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LOI CAM ON

Xin chan thanh cam on sy quan tdm cta Ban Giam Hiéu truong, sy gidng day tan
tam cia quy thay c6 B6 mon Cong Nghé Sinh Hoc cuing tat ca cac thay cd cia truong Dai
Hoc Nong Lam Tp. HCM d4 truyén dat nhiéu kién thirc va kinh nghiém séng quy bau cho
t6i trong sudt qué trinh hoc tap.

Xin bay to 10ng biét on siu sic dén thay TS. Truong Vinh di hét long gitp dd,
hudng dan tan tinh, tao moi diéu kién thuan loi cho toi trong sudt qua trinh thyc hién dé
tai va gitp toi hoan thanh tét luan van tot nghiép ciing nhu nang cao kién thirc.

Xin cam on quy thﬁy c0, anh chi, cac ban cia Khoa Cong Nghé Thuc Pham, Bo
mon Coéng Nghé Hoa Hoc, Trung tim Nghién ciru va Phat trién Rau Qua, phong Vi Sinh -
Trung tdm Nghién ctru Phat trién Bao vé Tai nguyén va Mai truong cia truong Pai Hoc
Nong Lam Tp. HCM di giup d& cling nhu tao moi diéu kién thuén loi cho toi trong sudt
qua trinh thuc hién dé tai.

Sau cung Xin cam on cha me, tAt ca ban be, cong sy va moi nguoi xung quanh da

dong vién, gitp dd toi trong qua trinh hoc tap ciing nhu trong cudc song.
Tp. H6 Chi Minh, ngay 10 thang 08 nim 2006

Nguyén Ngoc Chau



TOM TAT LUAN VAN
NGUYEN NGOC CHAU, Pai Hoc Néng Lam Tp. H6 Chi Minh. Thang 8/2005.

“NGHIEN CUU QUY TRINH SAY MEN BANH Mi BANG PHUCONG PHAP SAY
TANG SOI”. Gido vién huéng dan: TS. TRUONG VINH

Tién hanh nghién ciru quy trinh sdy nim men Saccharomyces cerevisiae ciia men
banh mi hiéu Saf-Viet do cong ty Cat Tudng cung cip bing phuong phap siy tang soi.
Trai qua ba thi nghiém da thu duogc nhiing két qua sau:

Thi nghi¢m 1: X4c dinh duong cong hiéu chinh giita ti sdy va may Kett ¢ hai
thang do Rice va Paddy. Thi nghiém nay nham muc dich x4c dinh am do ctia men banh
mi sau sy duoc nhanh chéng bang may Kett ¢ d6 chimh xac cao hon ti siy. Két qua thi
nghiém cho thiy chi c6 ti siy va mdy Kett ¢ thang do Paddy su twong quan tuyén tinh
chit ch&. Phuong trinh hdi quy 1a: y = 0,5707x + 1,1879 véi hé sb twong quan R?
=0,9986.

Thi nghiém 2: Tién hanh sdy men banh mi bang phuong phap sy tang soi voi ché
d6 sdy nhu sau:

e Nhiét do siy 1a 35, 40 va 45°C

e Bédaylopvatliéulal cm

e Chiéu dai vién men sy 13 1 cm, duong kinh vién men say 1a 8 mm

e Am d6 vién men sdy 1a 70%

e Tbc d6gio85—12,8mis

e Phuy gia gdm: mat ong, skimmilk, glutamate, maltodextrin véi ndong do khac

nhau

Két qua thu dugc qua thi nghiém 1a chon duoc nhiét d6 siy & 35°C va men banh mi
c6 bd sung 3% mat ong. N6 cho két qua tSt nhit vé thoi gian sdy, ti 18 té bao sdng, hoat
tinh ctia ndAm men sau say.

Thi nghiém 3: Khéo sat anh hudng cta duong kinh vién men dem sdy dén két qua men
kho thu dugc. Tir két qua thi nghiém 2 cho tién hanh siy men & ba dudng kinh khac nhau
1a 2 mm, 5 mm, 8 mm. Sau qué trinh nghién ctru thi & duong kinh 2 mm va 8 mcho ti 1¢

song cao nhung thoi gian siy ¢ dudng kinh 2 mm thi thdp hon nhiéu so v6i 8 mm.
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PHAN 1. LOI MO DAU

1.1. Pit van dé

Nam men st dung trong san xuidt banh mi 14 ndm men Saccharomyces
cerevisiae. Hang niam trén thé gii c6 2,5 triéu tAn men céc loai duoc san xuét. Loai
ngudi da biét str dung ndm men dé lam néd bot banh mi tir trude khi biét dugc hinh thai
cAu tao, dic tinh sinh 1y, sinh hoa ctia ching. Ttr 6 con nguoi luén tim cach cai thi¢n
chat lwong nim men dé sao cho banh mi né déu hon chat lugng banh thom hon...
Trong d6 nhu ciu san xuat nam men kho ngay mot ting mac du dac tinh cua né khong
manh bang men 16ng va men paste nhung c6 wu diém rat 16n 1a thoi gian sir dung lau
(bao quan & nhiét d6 thuong), dé dang trong cac khau van chuyén va bao quan.

Hién nay c6 rat nhiéu phuong phap siy khac nhau tuy thudc vao dic diém yéu
cau ciia nguyén lidu va gia thanh cta san pham. Céc thiét bi sy thuong dugc sir dung
khi sdy la: say khay, sdy ham, sdy thing hoa, siy phun, sy tang soi... Phuong phap
sdy tang soi it duoc str dung trong cong nghé sau thu hoach va ché bién bao quan nong
san thanh thuong pham tai Viét Nam nhung phuong phap nay cho ning suét cao va vat
liéu kho déu.

Dbi véi sy men, yéu cau dit ra 1a 4m d6 men kho phai thip dong thoi hoat tinh
men phai dat mot muc twong ddi nao d6 so voi men twoi. Bang phuong phap say tang
s6i dé c6 am d6 men thap c6 hai cach:

e Sur dung nhiét d6 cao, thoi gian séy s€ ngén nhung nim men sé& chét nhiéu, hay
lam giam hoat tinh cia men.

e St dung nhiét do thép, kéo dai thoi gian séy s€ duy tri dugc hoat tinh men, )
lugng men chét it nhung s& tiéu hao nhiéu niang lugng trong qué trinh siy va anh
hudng dén ning suat.

Trong khi d6 nhiéu nghién ctru trude day cho thiy can xac dinh mot ché do sy
t6t két hop vé6i viéc bd sung thém chit phu gia s& giup cho qua trinh siy dat hiéu qua
hon. Puoc su dff)ng y cia B6 mon Cong Nghé Sinh Hoc, truong Pai Hoc Nong Lam
Tp. HCM dudi sy huéng dan cia thdy TS. Truong Vinh ching toi thyc hién dé tai:

“Nghién ctru quy trinh siy men banh mi bang phwong phap siy ting s6i”



1.2. Muc dich d@ tai
e Tim phuong trinh hdi quy gitta may Kett va ti siy dé do am d6 men kho sau
khi siy dugc nhanh va chinh x4c.
e Khéo sat anh hudng cua chat phu gia 1én 4m do, thoi gian sdy, ti 18 té bao con
song sau sdy va hoat tinh men.
e Xay dung ché d6 sy men thich hop.
1.3. Yéu chu @@ tai
e Xac dinh cac chi tiéu vé am do, thoi gian séy, ti 18 té bao con séng, hoat tinh
cua men.
e Chon dugc chat phu gia va néng do thich hop dam bao cao nhat hoat tinh
ctia men sau khi say.
e Xac dinh dugc nhiét do séy va duong kinh vién men dem séy sao cho thich

hop.



PHAN 2. TONG QUAN TAI LIEU

2.1. Gi6i thiéu chung vé nAm men
N4Am men 13 tén chung chi nhém nidm men c6 céu tao don bao va thudng sinh
san bang cach nay chdi va phan cit. Nhom ndy cé nhiéu trong tu nhién. Nhiéu loai
trong nhom ndy cé kha ning 1én men ruou dugc ap dung trong san xuit rugu, bia,
ruou vang, 1am banh mi. Té bao ndim men giau protein, vitamin (dic biét 13 vitamin
nhom B va tién D,), bo sung dinh dudng vao thirc n gia stuc va c6 thé dung dé ché
bién mot s6 dang thuc pham cho nguoi (Luong Ptrc Pham, 2000).
2.1.1. Phan loai nAm men
Theo J. Lodder (1970) da xac dinh c6 349 loai nAm men, thudc 39 chi khac nhau.
Theo J. A. Barnett, R. W. Payne va D.Yarrow (1983) x4c dinh c6 430 loai ndm men,
thudc 66 chi khiac nhau (Nguyén Lan Diing, 2003).
2.1.2. Hinh thai, kich thuédc va ciu tao ciia nAm men
2.1.2.1. Hinh thai
N4m men c6 cac hinh dang khac nhau. Thuong ching c6 hinh cau, hinh elip,
hinh bau dyc va ca hinh dai. Mot s6 loai ndm men c6 té bao hinh dai ndi véi nhau
thanh nhimg soi goi 1a khuan ty (myceltum) hay khuan ty gia (Psedomycelium),
thuong thdy ¢ cac loai: Endomyces, Candida, Trichosporon. Hinh dang ctia chung hau
nhu khong 6n dinh, ndé phu thudc vao tudi va diéu kién nudi cdy. Thi du nhu
Saccharomyces cerevisiae c6 hinh bau duc néu né & trong méi trudng day va giau chat
dinh dudng. Trong diéu kién yém khi thi thdy c6 hinh tron va trong diéu kién hiéu khi
té bao kéo dai hon (Luong Ptc Pham, 2000).
2.1.2.2. Kich thuéc
Té bao ndm men thudng c6 kich thudc rat 16n, gap tir 5 — 10 1an té bao vi
khuan. Ching c6 chiéu dai trung binh 9 — 10 w va chiéu rong trung binh 2 — 7 . Kich
thude nay cling thay doi. Su khong dong déu thdy & cac loai khac nhau, cac lta tudi
khac nhau va diéu kién nudi cdy khac nhau.
2.1.2.3. Céu tao
Té bao nAm men cling nhu nhiéu loai té bao khac duoc ciu tao chu yéu tir cac

phan co ban nhu sau:



o Thanh té bdao: duge cau tao tir nhiéu thanh phan khac nhau. Trong d6 dang ké
nhat 13: glucan, mannan, protein, lipid va mot sé thanh phan nho khac nhu 13 kitin.
Thudng thi cac polysaccharide ndm phia ngoai va protein nam phia trong gan bao
tuong.

o Mang nguyén sinh chat: c6 cau tao trong tu nhu mang nguyén sinh chat cia vi
khuan, gdm co cac hop chat phtc tap nhu: protein, phospholipid, enzyme permese.
Trong thoi ky con non mang nguyén sinh chat bam sat 1y thanh té bao lam ting kha
nang trao doi chét cia té bao ndm men. Nguoc lai o thoi ky té bao gia mang nguyén
sinh chat co lai tao thanh mot khoang trong giita thanh té bao va chat nguyén sinh vi
thé ma kha ning trao doi chat ctia nAm men gip kho khan.

o Chdt nguyén sinh: thudng c6 mau xam. Khi té bao con non hau nhu khong nhan
thdy, cang vé gia cang nhan thy c6 su thay d6i rd rét. Trong thanh phin cua ching
chu yéu cau tao tir nudc, protein, glucid, lipid, cac mudi khoang, enzyme va cac co
quan con trong d6. Té bao chét ludn ludn chuyén dong.

o Nhdn té bao: té bao nAm men da c6 nhan that, nhan thuong c6 hinh bau dyc hay
hinh ciu. Nhan dugc bao boc mot 16p mang, bén trong 1la mdt 16p dich nhan chtra
protein, acid nucleic, nhiéu hé men va ribosome.

o Cdc thanh phan khdc:

— Khéng bao: khong bao chtra day dich té bao. Bén ngoai dugc bao boc boi mot
mang lipoprotein goi 1a mang khong bao. Hinh dang cta khong bao c6 thé thay doi tiy
theo tudi va trang thai sinh 1y cua té bao (su co rit ctia chat nguyén sinh va su thay doi
strc cang bé mit giita khong bao va chat nguyén sinh).

