chat

1.2.1.2 Piéu kién haat dong aia enzyme GOD
1.2.2. G ché phan iing aia enzyme GOD
1.2.3Ung dung aia enzyme GOD
1.2.4. @ ché phin #ng aia enzyme glucose oxidase trongnsxudt
banh mi
1.3. TINH HINH NGHIEN C UU TRONG VA NGOAI N UOC

1.3.1. Tinh hinh nghién gu trén thé gigi

1.3.2 Tinh hinh nghién gu trong rwéc

CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1.POI TUQNG NGHIEN CUU
2.1.1. Nguyén #u
Bot mi dugc ar dung trong qua trinh lam thi ngim co6 kHt

mi Hoa $ra dugc sin xuit tai nha may @ Phan Gidy Vang — khu
cbng nghép Hoa Khanh.
2.1.2. Enzyme

Enzyme Glucose oxidase Aspergillus nigerduoc mua tr cbng
ty Sigma —Aldrich

- Dang bit, mau thng min

- Haat tinh enzyme: 2.000 — 10.000 Ul/g, 4331 UI/G

- Nhiét d6 haat dong ©i uu 35°C

- pH haat dong Hi uu 5,1

- biéu kién bao quan: -20°C
2.2. THIET BI, HOA CHAT
2.2.1. Thét bi

Thiét bi sr dung chi yéu tai PTN aia tnrong Pai hoc Bach Khoa
Pa Ning va taong Caobing Cong Ngh Ba Ning.
2.2.2. Hoa cldt

Hoa chit sir dung la hoa chit trong phong thi nghin Truong

Caobing Cong Ngh, truong Pai hoc Bach Khoaba Nang va not
sb héa clat lién quan muaat Da Ning va TP. B Chi Minh.
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Plwong phap vit ly
2.3.2. Plwong phap hoa lac
2.3.3. Phrong phap toan lac
2.3.4. Plwong phapdanh gia aim quan



CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. KHAO SAT MOQT SO THANH PH AN HOA HQC CUA
NGUYEN LI EU
3.1.1. XaaZinh dé dm bjt mi
3.1.2. Xaadinh ham leong protein aia bjt mi
3.1.3. Xaadinh ham lweng gluten va ndt s tinh chit lwu bién cia
bgt nhao
3.1.4. Xaadinh ham leeng tinh bt cia gt mi
3.1.5. Bing ting két thanh phin héa hpc aia bjt mi Hoa sia

Bang 3.5. Bing ng ket thanh plan héa e cia bst mi

Thanh plén bo 4am Tinh Bt Protein Gluten

(%) khdiluong | 13,77+0,18 78,57+ 0,21/ 11,8 +0,14| 32,2 +0,22

Bang 3.6. Bing tong ket mgt ss tinh chit luu bién cia bit nhao

Tinh chit luu bién Do dan Hoi P cang dut
Panh gia Tt Trung binh
3.2. NGHIEN CUU KHAO SAT CHE PQ NUONG BANH Mi
Qua qué trinh tim B va hyc tap vé cdng ngk ché bién banh mi
hamburger ga @ s5 sin xuat banh Bo Thanh Bakery 4i dia ch 265
Tran Hung Dao — Thanh ph Hué, t6i ¢4 rim duoc cong thic ché
bién banh hamburger. Conguth nayduoc thé hién ax thé qua lng
3.7 nhr sau:
Bang 3.7. Céng thc cke bién banh mi hambuger

Bot mi buong Muoi Bo Bot sira Nuoc

1lkg 6% 1% 9% 4% 55,5%

Pé khao sat nhit 46 nuéng va thi gian nréng aia banh mi, da
vao cac tai Bu nghién au [12], [23] va theo thbng tinitnha an
xuat banh Bio Thanh Bakery nén khimg nhét d6 nuéng ma toi ira
chon 1a 200C, 214C, 220C, 230C.

Vi ché do nuéng 1a nhét do nuong 220C, thoi gian nréng
banh la 10 phat thié qua ba mau banh hamburger thirgc c6 mau
vang dep, ruwt banhda dugc hd héa hoan toan,dvbanh néng va
mém sau khiduoc dé ngwi vé nhiét do phong.

