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TOM TAT
MAI NGOC LQI, Pai Hoc Nong Lam TP. HO Chi Minh. Thang 05/2006. “HOAN
THIEN QUY TRINH SAN XUAT MEN BANH Mi KHO BANG PHUGNG PHAP
SAY THANG HOA”.
Gi4o vién huéng dan:
TS. TRUONG VINH
Péi tugng nghién ctru cta dé tai 1a nAm men Saccharomyces cerevisiae. Kha
ning bao vé cua chit mang déi v6i nAm men S. cerevisiae trong qua trinh sdy thing
hoa d3 duoc nghién ciru nham ting kha ning séng soét cta té bao. Cac chat mang co
anh huong véi ti 18 nhat dinh d6i voi kha ning sdng sot cia té bao nAim men. Khi phdi
tron cac chit mang lai voi nhau thi kha ning bao vé nim men ting 1én dang ké trong
qua trinh sy thang hoa. M6t sd ti 18 phdi tron chat mang da dugc nghién ctru va da dat
dugce két qua tot. P& hoan thién quy trinh san xuat men banh mi kho bang phuong
phap sdy thing hoa, em da tiép tuc nghién ctru thém mot sd cong thire phdi tron chat
mang khéac véi muc dich san xuét duoc loai men kho dat yeu cau vé am do6 bao quan,
déng tho1 ddm bao tuong ddi toan ven hoat tinh men. Mt nhan td khéc cling anh
huong dén kha nang séng cta té bao nAim men 1a tdc do lam lanh, vi vay em khdo sat
tbc d6 lam lanh ndm men S. cerevisiae & 2 murc nhiét d6 1a -20°C va -68°C. Ngoai ra
dé tai con nghién ctru thém anh huong cia bé day 16p vt liéu men va phuong phap
d6ng mau trong qua trinh sdy dén kha ning séng sét ciia ndm men S. cerevisiae.
Nhirng két qua dat dugc:
> Toéc dd 1am lanh ¢ -20°C 1a 0,31°C/phut va toc do lam lanh ¢ -68°C la
0,64°C/phat.
> Xac dinh duoc hai cong thirc pha ché chit mang bao vé tot ndm men lic sy
thang hoa:
o 10% stra gan kem + 10% mat ong + 5% bdt ngot
o 20% stra gan kem + 15% mat ong + 5% bot ngot
> Xac dinh duoc bé day 16p vat liéu men tot nhat [a Imm. Bé day cang mong thi
ti 1¢ sdng clia nAm men S. cerevisiae cang cao.

> Phuong phap lanh déng mau truc tiép tot hon lanh dong gian tiép.

» Ché d6 sdy thing hoa phu hop.
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Chuong 1
MO PAU
1.1 Pat van dé

N4am men Saccharomyces cerevisiae duogc sir dung nhu 13 tic nhan chinh 1am né
bot mi trong qué trinh san xuat banh mi, duwoc goi 1a men banh mi. Trong san xuét
banh mi hién nay, ngudi ta da sir dung ba dang ndm men dé 1am nd banh mi: dang nim
men 16ng, dang nAm men nhéo (paste) va dang nAm men kh6. NAm men dang 10ng c6
wu diém 1a dé su dung va hoat lyc lam n¢ banh mi rat cao. Tuy nhién nim men dang
16ng c6 nhugc diém rat 1on 1a kho bao quan: thoi gian st dung chi trong 24 gid sau khi
san xudt. Nam men dang paste 13 khdi ndm men thu dugc sau khi ly tAm nim men
l6ng. NAm men paste c6 hoat lyc 1am nd banh kém hon nAm men long do qua trinh ly
tAm va thoi gian kéo dai, nhidu té bao ndm men bi chét. Néu dugc bao quan lanh 4-7°C
ta c6 thé sir dung nAm men paste trong 10 ngay. Nam men dang khd duoc san xuét tir
nam men dang paste. Nguoi ta sdy ndm men dang paste ¢ nhiét o < 40° C hodc sr
dung phuong phéap sy thing hoa. NAm men dang kho thuong cé luc né khong cao
nhung c¢6 wu diém rat 16n 1 thoi gian st dung rat lau va dé dang van chuyén. Do do,
con ngudi di ap dung cac phuong phap siy khic nhau nham san xuét dugc loai men
kho dat yéu cau vé chat luong: d6 am, hoat luc va thoi gian bao quan. Hién nay co
nhiéu phuong phap sdy va k¥ thuat siy khac nhau. Nhung trong san xuit men kho thi
phuong phép say thing hoa 1a mot phuong phap rat duoc quan tim. Tuy nhién trong
qua trinh sy thi ciing 1am thay d6i do 4m va hoat tinh cta men, do d6 c6 nhiéu nghién
ctru cho thay viéc bod sung thém chat mang thi qua trinh say s& hoan thién hon, men
duoc bao vé, tir d6 chat luong cia nim men cling dugc nang cao.

Xuét phat tr nhu cau thuc té va trén co s& ung dung thi nghiém, dugc su phan
cong cua B6 Mén cong nghé sinh hoc - Trudng Pai Hoc Nong Lam TP. Ho Chi Minh,
dé tai “Hoan thién quy trinh san xuat men banh mi kho bang phuong phap sy thing
hoa” dugc thuc hién dudi sy huéng dan cia tién si Truong Vinh.

1.2 Muc dich

- Hoan thién quy trinh siy thing hoa dé nang cao hoat tinh nAm men sau khi say.



1.3 N9¢i dung

Nghién ciru anh hudng cua chat phu gia 1én chat luong men sau khi sdy thing
hoa.

Nghién ctru quy trinh siy thing hoa.

1.4 Yéu Cau

Xéc dinh téc do 1am lanh cua t& bao nAm men & cdc mirc nhiét dd khac nhau
theo thot gian.

Xac dinh céc chi tiéu vé 4m do, s6 té bao ndm men va hoat tinh men sau séy.
Chon dugc cong thirc pha ché phu gia thich hop dé nang cao hoat tinh ctia men
sau sdy, hoan thién quy trinh say thing hoa.

Chon dugc bé day men thich hop dé nang cao hoat tinh cia men sau say.

Chon dugc phuong phap dong miu thich hop trong diéu kién thi nghiém.

Chon dugc ché do séy thang hoa thich hop trong diéu kién thi nghi¢m.



Chwong 2
TONG QUAN TAI LIEU

2.1. Khai niém co ban vé cong nghé lanh thwe phim
2.1.1. Tac nhan lanh

Tac nhan lanh 14 chat cung céap lanh ( thu nhiét ciia méi trudng xung quanh) trong
qua trinh no bién ddi trang thai (Nguyén Xuin Phuong, 2004).

Tac nhan lanh dugc chia thanh hai dang: tdc nhan lanh & dang long nhu NHj
16ng, freon (din xuét halogen cua cac hydrocarbon no) va tac nhan lanh & dang rin chu
yéu & dang da kho (tuyét carbonic), da wdt va hdn hop d4 mudi duge dung dé bao
quan c4, tom sau khi danh bit.

2.1.2. Khai niém vé lanh

Khai niém “lanh” duoc hiéu 13 chi trang thai vat chat c6 nhiét d thap hon nhiét
dé binh thuong. Nhi¢t dd binh thudng l1a nhiét do thich hop cho co thé con nguoi.
Nhiét d6 nay thay doi tuy theo con ngudi & x{r néng hay xu lanh va né dao dong trong
khoang tir +18°C dén +25°C. Nhu vdy c6 thé coi giéi han trén cua lanh 1a +18°C
(Nguyén Xuan Phuong, 2004).

2.1.3. Ché d9 1am lanh

Ché do 1am lanh thich hop 14 nhitng quy dinh vé sy lién quan chat ché gitta cac
thong s6 cua qué trinh 1am lanh nhu nhiét do, do am, thoi gian... dé dam bao gilt dugc
chat luong ctia thyc pham tot nhat.

Ché d6 lam lanh dugc xem 13 mot ham sé cia nhiéu bién sé no phu thudc vao
tinh chat, trang thai ciia san pham, diéu kién trang thiét bi va yéu cau st dung san
pham sau khi 1am lanh (Nguyén Xuan Phuong, 2004).

Néu 1am lanh trong moéi trudng khong khi thuong nguoi ta chon ché d6 1am lanh
nhu sau:

— P06 am khong khi phong 1am lanh khoang 85 — 100%.

—  Van tdc chuyén dong cua khong khi khong c6 dbi luu cudng buc 1a
0,1 — 0,2 m/s, con ddi luu cudng birc cho phép 16n hon 0,5 m/s.

—  Nhiét o cia khong khi: nguoi ta gitt nhiét d§ khong khi phong lam
lanh thip hon nhiét d6 dong bang cua san pham 1 — 2°C.



2.1.4. Phén biét lanh thwong, lanh dong, lanh thAm d6 va lanh tuyét doi
Sy phan chia khai niém nay chi mang tinh twong d6i tuy theo nhiét d6 va dugc
chia theo céac thang nhiét do sau:
— Lanh thuong: t° gsng bang < t° < +18°C.
— Lanh dong: -100°C < t° < t° gong bang -
— Lanh tham d6: -200°C < t°< -100°C.
— Lanh tuyét d6i: -272,999985°C < t°< -200°C.

Trong su phan chia nay chi c6 lanh va lanh dong 1a r6 rang va phan chia co ban
nhét. Lanh thuong 1a nudce chua co su bién thanh d4 con ton tai & trang thai 1éng, con
lanh dong 1a nudc da tao thanh da (Nguyén Xuan Phuong, 2004).

2.1.5. K¥ thuit lam lanh dong thue phim

» Su khac nhau co ban gitra lam lanh va lanh dong thuc phém

Su khac nhau co ban gitra 1am lanh va lam lanh dong 1a lam lanh ha nhi¢t do san
pham xudng gan nhiét 46 dong bang cia dich bao nhu vay qua trinh lam lanh khong c6
su tao thanh tinh thé nuée da trong san phém. Con lam lanh dong 1a ha nhi¢t do xuéng
dudi nhiét d§ dong bang cua dich bao nhu vay trong qua trinh lam lanh dong c6 su tao
thanh nuéc da trong san pham. Tuy theo mirc d6 1am lanh déng ma luong nude trong
san pham chuyén thanh da tir 80% trd 1én.

Vé qué trinh bao quan tiép theo ta thiy 1am lanh va bao quan lanh tuy c6 kim
ham duogc su hoat dong ctia cac enzyme va vi sinh vat nhung chiing van hoat dong
khoe vi mdi trudng cho ching hoat dong van con. Do vay lam lanh va bao quan lanh
chi kéo dai dugc thoi gian ngén. Qua trinh lam lanh dong ngoai tac dung ctuia nhiét do
thap kim ham con 1am mat méi trudng hoat dong cua da sé enzyme va vi sinh vat, do
vay kim hdm gan tbi da su hoat dong ctia chung. Nho vay qua trinh 1am lanh dong va
bao quan lanh dong thoi gian dai hon nhiéu. Sy 1am lanh d6ng hién nay rat da dang va
phong pht.

» Duya theo qua trinh lam lanh dong nguoi ta chia chung thanh ba loai nhu sau:

— Lam lanh dong cham.
— Lam lanh dong nhanh.

— Lam lanh dong cuc nhanh.



e Phuong phép lam lanh dong cham

Phuong phap lam lanh déng cham thuong tién hanh trong méi truong cé nhiét do
khong khi 16n hon -25°C va van téc dbi luu khong khi nhé hon 1 m/s nén thoi gian lam
lanh dong thuong kéo dai tir 15 — 20 gid tiy theo kich thudc va loai san pham. S tinh
thé d4 hinh thanh trong gian bao va té bao it nén co kich thudc 16n, d& giy nén su co
xat 1am rach mang té bao va pha hiy cdu tric mo té bao. Khi dua san pham lanh dong
ra tan gia thi luong dich bao bi thoat 1am giam dinh dudng cta san pham. Vi vy ngay
nay phuong phap 1am lanh déng cham it duoc dung dé kéo dai thoi gian bao quan thuc
pham.

e Phuong phéap lam lanh dong nhanh

Phuong phép lam lanh dong nhanh thuong dugce ap dung trong moi truong khong
khi hodc moéi trudng 16ng. Moi truong 1ong thuong dung 1a cac dung dich mudi (hodc
hdn hop mubi) dé nhiét do dong bing cua dung dich cang thip cang tt. Lam lanh
dong trong moi truong 1ong tuy c6 hé s6 cap nhiét 16n (o), thoi gian ngan nhung dé
gy ban va lam hong thiét bi.

Lam lanh dong trong moi truong khong khi khi typsng xni <= -35°C véi van tbe
khong khi Vipsne kni = 3 — 4 m/s. Cac phong lam lanh dong nho voi tkhong khi <= -
40°C, voi Vihong kni = 5 m/s. Khi str dung khong khi c¢6 nhugc diém sau: hé s6 cép nhiét
o nho, o = 6 — 8 kcal/m2.h.do khi & trang thai dbi luu tw nhién. Dé khic phuc ta c6 thé
tang van toc khong khi 1én nhung a ting ciing khong nhiéu. San pham lam lanh dong
nhanh do c6 nhiéu tinh thé d4 duoc tao thanh & trong té bao va gian bao vdi lugng rat
nhiéu va kich thudc tinh thé rat bé nén khong lam rach mang té bao va cau triic mo vi
vay co thé giit dugc tot chat luong ban dau cua san pham.

e Phuong phéap lam dong cuc nhanh

Cung véi sy phat trién cla k¥ thuat lanh, k¥ thuat lam lanh dong cyc nhanh ciling
duogc 4p dung. Lam lanh dong cuc nhanh thuong duoc tién hanh trong moi truong
long, nito long, freon 16ng hoac mat s6 khi hoa long khac. Thoi gian lam lanh dong
cuc nhanh san pham chi trong 5 — 10 phut (chi bang khoang 1/6 thoi gian lam lanh
d6ng nhanh), do rt ngin thoi gian nén 1am lanh dong cuc nhanh. San phdm lam lanh
d6ng cyc nhanh hau nhu giir dwoc nguyén ven pham chat tuoi sdng cua san phim ban
dau. P6i véi nAm men thi nguyén nhan cia viéc dong bang cuc nhanh trong nhan té

bao, ddn dén kha ning thim thiu cta nudc bén trong té bao khong xay ra.