— Ty thé: thyc hién cac phan ung oxy hoa giai phong dién tir, tham gia tong hop
ATP, tham gia giai phong ning luong tir ATP, thyc hién qua trinh tong hop protein.

— Ribosome: tham gia qu4 trinh tong hop céc chat trong co thé.

2.1.3. Sinh sin ciia n4m men

N4m men c6 thé sinh san bang bao tir. Bao tir khi ra ngoai gap diéu kién thuan loi
s& phat trién thanh té bio nAm men méi. NAm men sinh san chii yéu bang cich nay
chdi. Té bao me nay sinh ra mot chdi nho rdi 16n dan 18n va tach ra. Qua trinh nay xay
ra khoang hai gid. D6i véi Sacharomyces thi sinh san bing nay chdi, khi gip diéu kién

khong thuan loi thi sinh bao tir. Nhitng loai quan trong 1a Saccharomyces cerevisiae



dung trong san xuat rugu, men banh mi, Saccharomyces vini trong san xuit ruou vang,
Saccharomyces carlsbergensis trong lam bia. Mdi loai ¢ kha ning 1én men cac loai
duong khac nhau, tao thanh mot sb luong rugu khac nhau, diéu kién nay choi va sinh
bao tir cling khéac nhau.

2.1.4. Thanh phin héa hoc ciia nAm men

Thanh phan héa hoc cia nAm men ludn thay d6i trong qua trinh séng. Tuy nhién
vé co ban thanh phan hoéa hoc cia té bao nim men bao gém: nudc, protein, glucid,
lipid, mudi khoang... Men ép chira trung binh 70 — 75% 1a nudc con lai 13 vat chat kho.
Céc chat kho ciia nAm men bao gdm céc thanh phan sau:

Protein: chiém thanh phan 16n hon ca 40 — 60%, ngoai viéc tham gia thanh phan
va cau tric té bao né con 1a thanh phan co ban cu tao cac hé enzyme, dong vai tro
quan trong trong cac phan g sinh hoa.

Glucid: chiém khoang 27 — 63%, giit vai trd quan trong trong co thé, chiing dugc
str dung dé tong hop protein, lipid, ning lwong cho qué trinh ho hdp va 1 chat dy trix
trong t& bao nam men.

Lipid: chiém tir 1,5 — 30% 1a thirc an dy trit cia nAm men.

Chdt khodng: 5 — 11% chiing c6 mat trong thanh phan cta cac hop chit phic tap
clia protein, vitamin, enzyme... ¢ vai trd rat quan trong cho hoat dong séng cua té bao
nam men. Trong d6 phospho chiém sé luong 16n hon ca. N6 tham gia thanh phan cau
tao cla protein, enzyme, acid nucleic. Kali tham gia qua trinh trao doi chat va nhat 1a
qua trinh chuyén hoa glucid. Ngoai ra trong ndm men con chira cac ion khac nhu: S,
Mg, Fe, acid cilicic.

2.1.5. Nam men Sacharomyces cerevisiae sir dung trong san xuat banh mi

Pé san xuit men banh mi nguoi ta chi st dung cac ching Sacharomyces
cerevisiae. D6 phai 1a cic chung bén nhiét, c6 thé sinh san nhanh dong thoi kéo dai
duoc hoat tinh enzyme cua minh ¢ nhiét d§ cao.

2.1.5.1. Yéu cau chat lwong nAm men banh mi (Nguyén Puc Luong, 2002):

e Té bao ndm men c6 kich thudc 16n, déu, co kha nang phat trién manh va
chiu duoc nhiét do cao.
e (o hoat lyc enzyme zymase < 45 phut (gia tri nay dugc xac dinh khi cho

nam men (2,5%) 1én men 20 ml dung dich duong 5%, giai phong ra dugc 10 ml CO,).



Hoat lyc mantose < 70 phut (gia tri ndy biéu thi thoi gian can thiét dé giai

phong 10 ml CO, khi 1én men 20 ml dung dich 5% mantose véi ham lwong nAm men

2,5%). Chi s0 nay dung dé danh gid kha ndng 1én men dudng mantose clia nam men.

Hinh 2.1: T¢ bao nam men Saccharomyces cerevisiae

Luc nd bot < 45 phut (gia tri ndy biéu thi thoi gian can thiét dé lam no

280 g bot mi voi 160 ml dung dich NaCl 2,5% va lugng men 1a 5 g). Kich thude yéu

cau:

o Dién tich day: 12,6 x 8,5 cm
o Diéntich trén: 14,3 x 9,2 cm
o Chiéu cao: 8,5 cm

Do bén ciia ndm men > 72 gio (xac dinh sy thay doi thoi gian 1am né bot

ciia ndm men lac ban dau va sau mdt khoang thoi gian bado quan nhat dinh. Néu do bén

nam men cao thi sau 72 gid bao quan & nhiét d6 0 — 4°C thoi gian 1am nd banh khong

dugc tang qua 5 phut).

2.1.5.2. Thanh phan hoéa hoc ciia nAm men banh mi

O

O

O

O

O

O

Nudc: 68 — 75%
Protein: 13,0 — 14,0%
Glucid: 6,8 — 8,0%
Lipid: 0,9 — 2,0%
Cellulose: 1,8%

Tro: 1,77 — 2,5%.

Ngoai ra con cé cac vitamin D, By, B,, Bg, PP, acid pentotenic, acid zolic, biotin,

cac chét khoang nhu: K, P, Mg, Ca, Fe va mot s6 nguyén td vi luong khac.



Thoi gian sinh san hinh thanh té bao mé&i khoang 30 — 40 phut, nhung trong mdi
truong bot can 2,5 — 3 gi0. Nhiét do thich hop cho nim men sinh san 13 29 — 31°C, d6
pH thich hop 5 —5,8.

Trong san xuit banh mi c6 thé ding ndm men dang ép (dang paste), kho hodc
long. Thuong men ép va men kho do nha may hodc phan xuéng san suat, con men
16ng do nha may hay co s& banh mi ty san suit.

2.2. Cong nghé san suit men banh mi
2.2.1. Tém tit lich sir sin xuit nAm men banh mi trén thé giéi va thuc trang &
Viét Nam

Nhin chung loai nguoi da biét sit dung ndm men dé 1am nd bot mi tir trude khi
biét dugc hinh thai, cau tao va dic tinh sinh 1y va sinh hoa cia chiing. Nhung dén nim
1850 nAm men banh mi dang paste lan dau tién xuét hién & chau Au (Lé Ngoc Tu,
2001).

Niam 1878, L. Pasteur nghién ctru anh hudng cua oxy dén sy phat trién ctia nim
men. Két qua dat dugc 1a hi¢u suét thu hdi nAm men rét cao nhung van chua duoc ap
dung rong rai do gap kho khin vé mat k¥ thuat.

Nam 1886, nguoi chau Au sir dung nude dudng (thu duoc tir qua trinh thiy phan
bot laa mi hay dai mach) dé san xuat nim men nhung chat lwong ndm men van chua
dat (L€ Ngoc Tu, 2001).

Niam 1900, ngudi ta sit dung may ly tim tdc do cao dé tach nudc ra khoi ndm
men di lam ting hiéu suat thu hdi nAm men 18n 2 — 8% so véi binh thuong (Lé Ngoc
T, 2001).

Sau d6, k¥ thuat nudi ndm men cang dugc cai tién. Ngudi ta thay bot thuy phan
bang mat ri hodc phé liéu nha may duong, nha may banh keo.

Niam 1916, xuat hién nha may dau tién da ap dung nhiing k§ thuat méi vao trong
san xuit nAm men.

Pén nam 1940 nha may san xuit nAm men banh mi 16n nhat thé gisi duoc xay
dung & Mosscow. Ngay nay hau hét nuéc nao ciing c6 nha may san xuit nAm men cho
riéng minh va k¥ thudt ngay cang dugc cai thién.

Riéng ddi v6i nude ta, mic du nhu cAu vé men banh mi ngay mét gia ting nhung

hién trang san xuat van & quy mo nho lac hau, chua mang tinh cong nghiép. San pham



cht yéu ban trén thi trudng ¢ dang paste c6 am do kha cao (70 — 75%) nén can phai
bao quan & nhiét d6 lanh (khoang 4°C) thoi gian sir dung lai ngin (khoang 1 thang)
(Nguyén Ping Diép, 1995).

2.2.2. Vai tro ciia nim men trong san suit banh mi

Trong cong nghé san xuat banh mi, giai doan 1én men bot mi déng vai trd quyét
dinh dén chat luong banh mi. Qua trinh 1én men dugc thuc hi¢n boi nam men. Khi d6
nam men s& chuyén héa duong cé trong bot mi thanh con va CO, theo phuong trinh
phan rng sau: ,

Nim men
CeH1 206 ——» 2 C,HsOH + 2CO,

Chinh CO, s€ 1a tdc nhan lam banh mi né. Khi CO, dugc tao thanh s€ b1 gitr lai
trong cic mang gluten. Gluten trong bot mi 1a loai protein rat dic biét. Chiing ¢ tinh
chat dan hoi va tao mang. Cac protein khac khong c6 dic tinh nay. Khi nuéng banh mi
& nhiét do cao, CO, s& tang thé tich, mang gluten s& cing ra tao thanh nhiing tai chira
CO,. Khi nhiét cao hon, CO, s& thoat ra khoi ti chira d6 va tao thanh nhiing 16 xép
trong banh. Két qua 1a banh c6 d6 xop.

Kha ning 1én men cang manh, do x6p cta banh cang nhiéu, banh cang né va thé
tich banh cang tang. Tuy nhién khong phai thé tich banh quyét dinh dén chat lugng cua
banh mi. Mirc do tang thé tich ctia banh mi noi 1én kha ning 1én men bot mi clia nam
men. Cac nude san xuat banh mi ¢ yéu cau muc ting thé tich rat khac nhau. Piéu nay
phu thude vao thoéi quen khi sir dung banh mi.

Trong san xuat banh mi hién nay & cac nudc chau Au, nguoi ta sir dung ba dang
nam men dé 1am né banh:

e Dang ndm men long
e Dang ndm men nhio (paste)
e Dang ndm men kh
2.2.2.1. NAm men dang léng
NAm men long ¢6 uu diém 1a dé& sir dung va hoat lyc 1am nd banh mi rat cao.
Tuy nhién nim men ldng ciing c6 nhuge diém rat 16n 1a kho bao quan, thoi gian sir
dung chi ndm trong gidi han 24 gio sau khi san xuét. Chinh vi thé, viéc san xuét va st
dung nidm men dang 16ng thudng duoc t6 chirc nhu mot phan xudng riéng trong nhimg

co s san xuat banh mi mang tinh chét ty cung tu cip ma khong mang tinh chat thuong



pham ban trén thi trudng.