Nhu vay, nhiét d6 nuéng 226C va thvi gian nréng 10 phat, banh
c6 mau vangiep gin gidng banh hamburger trénittiuong. Do do,
t6i chon diéu kien nuong 220C, thyi gian nréng 1a 10 phaté thuc
hién cho nling nghién éu tiép theo.

3.3. NGHIEN CUU UNG DUNG ENZYME GLUCOSE
OXIDASE PE CAl THI EN PO NO BANH Mi HAMBURGER
3.3.1. Khio sat cac gu té anh hwéng dén hoat dé ciia enzyme
glucose oxidase

Enzyme glucose oxidas#rgc Sr dung trong nghién u duoc
mua fr cdng ty Sigma —Aldrich & nhiing théng 8 da duoc khai
b&o.Tuy nhién, qua qua trintid quan trong thvi gian dai c6 th
nhitng tham 8 nay ki thayddi. Muc dich aia ching téi trong nghién
ciru nay ladé danh gia ai diéu kién ti thich cho hat d6 cua enzyme
GOD.
3.3.1.1. Klao sat anh hrong aia nhigt do den haat do enzyme
glucose oxidase

Trudc khi di vao khio sat ¥u t6 nay, toi tén hanh xay dng
duong chudn dudong glucose. Kt qua phuong trinhdudng chuin cé
dang y = 0,221x — 0,230,6v R*= 0,998 (ph luc 2.1).Dd thi biéu
dién duong chuin glucosaiugc thé hién & hinh 2.2, mc 2.3.2.5.



Tién hanh kho satanh hrong aia nhiét do dén haat do cua
E.GOD. Két qua dugc thé hién ¢ phu luc 2.2. va bdu dién & do thi
hinh 3.1.
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Hinh 3.1.4nh heeng aia nhist dé dén haat do cia enzyme GOD

Quadd thi hinh 3.1 cho thy: cac gia tr haat lyc naydéu twong
duong Wi thdng $ cong ngh ma hang & xuit da khai bao. Va
trong khang nhit do tir 35°C dén 40C thi hat do cia enzyme
GOD cho Kt qua tét nhit. Do d6, enzyme glucose oxidaseigiugc
hoat lyc do nha &n xuit cung d@p.

Nhu vdy, nhiét do téi thich dia enzyme glucose oxidase ia t
35°C + 40C.
3.3.1.2. Ko satanh hewong aia pH dén hait @6 enzyme glucose
oxidase

Két qua xacdinh hat do enzyme GODduoc thé hién & phy luc
2.3 vadd thi hinh 3.2.

(8
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Hinh 3.2.4nh heeng aia pHdén hagt dé ciia enzyme GOD

Tur két qua tréndd thi 3.2 cho thy, van téc phan tng do enzyme
xuc tac chtiang theo pH trong 6t gigi han xacdinh. Khi pH dao
dong tr 5 + 6 thi hat luc cia enzyme GODio dugc dat 9,68 +
9,24Ul/mg. Gia tr haat d6 nay tté hién duoc enzyme glucose
oxidase ¥n giir duoc haat lyc do nha &n xuit cung dp.

Nhu vay, pH i thich aia enzyme GODam trong khang pH =
5+6.

3.3.2. Khio séat cac §u té anh huong dén dp né banh mi

Trong cac nghiénim sauday, t6i sr dung cong tiic ché bién
banh mi (khéng & sung E.GOD) theo nhérs xuit banh Bo Thanh
Bakery nhr ¢ néus bang 3.7 va cachén hanh tong tr & muc 3.2,
v6i cacdiéu kién 1&n men: nkét do 1én men 36C, thyi gian 1én men
80 phut. $n phim banh mi hamburger sau khidmg ¢ nhiét do
220°C trong thi gian 1a 10 phit c6 mau vadgp.