> Nhitng bién ddi xay ra trong qua trinh 1am lanh dong thuc pham

Thuce té qua trinh 1am lanh déng 13 1am giam nhiét d6 xudng dudi nhiét d6 déng
bang cua dich bao vi vy khi bao quan lanh déng nhiing bién doi xay ra rat cham (vi
hau hét nudc trong dich bao déng biang khéng con moéi truong cho vi sinh vat va
enzyme hodt dong). Su dong bang phu thudc vao nhiéu yéu td khac nhau nhu nhiét do,
ban chat, van téc chuyén dong cia méi trudng.v.v.

= Su anh hudng ctia nhiét do qua lanh té1 qua trinh tao da

Trong qua trinh lam lanh dong luén c6 hién tugng qua lanh tic 1a ha nhiét do
xubng dudi 0°C ma van chua cé sy dong bang. Su chdm tao thanh tim két tinh nay
phu thudc vao néng d6 chat tan trong dich bao. Trong méi trudng 16ng ludn cé chuyén
dong nhiét va chuyén dong twong hd. O nhiét d6 thap thi chuyén dong nhiét giam va
chuyén dong twong hd duoc ting cudng tic 13 ting cudng kha niang két hop cac phan
ttr lai voi nhau. O mot nhiét dd hé thong chuyén dong duogc can bang khi:

Piét hop = Pday + Pchuyén dong

Khi c¢6 su can bang nay thi xuat hién tdm két tinh cia mang ludi tinh thé do d6
nudc dugec dong bang.

Trong qua trinh 1am lanh dong thuc pham, dudi tac dung cta nhiét d thap c6 su
bién doi cua acid béo no thanh khong no nén ha duoc biang diém. Mit khic trong
protid ciia mang té bao bat dau lién két vdi mudi bang cach chuyén nito hoa tri ba
thanh nito hoa tri ndm va tao ra cac hop chit méi c6 kha nang hut nudc.

Mbi phan tor gam lién két voi mot lugng nude nhat dinh. Muén tach duogc lugng
nudc éy ra can lam giam nhiét d0 mdt luong At = 1,840C. Do chinh 1a d0 ha bang diém
trong dinh luat Roaoult:

At=1,84n
Trong d6: n —ndng do phan tir gam
m — khdi luong chat hoa tan,g
M — phan tir lugng cua chat hoa tan.

Nhu vay do ha bang diém At ty 1€ thuan voi nff)ng dd phan tr n cua dich bao, vi
vay trong k¥ thuat dong lanh thuc phrflm phai chu y dén do ha bang diém, chi & nhiét
dd nay mai tao duogc nhiéu mam tinh thé do vay kich thudce tinh thé da nho khong lam
anh hudng t6i cau tric té bao. O khoang nhiét do qué lanh -1 dén -4°C, s6 tinh thé da

dugc tao thanh trong san pham it nén kich thude tinh thé d4 tvong ddi 16n, dé lam rach



mang té bao thuc phém, con néu tao duoc do qua lanh tr -10 dén -40°C thi s tinh thé
tao thanh s& nhiéu do kich thudc tinh thé da nhé chi khoang 5-10pm (theo s6 liéu cua
Nicoski) con néu nhiét do dat t6i -80°C thi chét 1ong s& khong tao thanh tinh thé ma
chi tao duoc chit rin vo dinh hinh. Nhiéu cong trinh nghién ctru con cho biét néu ¢
nhiét d6 cao hon -30°C thi kich thuéc tinh thé da phat trién déu ra xung quanh va 16n
dan déu vé cac phia. Néu ¢ nhiét do thip hon -30°C thi kich thudc tinh thé d4 chi phat
trién theo chiéu dai nén tinh thé da tro thanh soi dai bao boc quanh té bao, khi d6 n6
khong chi khong phé v& cdu tric té bao thyc pham ma con bao vé cho té bao toan ven
(Nguyén Xuan Phuong, 2004).
2.1.6. Tac dung ciia nhiét do thip d6i véi hoat ddng cuia vi sinh vat

Duéi tac dung cua nhiét do thép mot s vi sinh vat bi han ché hoat dong hoac bi
chét boi cac nguyén nhan sau (Nguyén Xuan phuong, 2004):

—Phan protein ctia vi sinh vat bi bién ddi hay bi phan huy do hé thdng keo sinh
hoc (keo protein) cling bi pha huy. Su giam nhiét d§ kéo theo su gidm nang
luong bé mit cua nudc, gidm cac luc két hop voi cac h¢ keo, su giam kéo dai
dén mirc nao d6 thi nude bat dau tach khoi vo hydrat 1am cho protein cudn tron
lai. Mat khac sy giam nhi¢t do lam cho luc déy gifra cac phan tr giam di va dén
mirc ndo d6 thi bat dau dong tu protein. Su dong tu protein do nhiét d6 1a thuan
nghich, khong bién dbi hoan toan tinh chat protein, do vay sau thoi gian lam
lanh va lam lanh dong khi tién hanh lam 4m hoic tan gia vi sinh vat lai tiép tuc
phat trién.

— Su pha hity co hoc & té bao vi sinh vt trong qua trinh dong bang tinh thé nudc
da. Cac tinh thé nudc dd co goc canh nén né cé thé chén ép 1am rach mang té
bao cua vi sinh vat.

—Su chuyén nudc thanh nudc da: khi nhiét do san phém dat -18°C thi bén trong
thuc pham 80% nudc da dong bing (d6i véi thit cd), con ddi véi rau qua ¢ -8°C
da dong biang 72% va & -15°C dong biang 79% nudc. Do d6 moéi trudng hoat
dong cua cac enzyme va cac vi sinh vat hiu nhu khong con vi thiéu nuée ty do.
Riéng nim méc c6 thé sdng & noi khan nude nhung luong nude t6i thiéu phai
dat 15%.

—Su thay d6i ap suat, pH, ndng d6 chét tan va ap suét thAm thdu. Do nudc bi

dong bang va tach ra & dang nguyén chat (dung maéi két tinh trudc) nén nong do



ctia dich bao ting 1én, 4p suit tham thiu ting 1én va pH giam do d6 vi sinh vat
rat kho phat trién.

NAm men 14 vi sinh vat va lanh: phat trién duoc & nhiét d6 -2°C dén 3°C, méi
truong thich hop nhét ciia né 1a san phim chua. Nhin chung c6 thé phat trién duoc &
trong tat ca cac san phdm bao quan lanh.

Nhu vay chung ta thdy mudn diét trir vi sinh vat bang lanh 1 rat kho khin doi hoi
phai ha nhiét d6 that nhanh dot ngdt va nhiét do rat thap. Nhung diét mot phan va han
ché sy hoat dong, phat trién thi nhiét do thép lai tac dung rat 16n. Bat dau tir nhiét do -
6°C dén -8°C thi hé théng men bi diét phan 16n nhung mot sé ndm mdc van con hoat
dong.

2.1.7. Téc @6 1am lanh

Tbc do 1am lanh 1a tdc d nhiét cta san phém (°C/h). N6 c6 y nghia rat 1on trong
viéc bao vé cac dac tinh ban dau cua san pham (Nguyén Xuan Phuong, 2004).

Téc d6 1am lanh thé hién mot sy giam trung binh cta nhiét d6 trén mot don vi
thoi gian. Nhin chung ngudi ta ¢6 xu hudng lam lanh nhanh (tang téc 1am lanh), nhung
khong duge dé xay ra manh nhu bay hoi nudc trén bé mit san pham bang cach bao goi
san pham hay ting d6 am twong d6i ciia moi trudng khong khi. Ngoai ra khi lam ting
d6 am con c6 tac dung lam tang kha niang dan nhiét ciia khong khi.

> Anh huong cta toc d6 1am lanh dén kha ning sdng cua té bao ndm men
S. cerevisiae

Téc d6 1am lanh cua té bao trong giai doan 1am lanh 1a mot yéu t6 then chdt trong
qua trinh siy thing hoa. Toc d6 lam lanh t6i vu nhat duoc tao thanh bdi 2 4nh hudng
trai nguoc:

= Nong do chat tan bén trong va bén ngoai té bao chiu trach nhiém dbi véi sy
ton thuong té bao khi toc do 1am lanh thap hon tdc d6 lam lanh t6i uu.

= Sy déng biang bén trong té bao chiu trach nhiém cho viéc tén thuong té bao
khi téc d6 lam lanh nhanh hon téc d6 lam lanh t6i wu (Mazur,
1967,1979,1977).

O tc d6 lam lanh rat cham, kha nang tham thau trong va ngoai bao cd thé van &
trang thai can bang. Khi nudc dong bang, ndng d6 dich trong va ngoai té bao ting dan
1én dan dén su pha huy té bao (Meryman, 1974). Khi téc d6 1am lanh tr& nén nhanh

hon, nong d6 dich trong va ngoai té bao ciing ting nhanh hon. Sy khac nhau giita tinh



thAm trong va ngoai té bao s& phu thudc vao ti 18 ting tinh thim ngoai bao, va bé mit ti
1¢ dung tich cta té bao (Mazur, 1984). O téc d6 1am lanh nhanh, té bao khong thé mat
nuéc di nhanh dé duy tri dién thé tham thau cia nudc ndi bao ¢ trang thai can bing
v6i nude ngoai bao. Dich ndi bao cang liic cang cham dong dan dén tao thanh d4 trong
nhan té bao. Hiéu tng dong bing vé mat hinh thai hoc c6 thé quan sat dudi
cryomicroscope (Coulson et all., 1986; Smith et al., 1986). O téc d6 lam lanh t6i wu
(1°C/phit - 10°C/phit), té bao S. cerevisie co lai toan bd trong khi & toc do 1am lanh
cao hon, da ngoai bao 1am mat kha ning song sot cua té bao (Morris et all., 1988).
2.2. K§ thuat siy
2.2.1. Vat 4Am
Vit am trong k¥ thuat sdy 1a cac vat c¢6 kha nang chira nude hodt hoi nudc trong
qua trinh hinh thanh hodc gia cong thanh cac vt liéu ( Tran Van Phu 2001).
» Daic trung vat ly co ban ctia nude
Nudc trong vt am co thé ton tai & 3 thé: thé ran, thé 1ong va thé hoi. O 4p suit
khi quyén (760 mmHg) nudc chuyén tir pha ran sang pha 1ong va nguoc lai & 0°C véi
nhiét an néng chay bang 332,322 Kj/Kg va soi hay ngung tu & 100°C véi nhiét an hoa
hoi 2256,3 Kj/Kg. Nudc 1a dich thé dinh wét. Stc ciang bé mit ngoai & 20°C bang
0.0727 Pa. Céc dac trung vat 1y trén cling nhu cac dac trung khac cia nudc dé, nudc
va hoi nude déu phu thudc vao nhiét do va ap suat. Nudce ¢ 4°C 1a nudc co6 mat do 16n
nhat.
» Cac dac trung trang thai Am cta vat liéu
Nhiing vat dem sdy déu 14 nhimg vat am c6 chira mot khoi luong chét 1ong dang
ké (chi yéu 1a nudc). Trong qua trinh sdy am chat 16ng trong vat bay hoi, d6 4m cua
no6 giam. Trang thai cua vat liéu am dugc xac dinh boi d6 4m va nhiét do cta no. Do
am cua vat c6 thé biéu thi qua do am tuyét dbi, @6 am toan phﬁn, d6 chtra 4m va n@)ng
do am.
» Céac dang lién két 4am trong vat li¢u am
Vat am thuong 13 tdp hop cua ba pha rin, 16ng, va hoi. Cac vat rin dem siy
thuong 1a cac vat xop mao din hoic keo x6p mao dan. Trong cac mao dan c6 chira am
1ong cting v&i hdn hop hoi — khi ¢6 thé rat 16n nhung ty 1¢ khéi luong ciia nd so véi
phan ran va phan am 16ng c6 thé b qua. Do vay trong k¥ thuat say thuong coi vat thé

chi gom phan ran kho va am long.
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Dién bién qua trinh sdy cta vat 4m sé& bi chi phdi boi cac dang lién két 4m trong
vat. C6 nhiéu cach phan loai cac dang lién két 4m. Theo P.H. Robinde thi tat ca cac
dang lién két Am duoc chia lam 3 nhom chinh 1a: Lién két hoa hoc, lién két hoa ly va
lién két co 1y.

» Lién két hoa hoc

Lién két hoa hoc gitta 4m va vat kho rat bén viing trong d6 cac phan tir nudc da
tr¢ thanh mot bo phéan trong thanh phﬁn hoa hoc cua phan tir vat am. Loai 4m nay chi
c6 thé tach ra khi c6 phan tng hoa hoc va thudng phai nung néng vat dén nhiét do cao.
Sau khi tach am tinh chat hoa 1y ciia vat thay doi. Qué trinh sdy yéu cau giit nguyén
cac tinh chat hoa 1y cua vat.

= Lién két hoaly

Lién két hoa 1y bao gom hai kiéu 14 lién két hap thu va lién két tham thau.

v Lién két hip thu: trong cac vat am ta gip nhiing vat keo. Vat keo ¢
ciu tao dang hat. Do ciu tao dang hat nén vat keo cé bé mit bén
trong rat 16n. Vi vay n6 c6 nang luong bé mit tu do dang ké. Khi tiép
xtc véi khong khi 4m hay truc tiép voi nudce, 4m s& xAm nhdp vao
vat theo cac bé mit tu do nay tao thanh lién két hép thu gitra nudc va
bé mat.

v Lién két tham thau: lién két tham thau 13 su lién két hoa 1y giita nudc
v6i vat ran khi ¢6 su chénh 1éch nong d6 cac chat hoa tan & trong va
ngoai té bao, tirc 12 co chénh 1éch ap suit hoi nudce. Qua trinh tham
thau khong kém theo hién twong tdéa nhiét va khong lam cho vat bién
dang. V& ban chat, am tham thiu trong cic té bao khong khac voi
nudc binh thuong va khong chira cac chat hoa tan vi cac chat hoa tan
s& khong thé khuéch tan vao trong té bao clng vi nudc.