Nam men 16ng 13 mot dang san pham thu nhan dugc ngay sau khi qué trinh
1én men hiéu khi két thuc. Nguoi ta thu nhan dich 1én men c6 chira sinh khéi nAm men
dang phat trién nay dé san xuat banh mi. Khi sir dung dich ndm men nay 1am banh mi,
ngudi ta thuong phai st dung véi khéi lugng 16m (thudng 1 — 10% so véi khéi lugng
bot mi dem sir dung). Khi sir dung ndm men 1ong can luu y dén chit lugng dich ndm
men. Trong truong hop cac dich nAm men nay bi nhiém céc vi sinh vat la s& giy ra
nhiéu qua trinh 1én men khéc nhau khi ta tién hanh u bot mi. Mat khéc, st dung toan
bd dich sau 1én men ciing c6 nghia sir dung ca san pham trao d6i chit ctia qua trinh 1én
men ndy. Nhu thé néu dich 1én men bi 14n qua nhiéu cac san pham khac nhau tir qua
trinh 1én men thu sinh khdi s& 1am giam chat lugng cam quan ctia banh mi (Lé Ngoc
T, 2001).

Hién nay nhiéu co so san xuat banh mi & chau Au va chau My khong sir dung
nam men dang 10ng ma st sung cht yéu nim men dang paste va dang khé.

2.2.2.2. NAm men dang nhdo (con goi Ia nim men paste)

N4m men paste 1a khdi ndm men thu duoc sau khi ly tim ndm men 1ong. Nam
men paste thuong c6 d6 am khoang 70 — 75%. Nam men paste thudng c6 hoat lyc 1am
n& banh kém hon ndm men 16ng do qua trinh ly tdm va thoi gian kéo dai, nhiéu té bao
ndm men bi chét. Néu duoc bao quan lanh ¢ 4 — 70C, ta co thé st dung nim men paste

trong khoang 10 ngay.

Hinh 2.2: Ndm men dang paste

Nhu vay néu chuyén nam men long sang nam men paste ta kéo dai dugc thoi
gian str dung va thuén loi trong van chuyén. O nhiéu nuéc, nhiéu co s& san xuat banh

mi sir dung nam men paste. O Viét Nam, cac co s san xuat banh mi cling thuong sir
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dung ndm men paste. Liéu lugng sir dung ndm men paste khoang 1 — 5%, tity theo chat
luong nAm men.

2.2.2.3. NAm men khd

Nam men khé duoc san xuét tir nAm men paste. Ngudi ta sdy nAm men paste
& nhiét do < 40°C hoic sir dung phuong phap siy thing hoa. Nam men khé thudng co
Irc né khong cao nhung c6 wu diém rat 16n 13 thoi gian st dung 1au va dé van chuyén.
2.3. Céc chit phu gia
2.3.1. Maltodextrin va mit ong

D4y 14 hai phu gia c6 ban chat déu duoc ciu tao tir nhitng phan tir monosaccharic
(glucose) hay nhirng polysaccharide (saccharose). Ngoai ra cac polysaccharide dong
vai tro quan trong trong thyc pham nhu: lam day, 6n dinh, tao gel... Bén canh d6 nong
d6 polysaccharide ciing 12 nhan t6 co ban quyét dinh su sinh truong va téc do 1én men
cia nAm men. Tuy nhién, ndong do duong cao lai @c ché téc d6 sinh trudng cling nhu
kha ning 1én men ctia nAm men (Kiéu Hiru Anh, 1999).

Maltodextrin: 13 san pham thily phan cua tinh bot dudi tic dung cla enzyme
B-amylase. Chang duoc sir dung phd bién nhu thanh phan chic ning trong thuc pham
bdi cac kha niang nhu tao gel, gilt mui va tao mang bao chat béo. Dextrin 12 san pham
phan giai nira voi cua tinh bot khong ké dén phuong phap thu nhan. V& ban chét,
dextrin 12 nhitng manh phan tir tinh bot c6 dang mach thang, mach phan nhanh hozc
mach vong. Dya vao phuong phap thu nhan dextrin c¢6 thé phan ra bén nhém sau:

o Dextrin thu dugc bang tic dung cia enzyme amylase trén tinh bot.

o Dextrin thu dugc bang tic dung cua vi khuan Bacillus macerans trén tinh bot
(dextrin chardinger).

o Dextrin thu dugc bang tac dung thily phan cia acid trong méi trudng nudc.

o Dextrin thu duoc b%lng gia nhiét khi c6 mdt it acid hodc gia nhi¢t kho goi
la pirodextrin. Thuc té pirodextrin thu dugc khi gia nhi¢t tinh bt kho & nhiét do
175 — 195°C trong thoi gian 7 — 18 gio (L& Ngoc Ta, 2001). Dextrin thu dugc bang gia
nhi¢t goi la qua trinh dextrin héa va tuy thudc vao nhi¢t do ta s€ thu dugc cac loai
dextrin khac nhau. Qua trinh dextrin héa thuong xay ra hai phan ing sau:

— Phan tng phan giai tinh bot thanh san pham c6 khéi luong phén tir thap.

— Phén Ung tai tring hop cic san pham vira tao thanh & trén chu yéu bang lién
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két 1 — 6 dén cu triic c6 d6 phan nhanh cao.

Dung dich dextrin ¢6 kha ning tao mang, dinh két cic bé mat dong nhét va
khong dong nhat. Nguoi ta thuong dung dextrin 1am chat lién két va chét keo dinh dé
pha son. Do dextrin c6 dd nhét thap nén c6 thé dung & néng d6 cao ma van bén. Do
hoa tan ctua dextrin trong nudce lanh cao hon tinh bot. Do hoa tan tbt trong nudc lanh
cac dextrin cling dugc 1am chit mang cac thanh phan thuc pham nhu bot thuc phim.
Nguoi ta con ding 1am dung méi va chit mang cic chat mau.

Mt ong: trong thanh phan chiém khoang 65% la duong khur (fructoza furnnoza),
5% la saccharose. Trong do fructoza furanoza c6 do ngot rit cao, nd dé dang bi lén
men bdi nAm men (Lé Ngoc Ta, 1997).

Khi b sung maltodextrin hay mat ong lam ting kha ning song cua té bao nam
men. Vi ching c6 thé 1am cho té bao nAm men nho hon va dién tich bé mit thoat hoi
nudc ctia nAm men 16n hon. Ngoai ra nd con 1am cho cdu tric mang té bao nAm men
tr& nén x6p cho phép téc do thoat hoi nudc nhanh hon (Elizondo va Labuza, 1974).

Khi két hop mat ong véi skimmilk trong sy thing hoa di cho két qua ti 1é men
song kha cao. Tuy nhién dé thdy duoc co ché tao mang bao bao vé nim men ciia cac
chét phu gia nay trong cic qua trinh siy thi can phai dugc nghién ctru k§ hon.

2.3.2. Glutamate va skimmilk

Glutamate: hay con goi 1a bot ngot, mi chinh 1a mudbi mononatri ciia acid
glutamic (CsHgNO4Na). C6 hai dang bot va tinh thé. Pay 1a chat phu gia kha quen
thudc trong céng nghé ché bién thuc phdm va trong ndu nuéng thic in hiang ngay.
N6 g6p phan cai thién mui vi san pham khi ché bién.

Skimmilk: ciing giéng nhu mat ong, skimmilk duoc sir dung nhiéu khi sdy men
banh mi bang phuong phap siy thang hoa.

2.4. Qua trinh siy
Say 1a su bdc hoi nudc cia san pham bing nhiét & nhiét d6 bat ky. La qua trinh
khuéch tan do chénh léch am & bé mit va bén trong vat lidu hay néi cach khac do
chénh 1éch ép suét hoi riéng phén & bé mat vat liéu va méi truong xung quanh
(Lé Bach Tuyét, 1996).
Thiét ké mot thiét bi sdy thuong tién hanh theo cac budce sau:

o Chon dang thiét bj say



12

o Chon ngudn ning luwong va tac nhan

o Chon ché do séy t8i wu

o Tinh toan nhiét cho thiét bi siy

o Tinh va chon cac thiét bi phu kém theo

o Tinh toan kinh té, k¥ thuat cho toan bo hé thong siy

o Bén chét cua vat liéu séy: cAu trac, thanh phﬁn héa hoc, dic tinh lién két am. ..

o Hinh dang vt liéu sdy: kich thuéc mau sdy, bé day 16p vat liéu... dién tich bé

mit riéng cta vat liéu say cang 10n thi téc do say cang nhanh

o D¢ &m ban dau, 6 4m cudi va do am t6i han cla vat lidu

o Do 4m, nhiét dd va tdc do cta tac nhan séy

o Cau tao thiét bi say, phuong thtic va ché do sy
2.5. Hé thong say tang soi

2.5.1. Nguyén ly chung

Bo phan chinh cua hé théng siy ting s6i 13 mot budng sdy, phia dudi budng sy
12 bo phan gia nhiét. Khong khi c6 ap suat 16n va nhiét do thich hop duogc thoi tir bo
phan gia nhi¢t va 1am cho hat dao dong nhu 1a “s61”. Do do6 goi la hé théng séiy téng
so01. Vat liéu séy ¢ trang thai s61 nhan nhi¢t va nha 4m cho tac nhan tré nén nhe hon
theo tac nhan di 1én 16p trén va duoc 1ay ra ngoai & mot do cao thich hop dam bao
dung do khé yéu cau.

2.5.2. Céu tao va nguyén ly hoat dong ciia hé thong siy ting sdi

Hé thdng siy c6 thé hoat dong mot ting hodc nhiéu tang.

e H¢ théng sdy tang s6i mot tang hinh 2.3a hoat dong nhu sau: tic nhan siy
duge quat (1) hat tir budng hoa tron (2) néu tic nhan sdy 1a khoi 16 hodc hut tir
calorifer néu tac nhan say l1a khong khi, thoi vao dudi ghi budng say. Ghi budng siy la
mot tim thép c6 duc nhiéu 18 thich hop hodc ludi thép dé tic nhan sdy di qua nhung
hat khong lot xuéng duoc. Vat liéu séiy dugc co cau nap li¢u (5) do xuéng trén ghi.
Véi toe d6 du 16n thich hop, tic nhan sy c6 nhiét do cao, ¢ am tuong dbi bé di qua
16p vt lidu (3) trong budng sdy (4) ning cac hat 1én va 1am cho 16p hat xao tron bap
bung trong dong tac nhan nhu hinh anh mét dich thé dang sbi. RS rang khi d6 hé
khi — hat c6 diy du tinh chat nhu mot chat 16ng chang han: tinh linh dong, tinh dién
day, tinh chay...
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Qua trinh s6i ciing 14 qua trinh trao d6i nhiét manh liét giita tic nhin sdy va vit
lidu s6i. Cac hat kho hon nhe hon s& nam & 10p trén cua ting hat dang soi. Ngudi ta
tinh toan, & mot dd cao nhét dinh hat kho sé& roi vao budng chira san pham (6) dé lay
ra ngoai. Co thé c6 nhiéu hat nho nhe bay theo tac nhan sy, vi viy ngudi ta bd tri mot

cyclon (7) trén dudng thoat ctia tic nhan say dé thu hoi san pham bay theo.
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Hinh 2.3: So dé nguyén Iy ciia hé thong sdy tang séi

Ghi chii: 1 — quat; 2 — buong hoa trén; 3 — I6p vat liéu séi; 4 — buong sdy; 5 — co
cau nap vdt liéu; 6 — buong chira san pham; 7 — cyclon. I va II — hai ving sdy;
I — viing lam mat; IV — kénh cdp tac nhdn; V — ghi do vt liéu; VI — phéu nap vt liéu

Heé thong say tang soi hai tang (hinh 2.3b) véi nguyén 1y nhu sdy mot tang nhung
v6i hai tang sy va mot tang 1am mat. Vat liéu siy tir phéu nap liéu (VI) di vao ghi cia
budng sdy & tang say (I). O day, tic nhan sdy ciing tao ra ché do soi cua hat trén ghi va
tién hanh qué trinh trao ddi nhiét 4m cho nhau. Theo tinh toan, vat liéu séy duoc sﬁy
trong ving nay dén mot dé 4m nhat dinh s& dugc dua xudng ghi sy cta budng siy thir
(IT). Trong tﬁng nay, vat li¢u séy lai duoc tac nhan séy tao ché dd soi va trao ddi nhiét
am cho nhau. Khi vat liéu séy dat dén mot do6 Am yéu cau nao do s& tu dong roi xuéng
ghi (V) ctia budng 1am mat (IIT). Khong khi ngoai troi sé& duoc quat dua vao dudi ghi
va di qua 16p vat liéu so6i dé lam mat. Hat trén ghi trong budng lam mat c6 thé & dang
tinh hodc ¢ dang soi.