Két qua sau khido thé tich aia banh thuduoc la 197,9 cm
3.3.2.1. Nghiénuzu anh heong aia thei gian [én menién dé no banh
mi

Két qua thi nghém duoc trinh bays phu luc 2.4 vaduoc biéu
dién tréndd thi hinh 3.3.
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Hinh 3.3.4nh heong aia thoi gian 1@n menién thé tich banh mi

Tur két qua biéu dién & hinh 3.3d6 né banh mi én nhit thu dugc
tai thoi gian I&n men 100 phat, &hich dat duoc 1a 295,4 crh

That vay, khi thoi gian 18n men cangoh, thé tich banh mi cang
tang. Diéu nay co th duogc giai thich 1a do @i hoat dong aia rim
men, trong giaidoan dau luong dudong c6 trong Bt nhao § duoc
chuyén thanh ch yéu la nmrou va CQ . Khi thoi gian 1&én men cang
tang thi krong khi cacbonicab ra cang nku 1am chodd né caa banh
mi tang lén. Khi tlyi gian 1én men kéo daiom 100 phut, tong khi
cacbonic sinh ra qua rhi nhung trong quéa trinh wvng dréi tac
dung aia nhiét d6 cao lam chougng khi thit thoat nhanh &h dén thé
tich banh thudugc giam di. Mat khéac, khi thi gian 1én men kéo dai
cang lau, kong nrou sinh ra cang nbii lamanh hrong dén mai vi
cua banh sau khi ttc hién qua trinh néng.

Nhu vay, ¢ nhiét d6 30°C, thyi gian Ién men 100 phat, congith
banh mi cé 6 sung enzyme glucose oxidase la 0,02% tatthie thé
tich banh mi 12 295,4 ¢n
3.3.2.2. Nghiénu anh heong aia nhigt dé 1én mendeén thé tich
banh mi

Két qua thi nghém thudugc trinh bays phu luc 2.5 vaduoc biéu
dién tréndd thi hinh 3.4.
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Hinh 3.4.4nh heeng aia nhigt dé 18n mendén thé tich banh mi

Tir @6 thi hinh 3.4 ta tfy, thé tich banh mi thuituoc cao nht &
243,8 cnikhi nhiét do 1én men la 36C.

Theo céc tai §u ly thuyét, im menS.verevisiadaat dong Ht &
nhiét do téi thich l1a 36C. Ma trong quy trinhas xuit banh mi, Am
men |a nhand chinh, quan tmg nHit anh hrong dén qué trinh 1én
men, lamang dd no caa banh mi.

Khi nhiét d6 tang tr 30°C dén 40C, d6 né banh gim di nhung
khéngdang K. O congdoan Ién men, nkt duoc sinh ra do qua trinh
lén men éa rim men. Kt qua lam cho nhit do cua khdi bot nhao
tang I&n. Nu nhigt do trong kidi bot nhaod giai doan nay ting cao
s8 anh hrong dén haat dong aia mm men. Dadd, < lam chodé no
ctia banh thanh pim s bj giam di.

Nhu vy, véi nhiét 6 1én men |a 3%C thi th tich banh mi thu
duoc sau qué trinhudng 1a 243,8 crh
3.3.2.3. Nghién w@u anh huong aia ham liong enzyme glucose
oxidase b sungdén dg né banh mi




Két qua thé tich banh miuoc biéu dién ¢ phu luc 2.6 vado thi
hinh 3.5.

Thé tich banh mi (cm?%)

0,01 0,015 0,02 0,025 0,03 0,035 0,04

Ham luong enzyme GOD (%)

Hinh 3.5.4nh heeng aia ham legng enzyme GODdosungdén
thé tich banh mi

Quadd thi hinh 3.5 trén ta #ly, do no banh midat gia ti cao
nhat 14 312,7 crtuong g Wi ty 16 GOD kb sung la 0,03%. Khi
ham krong enzyme GODRva vao i ty 1€ tir 0,035% + 0,04% thid
nd cia banh hambugetsilgiam di.

Khi b sung enzyme glucose oxidase vao comg &tHé bién thi
d6 no caa banh miang la do enzyme nay la enzyme oxi héa tham gia
phan tng xuc tac qué trinh oxi hoaix f-D-glucose 40 thanh D-
gluconod-lactone va hydro peroxidesivsy tham gia @éa oxy phan
ta. Hydroperoxide & oxi h6a nhém thiol thanhaa ndi disulphide
gitra cac protein chinh la nguyén nhan gitgngludi gluten dugc
bén hon. Mot khi khung gluten tr nén clic, dai vadan i thi kha
nang gix khi cacbonic sinh ra trong qua trinh I1&én metsag din dén
d6 no caa banh mi&tang 1én.