= Liénkétcoly

Pay la dang lién két giita nudc va vat lidu duoc tao thanh do stic ciang bé mit clia
nudc trong cac mao dan hay trén bé mit ngoai cta vat. lién két co hoc bao gém lién
két cau trac, lién két mao dan va lién két dinh uéc.

v' Lién két cAu trac: lién két ciu tric 1a lién két gitra nudc va vat liéu
hinh thanh trong qué trinh hinh thanh vat. Dé tach nudc trong truong

hop lién két cau trac ta co thé lam cho nude bay hoi, nén ép vat hodc
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pha v& cAu tric vat v.v. Sau khi tach nuGe vat bi bién dang nhiéu, co
thé thay d6i tinh chat va tham chi thay d6i ca trang thai pha.

v' Lién két mao dan: nhiéu vat 4m c6 ciu tao mao quan, vi du: go, vai
v.v. Trong céc vt thé nay cd vo sd cac mao quan. Cac vat thé nay khi
dé trong nudc s& theo cic mao quan xAm nhdp vao vat thé. Khi vat
thé nay dé trong moi truong khong khi am thi hoi nudc s& ngung tu
trén bé mit mao din va theo cac mao quan xdm nhép vao vat thé.
Mubn tach 4m c6 lién két mao dan ta cin 1am cho 4m bay hoi hoic
day m ra bang ap suat 16n hon ap sudt mao dan. Vat sau khi tach am
mao din néi chung van giir duge kich thude, hinh ddng va céc tinh
chat hoa Iy.

v' Lién két dinh u6t: lién két dinh woc 1a lién két do nude bam dinh vao
bé mat vat. Am lién két dinh u6t dé tach khoi vat bang phwong phap
bay hoi dong thoi c6 thé tach ra bang cac phuong phap co hoc nhu:
lau, tham, thdi, vat ly tm v.v.

2.2.2. Cac phuong phap lam kho vat liéu
Trong cong nghiép hoa chat, thyc pham thi qué trinh tich nudc ra khoi vat lidu
(lam kho vat liéu) la rat can thiét. Tuy theo tinh chat va do am cua vat liéu nguoi ta
thyc hién mdt trong cadc phuong phép tdch nudc ra khoéi vat li¢u sau day:

= Phuong phap co hoc: dung may ép, loc, ly tdm v.v. dé tach nudc,
phuong phép nay ding trong truong hop khong can tach nudc triét dé
ma chi lam kho so b vat liéu.

*  Phuong phép hoa ly: dung mot hoa chat dé hat nudc trong vat li¢u, vi du
dung caxi clorua, axit sunfuric... Phuong phdp nay twong d6i dit va
phtec tap, chu yéu 1a dé hit nudce trong hdn hop khi.

* Phuong phap nhi¢t: dung nhiét dé lam bdc hoi nude trong vat li¢u,
phuong phap nay dugc st dung rong rai. Qua trinh lam thoat hoi nudce ra
khoi vat liéu bang nhiét goi 1a siy.

= Phuong phép tham thau: ding mét dung méi c6 nong do chat tan tuong
ddi cao dé ngam vat li¢u. Qua trinh nay lam chit tan thAm vao vat liéu va

nudc dugce day ra khaéi vat liéu.
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2.2.3. Pai cwrong vé qua trinh siy

2.2.3.1. T4c nhan siy

Tac nhan siy 13 nhitng chat dung dé chuyén chd luong 4m tach ra tir vét sy
(Hoang Van Chuoc, 2004).

Trong qua trinh sdy moi truong budng say ludn luén duge bod sung am thoat ra tir
vat sdy. Néu luong 4m nay khong duoc mang di thi d6 4m twong dbi trong budng siy
tang 1én, dén mot lac nao d6 s& dén su can bang gilta vat sdy va moi truong trong
budng sy va qua trinh thoat 4m tir vat siy s& ngimng lai, ldc nay phan ap suat hoi nuéc
thoat ra tir vat bang véi phan ap suat cua hoi nudc trong budng siy. Do vy cung véi
viéc cung cap nhiét cho vat dé hoa hoi 4m 1ong dong thoi phai tai am da thoat ra khoi
tir budng sdy. Nguoi ta sir dung tac nhan siy lam nhiém vu nay.

Céc tac nhan sdy thuong 1a cac chat khi nhu: khong khi, khoi, hoi qua nhiét. Chat
long cling dugc st dung lam tac nhan séy nhu cac loai dau, mét s loai mudi nong
chay.v.v...Trong da sb cic qua trinh sdy tic nhan sdy con 1am nhiém vu gia nhiét cho
san pham sy, vi du, trong cac qua trinh say ddi luu tac nhan sdy vira lam nhiém vu gia
nhiét cho vat liéu séy vira 1am nhiém vu tai nhiét. O mot sd qua trinh séy nhu séiy buc
xa tac nhan séy con c6 nhiém vu bao vé san phém séy khoi qua nhié¢t. Hai loai tdc nhan
sdy thong dung nhét 1a khong khi va khoi.

2.2.3.2. Toc @p say

> Khai niém vé toc do siy

Téc do sdy duoc xac dinh bang luong kg 4m (nudc) bay hoi trén 1 m? bé mit vat

lidu sdy trong mot don vi thoi gian (1 gid) va dugc biéu thi dudi dang vi phan nhu sau:
U = dW / (Fdt) (kg/m*.h)
Trong do:
W: lugng 4m bay hoi trong thoi gian say, kg/h.
F: bé mat chung cua vat li¢u séy, m?.
t: thoi gian sy, h.

Khi biét duoc téc do sy, ta c6 thé tim duoc thoi gian siy theo cong thuc:

t=[Gu(X4 - Xc)]/ (UF)
Trong do:

Gy: luong vat liéu kho tuyét ddi trong vat lidu sdy, kg.
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X 4, X¢: d0 4m ban dau va cudi cua vat liéu Qiy, kg/kg vat liéu kho
tuyét doi.
> Cac nhan t6 anh hudng dén toc do siy
Téc d6 say phu thudc vao nhiéu nhan td, sau day 1a mot sb nhan tb chu yéu:

- Ban chét cta vat liéu sdy: cdu trac, thanh phan hoéa hoc, dic tinh lién
két am v. v.

- Hinh dang vat liéu sdy: kich thudc vat liéu sdy, bé day 16p vat liéu v. v.
Bé mit vat liéu sdy cang 16n thi qu4 trinh sdy tién hanh cang nhanh.

- Db 4m ban dau va cudi cua vat liéu, df)ng thoi ca do 4m toi han cua vat
liu.

- Do am cua khong khi, nhiét do va téc do ciia khong khi. Nhiét do
khong khi cang cao, toc do khong khi cang 16n, d6 4m twong dbi cua
khong khi cang nho thi qua trinh say tién hanh cang nhanh.

- Tac nhén sdy: c6 thé siy bang khong khi hodc bang khoi 10, néu bang
khéi 10 thi nhiét d0 cao, nhung ciing chi sir dung dugc dbi v6i mot sb
vat liéu chiu duoc nhiét do cao.

- Chénh léch nhiét d6 ban dau va cudi cua tac nhan séy, nhiét do cudi
giam it thi nhiét do trung binh cila tac nhan sy cang cao, do dé toc do
sdy ciing ting. Nhung khong nén chon nhiét d6 cudi quéa cao vi khong
str dung triét dé nhiét.

- C4u tao may say, phuong thic siy va ché do siy.

2.2.3.3. Qua trinh siy
Qua trinh séy la qué trinh lam kho céac vat thé, cac vat lidu, cac san phém béng
phuong phap bay hoi ( Tran Vin Phi, 2001).
Nhu vay muén séy khoé mot vat ta phai tién hanh cac bién phap k¥ thuat sau:

- Gia nhiét cho vat dé dua nhiét do cua n6 1én dén nhiét do bdo hoa ung
v6i phan ap suat ctia hoi nudc trén bé mat vat

- Cap nhiét dé 1am bay hoi 4m trong vét thé.

- Van chuyén hoi 4m d3 thoat ra khoi vat thé vao moi truong.

Nhu vay trong qué trinh sdy xay ra cac qua trinh trao doi nhiét va trao ddi chét cu
thé 1a: qua trinh truyén nhiét tir cht tai nhiét cho vat sdy, qua trinh truyén am tir trong

vat say ra ngoai bé mat vat say, qua trinh truyén am tir bé mat vat say vao mai truong.
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Céc qua trinh truyén nhiét, truyén cht trén xay ra déng thoi trén vat sdy chung c6 anh
huéng qua lai 1an nhau.

2.2.3.4. Ché dp say

Ché d¢ siy duoc hiéu 1a quy trinh t6 chirc qua trinh siy ma cha yéu 1a cach t6
chtic qua trinh truyén nhiét truyén cht giita tac nhan sdy va vt liéu sdy va cac thong
s6 ctia nd dé dam bao ning suét hé thong sdy theo yéu ciu, chit lwong san pham tét va
chi phi van hanh ciing nhu chi phi ning lugng hop 1y ( Tran Van Pha, 2001).

Ché do séy 1a mot khai niém rong. Trong mot hé théng cu thé, ché do séy thuong
dugc hiéu nhu 13 nhiét d6 va 6 am cta tac nhan sdy vao va ra khoi thiét bi sdy, toc do
tac nhan sy, téc do thoat am v.v.

2.2.4. Cac phwong phap siy

Phuong phap sy chia ra 1am hai loai 16n 13 sdy ty nhién va sdy bang thiét bi. Sy
tu nhién 1a qua trinh phoi vat liéu ngoai trdi. Phuong phap nay sir dung nguén nhiét
btrc xa ctia mit troi va am bay ra dugc khong khi bay di (Nguyén Vin May, 2002).

Phuong phép say ty nhién c6 vu diém 1a don gian, dau tu vén it, bé mit trao doi
nhiét 16mn, dong nhiét burc xa tr mat tro1 téi vat co mat do 1on(tdi IOOOW/mZ).

Tuy vay sy tu nhién c6 nhugc diém 1a:

- Kho thyc hién co gi6i hoa, chi phi lao dong nhiéu.

- Nhiét d6 thap nén cuong do say khong cao

- San phém dé bi 6 nhiém do bui va sinh vat, vi sinh vat.

- Chiém dién tich mat bang san xuét 16n.

- Nhiéu san pham néu sdy tu nhién chat lugng san pham khong dat yéu
cau.

Céc phuong phap sdy nhan tao dugc thyc trong cac thiét bi siy.

C6 nhiéu phuwong phéap sy nhan tao khac nhau. Cin ctr vao phuong phap cung
cép nhiét ¢6 thé chia ra cac loai sau:

= Phuong phép sdy ddi luu: ngudn nhiét cung cép cho qua trinh siy 1a
nhiét truyén tir moi chat sdy dén vat liéu bang cach truyén nhiét dbi luu.
= Phuong phap btic xa: ngudn nhiét cung cap cho qua trinh sy thuc hién

bang btrc xa tir mdt bé mat nao d6 dén vat say.
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= Phuong phép siy tiép xuc: trong phuong phap niy ngudi ta cung cap
nhiét cho vat sdy bang cach cho tiép xuc truc tiép vat vdi bé mit ngudn
nhiét.
= Phuong phép sdy bang dién trudng dong cao tan: nhiét cung cip cho vat
sdy nho dong dién cao tan tao nén dién trudng cao tan trong vat lam vat
nong 1én.
= Phuong phép sdy thang hoa: phuong phap nay thuc hién bang cach lam
lanh vat dong thoi hut chan khong dé cho vat sdy dat dén trang thai thing
hoa ctia nudc. Am thoat ra khoi vat nho qué trinh thing hoa.
2.2.5. Phwong phap siy thing hoa
2.2.5.1. Nguyén Iy 1am viéc ciia h¢ thong siy thing hoa
Sy thing hoa 14 qua trinh tich am ra khoi vat lidu sy truc tiép tir trang thai rin
bién thanh trang thai hoi nhd qua trinh thing hoa ( Tran Van Phu, 2001).
Pé tao ra qua trinh sdy thing hoa, vat liéu sdy phai duoc 1am lanh dudi diém ba
thé. Piém ba thé 1a diém ma & d6 nudc ton tai dong thoi ba thé: thé ran, thé 1ong va thé
hoi. Tu do vat liéu séy nhan dugc nhi¢t luong dé am tur dang ran truc tiép thang hoa

1én thé khi va thai ra moi truong.

mmHg 4 A . K
Long

Ran Khi
4,58 B |
mmHg . D E .
B .
0 0,0098°C t°C

Hinh 2.1: Biéu dién d6 thi chuyén pha ciia nudc trén toa do p-t.
Diém O goi 12 diém ba thé. Nhiét do va ap suit ctia diém ba thé O twong tng: t =
0,0098°C va 4p suat p = 4,58 mmHg. Trén d thi hinh 2.1 dudng BO biéu dién ranh

gidi giita pha ran va pha hoi. Tuong ty nhu vay dudong OA 14 ranh giéi giita pha ran va
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pha 10ng va cubi cung duong OK 14 ranh gi6i giira pha 16ng va pha khi. Piém K goi la
diém t6i han, & d6 nhiét Am hoa hoi c6 thé xem bang khong.

Néu am trong vat liéu sdy co trang thai dong biang & diém F nhu trén hinh 2.1
ching han, duoc d6t néng ding ap dén nhiét do tp twong Gng v6i diém D thi nude &
thé ran s& thyc hién qua trinh thing hoa DE. Ciing trén hinh 2.1 c6 thé thay rang ap
sudt cang thp thi nhiét d6 thing hoa cua nudc cang bé. Do d6, khi cip nhiét cho vat
lidu sdy & ap sudt cang thap thi d6 chénh léch nhiét do gitta ngudn nhiét va vat liéu siy
cang ting. Dung vé& mit truyén nhiét thi day 13 vu diém cia sdy thing hoa so véi sy
chéan khong binh thuong.

Qua trinh siy thing hoa dugc chia lam 3 giai doan:

= Giai doan lam lanh: trong giai doan nay vat li¢u séy duoc lam lanh twr
nhiét d6 moi truong (khoang 20°C) xudng dén nhiét d6 -10°C + -15°C
(sdy thang hoa lién tuc). C6 thé 1am lanh vat liéu trong budng lanh riéng
(sdy thing hoa gian doan). Trong giai doan ndy khéng gian cua binh
thang hoa duoc hit chan khong va ap suét trong binh giam, do dé phan
ap suat hoi nudc trong khoéng gian binh ciing giam so véi phan ap suit
hoi nudc trong 1ong vat liéu say. Diéu dé dan t6i hién twong thoat am tir
vat lidu say vao khong gian binh thing hoa. Nhu vay két thuc giai doan
1am lanh nhiét d6 cua vat liéu siy nho hon nhiét d6 diém ba thé. Ap suit
trong binh thang hoa ciing nho hon ap suat ctia diém ba thé.