Nhu vy, hé thong sdy tang soi 1a mot hé théng sdy d6i luu ma dic trung cia nd

1a vat liéu sdy ¢ thé soi trao d6i nhiét Am v6i dong tac nhan nhung khong bay theo tac
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nhan. Khi tbc d6 tac nhan s6i bé, 16p hat ndm yén, lic nay no tré thanh mot hé thong
sdy budng. Néu tdc d6 tac nhan siy dat duoc mot gia tri téi han nao d6 thi 16p hat trén
ghi budng sdy s& ¢ ché do soi. Khi d6 ta c6 hé thong sdy tang soi. Néu ap luc dong tac
nhan sy du 16n va cubn toan bd 16p hat trén ghi bay theo, by gid ta c6 hé théng sy
khi dong.

2.5.3. Vén toc tac nhan siy

Trong ché d6 sdy dbi luu binh thudng véi mot chiéu cao 16p hat khong doi néu
tdc do tac nhan tang thi trd luc qua 16p hat ciing ting va gan nhu tuyén tinh. Trén hinh
2.4 quan h¢ gitra tré luc cua 16p hat tinh biéu dién béng doan OB.

Khi téc d6 tic nhan sdy dat dén tdc d6 w; nao do thi hat tré nén linh dong va
chiéu cao 16p hat tang dan va ché do soi bat dau. V&i ché do so6i on dinh, toc do cua
dong tac nhan siy chua du cudn hat theo nhung du duy tri ché d6 s6i & mot bo phan
phia trén 16p hat. Lép phia dudi nam trén ghi van ¢ ché do tinh. Vi vay tinh toan chiéu
cao 10p so6i va chiéu cao 16p tinh 1a mot trong nhimng dic trung khi tinh toan hé thong

sdy tang soi

v

0 W, W,

Hinh 2.4: Quan hé giita tré luc va vin téc dong tdc nhan sdy Ap=f(w)

Dbi voi timg loai hat, trong mot khoang toc d6 nhét dinh chiéu cao 16p tinh ciing
nhu chiéu cao 16p soi 1a khong ddi nén trd luc cua dong tac nhan sdy trong khoang toc
d6 do ciing khong ddi. Trén hinh quan h¢ A, = f(w) cta ché do sbi bicu dién bdi dudng
BC.

Néu téc dd tac nhan séy tiép tuc tang va vuot qua mot gia tri gioi han w;, nao do
tuong tmg v6i diém C trén hinh thi ché d6 sb6i chidm dut va trong khéi hat hinh thanh
cac ti khi. D6 1a ché do chuyén tiép giita ché d6 sdy tang soi va ché do siy khi dong.
Trong giai doan nay tr& luc cia 16p hat bat dau giam. Thuc nghiém chimg té quan hé
nay ciing 1a tuyén tinh. Trén hinh quan hé Ay = f(w) duoc biéu dién bai duong CD. Thc

d6 dat dén gia tri w, thi toan bo khdi hat hoa 1an hoan toan véi dong tac nhan Sfiy va bi
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cudn theo. TUr day chuyén sang ché do sdy khi dong.

Co thé théy tde d6 w, 1a toc dd ma tai do trong luong cua hat vira du can b?mg
v6i strc can ciia dong tac nhan sdy. Do d6 chi can toc d6 vuot qua w, thi hat bi cudn
theo va ché do soi bi pha vo. Vi vay tbc d6 w, duoc goi la tde do lo Itng. Do d6 tinh
tdc do 1am viéc tdi vu w, dé tao ra ché do sdi 6n dinh va trd luc A, ma quat phai khic
phuc ¢ ché d6 do 1a dac trung thir hai khi tinh toan nhiét cua h¢ théng séy téng soi. RO
rang téc d6 lam viéc tdi uwu trong hé thdng sdy ting s6i thoa mén diéu kién:
Wi < W< W, .

2.5.4. H¢ thong siy tang sbi sir dung trong nghién ciru

May say tang soi sir dung trong nghién ctru c6 cau tao kha don gian.

ESN

4—

5~

T

1
Hinh 2.5: So do cau tao may say tang soi trong nghién cuu

Ghi chii: (1) quat hit, (2) va (3) thiét bi gia nhiét, (4) buong sdy, (5) ghi buong sdy

1
—
3 1

Hinh 2.6: Hé thong may sdy tang séi trong nghién ciru
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PHAN 3. VAT LIEU VA PHUONG PHAP

3.1. Thoi gian va dia diém thwc hién dé tai

Dé tai thyc hién tir ngdy 6/2/2006 dén ngay 18/6/2006 tai:

Khoa Cong nghé Thuc Phim trudng Pai Hoc Nong Lam Tp. HCM.

B mon Cong nghé Hoa Hoc truong Pai Hoc Nong Lam Tp. HCM.

Trung tim Nghién cru va Phét trién Rau Qua truong Pai Hoc Nong Lam
Tp. HCM.

Phong Vi Sinh — Trung tim Nghién ciru Phat trién va Bao vé Tai nguyén va

Moi trudong truong Pai Hoc Nong Lam Tp. HCM.

3.2. Vit liéu va thiét bi thi nghiém

3.2.1. Vat liéu thi nghiém

Men banh mi tuoi dang paste hi¢u Saf — Viet ciia cong ty Cat Tuong
Skimmilk do cong ty Vinamilk san xudt

Mat ong hi¢u Long Quan

Glutamate hi¢u Ajinomoto

Maltodextrin DE12 do Dt sdn xuat

Hoa chat: methyl blue, NaCl tinh khiét

3.2.2. Thiét bi thi nghi¢m

May sdy tang s6i

Tu siy Memmert dung dé xac dinh 4am do men

Bao go6i chan khong

Binh cach 4m

Can 2 s6

May do téc do gio

May Kett

Chén st dé xac dinh am d6 men nguyén liéu, phu gia
May xay thit

Céc thiét bi phong vi sinh

Céc dung cu nha bép
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e May doéng goi chan khong
3.3. Phwong phap thi nghiém va xac dinh cac chi tiéu
3.3.1. B6 tri thi nghiém
3.3.1.1. Thi nghiém 1: X4c dinh duong cong hiéu chinh ¢ giai doan am do
thap giita may Kett va phuong phap ti sdy
Muc dich:
e Do 4m d6 ctia ndm men sau khi sdy tang soi bang may Kett khong bi léch
nhiéu so v&i phuong phéap chuén (tii siy).
e Dung may Kett dé do am d6 men trong ltc sy tang soi sé thuan loi hon dung
phuong phép ti siy.
e Tim dugc phuong trinh tuyén tinh giita 4am do may Kett va ti siy phu hop
nhat.
Quy trinh tién hanh:
1. Pam bao am d6 men ban dau khi dem di thi nghiém 13 70%
2. Can 10 g men cho vao hop nhom
3. Van hanh tu sdy: chinh nhiét d6 ta dén nhiét d6 105°C, chd 10 phat dé 6n dinh
nhiét do ta
4. Bo mau vao tu
5. Khi 4m d6 miu < 35% thi tién hanh x4c dinh dong thoi bang may Kett (chon
thang do Paddy va Rice) va bang ti siy
6. Thi nghiém dugc lap lai 3 lan cho mdi gia tri do
Bo tri thi nghi¢m trong bang 3.1
Bang 3.1: Bo tri thi nghiém xdc dinh dwong cong hiéu chinh
& giai doan dam dé thdp giita mdy Kett va tii sdy
Am d6 men (%)
Miay Kett Tu sy

S4 1an do

~NoorTh wN
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3.3.1.2. Thi nghiém 2: Khao sat anh huéng cua chat phu gia dén hoat tinh nim
men khi sdy bang phwong phéap siy tang soi
Trong sy thang hoa, véi 5% mat ong thi cho ti 18 séng 1a 60%, v6i 10%
skimmilk + 10% mat ong cho ti 1 song 1a 80% (Berny va Hennebert, 1991). Do d6
nhimg chit phu gia ndy duoc 4p dung véi sdy ting so6i nhung néng do thap hon nhiéu
do hai nguyén nhan sau:

o Nhiét do sir dung dé sdy men trong nghién cau la 30, 40 va 45°C s& han ché
duoc s6 nAm men chét boi nhiét do.

o Do yéu cau cta nguyén liéu cho sdy tang soi phai & dang vién cho nén voi
ndéng d6 nhu trén méi thuan loi cho qua trinh tao vién. Ngoai ra trong mat ong co
thanh phan cha yéu 1a duong fructose, né dé dang bi 1én men boi nam men (Lé Ngoc
T4, 1997). Do d6 néu cho ndong dd mat ong cao hon con men s& phan hiy chiing lam
hdn hop tré nén quéa nhio khong thé tao vién dugc.

Thi nghiém dugc bd tri kiéu khdi hoan toan ngau nhién, gém 2 khéi twong
tng Véi hai lan lap lai. Lay thoi gian sdy xong 5 nghiém thire lam mot Khoi.
Cac nghiém thirc: men bd sung thém cac chit phu gia. Ti 1& phu gia duoc
trinh bay trong bang 3.2
Bang 3.2: Bdng phu gia bé sung vao men

Nghiém Matong Glutamate Maltodextrin  Skimmilk

thire (%) (%) (%) (%)
A 3 0 0 0
B 3 5 0 0
C 3 5 5 0
D 3 5 5 5
E 3 0 0 5

Thi nghiém dwoc tién hanh dya vio cac thong sb sau:
e Chon nhiét d6 cua may siy tang soi la 35, 40 va 45°C
e Bé&dayl6p vat liéula 1 cm
e Chiéu dai vién men siy la 1 cm, dudng kinh vién men say la 8 mm
e Am d6 vién men sdy la 70%

e Tbc dd gio theo bang 3.3
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Bang 3.3: Toc do gié trong qud trinh sdy

Nhiét d6 (°C) Pién tro Toc do gio (m/s)
35 0 11,8-12
40 Ra 12,6 - 12,8
45 Rg 85-8,7

B tri thi nghém cho mdi khéi: dugc trinh bay trong bang 3.4
Bang 3.4: Bdng bo tri thi nghiém cho méi khoi

) Thoi Til Hoat
Nhiét Nehiem thirc Am do gign bne tinh
o (°C) ghie %)  sdy O/g Clia
(phut) (%) men
A
B
35 C
D
E
A
B
40 C
D
E
A
B
45 C
D
E

Quy trinh thuc hién theo cac buéc sau:
e Tiép nhan men tuoi
e Kiémra
e Phdi phu gia
e Thiét bi tao vién
e Siy
e Dong gbi chan khong
e Kiém tra cac chi tiéu
Thuyét minh quy trinh:

e Tiép nhin men twoi: men phai dam bao dung tudi thi méi dam bao tinh
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théng nhét cta cac chi tiéu trong qué trinh nghién ciru. Men mua vé duoc bao quan &
nhiét d6 lanh 2 — 10°C (Tran Nguyén Ha Trang, 2005).

e Kiém tra 4m d9, s6 té bao nAm men, hoat luc ctia men.

e Phdi phu gia: phu gia duoc can theo dung cong thirc, dua hdn hop vé d6 4m
70%, nhao tron that k¥ dé tao su déng déu vé am do.

e Thiét bj tao vién: & day su dung thiét bi tao vién la may xay thit da duogc bd
dao ra ngoai chi con co vit tai va mang chin (chon mang chin c6 dudng kinh 16 13 0,8
mm) dé tao thanh nhitng vién c6 kich thudc va dudng kinh bang nhau. Cat thanh thoi
dai 1 cm.

e Tién hanh sdy: diéu chinh may say dén nhiét d6 va toc do gi6 yéu cau sau d6
bé men vao hé thong siy ting soi, ghi nhan thoi gian ctia qua trinh sdy. Trong qua
trinh sy kiém tra bang tay khi thdy men twong d6i kho thi ta dem xac dinh am d6 bang
may Kett khi am do dat yéu cau thi ding lai.

e Pong goi chan khong: men sau khi siy xong s& duoc dem di dong goi chan
khong ngay. Sau d6 dé yén ¢ diéu kién nhiét do thuong trong vong 24 h dé 6n dinh
men sau khi siy méi dem di xac dinh céc chi tiéu theo déi.