Mat khac, gu b sung trong enzyme nay quadihan thi do no
banh mi & giam di. Trong quéa trinh Ién men.én lugng enzyme

glucose oxidasedsung cang nhu thi wong hydro peroxide D,
sinh ra cang nbu $ gayanh hrong dén haat dong im men. Hydro
peroxide la cht co tinh oxi héa mmh va cé tac ehg nhr mot chat
khir khuan do b phan ly thanh oxi phanirtic ché sy phat trén dia
nim men. Mit khac, enzyme GOD vaam men banh mi
Sacharomyces cerevisidéu sr dung oxi trong o ché haat dong aia
minh. Dod6, khi t 1é enzyme GOD c6 &t nhiéu ding € gayanh
huéong dén haat dong aia rim men.

Véi céacdiéu kién thi nghém nhr trén, Kt qua cho thy véi ham
luong enzyme glucose oxidasé bung vao cong ttrt banh mi thi
v6i 0,03% la lrgng enzyme chdd no banh mi c6 & qua tot nhit.

Nhu vay, voi ty 16 enzyme glucose oxidasé lsung vao céng
thire ché bién banh mi 0,03% chdd né banh mi c6 & qua tét nht
la 312,7 cm
3.3.3. Nghién ¢u dnh huéng dong thoi cia ba Yu té dén thé tich
banh mi
3.3.3.1.ldp ma ten quy hach thyc nghém va xacdinh cac k& s5
cua phrong trinh

Cin ar vao cac gia frtéi vu nhr da khao saté muc 3.3.2.1,
3.3.2.2 va 3.3.2.3, ching téi@hmuac trén, nirc dudi cho 3 yu th:

z, la ty 16 enzyme B sung (%)

z, la thoi gian 1én men (phat)

z; 1a nhigt d6 1én men {C)

- Ham muc tiéu y: tié tich banh mi sau khiudng ( y— max)

Phrong trinh béu dién c6 ding: y = f (Z, Z, Z5)

- Chpn mién khao sat: Gn ar vao cac gia irtdi uvu nhr da
khao saté muc 3.3.2.1, 3.3.2.2 va 3.3.2.3, chung tébrchnac trén,
mirc dudi cho 3 yéu t6 nhua sau:



Ty & enzyme GOD b sung, (%) : 0,025<,& 0,035
Thoi gian 1én men, (phut) : 90<5Z110
Nhiét do 1én men, {C) . 28 <& 32

3.3.3.2. B chic va thee hién céc thi nghim
3.3.3.3. Tinh cacéss hoi quy

Phurong trinh i quy dugc thiét lap nhr sau:

y=273,6+2,125x+12,575% +21,575% 0,85%X, + 0,65%X3
+9,3%X3 -0.775%XX3
3.3.3.4. Kém dinh tinh y nga cia cac I s6 hoi quy va & twong
thich aia phrong trinh
3.3.3.5. Bi uu hod thre nghigm
3.3.3.6. Thi ngldim kiém ching

Vi cacdiéu kién sau khidi vu:

+ Thoi gian 1én men: 103 phut

+ Nhiét d6 Ién men: 34C.

+ Ty lé enzyme GOD: 0,03025%

Két qua kiém ching thé tich banh mi thduoc 1a 328,6 crh
3.3.3.7. Kt lugn

Sau hang Igt thi nghém va 6i vu bing toan bc ching toida
tim duoc diéu kién tdi uu cho ti tich banh mi 1adt nhit tai cacdiéu
kién nhr sau:

+ Thoi gian Ién men: 103 phat ~ + Nhio 1én men: 39C.