= Giai doan thing hoa: trong giai doan nay, nudc trong vat liéu siy bt dau
thang hoa méanh liét. D6 4m cia vat lidu sdy giam rat nhanh va gan nhu
tuyén tinh. Nhu vay giai doan thing hoa c6 thé xem 1a giai doan c6 tdc
d6 say khong doi.

= Giai doan bdc hoi 4m con lai: sau giai doan thing hoa, do trang thai cia
nudc trong vat liéu siy nam trén diém ba thé nén am trong vat liéu sy
tr& vé dang long. vi khi d6 ap suét trong binh thing hoa van dugc duy tri
bé hon 4p suat khi troi nhd bom chan khong va vat liéu sdy van tiép tuc
duogc gia nhiét nén am van khong ngimg tir dang 1ong 1én dang hoi va di
vao khong gian binh thing hoa. Nhu vay giai doan bdc hoi 4m con lai

chinh 13 qua trinh sy chan khéng binh thuong.
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Qua trinh dich chuyén 4m trong sdy thing hoa khac vé6i qua trinh dich chuyén am
trong cac hé thong sy khac 1am viéc ¢ 4p suat khi quyén. khi thing hoa, cac phan tir
nuéc khong va cham nhau. Nho d6 ma sdy thing hoa c6 mot vu diém rat 16n 1a bao
toan duoc chit luong sinh hoc ciia san phim sdy. Nhuge diém 16n nhét cua siy thing
hoa 1a chi phi sdy ctia 1 kg san pham rat cao, hé thong phirc tap, cong kénh phai ding
ddng thdi bom chan khong va may lanh. Do d6, van hanh phirc tap va doi héi cong
nhan co trinh do k¥ thuat cao.

2.2.5.2. Cau tao h¢ thong siy thing hoa

Heé théng say thing hoa gdm cac thiét bi chinh sau:

= Binh thang hoa: binh 1a mdt try tron. Mot day duoc han lién v6i hinh tru
con day kia 1a mot chom cau duoc gan két v6i than hinh try bang bu 16ng
dé dua vat lidu sdy vao ra. Pinh binh thing hoa c6 mdt mit bich dé ndi
v6i1 bom chan khong qua binh ngung-dong bang. Phia trong binh thang
hoa nguoi ta b tri cac hop kim loai xen k& nhau. Trén cac hop do6 1a cac
khay chira vat liéu sdy. Trong cac hop 1a nudc néng chuyén dong. Do
nhiét do trong binh thing hoa rat thap va c6 mot dé chan khong réat 16n
nén truyén nhiét giita cac thanh hop chira nude ndng véi vat liéu sy chu
yéu xdy ra nho biic xa nhiét.

= Binh ngung- dong bang: binh ngung-dong bang 13 mot thiét bi trao ddi
nhiét dang 6ng. N6 1a mot hinh try ding, trong do bd tri cac 6ng co
duong kinh 51/57 mm dugc gin két v6i nhau va véi hinh tru nho hai mat
sang. Hon hop hoi nudc va khong khi duge bom chan khong hut tir binh
thing hoa qua mot ludi phan phdi phia dudi di vao trong cac 6ng.
Amoniac dua vao trén mat sang va chtra ddy khong gian giira cac ong. O
day hon hop hoi nudc-khong khi duoc 1am lanh va hoi nudc trong hon
hop d6 ngung tu lai bam vao cac thanh trong cta dng, con khong khi kho
qua bom chan khong dé thai vao khi quyén. Nguogc lai, amoniac long
nhan nhiét cua hdn hop hoi nudce-khong khi dé bay hoi va qua binh tach

long vé may nén cia may lanh.



18

Hinh 2.2: C4u tao cua binh thing hoa
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Hinh 2.3: Céu tao cua binh ngung-dong bing
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= H¢ théng bom chan khong: c6 nhiém vu hut khi tao chan khong ban dau

cho binh thing hoa va trong thoi gian say c6 nhiém vu hut hét khi khong

ngung, bao dam sy lam viéc cua thiét bi.

. Hé théng lam lanh: nhiém vu cua hé théng lam lanh la lam lanh

san pham dén nhiét d6 yéu cau (dudi diém ba thé) va lam lanh binh

ngung dé ngung tu va déng bing am thoat ra, tao diéu kién duy tri chan

khong va ché do 1am viéc trong hé théng (Tran Vian Pha, 2001).
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Hinh 2.4: So d6 hé théng sdy thing hoa chu ky sir dung trong cong nghiép thuc

pham (G.I. Lappa — Stajenhexki).

1 — binh thing hoa; 2 — van; 3 — xyfon; 4 — bé chira nudc néng; 5 — binh ngung;

6 — binh tach long; 7 — gian ngung amodniac; 8§ — binh chira amdniac; 9 — may

nén; 10 — bom chan khong; 11,12,13 - dong co di¢n; 14 — bom ly tam; 15 —

phin loc; 16 - tam gia nhiét; 17 — chan khong ké; 18 — van diéu chinh; 19 —

khay chira vat liéu sdy; 20 — tAm gia nhiét dudi; 21 — bo diéu chinh nhiét.



Continuous freeze-drying system with up to 60 tons of fresh product per day per unit

Hinh 2.5: Hé thdng say thing hoa trong cong nghiép
2.2.5.3. May sdy thiing hoa dwoc sir dung trong nghién ciru
> Céu tao cia may lyopro 6000

Binh thang hoa

Khay dé
vat liéu

Hé thong

lam lanh

Binh ngung
tu

May bom

Hinh 2.6: C4u tao may Lyopro 6000



> Liét ké chi tiét vé k¥ thuat ctia may

Bang 2.1: Liét ké chi tiét vé k¥ thuat ciia may
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Tong quat vé may

Sau x rong x cao

526 x 842 x 480 mm

Puong kinh / cao ctia binh ngung tu

230/300 mm

Trong luong

90 kg

Nguon dién

230/50 hodc 115/60 V/Hz

Nhiét do xung quanh 5-32°C
Nhiing tham so cho hoat dong ciia may

Nhiét do -55/-90
Cong suat ngung tu / 24 gid 6 kg
Cong suat ngung tu / tong so 10 kg
Thé tich ngung tu 12 lit

» Cac budc van hanh may

- Pat budng va cac ké 1én, chi ¥ budng phai kin.

- Bat cong tac chinh ¢ phia sau may 1én.

- Cho doi su khoi dong ciia bo diéu khién.

- Man hinh hién thi phién ban phan mém hién hanh.

- Trong pre — menu, néu dén bom chua sing mau xanh, phai 4n nut

pump. Lic ndy bom s& khoi dong. Dé cho bom chan khong hoat dong it

nhat 30 phut trudc khi dong kho.

- Lam lanh binh ngung dén < -

70°C.

- Khi binh ngung dat dén nhiét d0 van hanh, dén nhiét do lanh sé xanh,

cho biét binh ngung da sin sang cho tién trinh dong kho.

- Can bang 4p suat bang cach 4n nit AIR & pre — freeze menu.

- Mo buéng dat vat liéu dong kho 1én cac k¢ trong buéng va dong buéng

va van xa nudc.

- An RUN.

- Pé ngimg qua trinh dong kho ta 4n END, sau d6 lay miu ra khoi cac

keé.
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- Dé khir d4 ta 4n de — ice , sau do 4n start dé bat dau chirc nang khur da,
sau do6 an stop.

2.2.5.4. Ung dung ciia phwong phap sy thing hoa

Phuong phép sdy thing hoa thu dugc san phidm cé chat lugng cao, khi sy
khong bi bién chét albumin, bao vé nguyén ven cac vitamin nhu lic tuoi, dac biét 1a
mg dung trong san xuit nhitng san pham c6 tinh nhay cam véi nhiét do cao nhu: sita,
rau, qua. Tuy nhién phuong phap nay con phirc tap va dat nén chi méi 4p dung rong
rdi trong san xudt duoc pham dé siy cac chat khang sinh nhu: pénixilin, treptomicin va
mot vai thuc pham chét luong cao.

2.3. Gi6i thiéu so Irge vé nAm men

N4am men 1a tén chung dé chi nhém nam thuong cé cau tao don bao va thudng
sinh san vo tinh theo 16i nay chdi.

N4am men phan bd rong rai trong ty nhién: dat, nudc, lwong thuc thyc pham, rau
qua. Pic biét chung hién dién nhiéu ¢ cac dit trong nho va cdy in qua.

Theo J. Lodder di xac dinh c6 349 loai nAm men, thudc 39 chi khac nhau. Theo
J.A. Barnett, R.-W. Payne va D.Yarrow xéac dinh c6 430 loai nim men, thudc 66 chi
khéc nhau.

Nhiéu loai nAm men c6 kha nang 1én men ruou vi vay con ngudi da biét sir dung
ching dé niu rugu, lam bia, con, glycerin. N4m men sinh san nhanh chong, sinh khdi
gidu protein va vitamin vi vy ching con dugc sir dung rong réi trong cong nghiép ché
bién thirc an bd sung cho con ngudi va gia sic.Nam men con duoc st dung 1am nd bot
mi , gdy huong nudc chim, 1am dugc pham. Tuy nhién, c6 mot s6 loai nAm men co thé
gdy bénh cho nguodi va gia suc (Candida), 1am hong lwong thuc thuc pham
(Mycoderma) (Vuong Thi Viét Hoa, 1999).

2.3.1. Hinh thai té bao

N4m men thuong c6 cu tao don bao. Hinh dang té bao ndm men thuong thay
d6i tuy theo loai, ngoai ra mot phan con phu thudce vao tudi giéng va dicu kién ngoai
canh. Noi chung, thudng ndm men c6 hinh tring hay bau duc (Saccharomyces
cerevisiae), hinh cau (Candida utilis), hinh éng (Pychia).v.v.

Mot s6 té bao ndm men cé hinh dai ndi tiép nhau thanh nhiing dang soi goi 1a

khuan ty hodc khuan ty gia. Thuong gip & cac giébng Endomycopsis, Candida,
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Trichosporon. Nhiéu loai nAm men chi sinh khuan ty gia khi khong dugc cung cap day
du oxy.

Kich thuéc t& bao ndm men thay ddi rat nhiéu, theo timg giéng, ting loai, noi
chung thuong to hon té bao vi khuan tir 5 — 10 lan. Céc loai nAm men don bao trong
cong nghi¢p thuong co kich thude 3-5 X 5-10 pm.

Men banh mi ¢ cac co so san xuit dang dung thudc giéng Saccharomyces loai
cerevisiae, 16p Ascomycetes, nganh nam. La t& bao hinh trimg hay bau duc, c6 kich

thude nho tir 5— 6 dén 10 — 14 pm.

Hinh 2.7: Hinh thai cia nAm men S. cerevisiae

2.3.2. Céu tao té bao
Té bao nam men duogc cau tao chu yéu tir nhitng thanh phan co ban sau: thanh té
bao, mang nguyén chat, chat nguyén sinh, nhan va cac co quan khéc.
> Thanh t€ bao
Thanh té bao nAm men trong sudt, nhon va day khoang 1000 A°, chiém khoang
25 — 30% trong lugng kho té bao. Thanh té bao gdm 3 16p: 16p ngoai cing c6 cu tao
hoa hoc chii yéu 1a lypoprotein. Lop gitta ¢6 cu tao cha yéu 13 manan protein. Lép
trong chii yéu 1a glucan. Chirc nang chu yéu 1a duy tri hinh thai cta té bao va duy tri ap
suat tham thau cua té bao.
> Mang nguyén sinh chat
Thanh phan cha yéu 1a lypoprotein chira nhiéu hop chat calci va men permease.
Chiéu day ctia mang nguyén sinh chit khoang 200 A°. Mang nguyén sinh chat thuong
an sau vao chat nguyén sinh tao thanh mang ludi ndi chat. Chirc nang chu yéu 1a diéu
hoa viéc hip thu cac chit dinh dudng va thai cac san pham trao doi chat.

> Chét nguyén sinh
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Khi té bao con non, chit nguyén sinh 13 dong nhét va do nhét thap hon so véi té
bao truong thanh. O té bao gia, té bao chat khong dong nhét do xuat hién khong bao va
cac co quan khac.

> Nhén té bao

Khac véi té bao vi khuan, té bio ndm men da c6 nhan thyc. Nhan thuong c6 hinh
bau duc hay hinh tron ndm gan khong bao trung tdm véi kich thude 1 — 2 pm. Nhan
dugc bao boc bé1 mang nhan, bén trong 1a mot 16p dich nhan chira hach nhan hay con
goi 14 nhan con. Nhan cua té bao ndm men chira protein, acid nucleic, nhiéu hé men va
ribosomes. Luong nhiém sic thé ctia nhan rat khic nhau tiy loai nAm men va chung c6
thé phan chia theo kiéu gian phan hodc doi khi theo kiéu tryc phan.

> Céac thanh phan khac

+ Khong bao: trong té bao nAm men c6 chira mot hodc nhiéu khong bao duoc
hinh thanh tir thé golgi hay mang ludi ndi chat. Khong bao chira day dich té bao, bén
ngoai dugc bao boc bo1 mdt mang lypoprotein goi la mang khong bao. Hinh dang
khong bao c6 thé thay doi tiy theo tudi va trang thai sinh 1y cta té bao. Vi tri cia
khong bao trong té bao ciing rat thay doi. Ching c6 thé nim & mot dau (néu té bao co
mot khong bao) hodc ¢ hai dau (té bao ¢ hai khong bao) hodc nam chung quanh (té
bao c6 nhiéu khong bao). Khong bao cé tinh tham thau cao va 14 noi tich lily cic san
pham trao doi chat.