3.3.1.3. Thi nghiém 3: Khao sat anh hudng cua kich thudc vién men dén chét
lugng men sau khi siy
Muc dich:
Khao sat anh huang cua kich thude vién men dén chat lwong men sau khi say.
Quy trinh thwe hién:

e T thi nghiém 2 chon két qua tot nhat va lap lai thi nghiém ¢ 3 dudng kinh
| 2 mm, 5 mm va 8 mm( d6i ching).

e Thi nghiém duoc b tri kiéu khéi hoan toan ngau nhién, gom 2 khéi twong
g V6i hai lan lap lai. Cach bé tri cho mdi khdi dugc thé hién trong bang 3.5.

Bang 3.5: Bdng bo tri thi nghiém cho méi khoi

Puong kinh  Am do g;‘;‘ Sétébao  Tile I;Ifl’:tntll;‘r}l‘
0 \ A A 0
(mm) (%) (phiit) con song  song (%) (%)
2
5

8
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3.3.2. Phuong phap xac dinh cac chi tiéu
3.3.2.1. Xac dinh 4m dd men
Xac dinh bang ti siy (khi men c6 am do > 35%)
e Xac dinh 4m d6 men nguyén liéu
— Diéu chinh nhiét do ti sdy & 105°C
— Can 10 g men bo vao trong chén st hay cdc nhom sach cho vao ta
sy, lap lai 3 lan
— Say dén khbi luong khong do6i
—  X4c dinh am d6 men nguyén liéu theo cong thic 3.1
S, — G

MC — 2 =100
S, — G

(3.1)

Trong do:
G: trong luong chén st say kho (g)
G;: trong lugng chén st va ndm men trude khi sy kho (g)
G, : trong luong chén st va ndm men sau khi sdy kho (g)
(Nguyén Vin Pat va Lé Vin Tam, 1974)
e Xac dinh am d6 men con lai trong nguyén liéu sau thoi gian séy t theo
cong thirc 3.2
Gi*(1-MCy) =G* (1-MC;) (3.2)
Trong do:
Gy: khéi lwong men trude khi say
MC;: 4&m d6 men ban dau
G,: khdi luong men sau khi sdy thoi gian t
MC,: 4m d6 men sau khi sdy thoi gian t
Xac dinh bang may Kett (khi men c6 4am do < 35%)
— Cho vao may Kett mot lugng vira du, van chit va doc két qua
— Dung hdi quy dé tim quan hé ham sé
—> MCyugy, = f(M Crnay Kett)
3.3.2.2. Xac dinh s6 lwgng té bao

DPém truc tiép bang budng dém hong cau.
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Budng dém héng cau ngoai viée sir dung dé dém cac té bao mau, con dung dé
dém t€ bao vi sinh vat c6 kich thuéc 16n nhu nAm men.

Nguoi ta thuong dung hai loai budng dém hong cau: budng dém Thomas va
budng dém Goriep. Nguyén tic cdu tao cua hai budng dém ndy nhu sau: d6 1a mot
phién kinh day hinh chir nhat, chia thanh 3 khoang ngang. Khoang giita chia thanh hai
khoang nhé. Trén mdi khoang nhé nay c6 ké mot ludi dém, gém rat nhiéu 6 vudng.
Moi 6 16m lai duge chia thanh 16 & vudng nho co6 dién tich 16n 1a 1/400 mm? va chiéu
cao 14 1/10 mm vay thé tich mot 6 nhé 1a 1/4000 mm?® . Budng dém c6 14 kinh day dé
day.

Cach thuc hién:

e Pha lodng mau: ldy 1 g men cho vao 6ng nghiém dyng sdn 9 ml nudc mudi sinh
Iy ta duoc ndng d6 10 va cwr tiép tuc pha loing mau dén 10,

e Lic déu dng nghiém chira mau d3 duoc pha lodng ¢ ndng do mau 10 véi 5 giot
thudc nhudém xanh metylen 0,1%, dé yén trong 3 - 5 phut. Té bao chét s& bit mau xanh
nudc bién, t& bao séng khong mau hodc phdt xanh.

e Day 1a kinh 1&€n ludi dém mot cach nhe nhang.

e Dung que cdy vong lay mau, cho mot giot vao mép 14 kinh, do stirc mao dan dich
tu tran vao mit trén lugi dém.

e Dit budng dém 1én kinh hién vi, sau d6 tién hanh dém té bao trong 5 6 16n chéo
nhau. Trong mdi 6 16n, dém lan lugt tir 6 con thtt nhit dén 6 con thit 16. Chi dém
nhimg t& bio nam bén trong 6 con va nhitng té bao nam trén hai canh lién tiép cing
chiéu. Ghi sb luong té bao dém duoc trong 5 6 16n (80 6 con).

e Dung xong budng dém va 14 kinh phai rira ngay va lau khé.

e MAu sau khi say dé 24 h trudc khi dém hong cau

e S luong té bao trong 1 ml mau nghién ctru duoc tinh bing cong thirc 3.3

X =a* 4000 * 10° * 10"/ b (3.3)
Trong do6:
X: s6 té bao/ml (cfu/g)
a: sb té bao trong 5 6 16m (80 6 con)
b: s6 6 con trong 5 6 16n (b = 80)

10*: s6 chuyén mm® thanh ml
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10" @6 pha lodng mau
Ngoai ra dé tang phan chinh xac cta sé liéu can dém thém 4 6 nira nim trén hai
duong vudng goc cua budng dém. Nguyén tic chon 4 6 d6 nhu sau: chon nhirng 6 ma
s6 té bao con sdng xuit hién nhiéu. Sb luong té bao van duogc tinh theo cong thirc trén
chi thay gia tri b 1a s6 6 con trong 9 6 16n (b = 144).
3.3.2.3. Xac dinh d§ né
Hoat tinh men dugc xac dinh bang cach tinh d6 nd twong dbi cua khéi bot
nhao trén véi men. Cach tién hanh nhu sau:
e Hoa 1 g men véi 32 ml nude mudi NaCl 2,5% va khudy déu
e Ngam dich ndy trong nuéc am (khoang 50°C) trong 10 phut
e Tron véi 56 g bot mi, nhao trdn trong 10 phut
e Bao khdi bot bang mang film bao géi thuc pham, do thé tich ban dau
cua khéi bot
e U khéi bot ¢ nhiét d6 phong (phu 1én khéi bot khin 4m mong, tranh
kho bé mat khdi bot, gay anh huong dén lyc ng) trong vong 2 gior
e Do thé tich cudi ctia khéi bot
Chi sb lyc né cua men duogc tinh béng % thé tich no tuong ddi cua khdi bét,
duoc tinh theo cong thirc:
%0V, = Ve =Vy *100%0 (3.4)
Vl
Trong do:
V1: thé tich ban dau khéi bot
V,: thé tich sau hai gid 1 ctia khéi bot
Viéc xac dinh thé tich khdi bot duoc tién hanh bing cach do khéi lwong nudc
tran ra khi nhing ngap khdi bot vao binh chira day nudc.
3.4. Xt 1y s6 liéu

Sb liéu trong cac thi nghiém duoc xir Iy bang phan mém Stagraphic va Excel.
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PHAN 4. KET QUA VA THAO LUAN

4.1. X4c dinh duong cong hiéu chinh ¢ giai doan 4m dd thip giita may Kett va
phwong phap ti say
Sau khi tién hanh x4c dinh am d6 clia men bang tii sdy va may Kett trén hai thang

do Rice va Paddy ta v€ dugc cac dd thi 4.1 va 4.2.

12 e e e e
9
>
~<8
] 6
—
3 e —
0 T T 1
5 10 15 20

May Kett (Rice)

Do thi 4.1: Moi twong quan giiva ti sdy va mdy Kett & thang do Rice

25
y =0,5707x + 1,1879

20 4
R2 = 0,9986/

[y
al

Ta s&y

10 /
5
0 T T T i
(0] 10 20 30 40

May Kett (Paddy)

Do thi 4.2: Méi twong quan giita i sdy va mdy Kett ¢ thang do Paddy

Qua hai d6 thi trén thiy duoc: ¢ thang do Rice mirc do twong quan gitta may Kett
va ti sdy rat thap cac diém phan bd roi rac. Bang Anova cho thdy hdi quy khéng cé ¥
nghia (P > 0,05) ¢ do tin cdy 95% (phu luc B.1.2). Nguoc lai & thang do Paddy tuong
quan gitra may Kett va til sdy kha chat ché va phan tich bang Anova cho ta thay hoi
quy c6 y nghia (P < 0,05) ¢ d0 tin cay 95% (phu luc B.1.1). S& di chon hai thang do
la va gao trong nghién ctru vi ching c¢6 thanh phan va ¢ dang bot gan gidng ndm men
chi khac ¢ ti 1€ thanh phﬁn. Nhung ¢ thang do Rice mac du do duogc am do men

& < 30% nhung thang do nay s& khéng chinh xac khi do men & 4m do > 12%
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(Nguyén Vin Truéng, 2005) do d6 khong thé xac dinh dugc 4m d6 ¢ nhimg mirc cao
hon. Vi vay quyét dinh chon thang do Paddy dé x4y dung mdi twong quan giita ti sdy
va may Kett. Phuong trinh hdi quy thu duoc nhu sau: y = 0,5707x + 1,1879 véi hé sb
trong quan R*=0,9986.

Bang 4.1: Bdng danh gid mikc do sai sé khi ding mdy Kett va ti sdy

Am d6 ta sdy theo

Am do may Am d6 tu L2
phuong trinh: p Sai s6 (%)
Kett (%) say (%)

y =0,5707x + 1,1879

31,8 19,34 19,4 0,33

31,5 19,16 19,1 0,34

27,0 16,60 16,8 1,21

23,0 14,31 14,2 0,80

18,8 11,92 11,6 2,66

14,6 9,52 9,7 1,85

9.4 6,55 6,6 0,72

Sai s0 trung binh 1,13

Nhdn xét: Qua bang 4.1 cho thiy rang ludn co sy khac biét giita phuong phap xac
dinh 4m d6 bang may Kett va bang ti sdy. Su khac biét nay khong 16n 1dm 1,13% nén
két qua am d6 men kho do bang may Kett van c6 thé chip nhan dugc. Tuy nhién dé co
két qua chinh xac 4am d6 ctia ndm men sau khi siy van phai dwa vao ti sdy.