+ Ty lé enzyme GOD: 0,03025%

+ Thoi gian nréng: 10 phat + Nétido nuong: 226C.
3.4. NGHIEN CUU UNG DUNG E.GOD VA VITAMIN C PE
CAl THI EN PO NO BANH Mi HAMBURGER
3.4.1. Khio satdnh hwéng aia E.GOD va vitamin G#én thé tich
banh mi

Qua tim héu mdt sb co b san xuit trong cdng thic 1am banh mi
hamburger ngoai riimg thanh pAn nguy@n ku nhr bang 3.7 thi cac
nha én xuit nay khdng & dung vitamin C trong khié thi not sd co
so lai sir dung ching trong cong dic riéng @a minh. Kt hop Vi
cAc tai leu nghién ¢u nudc ngoai [19], [26], [28] cho ty, viéc b
sung enzyme glucose oxidase hay dung Kt hop giita enzyme
GOD va vitamin Giéu c6 khi nang ai thién do né caa banh mi.

Két qua thu duoc tir phong thi nglim theo ph luc 2.7 va biu
dién tréndd thi 3.6.
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Hinh 3.6.4nh hsong aia vitamin Cdén thé tich banh mi

Quadbd thi hinh 3.6 cho thy, d6 né banh midat duoc arc dai 1a
351,1 cm ang Wi ham krong vitamin C cho vao la 0,006%.

Khi ty & vitamin C & sung vaoit 0,001%dén 0,006% thi té
tich banh mi thduoc ting din. Diéu nay c6 th duoc giai thich 1a do
khi ching tadua axit arcosbic vao trong congithché bién thi axit
nay b oxi héa chuyn thanh axit dehydroascorbic. Chinh axit
dehydroascorbical dé dang b khir boi cac lién Kt S - H to thanh
lién két S — S, lamang chit lugng khung gluten. Nt khac, dréi tac




dung aia nhét d6 cao trong khi néng do cé tinh axit nén vitamin C
s& phan iy nhanh 40 thanh CQgilp ting thé tich kibi bot nhao.

Khi ty 1¢ axit arcosbicang tir 0,007%dén 0,01% thido no cia
banh mi gim di. Luong vitamin C Ib sung #ng nhéu lam cho pH
cua khi bot nhao gim xudng. Trong qua trinhdn hanh thi ngkéim,
tai cAc miu bd sung theost Ié nay chang téi n hanhdo pH aia khbi
bot nhao sau khi 18n men.éKqua thu duoc pH daodong giia cac
mau tir 4,8 dén 5,0. Dodo, co tké chang minh &ng, Kt hop Vi
lvong axit ho thanh trong qua trinh 1én men axit ascorficanh
huong dén haat dong aia im men 1am cho khnang 1én men gim
xudng ddng thyi ciing & pH nay ding anh hrong dén enzyme glucose
oxidase viday khdng phi la pH thich kyp dé enzyme nay ha dong
c6 hiéu qua. Bén @nh dd, sau cdi qua trinh 18n men va giaoan
nuéng mui M caa banh mi gim dang K. Banh hambuger thduoc
c6 mui v chuadic biét [a miu ta b sung i ty 1é 0,01%. Mit khéc,
axit ascorbic @ bi oxy héa thanh axit dehydroascorbic. Ma trong ¢
ché phan iing aia Mm men va enzyme GODiog déu Sr dung oxi.
Do d6, réu ar c6 mit cia axit nay nhiu ding anh hrong dén haat
déng @ia rim men va enzyme GOD.

Nhu vay, vai ty & bd sung vitamin C 1a 0,006% tkb ng banh
hamburger thduogc 1a cao nht.

3.4.2. Tng ket két qua cdi thién dp né banh mi

Két qua cai thién do né cia banh mi hamburgéroc thé hién

tréndo thi 3.7.
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Hinh 3.7.H¢ no cua banh mi hamburger

Tir hinh 3.7 ta c6 ththay, sr c6 mit cia enzyme GODimg nhr
su két hop gitta enzyme GOD va vitamin C choshiqua cai thién do
no cia banh mi dt cachdang k.