+ Ty thé: ty thé nAm men c6 hinh bau duc, kich thudc khoang 0,2 — 0,5 x 0,4 —
1,0 um. Ty thé c6 hai 16p: nép trong hinh thanh nhiéu nép gip hoic dng nho hinh ring
luge 1am cho dién tich bé mat cua 16p trong ting 1én rat nhiéu va nép ngoai chia thanh
nhiéu 16p, c6 chira enzyme cta chudi ho hip, men phosphorin héa. Ty thé dugc cu
tao chu yéu tir hop chat protein va lipid. Chirc ning chi yéu cia ty thé 1a: thuc hién
cac phan (mg oxy hoa giai phong dién tir, tham gia tong hop ATP, tham gia giai phong
ning luong tir ATP va chuyén chung thanh ning luong khac cung cép cho té bao va
thuc hién qua trinh tong hop protein.

+ Ribosome: Tuong tu c4c vi sinh vat khac, ribosome cua nidm men cling tham
gia vao qua trinh tong hop cac hop chat trong co thé. Ribosome & té bio nim men ton
tai hai loai: loai 80 S gff)m hai tiéu thé 40 S va 60 S; loai 70 S gém hai tiéu thé 50 S va
40 S. Ribosome chtra khoang 40 — 60% ARN.
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2.3.3. Thanh phin héa hoc ciia té bao nim men

Thanh phan héa hoc va dinh dudng ctia nAm men phy thudc vao chiing nAm men,
moi trudng, trang thai sinh 1y ciing nhu diéu kién nudi cdy. NAm men chira trung binh
khoang 70 — 75% nudc va 25 — 30% con lai 1a chat kho. Cac chat kho clia nAm men
bao gdm céc thanh phan sau:

Protein: chiém khoang 40 — 60% chét kho trong nim men va c6 du céc acid amin
khong thay thé.

Glucid: chiém khoang 24 — 40% chi yéu la glycogen, ddy 13 chat du trit té bao.
Theo thanh phan cdu tao thi glycogen gidng nhu amylopectin nhung khac 1a khoi
lugng phén tir 16n hon. Ham luong ciia nd trong t& biao nim men phu thudc vao moi
truong dinh dudng. Trong méi truong du lugng dudng, luong glycogen ting dang ké.
Duéi tac dung ciia o - amilase glycogen s& bién thanh mantose va dextrin. Ngoai ra
nam men con chta polysacharic, trehalose, mannan, glucan va chitin. Nhiing nghién
ctru dong hoc vé sy bién d6i nang luong hydrat cacbon trong qua trinh bao quan nim
men cho thay 1 glucan, mannan va dang glycogen tan trong kiém va axit clohydric 13
yéu t6 cau tric té bao, trong khi trehalose va glycogen tan trong axit acétic, 1a chit tao
nang lugng chinh cho té bao. Ham lugng trehalose trong ndm men c6 lién quan dén
tinh bén viing cua no, luong trehalose cang cao, nAm men cang bén.

Lipid: chiém khoang 2 — 5%, 1a dinh dudng du trir cia nAm men. Trong ndm men
con chira cac chat twong tu chat béo nhu lexithin va sterol. Trong d6, quan trong hon
ca la ergoterol, chét nay dé bién thanh vitamin D duéi tac dung ctia anh sang mat troi,
con goi la tién vitamin D. Ngoai ra, nam men con c6 vitamin By, B, Bs va B.

Chét khoang: chiém khoang 5 — 11%, c6 vai trd quan trong trong hoat dong cta
té bao ndm men, dic biét 1a phospho c6 trong thanh phan photphatid, nucleoprotein.
Ngoai ra trong té bao nAm men con c6 chira cac ion kali, natri, canxi, magie, sét, luu
huynh va acid silicic.

2.3.4. Sw sinh san ciia té bao nAm men
> Sinh san bang cach nay chdi

Pay 14 hinh thirc sinh san pho bién nhit ciia té bao ndm men. Khi té bao truong
thanh, nhan s& dai ra va that lai chinh gitra. Trén té bao me bat dau phat trién mot chdi
con, hodt ciing mot luc té bao me c6 thé tao ra nhiéu té bao con ¢ nhiéu hudng khac

nhau. Mdi chdi con s& nhan mdt phan chat nhan va chat nguyén sinh tir té bao me. khi
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chdi con trudng thanh, né sé hinh thanh mot vach ngan dé tach khoi té bao me va song
doc lap. Co trudng hop, té bao con khong tach khoi té bao me ma tiép tuc ndy chdi tao
mot tap hop té bao ndm men c6 dang xuong rong hay con goi 1a khuan ty gia. Kiéu

sinh san nay choi thudng gap nim men giéng Saccharomyces, Candida, Torulopsis.

Hinh 2.8: Sy nay chdi cia ndm men S. cerevisiae

> Su phén chia té bao
Sinh san bang cach phan doi thuong gip ¢ nam men c6 dang soi dai, gidng
Schizosaccharomyces, giéng Endomyces. Qua trinh phan chia gidng nhu & té bao vi
khuan. Lic dau té bao dai ra va thit lai & chinh gitra. Noi thit nho dan t6i khi dt han
tao thanh hai té bao con.
> Sinh san bang bao tir
Nhiéu loai ndm men c6 kha nang hinh thanh bao tir. Nam men thudng hinh thanh
bao tir sau 5-10 ngdy nudi cdy trong mdi trudng mach nha (Vuong Thi Viét Hoa,
1999).
2.4. Cong nghé san xuit men banh mi
2.4.1. Vai nét lich s
Loai ngudi st dung nAm men dé 1am né banh mi tir trude khi biét dugc hinh thai,
cAu tao va dic tinh sinh 1y, sinh hoa cta chung.
Luc dau, nhitng nguoi Chau Au dé bot mi 1én men tu nhién va lam banh. Sau do,
vao thé ky 17 ngudi Chau Au bit dau khong cho bot mi 1én men tu nhién nita, ma sir
dung nam men bia dé nhao bot. Két qua cua vi¢c nay la lam khdi bot nd déu hon, banh

thom hon, dat bi¢t 1a khong chua nhu cho u ty nhién.
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Luc dau, ngudi Chau Au chi biét hét 16p bot & trén dich 1én men va dem lam
banh mi. Lop bot nay chira nhiéu t& bao ndm men chét, do d6 rat khé bao quan va déi
khi 1am hu qua trinh 1am banh. Ho d3 c¢b ging khic phuc nhuoc diém nay bang cach
loai bo phan nuéce va cho bot khoai tdy vao cin men bia, 1dy vai ép bé duoc nhidu
nudc trong can men bia.

Nam 1850 bat dau giai doan quan trong trong su phét trién cua cong nghé san
xudt nAm men banh mi. Nguoi Chau Au da biét san xuat sinh khdi nAm men banh mi
dang nhdo (dang paste). Luc ddu ho 1y cidn ndm men tir qua trinh san xuét ruou,
chuyén can nim men nay sang thing dyng ndm men, rira sach nim men bang nudc
lanh va dua vao may ép.

Nha may dau tién vira san xuat ruou vira san xuat nam men ¢ép 1a nha may cia
nuéc Ao duge xdy dyng vao nam 1860. Tir d6, phuong phap san xuat ndy duoc phat
trién rat rong rii ¢ cac nuéc Chau Au. Theo phuong phap nay, bap dugc nghién nho,
nau voi axit yéu va duoc thuy phan bang malt dai mach. Nguoi ta thuong cho hai
phan bot bap va mot phan dai mach dé tién hanh thity phan. Sau 12 gio tién hanh 1én
men, khi khéi 1én men st rat nhiéu bot, ngudi ta 14y hét phan bot nay, lam lanh va cho
di ép, con lai dem chung cét dé thu rugu manh. Hiéu suit ctia phuong phap nay thuong
rat thap. Sinh kh6i nAm men thuong chi khoang 9 — 10%, rugu 1a 30% so vai khoi
luong nguyén liu.

Nam 1878, L. Pasteur nghién ctru anh hudng ctia oxy dén sy phét trién ctia nim
men. Két qua cho théy khi ¢c6 mat ctia oxy, hi¢u suét thu nhan ndm men rat cao. Két
qua nghién ctru cia L. Pasteur dugc pho bién rong rii ¢ cac nude Chau Au. Kho khin
nhat trong viéc cung cap oxy cho qua trinh 1én men 14 do ngudi Chau Au st dung méi
truong nhio, nén oxy rat kho phéan tan déu va kho thoi khi cho toan bo khdi nhio nay.

Sau d6, nim 1886, nguoi Chau Au bat dau thay doi moi trudng. Nguoi ta khong
ding méi trudng nhio nita ma st dung dich nudc dudng. Phuong phap nay lan dau
tién dugc ap dung tai nha may Gianthan (nudc Anh). Nguoi ta sit dung nudc dudong tur
qua trinh thity phin bot lia mi hay dai mach dé san xuat ndm men. Cir 100 kg bot
nguoi ta thu dugce 18 — 20 kg nam men va 20 — 22 lit ruou. Tuy nhién, chét lugng nam
men van chua tt.

Nam 1900, nguoi ta st dung may ly tim téc d6 cao dé tach nudc ra khéi nam

men va phuong phép nudéi nam men dugc hoan thién dan. Lac dau nguoi ta nudi cay
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nam men & 15 — 17°C, hiéu suat ting hon binh thuong tir 2 — 8%. Sau dé, nguoi ta
nudi nAm men & nhiét do cao hon (25 — 30°C) véi dung dich duong 4%, lugng khi thoi
vao 1a 50 — 80 m*/gi¢r cho mot m® moéi truong. Két qua dat duoc rat tot: cir 100 kg bot
dem thiiy phan va nudi ndim men s& thu dugc 30 — 40 kg ndm men va 12 — 15 lit con.

Sau d6, k¥ thuat nudéi nAm men duoc cai tién. Nguoi ta thay bot thay phan bang
mat ri hodc phé liéu nha may dudng, nha may banh keo. Lugng duong dung dé 1én
men ciing giam hon, luu lwong khi dugc ting 1én dé ting kha ning ho hip cua nim
men.

Niam 1916, xuét hién nha may dau tién thuc hién cac cai tién nay. Nguoi ta cling
biét cho vao dich 1én men cac mudi vo co nhu mudi phospho va két qua 1a hiéu suat
thu nhan nAm men tir 35 — 45% d4 tang 1én 55 — 65%.

Nim 1940, nha may men banh mi 16n nhit Chau Au, véi cong suit 16500
tan/nam dugc khanh thanh & Moscow. Tir d6 dén nay, hiu nhu nudc nio & Chau Au
cling c6 hang chuc nha may 16n nho san xuit nAm men banh mi.

Ngay nay, men banh mi dugc san xuat rong khap trén thé giéi voi san luong 2,5
triéu tin/nam. Viéc ap dung cac ky thuat hién dai vao trong san Xuét, nganh cong
nghiép ndm men d3 khong ngiimg mo rong va phat trién. Ngoai ra, cac nganh cong
nghiép Ién men hinh thanh trén co s& vi sinh da thtra huéng cac thanh qua tir nhitng
d6i moi khong nglng cua nganh céng nghé ndm men, bao gdm cac qua trinh san xuét
cac enzyme, amino acid, va vitamin hoac cac chét thudc linh vuc y hoc nhu hoocmon,
vacxin, khang sinh v.v. (Nguyén Dtc Luong, 2002).

2.4.2. Tinh hinh san xuit men banh mi ¢ Viét Nam

O Viét Nam nhu cau vé men banh mi ngay cang tang va hién dang ¢ muc kha
cao: khoang 4 — 5 tAn/ngdy. Trong khi do, chi c6 khoang 15 co s dang san xuit men
banh mi, chu yéu la tu nhan voi trang thiét bi con tho so, quy trinh cong ngh¢ lac hau.
Do vay, viéc san xuat men banh mi con nhiéu nhuge diém, trong do phai ké dén: hiéu
suat men thap, chat luong khong 6n dinh, biao quan phirc tap va ton kém (Nguyén
bang Diép, 1995).

2.4.3. Vai tro ciia nAm men trong san xuat banh mi
Trong cong nghé san xuit banh mi, giai doan 1én men bot mi dong vai tro quyét

dinh dén chat lugng banh mi. Qua trinh 1én men dugc thyc hi¢n boi nam men. Khi d6
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nam men s& chuyén héa duong cé trong bot mi thanh cén va CO, theo phwong trinh

phan rng sau:

CeH1206 » 2C,HsOH + 2CO,

Chinh CO; s€ 1a tadc nhan lam banh mi né. Khi CO, dugc tao thanh s€ bi gitr lai
trong cac mang gluten. Gluten trong bot mi 13 loai protein rat dit biét, ching c6 tinh
chat dan hoi va tao mang. Cac protein khac khong ¢ dic tinh nay. Khi nuéng banh mi
& nhiét d6 cao, CO, s& ting thé tich, mang gluten s& cing ra va tao thanh nhiing tai
chira CO,.

Khi nhiét d6 cao hon, CO, sé& thoat ra khoi tai chira d6 va tao ra nhiing 16 Xép
trong banh, két qua 1a banh c6 do x6p. Kha nang 1én men cang manh, do xop ctia banh
cang nhiéu, banh cang nd va thé tich banh cang ting. Tuy nhién, khong phai thé tich
banh 16n quyét dinh dén chét lugng ctia banh mi. Mrc d6 ting thé tich cua banh chi
n6i 1én kha nang 1én men bot mi ciia nAm men. Cac nude san xuat banh mi cé yéu cau
muc ting thé tich rat khac nhau. Piéu nay phu thudc vao thoi quen khi sir dung banh
mi.

Trong san xuat banh mi hién nay ¢ cac nudc Chau Au, ngudi ta sir dung ba dang
nam men dé 1am no banh:

- Dang ndm men long.
- Dang nim men nhio (paste).
- Dang ndm men kho.

> Nam men dang l6ng

NAm men dang long c6 uvu diém 1a dé st dung va hoat lyc lam né banh rat cao.
Tuy nhién, ndm men 1dng ciing c¢6 nhuoc diém rat 16n 12 kho bao quan: thoi gian st
dung chi nam trong gidi han 24 gio sau khi san xuat. Chinh vi thé, viéc san xuat va sir
dung ndm men dang 16ng thudng duoc to chirc nhu mot phan xudng riéng trong nhiing
co s& san xuat banh mi mang tinh chét ty cung tu cip ma khong mang tinh chat thuong
pham ban trén thi truong.