4.2. Khio sat anh hwéng ciia chat phu gia dén hoat tinh nAim men dwoc say bing
phwong phap siy ting sdi

4.2.1. Am a9 men kho

Am d6 1a dai lugng biéu thi ham lugng nudc co trong san phém. Biét dugc chinh
xac Am do cta san pham 1a mot didu hét sirc quan trong va can thiét cho cong tic bao
quan sau nay. Néu am d¢ vuot qua mirc cho phép thi san pham s& mau hu hong. Doi
v6i ndm men lam banh mi thi men cang kho cang t&t nhung diéu nay khong thé thuc
hién duge do ndm men rit nhay cam véi nhi¢t d§. Men bat dau chét va giam hoat tinh
khi nhiét do > 40°C. Nhiét do thich hgp cho nam men sinh san 1a 29 — 31°C (Lé Bach
Tuyét, 1996). Do d6 yéu cau dit ra 13 1am sao 4m dd men thu dugc nim trong gidi han

bdo quan ma ¢ soO t€ bao con song va hoat tinh men cao nhat.



26

Qua thi nghiém sy thu duoc men kho c6 4m d6 dao dong trong khoang tir 6,47%
dén 6,81%. Két qua ghi nhan 4m d6 cia cac trung binh nghiém thirc dugc trinh bay
trong bang 4.2.

Bang 4.2: Két qud dm do cdc trung binh nghiém thirc

Nhiét 46 (°C)  Nghiém thtic Am d6 (%)
6,58°
6,68°
6,60°
6,51°
6,73°
6,76
6,57°
6,73%
6,60°
6,54°
6,55°
6,61°
6,53%
6,57°
6,70°

35

40

45

MOO@>PMUOT>IMUOT>

Ghi chii: Cdc két qua trung binh nghiém thirc di kém véi cdc chiv sé giong nhau
thi khdc biét khong cé y nghia vé mdt thong ké véi dé tin cdy 95%

Tir bang s6 lidu cho thay rang cac nghiém thic c6 4m do gin bang nhau. Phan
tich bang Anova ciing cho thdy khong c6 sy khac biét vé am do giita cac nghiém thirc

(P > 0,05) (phu luc B.2.1).

7,00
6,75 M —
6501 1 bt UL m et
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£
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Nghiém thirc

Do thi 4.3: Gid tri trung binh am dg cia cdc nghiém thire
Ghi chu: A35, B40, C45 la nghiém thuc A, B, C ¢ nhiét do 35, 40, 45 va tuong tu

cho cac nghiém thiec khac
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Trong qué trinh sy men hai yéu t6 chinh tac dong truc tiép dén 4m do cua men
kho 1a nhiét d6 sdy va thoi gian siy. O day yéu t6 4m d6 gan nhu duoc c¢d dinh do
trong qua trinh sdy tao am d6 cudi cing nam trong khoang 6% dén 7%. Am do thap thi
thoi gian bao quan s¢€ 1au hon.

4.2.2. Thoi gian siy

Nhiét d6 khi sy cac nghiém thirc 13 35, 40 va 45°C. Nhu vay phai ching thoi gian
sdy thay doi 14 do anh huéng cua nhiét do va do anh hudng ciia thanh phan chat phu
gia. Két qua ghi nhan thoi gian cta cac trung binh nghiém thirc dugc trinh bay trong
bang 4.3.

Bang 4.3: Két qua thoi gian cdc trung binh nghiém thirc

Nhiét @0 (°C) Nghiém thtrc  Thoi gian (phut)
112,5°
322,5%
3775
485,0"
2475
81,0
2825
3225
385,0™
197,59
51,52
171,5°
182,0f
230,0"
132,5¢°

35

40

45

MOUO@™IIMUOBPPMUOT >

Ghi chii: Cdc két qua trung binh nghiém thirc di kém véi cdc chiv sé giong nhau
thi khdc biét khéng c6 ¥ nghia vé mdt thong ké véi dé tin cdy 95%

Phan tich Anova gitra thoi gian s?iy men cua cdc nghiém thac thi sy khac biét
nhau ¢6 y nghia (P < 0,05) & do tin cdy 95% (phu luc B.3.2). Dya vao bang Anova
B.3.2 dé danh gia két qua thoi gian sdy 1a do su tuong tic giita nhiét d6 va nghiém
thirc ¢6 y nghia voi P < 0,05 (phu luc B.3.1).

Tir phén tich trac nghiém LSD nhén thiy trong cling mdt nhiét do, khi bo sung
chét phu gia thi thoi gian sdy s& 14u hon vi cac chit phu gia ¢6 ham luong dudng dang

ké. So sanh ¢ timg muc nhiét do thi nghiém thirc D luc nao ciing ¢ thoi gian sdy 1a cao
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nhit, ké dén 1a nghiém thtrc C vi trong thanh phan chét phy gia ciia chung c6 b sung
glutamate, riéng ddi voi nghiém thtrc D thi ¢6 thém skimmilk. Mit khac do tién hanh
sy men & 3 muc nhiét d6 khic nhau (35, 40 va 45°C) cho nén thoi gian sdy giita cac
nghiém thte chénh 1éch rat 1 rét. Qua bang thoi gian sdy giita cic nghiém thirc co thé
thiy duoc rang nhiét do cang thap thi thoi gian siy s& 1au do d6 phai kéo dai thoi gian
sdy. Diéu nay 1am cho men kho6 nhung khong tiét kiém duoc ning luong dung cho qua
trinh sdy. Mat khac kéo dai thoi gian sdy ciing 1a mot yéu t6 lam cho men giam hoat

lyc va chét nhiéu hon so v&i binh thuong.
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Do thi 4.4: Thoi gian sdy men ciia cdc nghiém thirc
So sanh giira cac nghiém thirc trong cing nhiét do c6 thé thiy dugc ddi véi
nghiém thirc chi b sung mat ong thi thoi gian sdy s& nhanh hon. Mat ong 1am cho té
bao nAm men nho hon, dién tich bé mait thoat hoi nudc ctia nAm men 16n hon va 1lam
cho céu triic mang té bao ndm men trd nén xdp. Vi vdy 1am cho tdc d6 thoat hoi nude
nhanh hon va thoi gian siy s& it hon. Dé phan biét duoc su khac nhau rd rang giira cac
nghiém thirc ndy can phai c6 nhitng nghién ctru k¥ cang hon.

So sanh am d6 gitra cac nghiém thuc A, B, C, D, E nhén théy chung gﬁn bﬁng
nhau nhung thoi gian xir 1y thi khac nhau. Khi bo sung thém cac chat phu gia dé lam
ting kha ning sdng so6t cia nAm men trong qué trinh sdy s& anh huéng rat 16n dén am
d6 va thoi gian sdy cia nam men (do trong thi nghiém nay yéu t6 am d6 gan nhu dugc
) dinh). Viéc st dung chat phu gia can phai duogc chon lya ky va véi nff)ng do thich
hop. Ngoai ra do tinh chiu nhiét kém cua nam men va dé dat hiéu qua vé mat kinh té
nén chon chit phu gia c6 4m d6 thich hop ma rat ngan thoi gian siy.

Tém lgi: 4m d6 men kho sau khi sdy chiu tac dong cua chat phu gia, ndng do chat

phu gia, thoi gian siy men va nhiét d6 sdy. Trén cing mét nghiém thtc, & ciing mot
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nhiét do, thoi gian sy cang dai thi 4m do men thu dugc cang thip nhung sd té bao
nam men con séng va hoat tinh men cang giam. Néu chi xét vé mat thoi gian sy thi
nghiém thitc A & ba mirc nhiét do 1a tot hon ca nhung ciing phai dwa vao két qua ti 1é
séng cua men sau séy, hoat tinh men ma chon nhiét o thich hop nhéat.
4.2.3. Ti 1é té bao nim men con sdng ciia cac nghiém thirc sau khi siy
Bang 4.4: Ti 1¢ (%) so té bao con song so véi men tuoi

Nhiét d6 (°C) | Nghiém thirc Ti & sbng (%)
96,64¢
48,96%
54,99°
84,029
92,30’
80,70
47,462
47,942
70,65°
90,25'
72,90°
69,50
66,74°
87,75"
87,30"

35

40

45
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Ghi chii: Céc trung binh nghiém thirc di kém véi cdc chit s6 giong nhau thi khdc
biét khéng c6 ¥ nghia vé mdt thong ké véi dé tin cdy 95%

Phan tich Anova gitra ti I¢ té bao séng cua cac nghié¢m thuc thi sy khac bi¢t nhau
c6 y nghia (P < 0,05) ¢ d6 tin cdy 95% (phu luc B.4.2). Dya vao bang Anova B.4.2 dé
danh gia két qua ti 1& té bao séng 1a do sy twong tac gitra nhiét do va nghiém thic c6
nghia véi P < 0,05 (phu luc B.4.1).

Tir bang sé liéu cho thay: ¢ nhiét d6 35°C khi so sanh giita nghiém thic A
(c6 3% mat ong) va nghiém thirc E (c6 3% mat ong + 5% skimmilk) thi skimmilk
khong cé tac dung. Khi tién hanh sdy & 40 va 45°C thi sy c6 mit cua skimmilk 13 quan
trong. Ciing so sanh giita nghiém thirc A va E d& dang nhén thdy ti 1é séng & nghiém
thitc E cao hon nhiéu so véi nghiém thirc A. Diéu nay c6 thé 1i giai 1a do khi b6 sung
skimmilk vao men thi n6 c6 chirc ning bao vé bén ngoai, han ché sy tiép xtc giira té

bao nam men va nhiét dg, lam cho ti I¢ t€ bao song sau say cao hon so vdi chi bo sung
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mat ong. Thue té cho thiy skimmilk 1a mot chat phu gia kha tot. N6 ciing cho ti 1& men
séng cao ¢ phuong phap sdy thing hoa (nhu véi 10% skimmilk + 10% trehalose +
10% mat ong cho ti 1& song ctia té bio ndm men 13 98%) (Berny va Hennebert, 1991).
O phuong phap sy ting soi ndy mic du nghiém thic E c6 ti 1& séng twong ddi cao

nhung thoi gian say kha dai 1am ton kém vé nang luong.
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Do thi 4.5: Gid tri trung binh ti Ié té bao ndm men con séng cia cdc nghiém thirc
Viéc bo sung chit phu gia dé 1am ting ti 16 séng sot cua ndm men 13 rat can
thiét. Tuy nhién, mdi chat phu gia lai c¢6 nhiing dic diém va tac dung khac nhau tuy
truong hop. Khi khong dé cap dén van dé thoi gian siy, nang lwong cung cap thi viée
b6 sung skimmilk vao men 1a rat kha thi. Vi vy qua thi nghiém nay chi c6 nghiém
thirc A va nhiét d6 sy 35°C 1a théa man dugc yéu cau vé thoi gian sdy, ning lugng
sdy ciling nhu cho ti 1& séng sau siy cao.
4.2.4. Hoat tinh cua nim men trong sau khi sz‘iy
Do no bot mi la yéu t6 dé danh gia hoat tinh nidm men. Khéi bot nG cang to thi
men c6 hoat tinh cang cao, t& bao con song c6 kha nang 1én men t6t. Hoat tinh cua
nam men & cac nghiém thtrc dugc trinh bay trong bang 4.5.
Phén tich Anova gitra hoat tinh men ctia cadc nghiém thtrc thi sy khac biét nhau c6
y nghia (P < 0,05) & d0 tin cay 95% (phu luc B.5.2). Chung t61 dua vao bang Anova
B.5.2 d danh gia két qua hoat tinh men la do sy tuong tac gitra nhiét d§ va nghiém
thirc ¢6 y nghia (P <0,05) (phu luc B.5.1).
Theo s liéu tir bang 4.5 cho thiy & nhiét ¢ 35°C khi so sanh giita nghiém thtrc
A (c6 3% mat ong) va nghi¢m thuc E (c6 3% mat ong + 5% skimmilk) thi d no tuong
d6i cua chiing gan bang nhau. Vi sy ¢6 mit cia skimmilk nhung d6 nd & nghiém thic