Nhu vay, enzyme GOD va vitamin C c6élha hai ph gia c6 ki
nang sr dung dé nang caal no cia banh mi hamburger néi riéng va
cac lai banh mi khac ndi chung.
3.5.PANH GIA M QT SO CHi TIEU CAM QUAN CUA SAN
PHAM BANH HAMBURGER
3.5.1. \6 bAnh hamburger
3.5.1.1. Mau & w banh

Dua vao phép tih A khdng Adé nguoi thir danh gia mauis vo
banh c6 B sung ph gia va mau trén th truong aia Bao Thanh
Bakery. $ lugng ngroi thir tham giadanh gia ém quan 1a 50 nepi.

+ Pdi v6i mau banh cé b sung enzyme oxi héa GOD

Két qua danh giaduoc thé hién oy thé ¢ phy luc 2.8 va ng 3.16,
3.17.

Ta c6: gid try®= 12,81 >%. trad phu luc 3¢ mic y ngha la
1% [11]. Diéu nay cho ta & luan dugc rang ngroi thir d& phan kit



duoc mau &c vo mau trén th truong va mu co kb sung enzyme
GOD ¢ mac y ngha 1%.

+ Pbi voi mau banh co6 6 sung enzyme oxi hda GOD + vitamin

C, két qua danh gia am quan phn vo banhdugc thé hién & phu luc
2.8 va lang 3.18.

Ta ding tinhdugc y*= 9,01 >y trad phu luc 3¢ mirc y ngha
la 5% [11]. Dodd, ta Kt luan duoc rang ngroi thar d& phan bt duoc
mau éc vo banh riu trén th trudong va niu cé  sung enzyme
GOD + vitamin Co mac y ngha 5%.
3.5.1.2.b¢ day aia v banh

Quan sat hai Au banh b sung enzyme GOD v&tsung Kt hop
enzyme GOD + vitamin C cho#yr vo hai miiu naydéu rat mong.
Nhu vay, nhiét d6 nuong da chon la phu lp.

3.5.2. Rt bAnh hamburger
3.5.2.1.D¢ dong déu cia |6 khi va kich théc ia 16 khi

- Mau khong b sung enzyme GOD: ph rut banh khong &
nhiéu, kich thréc cac & rat nho, mot vai 15 khi lon xuat hién va phan
bd rai rac. Lb khi c6 kich tiréc to nhit c6 duong kinh khang 1,3cm.
Tuy nhién,d6 dong déu aia cac & khi cao.

- Mau bd sung enzyme GOD: 8t1banh nix phan lam hai pin.
Phan dudi cac b khi nhd hon, nhung no déu hon. Kich thréc 16 khi
khoang 0,3 + 0,5 cm. Trong kki6, pHin trén Ku Hét tap trung cacd
khi c6 kich tlxgc to va vra, chi yéu ram hai trén mép i@ banh.
Kich thudc cac b khi ¢ phén trén am trong khang tr 0,5 + 0,9 cm.

- Mau bd sung enzyme GOD + vitamin Girng nhr mau bb sung
enzyme GOD, rét banh @ng phan lam hai gim khac nleng pHin
dudi rat thip chi cao khang 1cm va caddl khi ding lon hon khaing

tr 0,5 + 0,7 cm. Cadlkhi vra va to p trung chi yéu & phan trén,
do ddng déu cao.
3.5.2.1. Mau & w banh
+ D4i v6i mau banh ¢ b sung enzyme oxi héa GOD

Két qua danh gia mau rut banhduoc thé hién au thé ¢ phu
luc 2.8 va lng 3.19

Ta co: gid try®= 8,35 >y’ trad phu luc 3¢ mic y ngha la
10% [11].Piéu nay cho tat luan duoc raing ngroi thir d& phan kit
duoc mau &c rust mau banh trén thtruong va nau bd sung enzyme
GOD ¢ mirc y nghia 10%.
+ D4i v6i mau banh c6 b sung enzyme oxi héa GOD + vitamin C

Két qua danh gia am quan phn vo banhdugc thé hién & phu luc
2.8 va ling 3.20

Ta ding tinhdugc y*= 9,01 >y* trad phu luc 3¢ mirc y nghia
la 5% [11]. Dodd, ngroi thir d& phan kit dugc mau &c rust mau
banh trén thtruong va mu b sung enzyme GOD + vitamin &
mac y ngha 5%.
3.5.3. \¥ banh hamburger

béi véi danh gia ém quan v caa banh hambuger ching téiri
hanhdanh gia Bng phép tir chodiém thi hiéu. Sau khi ba &u gbm:
mau banh khéng & sung enzyme GOD, iu banh cé 6 sung
E.GOD va riu banh c6 6 sung Kt hop E.GOD + vitamin Cda
dugc ma héa va én hanh cho ngdi thir danh gia v cia sin phim
banh mi.