Nam men 16ng 1a mot dang san pham thu nhan duoc ngay sau khi qua trinh lén
men hiéu khi két thuc. Ngudi ta thu nhan dich 1én men c6 chta sinh khéi ndm men
dang phat trién nay dé san xuat banh mi. Khi str dung dich nAm men nay lam banh mi,

nguoi ta thuong phai sir dung voi khdi luong 16n ( thuong tir 1 — 10% so voi khoi
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lrong bot mi dem str dung ). Khi sir dung nAm men 10ng can lwu ¥ dén chit luvong dich
nam men. Trong truong hop dich ndAm men nay bi nhiém cac vi sinh vt la s& giy ra
nhiéu qua trinh 1€n men khac nhau khi ta tién hanh G bot mi. Mat khac, ta st dung toan
bd dich sau 1én men ciing c6 nghia sir dung ca san phim trao d6i chit ctia qua trinh 1én
men nay. Nhu thé néu dich 1én men bi 14n qua nhiéu cac san pham khac nhau tir qua
trinh 1én men thu sinh khéi s& 1am giam chat luvong cam quan cta banh mi.

Hién nay nhiéu co sé san xuit banh mi & cac nuéc Chau Au va Chau My khong
str dung nAm men 16ng ma sir dung chil yéu nim men dang paste va dang kho.

> Nam men dang paste

N4am men paste 12 khéi nAm men thu dugc sau khi ly tim nam men 1ong. Nam
men paste thudng c¢6 do 4m khoang 70 — 75%. Nam men paste thudng c6 hoat lyc 1am
nd banh kém hon nAm men long do trong qu4 trinh ly tAm va thoi gian kéo dai, nhiéu
té bao nam men bi chét. Néu dugc bao quan lanh & 4 — 7°C, ta c6 thé str dung nam
men paste trong khoang 10 ngay. Nhu vay, néu chuyén ndm men 10ng sang nam men
paste ta kéo dai dugc thoi gian sir dung va thuan loi trong van chuyén. O nhiéu nudc
nhiéu co s& san xuit banh mi ciing thudng st dung ndm men paste. Liéu luong sir
dung ndm men paste thuong 1 — 5%, tly theo chat lugng ndm men.

> Nam men kho

N4m men kho duoc san xuét tir nAm men paste. Ngudi ta siy nAm men paste &
nhiét do < 40°C hodc st dung phuong phap siy thing hoa. NAm men kho thuong co
luc né khong cao nhung c6 wu diém rat 16n 13 thoi gian sir dung rat 1au va dé dang van
chuyén.

Men kho khong doi hoi phai co nude dudong dé chiing hoat hoa tro lai ma cé thé
phuc hoi hoat tinh ngay tirc khic chi véi nudc (néu am d6 <= 5%). Vi thé, s dung
men kho, banh mi ¢6 vi ngon c6 thé dugc san xuét trong mot thoi gian rat ngan.

NAm men kho thuong mai c6 thé duoc phan chia thanh hai loai, tuy thudc vao
phuong phap san xuat va thanh phan cta chung. Mot loai khong doi hoi bat ky diéu
kién dic biét nao dé san xuat chiing goi 13 men kho hoat tinh. Am do cia men nay dao
dong xung quanh 10% va ¢ dang hat thong thuong, nhung chi bdo quan dugc trong
thot gian ngén. Loai con lai dugc goi la men kho tac dung nhanh. Loai nay co am do
khoang 4% va thoi gian ton trir dai khoang mot dén vai nam trong bao bi chan khong

(Nguyén Dtic Luong, 2002).
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2.4.4. Cong nghé san xuat
> Nguyén liéu ding trong san xuit nAm men banh mi
Dé san xuit nAm men banh mi chat luong cao, ngudi ta st dung cac loai nguyén
liéu sau:
= Nudc: Nude sir dung trong san xuat nAm men banh mi 13 nuéc st dung
trong sinh hoat (nudc may). Trudng hop sir dung nudce giéng hodc nude
bé mit khac phai xtr Iy ching dé chat luong cac loai nudc nay dat chat
luong nudc may dung cho sinh hoat. Nudc dugce coi nhu nguyén li€u
chinh dung trong san xuét vi day la cong nghé 1én men chim hiéu khi.
= Ngudn hydratcacbon: Hydratcacbon sir dung trong san xuit nam men
banh mi la duong c6 trong mat ri. Nhu vay mat ri 1a nguyén liéu chinh
thr hai dung trong san xuat nAm men banh mi. Mat ri ¢6 hai loai: mat ri
tir qua trinh san xuat dudng tir ¢l cai duong va tir cdy mia. Mat ri tir ca
hai ngudn nguyén liéu khac nhau nay c6 rat nhiéu dic diém vat Iy va hoa
hoc gidng nhau. Trong san xuit nAm men banh mi, ngoai ham luong
duong ra, ngudi ta con quan tim dén ba van dé c6 anh huéng quyét dinh
dén chét lwong nAm men banh mi:
- Ham lugng biotin ( vitamin H ).
- Hé keo.
- Mau sam ctia mat ri
= Ngudn phospho va nito: Trong san xudt nim men banh mi ngudi ta
thuong sir dung urea nhu ngudn chtta nito va diamonphotphat nhu ngudn
chtra nito va photpho. Ngoai ra, ¢ rat nhiéu hop chéat vo co khac cua
photpho va nito déu ¢ thé str dung dé nudi cdy nAm men banh mi. Tuy
nhién, hai ngudn nito va diamonphotpho (DAP) 1a nhiing loai phan vo
co dugce stir dung nhiéu trong ndng nghiép, dé mua va ré hon rat nhiéu so
v6i cac chat khac nén chung duge str dung nhiéu trong san xuat nim men
banh mi. Lugng DAP st dung la 0,15 — 0,3%.
= Nguon kali va magie: Trong san xuat sinh kh6i nAm men, nguoi ta sir
dung K2CO3 va KCIl nhu nhitng ngudn kali va MgSO4.7H20 hoic
MgCI2 nhu ngudn cung cap magie (Nguyén Birc Lugng, 2002).

> Vi Sinh Vat trong san xuat nAm men banh mi
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Dé san xuit men banh mi ngudi ta gan nhu chi sir dung ching Saccharomyces

cerevisiae. Do phai 1a chung rat bén nhiét, c¢6 thé sinh san nhanh va dong thoi kéo dai

duogc hoat tinh enzyme ¢ nhiét do cao hoac & nhiét do rat thép. Ciing da c6 nhiéu

nghién ctru tim cach st dung cac loai Torula, Candida va Oospora dé san xuit men

banh mi, nhung cho dén nay nguoi ta van chua thanh cong trong viéc st dung cac loai

nay dé san xuit men banh mi & quy mé céng nghiép (Nguyén Duc Luong, 2002).

Nam men Saccharomyces cerevisiae dung trong san xuat banh mi phai dam bao

nhirng yéu cau sau:

Té bao ndm men c6 kich thude 16n, déu, c6 kha ning phat trién manh va
chiu duoc nhiét do cao.

Co6 hoat lyc enzyme zymase < 45 phut (gia tri nay dugc xac dinh khi cho
nam men (2,5%) 1én men 20ml dung dich duong 5%, giai phong ra dugc
10ml COy).

Hoat luc maltose < 75 phit (gia tri nay biéu thi thoi gian can thiét dé giai
phong 10ml CO, len men 20ml dung dich 5% mantose v&i ham lugng ndm
men 5%). Chi s6 nay dung dé danh gia kha ning 1én men duong mantose
clia nAm men.

Luc nd bot < 5 phut ( gia tri nay biéu thi thoi gian can thiét dé 1am ng 280g
bot vai 160ml dung dich NaCl 2,5% va lugng nAm men 13 5g).

Do bén ciia ndm men > 72 gid (xac dinh sy thay ddi thoi gian 1am no bot
ctia nAm men lic ban dau va sau mot thoi gian bao quan nhét dinh. Néu d6
bén cta nAm men cao thi sau 72 gid bao quan & nhiét 6 0 — 4°C. Thoi gian
lam nd banh khong dugc ting qua 5 phut).

> Cong nghé san xuét
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N4m men giéng
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Hinh 2.9: So d0 quy trinh cong nghé san xuat nAm men banh mi
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= Nuo6i gidng nam men

Nudi giong nam men la qua trinh tdng dich nam men gidng sau moi chu ky nuoi.

Ctr mbi mot chu ky nudi, lvong dich nAm men gidng ting tir 5-10 1an dung tich trudc

d6. Ta ctr tién hanh nhu vay cho toi khi nao dat duoc khdi lwong nim men giéng cin

thiét cho qua trinh san xuat.

biéu kién nuoi:

Méi trudng dich nha hay méi trudng nude duong co 2-4% duong, bd sung
thém mét s6 nudi dinh dudng.

Moi trudong phai duoc thanh tring va 1am ngudi trude khi cho giéng ndm
men vao hay chuyén tir chu ky trudc sang chu ky sau.

Nhiét do 1én men 13 26-30°C.

pH dich nuoi 4,0-4,5.

Thoi gian nudi tir 10-24 gio.

Nubi trén may lac hay thdi khi vo tring tiy theo dung tich binh nuéi ciy.

= Nudi nam men thuong pham theo chu ky

Trong giai doan nudi va cay can phai luu y may van dé sau:

Thanh phan méi trudng: moi truong nudi cdy ndm men thuong pham khong
khac nhiéu so vi méi trudng nudi cy trong qua trinh nhan giéng. Tuy
nhién thanh phan méi trudng phai tuyét ddi on dinh dé chit lugng nim men
dong déu ¢ tat ca cac mé nudi trong sudt qué trinh san xuat va moi truong
nudi cay phai vo trung.

Thiét bi nu6éi nAm men vira c6 dung tich thich hop, vira thudn lgi cho viéc
nap mdi truong, pha bot ciing nhu thu nhan san pham. Thiét bi phai duoc
lap dat hop 1y hé théng théi khi, hé thong canh khudy va tdm can dong
chuyén dong ctia méi truong dé 1am ting qué trinh trao doi chat cua vi sinh
vat.

Viéc cung cap oxy cho qua trinh tao sinh khéi rat can thiét. Oxy 1a mét trong
nhimg yéu t6 quan trong anh huong dén sinh trudong va phat trién ctia nAm
men Saccharomyces cerevisiae. Vi sinh vat nhat 1a nAm men khong thé sir
dung oxy & dang hoa tan trong mdi truong long. Luong oxy hoa tan trong

nudc rat it. Trong qua trinh phat trién, nam men s€ nhan oxy hoa tan va nhu
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vy luong oxy hao tan s& giam, do d6 cin phai cung cip oxy tir bén ngoai
thiét bi. NAm men Saccharomyces cerevisiae 13 loai vi sinh vat hiéu khi tuy
tién. Néu chi thiéu oxy trong mot thoi gian ngén, ngay lap tirc chiing chuyén
qua trinh 1én men hiéu khi sang qua trinh 1én men yém khi. Nhu vay luong
sinh khéi tao thanh rat it va duong s& duoc chuyén hoa theo cac chu trinh
duong phn ca cac chu trinh khac dé cudi cung tao ra nhitg san pham trao
ddi chét bac hai. Do do, qué trinh nuoi céy nidm men thu nhan sinh khoi bét
budc phai dugce cung cap oxy lién tuc. Nhu cau cung cp oxy cho qua trinh
phat trién cia nAm men khong phai lac nao ciing giéng nhau. Do d6, ta phai
thay d6i mirc d6 cung cap oxy theo diing nhu cau thuc cia ndim men. Trong
san xudt nam men banh mi, nguoi ta thuong két thiuc qua trinh nudi nam
men O giai doan ting trudng, béi vi, mot trong nhig yéu cau quan trong
cia nAm men banh mi 13 s6 luong té bao nAm men song phai chiém dai da
s6 nén khong thé doi dén giai doan can bang mdi tién hanh thu nhan sinh
khéi, 1am nhu vy ndm men thu duoc sé chira rat nhiéu té bao gia. Trong
nudi cdy nAm men banh mi, ngudi ta thuong nudi trong khoang thoi gian 8-
16 gio, t6i da 13 16 gio.
Nudi cdy ndm men theo chu ky c6 nhuoc diém:
v' Tbn nhiéu thoi gian cho giai doan vé sinh thiét bj va diéu kién san
Xuat.
v Sinh khdi nAm men thu nhan duoc bao gém ca t& bao mdi sinh
truong , té bao trudng thanh va té bao gia.
v' Bi tac dong manh boi chat dinh dudng va ham lugng kha cao
ngay tir thoi gian méi nudi cay.
= Nudi ciy ndam men thuong pham theo phuong phap lién tuc
Dé khic phuc cac nhuge diém cua phuong phap nudi cy theo chu ky, ngudi ta
thuc hién phuong phap nudi cay lién tuc. Uu diém 16n nhat ciia phuong phap nay la
ning suit ting va té bao nim men ludn luén duge d6i méi chat dinh dudng.
Phuong phap nudi ciy lién tuc con cho phép ta kiém soat va diéu khién dé dang
qua trinh. Diéu luu ¥ 14 viée cung cap oxy 1a phai lién tuc va cé cing mot mic do. Day

la diém khéc biét gitta phuwong phap lién tuc va phuong phép theo chu ky. Mirc do



36

cung cip khong khi trong phuong phap nay 1a 80-100m®/gid/m® méi trudng sudt qua
trinh nudi cdy.
» Thu nhén sinh khdi nAm men dang paste

Ngay sau khi két thuc qua trinh 1én men, ngudi ta phai thu nhdn sinh khdi nim
men ngay. Néu dé nim men & trong dich nudi cay s& 1am bién d6i chat lugng nam
men, trong d6 hoat tinh zinase va maltase s& giam rat manh.

Pé tach ndm men ra khoi dung dich 1én men, ngudi ta thuong dung phuong phap
ly tam. Thiét bi ly tAm ndm men thudng dugc thiét ké riéng va c6 hé théng nuée lanh
dé rira nAm men trong suét qua trinh ly tim. Ngudi ta phai sir dung nudc lanh dé tranh
hién tuong mat hoat tinh enzyme cua nim men.

N4am men sau khi ly tdm goi 1a nAm men dang nhdo (ndm men paste), con chira
rat nhiéu nuéc & dang tu do. Ham lugng nudc co nhiéu trong sinh khdi nay s€ lam
giam chat lugng nim men, do d6, ngudi ta phai ép sinh khoi nay.