E ciing twong dbi va thoi gian siy thi 16n hon nhiéu so véi chi bo sung mat ong. Vi vay
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tac dong cua skimmilk trong trudong hop nay cling khong c6 y nghia.
Bang 4.5: Két qua hoat tinh men ciia cdc nghiém thirc

Nhiét @6 (°C) Nghiém thitc D6 né twong doi (%)
154,85
35,09°
48,35¢
127,52"
142,24*
110,109
17,252
23,96°
84,90'
134,19
84,90
83,46°
81,62°
131,64’
135,90’

35

40

45
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Ghi chii: Cdc trung binh nghiém thire di kém véi cdc chir s6 giong nhau thi khac
biét khéng cé y nghia vé mdt thong ké véi dé tin cdy 95%

Khi tién hanh séy & 40 va 45°C thi sy c6 mat cia skimmilk da 1am ting do no
tuong dbi ciia nAm men. Ciing so sanh giita nghiém thirc A va E ta c6 thé nhan thiy do
nd twong ddi cia ndm men & nghiém thic E cao hon nhiéu so véi nghiém thirc A. Khi
b6 sung skimmilk vao men thi né c¢é chirc ning bao vé bén ngoai, han ché su tiép xtic
gifra té bao nAm men va nhiét do, lam cho ti 18 té bao séng sau séy cao hon so voi chi
bd sung mat ong. Vi ti 18 séng sau sdy cao cho nén do nd twong d6i cia ching ciing
cao 1én. Tir ddy ta c6 thé két luan skimmilk gitip hoan thién siy men khi ¢ nhiét do

Ccao.
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Do thi 4.6: Gid tri trung binh dg né twong doi ciia ndm men & cdc nghiém thirc
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Mic du d6 nd tuong ddi cé cao nhung thoi gian sdy ciing cao. Day la van dé
quan trong vi thoi gian sdy dai s& lam tiéu hao nhiéu nang lugng. Do d6 tiiy theo ting
yéu cAu ma ta chon ché do sdy cho thich hop. Vi vdy qua thi nghiém nay chi c6
nghiém thtrc A va nhiét d6 sy 35°C 1a théa min duoc yéu ciu vé thoi gian sdy, ning
luong siy ciing nhu cho ti 1& séng sau siy cao.

Phén tich bang Anova (phu luc B.1.3) cho thiy c6 sy twong quan tuyén tinh giita
d6 no twong d6i voi sb té bio ndm men. Sy twong quan tuyén tinh dugc biéu dién

trong & do thi 4.7.

200

< 150 .

c * A ’.

£ 100 - ¢

< A4 “.

C

f 50 - * L 2

© ¥ 2

jo: O 1 1 1 1 T
100 150 200 250 300 350 400

S6 té bao sbng (x 1 triéu)

Do thi 4.7: Moi twong quan giita sé té bao ndm men va hoat tinh men

Tuy vay c6 thé két luan rang khong phai sé t& bao ndm men nhiéu s& 1am nd khéi
bot nhao tét hon. Kha nang lam né khdi bot nhao ciia nAm men khoéng chi phu thudc
vao mat do té bao nAm men, ma con phu thudc vao kha nang chuyén hoa cua chung.
C6 thé mat do cao hon nhung diéu kién bat loi tir mdi trudng nhu thoi gian sy, nhiét
d6, chat phu gia... ciing lam giam hoat lyc cua t& bao nAm men, kha ning chuyén hoa
tinh bot thanh khi va con khong con manh mé nifa.

Tém lgi: Sau khi kiém tra cac chi tiéu: am do, thoi gian séy, ti lé séng, hoat tinh
ctia ndm men cho thiy c6 su khac biét rd rang giita cac nghiém thirc c6 bd sung phu
gia va khong bd sung phu gia. Qua nghién ctru khi bd sung skimmilk thi ti 1¢ té bao
séng c6 tang 1én nhung phai tén nhiéu thoi gian sdy, ton nhiéu ning luong dé siy va
chi phi cho viéc mua chung cho nén skimmilk khong kha thi. Riéng viéc chi bo sung
mat ong thi ti 1& sbng ctia nAm men ting 18n, thoi gian sdy ngin va tiét kiém duoc ning
luong trong qua trinh sdy. Vi vdy qua thi nghiém nghién ciru 4nh huong cta chat phu
gia chi c6 nghiém thirc A va nhiét do sdy 35°C 1a thich hop hon ca. N6 thoa méan duoc

yéu cau la thoi gian sdy it, ti 1€ song va hoat tinh cia nam men sau say cao.



33

4.3. Khao sat anh hwong cia kich thwéc vién men dén chat lwong men sau khi
sy
Qua thi nghiém 2 da xac dinh dugc thanh phan phy gia thich hop va ché do nhiét
thich hop cho qua trinh sdy dé tao dugc men kho c6 chit lugng tdt nhat. Cac théng sb
cho qua trinh sdy nay 1a:
e Nghi¢m thirc A
e Chon nhiét do caa may say tang so6i la 35°C
e Bé&dayl6p vat liéu la 1 cm
e Chiéu dai vién men sdy 1a 1 cm
e Am do vién men siy la 70%
e Tbc dogi6o11,8—12 m/s
Sau khi tién hanh sdy men v&i ba dudng kinh khac nhau, thu két qua thé hién qua
bang 4.6.
Bang 4.6: Két quda sdy men & ba dwong kinh

Puong kinh Amdd  Thoi gian Tilé séng Hoat tinh

(mm) (%) (phut) (%) (%)
2 6,64° 60° 91,1 137,37°
5 6,70° 95" 52,2° 36,78°
8 6,70 115° 96,3° 152,70°

Ghi chii: Céc két qua ciia trung binh dwong kinh di kém véi cdc chir s6 giong
nhau thi khéc biét khéng c6 Y nghia vé mdt thong ké véi do tin cdy 95%
Dua vao bang phan tich Anova nhan thiy su khac nhau c¢6 y nghia (P < 0,05) ¢ am d9,
thot gian, ti 1¢ séng, hoat tinh (phu luc B.6.1, B.6.3, B.6.5, B.6.7). Tur bang 4.6 co thé
thiy dugc ¢ dudng kinh 2 mm thi thoi gian siy nhanh hon ¢ dudng kinh 8 mm nhung

ti 1& sdng thap hon

140 q
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Do thi 4.8: Gid tri trung binh thoi gian sdy ciia ndm men & cdc dwong kinh
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Do thi 4.9: Gid tri trung binh ti I té bao song ciia ndm men ¢ cdc dwong kinh

Piéu nay co thé 1i giai 1a do trong qué trinh ép dun tao vién, duong kinh 2 mm thi
quéa nhd cho nén men bi nén chdt va ma sat nhiéu 1am cho men chét nhiéu hon. Ti 1&
song & duong kinh 2 mm (91,1%) va dudng kinh 8 mm (96,3%) tuy co su khac biét
nhung thoi gian sdy giam tir 115 phut (6 dudng kinh 8 mm) xudéng con 60 phut
(6 duong kinh 2 mm) 1a mot vin dé 16n vé ning luong ciing nhu ning suat. Vi vay,
néu khong quan tim dén van dé thoi gian thi véi kich thudc vién men dem say la
2 mm va 8 mm déu cho ti 1& t& bao sdng cao. Nhung khi xét dén yéu t6 thoi gian thi

chi c6 ¢ duong kinh 2 mm 1a kha thi hon ca.
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PHAN 5. KET LUAN VA PE NGHI

5.1. Két luén

Qua qua trinh thyc hién dé tai d3 khao sat duge nhitng anh hudng co ban cua nhiét
d0, thoi gian xur 1y nhiét va thanh phan phu gia dén kha nang chiu nhiét cia nAm men
Saccharomyces cerevisiae trong men banh mi. Xac dinh duoc thanh phan phu gia, thoi
gian sdy... tir diy tao dugc quy trinh sdy men thich hop va han ché dugc men chét.
Tir két qua nghién ctru tim dugc cac thong sd cho quy trinh sy nhu sau:

e Men tuoi bo sung 3% mat ong

e Chon nhiét do cua may sy tang soi la 35°C

e Duong kinh vién men 1a 2 mm

e Bé&daylsp vatligulalcm

e Chiéu dai vién men sdy 1a 1 cm

e Am d6 vién men dem sdy 1a 70%

e Tbcdogio11,8—12m/s

Ciing qua qua trinh nghién ctru ghi nhan duoc nhiing két qua:

Tim dugc phuong trinh tuyén tinh gitra tu siy va may Kett & thang do Paddy
gitip cho viéc xac dinh Am d6 men sau khi siy duoc nhanh chong hon. Vi hé s6 sai s6
giira hai phuong phap 1a 1,13%, 4m do dao dong tir 6,4 — 6,8% nén kha chinh xac. Tuy
vay dé co két qua chinh xac tuyét dbi van phai dua vao phuong phap chuan.

V6i thi nghiém sdy cho thiy chit phu gia c6 anh huéng kha rd dén cac tinh
chit men khé thu duoc nhu thoi gian séy, ti 18 té bao con séng, hoat tinh cua men.

Viéc ap dung k¥ thuat siy tang soi d6i v6i men banh mi 1a rat kha quan nhung
trong dé tai nay moi chi dung lai & nhiét do séy 35, 40 va 45°C. Do d6 can co nhirng
nghién ctru sdu hon trude khi ap dung ky thuat sdy men banh mi c6 bd sung chat phu
gia vao thyc tién.

5.2. Dé nghi
Do han ché vé thoi gian ciing nhu diéu kién thi nghiém khong cho phép nén dé tai
con rat nhiéu thiéu sét can bo sung.

Néu c6 nhiing cong trinh nghién ctru tiép theo xin c6 nhiing dé nghi sau giup cho



dé tai duoc hoan thién hon:

(@)

(@)

Nghién ctru viéc bo sung phu gia & nhiéu nong do khac nhau.

Nghién ctru thém céc chat phuy gia khac c6 thé bo sung vao nam men.

Nghién ctru kha ning siy men & nhiét d6 dudi 35°C ciing nhu trén 45°C.

Nghién ctlru sy men ¢ cac duong kinh khac.