Mau phiu danh gia ém quan va & qua 6 liéu thu thip tir cac
phiéu danh gia am quan (ph luc 1.9), tinh toan & qua duoc ghio
phu luc 2.11.



Sau khi #n hanh xaalinh chén F va chén t, cac gia ir
trung binh @a cac riu. Két qua duoc thé hién ¢ bang 3.21 va ph

luc 2.11.
Két qua thu dugc cho thy, banh mi cé & sung enzyme E.GOD
GOD dugc danh gia co vkhéng khac banh mi trénitlruong va (0,03025%

mic do ua thich cao én so Wi banh mi b sung Kt hop enzyme
GOD + vitamin C

3.6. XAY DUNG QUY TRINH SAN XUAT BANH Mi
HAMBURGER CO B O SUNG ENZYME GLUCOSE
OXIDASE VA VITAMIN C O QUY MO PHONG THI
NGHI EM

Tur cac Kt qua da nghién 6u, chang téi xay dng quy trinh
ché bién banh hamburgerov cac théng & ky thuat cu thé ¢ hinh 3.9.
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KET LUAN VA KI EN NGHI
|. KET LUAN
Qua qua trinh nghiénia, cing i cac $ liéu thrc nghém
dang tin @y, chdng toi rat ratugc cac Kt luan chinh quan tmg:

X&c dinh dugc cac ¥u tb cong ngk téi wu cho quy trinh &
xuat banh midugc bd sung enzyme glucose oxidase.

+ Ty lé enzyme b sung 0,03025%¢ai hoat d6 enzyme & 9.000
dén 10.000 Ul/g.

+ Thoi gian 1én men 103 phut.

+ Nhiét d6 1én men 310C.

+ Nhiét d6 nuéng 220 OC.

+ Thoi gian nréng 10 phut.

X&c dinh dugc ty 1& vitamin C 1§ sung vao cong tit cké bién
dbi vai loai banh hamburger c6 vitamin Cy Té vitamin C chadé no
banh mi cao rit 14 0,006%.

banh giadugc mot s cac clitiéu éim quan éa hai ndu banh la
mau bd sung enzyme GOD vaam bd sung E.GOD + vitamin C

+ Mau gic cia W banh b sung E.GODdugc nhin biét khac \6i
mau banh trén thtruong wi mac y nghia 1a 1%. Va mauas vo banh
c6 kb sung E.GOD + vitamin @uoc nhin biét khac Wi mau banh
trén th truong wi mic y ngha la 5%.

+ Mau gic aia rut banh cé b sung enzyme GOD vaam b sung
E.GOD + vitamin Glugc danh gia khac & mau banh trén thtruong
o mirc y ngha la 10%.

+ Po dong déu aia cac & khi aia hai miu cé b sung ph gia E.GOD
va E.GOD + vitamin C |a #p hon mau khong b sung ph gia

nhung kich thréc aia cac d lai 16n hon nén cac @u cé B sung ph
gia c6do né cao flon.
+ Vi cuia miu banh hamburger cébsung E.GODdugc danh gia
khong khac v cia méu banh trén thtruong. Con v cia banh
hamburger c6 &sung E.GOD + vitamin Gai dugc danh gia khac
v6i mau trén th truong. Va i cua banh b sung E.GODdugc ua
thich fon so i banh & sung ¥t hop E.GOD + vitamin C.

1. KI EN NGHI

Vi diéu kién thoi gian c6 lan nén chuang téi khdng émghién du
ma rong dé tai nay. Chang téié xuat husng phat trén cia dé tai nhr
sau:
- Két hop cac enzyme oxi hda khac vao congetkin xuit banh mi.
- Nghién @u bd sung enzyme GOD trong cac congdlehé bién cac
loai bAnh mi va banh g khac.