> Thu nhan ndm men dang kho
Tir nAm men dang paste, nguoi ta dem sdy dé thu duoc nam men dang kho. Nam
men kho thuong cé d6 4m < 10% w. Néu d6 4m ndm men kho > 10% w rat khé bao
quan (Nguyén Puc Luong, 2002).
2.5. Chit phu gia
2.5.1. Khai niém chat phu gia

Phuy gia thuc pham 14 nhitng chat khong dugc coi 1a thuc pham hay 1a mot phan
chu yéu cua thuc pham, c6 it hodc khong c6 gia tri dinh dudng. Puoc chi dong thém
vao moét lvong nhd an toan cho strc khoe, nham duy tri chét luong, hinh dang, mui vi,
d6 kiém hay do axit cta thyc pham, dap tng nhu cau vé cong nghé trong san xuit ché
bién, dong goi, van chuyén, bao quan thuc phém V.V.

Trong san xuat men banh mi kho thu nhan bang phuong phép siy thing hoa thi
mot sb chat di duoc st dung dé bao vé nAm men: Sira gan kem (skim milk), dextran,
mat ong, glutamate, trehalose, polyvinyl- pyrolidone (PVVP), carboxymethyl cellulose
V.V.

2.5.2. Hiéu qua bao vé ciia cac chit phu gia dén kha ning song sét ciia té bao
nim men
Thanh phan ciia méi trudng cé hai chitc nang chinh trong viéc bao vé su song

clia té bao trong qua trinh dong kho (J. F. Berny va G. L. Hennebert, 1991):
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—  Cung cap cac chit véi cdu trac ¢b dinh c6 chirc nang nhu 13 nhitng chat hd

trg trong sy hép thu nudce cua té bao.

—  Bao vé cac yéu tb sinh hoa cia té bao song dé chong lai sy hity hoai té bao

trong sudt qua trinh dong kh.

Ti 18 ton tai cua té bao khong phu thudc vao cAu triic cia cac chit, ma nd phu
thudc vao ti 1€ pha tron gifra cac cht.

Ti 1¢ ton tai ctia té bao Saccharomyces cerevisiae trong skim milk 1a 30%, trong
dextran la 24%, trong carboxymethyl cellulose (CMC) la 20% va trong trehalose 1a
74%.

Sita gan kem (skim milk) di duoc str dung rong rii, st dung don 1¢ hodc két hop
v6i nhitng chét khac, theo Heckly (1961), Butterfield (1974), Malik (1976), Smith va
Onion (1983) (trich dan béi J. F. Berny va G. L. Hennebert, 1991). Skim milk c6 tac
dung tdt trong vi¢c bao vé¢ té bao nAm men voi ti 16 séng sot khoang 30%. Tuy nhién,
skim milk ¢ tac dung bao vé kém ddi véi B. bruxellensis va khong c6 tac dung bao vé
d6i voi Arthrobotrys arthrobotryides.

Polyvinyl pyrolidone (PVP) da dugc bio cdo nhu 1a mot chat bao vé tot cho
catalase va nhiing hé thong sinh hoc khéac, theo Ashwood-Smith va Farrand (1972)
(trich dan boi J. F. Berny va G. L. Hennebert, 1991). Tuy nhién, PVP khong co tac
dung trong viéc bao vé dbi véi nAm men Cryptococcus terricolus. PVP ciing khong co
tac dung tot cho su ton tai cia B. bruxellensis va A. arthrobotryoides. Trong thi
nghiém trén ndm men Saccharomyces cerevisiae, PVP ¢6 tac dung bao vé su ton tai
cta té bao khoang 15%, chi bﬁng mot nita ti 18 ton tai dat dugc trong skim milk.

Carboxymethyl cellulose (CMC), hydroxymethyl cellulose (HMC) ciling c6 tac
dung bao vé su tdn tai cia ndm men S. cerevisiae khoang 20%, nhung khong c6 hi¢u
qua ddi v6i B. bruxellensis va A. arthrobotryoides.

Inositol thi rat hiéu qua khi két hop véi skim milk trong viéc bao vé vi khuan
chdng lai su pha huy té bao trong qua trinh dong kho, theo Malik (1976, 1988) (trich
dan boi I. F. Berny va G. L. Hennebert, 1991). Inositol con dugc xem 1a yéu t6 gay hai
d6i v6i ndam men trong qua trinh dong kho, theo Hieda va Ito (1973) (trich dan bai J.
F. Berny va G. L. Hennebert, 1991). Tuy nhién, trong qué trinh dong khé té bao S.
cerevisiae thi hiéu qua cua inositol tiy thudc vao chat duoc két hop véi né. Khi 5%

inositol + 10% skim milk thi 1am giam su ton tai cua té bao khoang 5%, khi 5%
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inositol + 20% skim milk thi khong lam thay d6i sy ton tai cua té bao, nhung khi 5%
inositol + 5% dextran thi lam gia ting su ton tai cta té bao khoang 7%, nhung khi
dung 7,5% inositol ma cé su hién dién ctia sodium glutamate thi s€ lam giam su tdn tai
cta té bao, vi du: 7,5% inositol + 5% dextran + 1% glutamate thi s& 1am giam su ton
tai ctia té bao tir 65% xudng 20%.

Sodium glutamate di dugc dung dé bao vé nim men trong qué trinh dong kho,
theo Hieda va Ito (1973) va vi khuan theo Ashwood-Smith va Warby (1972) (trich dan
bai J. F. Berny va G. L. Hennebert, 1991). Sodium glutamate (5%) thi bao vé té bao
T. viride hodc té bao S. serevisiae khong tot hon skim milk khi st dung & dang don.
Sodium glutamate khong cé hiéu qua cho su ton tai ciia B. bruxellensis hodc A.
arthrobotryoides. Nhung khi két hop voi 10% hodc 20% skim milk thi n6 s& cai thién
su ton tai ciia B. bruxellensis, nhung khong c6 hiéu qua d6i voi A. arthrobotryoide.
Sodium glutamate chi c6 hiéu qua khi duoc két hop véi 10% hodc 20% skim milk va
cong voi mot trong cac loai duong sau: 10% trehalose, 10% raffinose, 5% hoac 10%
mat ong.

Mat ong did dugc sir dung nhu 13 mot hdn hop tu nhién ma co co chua nhiéu
thanh phan khac nhau, rat tot cho viéc bao vé t& bao vi khuan trong qua trinh dong
kho, theo Malik (1976) (trich dan béi J. F. Berny va G. L. Hennebert, 1991). Mat ong
cling bao vé rat t6t té bao S. serevisiae v6i ti 1& séng khoang 60% va B. bruxellensis
v6i ti séng khoang 22%. Mat ong c6 tac dung hiéu qua khi két hop véi 10% skim milk
va mot chit bao vé khac nhu: 10% trehalose hodc 5% sodium glutamate.

Dextran 1a mot polymer, khi st dung don 1& thi c6 tac dung bao vé thap. Tuy
nhién, khi két hop voi skim milk thi ti 1& sbng sot co thé dat khoang 82%. Dextran khi
két hop voi skim milk va ca mat ong, sodium glutamate, trehalose hoic raffinose thi ti
1¢ séng sot co thé dat dén trén 94%.

Trong sb cac loai dudng thi trehalose duoc nghién ctru rong rai. Chat nay co tac
dung bao vé cao cho nhiing enzyme trong subt qua trinh dong kho, theo Carpenter
(1987) (trich din béi J. F. Berny va G. L. Hennebert, 1991). Vai tro cta n6 13 6n dinh

mang sinh hoc bang lién két hydro véi dau phan cyuc cia mang phospholipid.
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Chuong 3
VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Thoi gian va dia diém thwe hién dé tai

Dé tai duoc tién hanh tir ngay 6/2/2006 dén 18/06/2006 tai Trung TAm Phan Tich
Thi Nghiém Hoéa Sinh-Truong Pai Hoc Nong TP. H5 Chi Minh, Khoa Cong Nghé
Thuc Pham-Trudng Dai Hoc Nong Lam TP. Hd Chi Minh, phong cong nghé sinh hoc
moi trudong-Trudong Pai Hoc Nong Lam Thanh TP. Hb Chi Minh.

3.2. Vat li¢u va thiét bi sir dung
3.2.1. Vat li€éu thi nghiém
—Men banh mi dang paste, hi¢u Saf — Vi¢t dugc mua tai cong ty men Cat Tuong.
—Sita gan kem (skim milk) hiéu Table Cape: Skim milk, do Tasmania san xuét.
—Mat ong nguyén chat, do cong ty c6 phan mat ong Tp.HCM san xuat.
—Bot ngot hi¢u AJI-NO-MOTO.
—Bot mi.
—Muéi tinh.
—Puong tinh khiét.
3.2.2. Thiét bi thi nghi¢m
—May siy thing hoa.
—Nhiét ké dién tir do toc do 1am lanh.
—Tu lanh : 4°C.
—Tu dong.
—Bé diéu nhiét dung dé do do no.
—Tu sdy ding dé xac dinh am do.
—Céc thiét bi phong vi sinh: Autoclave, budng dém hong ciu, kinh hién vi, cin
V.V.
—May dong goi chan khong dung dé chuin bi mau thi nghiém, dong goi san
pham sau khi say.
— Mot sd dung cu khac: thau, 6ng dong, mang film v.v
3.3. Phuong phap thi nghiém
3.3.1. Ngudn men
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Str dung men banh mi dang paste hiéu Saf — Viét, sau 2 ngay ké tir ngay san
Xudt.
3.3.2. Thi nghiém 1: Khio sat toc d9 1am lanh té bao nam men Saccharomyces
cerevisiae
e Muc dich:
Khéo sat tbc d6 1am lanh té bao ndm men & hai muc nhiét d6 -20°C va -68°C.

e Chuan bi mau:

Nhiét ké dién tir

D1: 3cm

Béng Khoi men tuoi
dién
fir

Hinh 3.1: Kich thudc khbi men tuoi va bd tri nhiét ké din tur

v/ Kiém tra men nguyén lidu ban dau (dm d9), diéu chinh am d6 men ding 4m do
can thi nghiém.

v/ Can 100g men tuoi 2 tudi bao quan & 4°C.

v' Pong gbi men tuoi bang bao plastic tao thanh khéi men hinh tru ¢6 dudng kinh
3cm, chiéu dai 15cm.

v" Kep nhiét ké vao gitra doc theo chiéu dai khdi men nhu hinh 3.1.

e Quy trinh:

v' Dit khdi men dd chuan bi vao ti dong & nhiét do can khao sat (mdi nghiém
thie lap lai ba lan).

v" Sau nhitng khoang thdi gian xtr 1y, doc nhiét do hién trén bang dién tir cua nhiét
ke.

e B{ tri thi nghiém:
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Thi nghi¢m tién hanh & 4m d6 men 70%, lap lai 3 lan. Mirc thoi gian xu ly duogc

chon ting dan. Thi nghiém duoc bé tri nhu bang sau:

Bang 3.1: B6 tri thi nghiém 1 ¢ nhiét d6 - 20°C

Nhiét
&6 Khio Thot
Gt T gian t Nhiét o T (°C) AT At AT /At
) (phut)
0 T AT, Aty C,
1 T AT, Aty C
2 T, AT, At, C,
3 Ts AT At Cs
4 T, AT, Aty C,
5 Ts ATs Ats Cs
10 T, AT, | At Ce
-20°C 15 T, AT, Aty C,
20 Tg ATg Atg Ce
30 T, AT, | At Cs
40 Tio ATyg Atyg Cio
50 Ty ATy Aty Cu
60 T ATy, Aty Cu
90 Tis ATz Atz Cis
120 Tis ATy Aty Cus




Bang 3.2: B4 tri thi nghiém 1 ¢ nhiét d6 - 68°C

Nhiét do
khao sat T | Thoi gian t (phat) | Nhiétdo T (°C) | AT | At | AT /At
(°C)

0 To ATy | At G

1 T, AT, Aty C,

2 T, AT, | A, | G,

3 Ts ATz Atz Cs

4 T, AT, | Aty Cs

5 T ATs | At | Ce

10 Ts ATg | Atg Cs

- 68°C 15 T, AT; | Aty C,
20 Ts ATg | Atg Cs

30 Ty ATy Aty Co

40 T ATy | Aty Cio

50 Tu ATy | Aty Cu

60 T ATy, | Aty Cu

90 Ti3 ATz | Atys Cuz

120 Ty ATy, | Aty Cus
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3.3.3. Thi nghiém 2: Khao sat Anh hwéng clia chat mang va nhiét d§ cip dong

dén chat lwong men khi siy thing hoa 24 gio, cap dong gian tiép

e Muc dich:

v' Chon ché d¢ siy va cong thirc phu gia tot nhat lam co s cho thi nghiém tiép

theo.

v Xac dinh moi quan hé gitra cac chi tiéu sau: so luong t€ bao nam men, dé nd

trung binh va am do.

e Chuan b1 mau:

v Kiém tra nguyén liéu men ban dau: am do, so lugng té€ bao va hoat luc men.

v Chuén bi dia petri d& hap vo tring c6 dudng kinh 9,5¢cm, chiéu cao 1a 2cm.

v/ Cén 20g men tuoi 2 tudi, bao quan & 4°C cho vao petri.
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v' Phéi tron men twoi voi chit mang trén petri theo cac cong thirc phdi tron
dugc trinh bay bén dudi (mdi petri dugc phéi tron theo 1 cong thirc).
e Quy trinh:
v' Cho cic miu da chuan bi vao ta dong & nhiét dd mong mudn, dé trong 24
gio.
Dit vao may sdy.
Van hanh may say thing hoa, sdy trong 24 gio.
Thu men va dong goi.

B4o quén ¢ 4°C trong 24 gio.

NN

Kiém tra cc chi tiéu: am do, sd luong té bao va hoat luc men.
e BH tri thi nghiém:
Thi nghiém tién hanh & men c6 am do 70%, 1ap lai ba lan. Chi st dung ba chét phu
gia 1a: Sira gan kem (skim milk), mat ong va bot ngot theo cong thirc pha ché nhu
Sau.:

v DC=nghiém thtic tot trong thi nghiém cia LE VAN BINH (2005):
Men tuoi + stta gan kem 10% + mat ong 10% + bdt ngot 5%.
A = men tuoi + stra gan kem 20% + mat ong 10% + bdt ngot 15%.
B = men tuoi + stra gan kem 15% + mat ong 5% + bot ngot 10%.
C = men tuoi + sira gan kem 15% + mat ong 5% + bot ngot 5%.