36
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PHU LUC

A. S6 liéu thd
A.1 Xay dung dwong cong hiéu chinh
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O thang do Paddy: O thang do Rice:
Ta Sy Paddy TG Sy Rice
19.4 31.8 9.5 17.2
19.1 31.5 10 17.4
16.8 27 6.1 15.2
14.2 23 5.97 14.3
11.6 18.8 6.7 11.6
9.7 14.6 4.8 111
6.6 9.4 5.6 11
A.2 Thi nghi¢m siy men biang phwong phap siy ting soi
Khi 1
N}z?é)do Nghiém thic  Am do (%) H(l;’}ll ftl;‘n Ti 1(?) /:)"ng Do né (%)
35 A 6.55 115 97.27 155.5
35 B 6.64 320 49.71 36.05
35 C 6.64 380 54.88 48.8
35 D 6.64 480 84.83 127.04
35 E 6.64 250 92.5 141.87
40 A 6.61 82 80.1 110.1
40 B 6.70 280 47.42 17.29
40 C 6.67 320 47.87 23.34
40 D 6.67 380 70.2 85.9
40 E 6.58 195 90.2 136.24
45 A 6.64 50 73.39 84.2
45 B 6.70 170 69.3 83.51
45 C 6.70 180 67.97 82.01
45 D 6.70 230 87.89 130.88
45 E 6.70 130 88.1 135.6




Khoi 2

N?tgé)d(-’ Nghiém the  Am do (%) Tl(lgfl o T 1(% "% Do (%)
35 A 6.58 110 96 154.2
35 B 6.70 325 48.2 34.12
35 C 6.58 375 55.1 47.9
35 D 6.47 490 83.2 128
35 E 6.75 245 92.1 142.6
40 A 6.81 80 81.3 110.1
40 B 6.53 285 475 17.2
40 C 6.75 325 48 24.58
40 D 6.58 390 71.1 83.9
40 E 6.53 200 90.3 132.14
45 A 6.53 53 72.4 85.6
45 B 6.58 173 69.7 83.4
45 C 6.47 184 65.5 81.23
45 D 6.53 230 87.6 132.4
45 E 6.70 135 86.5 136.2

A.3 Thi nghiém khao sat anh hwéng ciia kich thuéc vién men dem siy dén két qua thu
dwgc

Khoi 1

Puongkinh Amdoé  Thoi gian Ti 18 song Do no

(mm) (%) (phut) (%) (%)
2 6.62 58 91.3 137.4
5 6.71 92 52 36.8
8 6.71 113 96.3 152.9
Khéi 2

Puong kinh  Amdd  Thoi gian Tilésong  Dono

(mm) (%) (phut) (%) (%)
2 6.62 62 91.1 137.34
5 6.69 98 52.4 36.76

8 6.69 117 96.3 152.5




B Xir 1y s6 liéu

B.1 Xy dung dudng cong hi¢u chinh

B.1.1 O thang do Paddy

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9993036
R Square 0.9986077
A. R Square 0.9983292
Standard Error 0.1988577
Observations 7
ANOVA
df SS MS F Significance F

Regression 1 141.8108495 141.8108 3586.11885 2.457E-08
Residual 5 0.197721904 0.039544
Total 142.0085714

Coefficients  Standard Error t Stat P-value Lower 95%  Upper 95%  Lower 95.0%  Upper 95.0%
Intercept 1.1878905 0.225416383 5.269761 0.00327242 0.6084393 1.7673418 0.60843925 1.767341768
X Variable 1 0.5706904 0.009529897 59.88421 2.4572E-08 0.546193 0.5951877 0.54619299 0.595187748




B.1.2 O thang do Rice

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.84133
R Square 0.70784
A. R Square 0.64941
Standard Error  1.18410

Observations 7
ANOVA
df SS MS F Significance F
Regression 1 16.98485 16.98485 12.11387 0.01765
Residual 5 7.01050 1.40210
Total 6 23.99534
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -1.49160 2.46715 -0.60458 0.57184 -7.83362 4.85042 -7.83362 4.85042

X Variable 1 0.60441 0.17366 3.48050 0.01765 0.15801 1.05081 0.15801 1.05081
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B.1.3 Bang phén tich twong quan giira té bao séng va do né

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.994929668
R Square 0.989885045
A. R Square 0.989106972
Standard Error 6.228896252
Observations 15
ANOVA
df SS MS F S.F

Regression 1 49361.27439 49361.27 1272.226 2.34857E-14
Residual 13 504.3889307 38.79915
Total 14 49865.66332

Coefficients S. Error t Stat P-value Lower 95% Upper 95%  Lower 95.0%  Upper 95.0%
Intercept 134.7340617 3.766495003 35.77174 2.26E-14 126.5970439  142.87108 126.5970439 142.871079
X Variable 1 1.305359486 0.036597216 35.66827 2.35E-14 1.226296009 1.384423 1.226296009 1.38442296




B.2 Két qué phan tich 4m dd
B.2.1 Bang ANOVA

Analysis of Variance for am do - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

MAIN EFFECTS

A:khoi .0155701 1 .0155701 2.055
L1737

B:nhiet do .0030816 2 .0015408 .203
.8183

C:nghiem thuc .0098935 4 .0024734 .326
.8556
INTERACTIONS

BC .0755798 8 .0094475 1.247
.3428
RESIDUAL .1060712 14 .0075765
TOTAL (CORRECTED) .2101962 29

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

B.2.2 Bang so sanh LSD giira hai khoi

Multiple range analysis for am do by khoi

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
2 15 6.6059346 X
1 15 6.6514979 X

* denotes a statistically significant difference.

B.2.3 Bang so sanh LSD giira cac nhiét d
Multiple range analysis for am do by nhiet do

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
35 10 6.6201731 X
45 10 6.6230208 X
40 10 6.6429548 X

* denotes a statistically significant difference.

B.2.4 Bang so sanh LSD giira cac nghiém thirc

Multiple range analysis for am do by nghiem thuc



Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
D 6 6.5973915 X
A 6 6.6211224 X
C 6 6.6353609 X
B 6 6.6401071 X
E 6 6.6495994 X

* denotes a statistically significant difference.



B.3 Két qua phan tich thoi gian
B.3.1 Bing ANOVA

Analysis of Variance for thoi gian - Type III Sums of Squares
Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

MAIN EFFECTS

A:khoi 48.13 1 48.133 3.944
.0670

B:nhiet do 124261.27 2 62130.633 5090.688
.0000

C:nghiem thuc 279796.87 4 69949.217 5731.305
.0000
INTERACTIONS

BC 23932.733 8 2991.5917 245.117
.0000
RESIDUAL 170.86667 14 12.204762
TOTAL (CORRECTED) 428209.87 29

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

B.3.2 Bang ANOVA khi két hop nhié¢t d9 va nghiém thirc thanh nghiém thirc méi
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 427990.87 14 30570.776 2093.889

.0000

Within groups 219.00 15 14.600

Total (corrected) 428209.87 29

0 missing value(s) have been excluded.

B.3.3 Bang phan tich LSD giira cac nghiém thirc méi
Multiple range analysis for thoi gian by nghiem thuc moi

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
A45 2 51.50000 X

A40 2 81.00000 X

A35 2 112.50000 X

E45 2 132.50000 X

B45 2 171.50000 X

C45 2 182.00000 X



E40 2 197.50000 X

D45 2 230.00000 X

E35 2 247.50000 X

B40 2 282.50000 X
B35 2 322.50000 X
C40 2 322.50000 X
C35 2 377.50000 X
D40 2 385.00000 X
D35 2 485.00000 X

* denotes a statistically significant difference.
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B.4 Két qua phan tich ti 1¢ té bao song
B.4.1 Bang ANOVA

Analysis of Variance for ti le te bao song - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

MAIN EFFECTS

A:khoi 1.6946 1 1.6946 3.054
.1024

B:nhiet do 516.1281 2 258.0641 465.053
.0000

C:nghiem thuc 6239.7583 4 1559.9396 2811.141
.0000
INTERACTIONS

BC 1385.4464 8 173.18079 312.086
.0000
RESIDUAL 7.7687867 14 .5549133
TOTAL (CORRECTED) 8150.7961 29

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

B.4.2 Bang ANOVA khi két hop nhiét do va nghiém thirc thanh nghiém thirc méi
Analysis of variance

Source of wvariation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 8141.3328 14 581.52377 921.751

.0000

Within groups 9.4633 15 .63089

Total (corrected) 8150.79061 29

0 missing value(s) have been excluded.

B.4.3 Bang phan tich LSD giira cac nghiém thirc méi
Multiple range analysis for ti le te bao song by nghiem thuc

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
B40 2 47.460000 X

Cc40 2 47.935000 X

B35 2 48.955000 X

C35 2 54.990000 X

C45 2 66.735000 X

B45 2 69.500000 X

D40 2 70.650000 X

A45 2 72.895000 X

A40 2 80.700000 X
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D35 2 84.015000 X

E45 2 87.300000 X
D45 2 87.745000 X
E40 2 90.250000 X
E35 2 92.300000 X
A35 2 96.635000 X

* denotes a statistically significant difference.
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B.5 Két qua phan tich do no
B.5.1 Bang ANOVA

Analysis of Variance for do no - Type III Sums of Squares
Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

MAIN EFFECTS

A:khoi .755 1 .755 .626
.4503

B:nhietdo 5424.029 2 2712.014 2248.269
.0000

C:nghiemthuc 42120.628 4 10530.157 8729.536
.0000
INTERACTIONS

BC 10392.356 8 1299.0445 1076.912
.0000
RESIDUAL 16.887747 14 1.2062676
TOTAL (CORRECTED) 57954.656 29

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

B.5.2 Bang ANOVA khi két hop nhi¢t d9 va nghiém thirc thanh nghiém thirc méi
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 57937.013 14 4138.3581 3518.414

.0000

Within groups 17.643 15 1.1762

Total (corrected) 57954 .656 29

0 missing value(s) have been excluded.

B.5.3 Bang phan tich LSD giira cac nghiém thirc méi
Multiple range analysis for do no by nghiem thuc

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
B40 2 17.24500 X

C40 2 23.96000 X

B35 2 35.08500 X

C35 2 48.35000 X

C45 2 81.62000 X

B45 2 83.45500 XX

D40 2 84.90000 X



A45 2 84.90000 X

A40 2 110.10000 X

D35 2 127.52000 X

D45 2 131.64000 X
E40 2 134.19000 X
E45 2 135.90000 X
E35 2 142.23500 X
A35 2 154.85000 X

* denotes a statistically significant difference.



B.6 Két qua phén tich dwong kinh
B.6.1 Bang Anova am d¢

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups .0085333 2 .0042667 32.000

.0095

Within groups .0004000 3 .0001333

Total (corrected) .0089333 5

0 missing value (s) have been excluded.

B.6.2 Bang phan tich LSD giira cic am d¢
Multiple range analysis for am do by duong kinh

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 2 6.6200000 X

5 2 6.7000000 X

8 2 6.7000000 X

contrast difference +/- limits

2 -5 -0.08000 0.03675 *
2 - 8 -0.08000 0.03675 *
5 -8 0.00000 0.03675

* denotes a statistically significant difference.

B.6.3 Bang Anova thoi gian

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 3100.0000 2 1550.0000 136.765

.0011

Within groups 34.0000 3 11.3333

Total (corrected) 3134.0000 5

0 missing value(s) have been excluded.

B.6.4 Bang phan tich LSD giira cac thoi gian
Multiple range analysis for thoi gian by duong kinh

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

Xi



2 2 60.00000 X

5 2 95.00000 X
8 2 115.00000 X
contrast difference +/- limits
2 -5 -35.0000 10.7137
2 - 8 -55.0000 10.7137
5-28 -20.0000 10.7137

* denotes a statistically significant difference.
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B.6.5 Bang Anova ti 1¢ song

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 2327.8800 2 1163.9400 34918.200

.0000

Within groups .1000 3 .0333

Total (corrected) 2327.9800 5

0 missing value(s) have been excluded.

B.6.6 Bang phan tich LSD giira céc ti 1¢ song
Multiple range analysis for ti le song by duong kinh

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
5 2 52.200000 X
2 2 91.200000 X
8 2 96.300000 X
contrast difference +/- limits
2 -5 39.0000 0.58103
2 - 8 -5.10000 0.58103 =
5 -8 -44.1000 0.58103 ~*

* denotes a statistically significant difference.

B.6.7 Bang Anova hoat tinh men

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.
level

Between groups 15860.536 2 7930.2678 288024.254

.0000

Within groups .083 3 .0275

Total (corrected) 15860.618 5

0 missing value(s) have been excluded.

B.6.8 Bang phan tich LSD giira cac hoat tinh men
Multiple range analysis for do no by duong kinh

Method: 95 Percent LSD
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Level Count Average Homogeneous Groups

5 2 36.78000 X

2 2 137.37000 X

8 2 152.70000 X
contrast difference +/- limits
2 -5 100.590 0.52807
2 - 8 -15.3300 0.52807
5 -8 -115.920 0.52807

* denotes a statistically significant difference.
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