D = men tuoi + sita gan kem 20% + mat ong 10% + bdt ngot 10%.

NANEE NI NERN

E = men tuoi + stra gan kem 15% + mat ong 5% + bot ngot 15%.



Bang 3.3: B tri thi nghiém 2

Nhiét d6 cap dong (°C)

Cong thure phu gia

-20°C

-68°C
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3.3.4. Thi nghiém 3: Khao sit znh huéng ciia bé day 16p vat liéu men 1én chat

lwong men khi siy thing hoa trong 24 gio, cAp dong gian tiép

e Muc dich:

v" Str dung nghiém thirc tdt & thi nghi¢m 2 dé thuc hién thi nghié¢m 3.

v' Chon ché d6 siy va bé day men t6t nhat lam co s& cho thi nghiém tiép theo.

v S0 sanh chat lugng men khi sy thing hoa giira cac bé diy men 1mm, 4mm,

8mm, 12mm va 16mm.

v Xéc dinh moi quan hé gitta cac chi tiéu sau: so luong té bao nam men, dé nd

trung binh va am do.

e Chuan bi mau:

v Kiém tra nguyén liéu men ban dau: am do, s6 luwgng té€ bao va hoat luc men.

v Chuén bj c4c dia petri hip v trung c6 dudng kinh 9,5cm, chiéu cao 1 2cm.

v Cén 180g men tuoi cho vao mdt becher 600ml.

v Cho chat mang vao theo ti 1& phdi ctia nghiém thirc tot nhat & thi nghiém 2.

v' Tron déu hdn hop trong becher.
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v/ Phan phdi men d3 phdi tron vao cac dia petri tao thanh cic bé day Imm,
4mm, 8mm, 12mm va 16mm.
e Quy trinh:
Cho mAu vao ta déng & nhiét d6 mong mudn, dé trong 24 gid.
Dit vao may sdy.
Vén hanh may sdy thing hoa, sdy trong 24 gio.
Thu men va dong goi.

Bao quéan & 4°C trong 24 gio.

ISR N N N SR

Kiém tra cac chi tiéu: 4m do, sd lugng té bao va hoat lyc men.
e B{ tri thi nghiém:

Thi nghiém tién hanh ¢ men c6 am d6 70%, lip lai ba 1an. Chi sir dung ba chat
phu gia 13: Sta gan kem (skim milk), mat ong va bot ngot theo cong thirc pha ché &
nghiém thirc tdt trong thi nghiém 2.

Bang 3.4: B6 tri thi nghiém 3

Bé day 16p vat liéu S6 lan lap lai

men (mm) 1 2 3
1
4
8
12
16

3.3.5. Thi nghiém 4: Khao sat anh huéng ciia bé day 16p vit liéu men men, cap
dong truec tiép va cAp dong gian tiép 1én chat lwong men khi siy thing hoa 24 gio
e Muc dich:

v' St dung nghiém thirc tot ¢ thi nghiém 2 va thi nghiém 3 dé thuc hién thi
nghiém 4.

v So sanh chit lugng men giira hai bé day tt chon & thi nghiém 3 va giira hai
phuong phap cip dong truc tiép va cap dong gian tiép.

v Chon ra nghiém thuc tot.
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v’ Xéc dinh mdi quan hé gitra cac chi tiéu sau: ) luong té bao nAm men, d6 nd
trung binh va am do.
e Chuan bj miu:
Kiém tra nguyén li¢u men ban dau: am do, sb lugng té bao va hoat lyc men.
Chuén bj c4c dia petri hap vé tring c6 duong kinh 9,5cm, chiéu cao 1a 2cm.
Can 150g men tuoi cho vao mot becher 600ml.
Cho chat mang vao theo ti 1¢ phi ctia nghiém thire tot nhét & thi nghiém 2.

Tron déu hdn hop trong becher.

ISR N N N SR

Phan phéi men di phdi tron vao cac dia petri tao thanh bé day men theo
nghiém thirc tét & thi nghiém 3.
e Quy trinh:
v' Néu cip dong gian tiép thi dat mau vao ti dong trong 24 gid, sau do sy
mau trong 24 gio.
v' Néu cap dong truc tiép thi dat mau truc tiép vao budng sdy cia may siy

thing hoa, sdy trong 24 gio.

\

Thu men va dong goi.

(\

Béo quéan ¢ 4°C trong 24 gio.

\

Kiém tra cac chi tiéu: am do, sd luong té bao va hoat luc men.
e B tri thi nghiém:

Thi nghiém tién hanh ¢ men c6 am d6 70%, lip lai ba 1an. Chi sir dung ba chat
phu gia 13: Sta gan kem (skim milk), mat ong va bot ngot theo cong thirc pha ché &
nghiém thtc t6t trong thi nghiém 2 va bé day men & nghiém thirc tt trong thi nghiém
3. Cap dong mau trong ti dong va cap dong truc tiép trong budng siy ctia may say.

Bang 3.5: B tri thi nghiém 4

Phuong phap B¢ day t6t S lan lap lai
cap dong (mm) 1 2 3
Truyc tiép

Gian tiép

Z Z zZ Z
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3.4. Phuong phap xac dinh cac chi tiéu
3.4.1. Xac dinh Am d6 men
Nguyén tic: Can chinh x4c m (gam) mau, siy & nhiét d6 105°C trong 4 gid, dugc
gia tri m’ (gam). Am do duoc tinh theo cong thirc

M=M 1100

W (%) =

Céch tién hanh: St dung tu séy, chinh & nhiét do 105°C. Khoi luong mau st dung

t6t nhat trong khoang 2 — 5 gam, mau phai dugc nghién nho va duge trai déu trén cdc.
3.4.2. Phwong phap xac dinh truc tiép sé lwong té bao biang budng dém hong
ciu
> Cau tao budng dém hong cau:

Buong dém hong cau 1a mot phién kinh day hinh chit nhat, giita 1a phan 16m
phang, tai ddy c6 ké mot ludi gdm 400 hinh vuong nho cé dién tich téng cong 1a 1
mm?. O trung tdm c6 25 6 vudng 16n, mdi 6 vudng 16n ndy c¢6 16 6 vudng nho. Vi thé
dién tich mot hinh vudng nho 1a 1/400 mm? va mét hinh vuéng 16n hon 1a 1/25 mm®.

> Vit liéu
- Lo dyng dich huyén phit nAm men.
- Ong nghiém.
- Phién kinh va 14 kinh.
- Pipet Pasteur.
- Kinh hién vi.
- Budng dém hong cau.
- Can dién tr.
- Pén ¢on , que ciy vong.
- May Vortex.
- Xanh methylen.
> Céch tién hanh
- Tién hanh pha lodng miu & cac nong d6 khac nhau.
- bat 14 kinh 1én khu vuc budng dém.
- Lic déu dich té bao ndm men va dung pipet Pasteur dé 1dy mot it dich
cho vao khe & mép giita budng dém. Tranh tao bot khi.

- Pat budng dém vao ban kinh hién vi va dé yén vai phut.
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- Chinh kinh hién vi, v&i vat kinh x40, tim mang 0 dém & khu vuc buéng
dém. Chinh thi truong sao cho mot thi trrong chira tron mot 6 16n (4x4 =

16 6 nho).

- B6i v6i ndm men, quan sat dich men dd duoc nhuém xanh methylen

0,1%. Té bao chét s& bat mau xanh, té bao sdng trong sudt quan sat

duoc.

- Pém s6 té bao séng va tinh toan.
» Cach tinh:
Thé tich dich chira trén 6 trung tim (gom 25 6 vudng 16n hay 400 6 vudng nho) 1a

1x0,1=0,1 mm® (vi dién tich téng cong cia 6 trung tdm la 1 mm?).
Tuy nhién, chi can dém s6 té bao trén 5 6 vudng 16n dai dién cho 25 6 vudng 16n trén 6
trung tdm. Khi d6, s6 luong té bao trong 1 ml (I gam) mAu nghién ctru duoc tinh bang
cong thure sau:

N = [(a/b) x 400/0,1] x 10°x 10"
Trong do:

N: s6 lugng té bao trong 1 ml mau nghién ctru.

a: sb té bao trong 5 6 vudng 16n ( 80 6 vudng nho).

b: s6 6 vudng nho trong 5 6 vudng 16n (16 x 5 = 80 6 vudng nho).

400: tong s6 6 vudng nho trong 6 trung tim.

0,1: thé tich dich té bao (tinh bang mm?®) chtra trén 6 trung tam.

10%: s6 chuyén mm?® thanh ml (1000 mm?®= 1 ml).

10" @6 pha lodng mau.

3.4.3. Xac dinh luc no

Hoat tinh men dugc xac dinh b:;ing cach tinh d6 no tuong dbi cua khoi bot nhao
tron bot men. PO né twong ddi cua khdi bot duoe xac dinh bang phuong phap do thé
tich.

Céch tién hanh:

- Hoda men v&i nude mudi NaCl 2,5% néu Am do ciaa men < 5% (hoac
ngam véi nude duong 10% dé phuc hoi hoat tinh néu 4m dd ciia men
>= 5%) va khudy déu.

- Ngam dich nay trong nudc 4m (khoang 50°C) trong 10 phut.

- Tron véi bot mi, nhao tron trong 10 pht.
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- Bao khéi bot bang mang film bao goi thuc pham, do thé tich ban dau
cua khéi bot.
- U khdi b6t ¢ nhiét d6 phong (phu 1én khdi bot khin 4m mong, tranh
kho bé mit khéi bot, gdy anh hudng dén luc né) trong vong 2 gid.
- Do thé tich cudi ctia khéi bot.
Chi s6 luc né ciia men duogc tinh béng % thé tich n& tuong dbi cua khéi bot, duoc

tinh theo cong thirc:

%V, = \% x100%

1
Trong d6:  V;: thé tich ban dau ciia khdi bot.
V,: thé tich sau 2 gio U ciia khoi bot.
Viéc xac dinh thé tich khdi bot duoc tién hanh bang cach do khdi lugng nude tran
ra khi nhung ngap khdi bot vao binh chira day nudc.
3.4.4. Xac dinh toc do lam lanh

Tbc @6 1am lanh dugc tinh theo biéu thtc sau:
1¢dT
C==|—dt

ty dt

t: khoang thoi gian do nhiét d6 1am lanh cua men.

T: nhiét d6 ghi nhan & thoi diém t.

C: toc d6 1am lanh (°C/pht).

Cong thirc tinh gan ding:

3.5. Xt 1y s6 liéu
S6 liéu trong cac thi nghiém dwgc xr 1y bang EXCEL va phan mém

STATGRAPHICS.
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Chuong 4
KET QUA VA THAO LUAN

4.1. Khao sat toc d§ 1am lanh té bao nAim men Saccharomyces cerevisiae

Thi nghiém dugc tién hanh trén men paste co am d6 70% dugc bao quan & 4°C
sau 2 ngdy ké tir ngay san xuat, c6 bé day 8cm. Sy giam nhiét 4o cuia khéi té bao nim
men theo thdi gian khi khao sat & cc nhiét o -20°C va -68°C dugc biéu dién trén d6

thi 4.1.

Nhi¢t d9 trung binh (°C)
X
N

B S S S S P A
0 o

-20 ~ —+—-20C

-30

-40

-50 —

-60

-70

Tho1t gian(phut)

Biéu d6 4.1: Biéu dién mbi twong quan giira sy giam nhiét do voi thoi gian xir 1y
nhiét cuia nAm men.

Qua biéu dd 4.1 cho thdy ¢ nhiét d6 -20°C c6 d6 thi twong d6i thoai, ching to su
giam nhiét d6 cua khéi t& bao nam men cham va rat déu. O -68°C nhan thay db thi rat
dbc. Trén do thi co su phan chia thanh hai ving 13 rét, viing phia trén dd thi tuong dbi
thoai, nhung phan phia dudi lai rat ddc nhu vay c6 thé thy rang ban dau sy giam nhiét
d6 cua khdi nAm men tuong dbi cham nhung khi nhiét d6 xuéng thép tir -1°C thi nhiét
d6 giam rat nhanh.

Qua két qua tinh ¢ bang 4.1 nhan thiy & -20°C sy chénh 1éch nhiét d6 (aT) giita
cac thoi diém khao sat 1a khong 16n, dao dong trong khoang 2-5°C. Trong khoang 20
phut dau su giam nhi¢t d§ tuong ddi cham. Qua tinh toan dugc toc do 1am lanh sau 20

phat 1a 1,07°C/phit. G 100 phit sau sy giam nhiét d6 xay nhanh hon nhung ciing chi
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dao dong trong khoang 2-5°C. Tc do lam lanh tinh duoc 13 0,15°C/phut. Qua bang 4.2
nhan thiy ¢ -68°C trong khoang 20 phit dau sy chénh 1éch nhiét d6 giira cac thoi diém
1a khong 1én cling khoang 2-5°C, téc d6 1am lanh tinh dwogc 1a 1,59°C/phit. Khi nhiét
d6 giam xudng am tirc 1a khoang 100 phat sau thi sy chénh 1éch 1a twong dbi 16n
khoang 7-16°C, téc do 1am lanh tinh dugc 1a 0,51°C/phit. Qua tinh toan ta dugce toc do
1am lanh trung binh sau 120 phat ¢ -20°C 1a 0,31°C/pht va téc d6 1am lanh ¢ -68°C 1a
0,64°C/phiit. C6 thé giai thich két qua nay nhu sau: Khi nhiét ¢6 xudng mirc lanh dong
va khoang thoi gian khao sat cang 16n thi sy giam nhiét do cang nhanh, dén mot thoi
diém nao nao d6 nhiét d6 s& bdo hoa va sy giam nhiét do s& 1a khong dang ké. Toc do
1am lanh & -68°C 16n hon -20°C 1a ciing do két qua giai thich trén.

Bang 4.1: Bang tuong quan gitra thoi gian xtr 1y nhi¢t va nhiét d§ gidm trung

binh cta khdi nAm men banh mi khao sat & nhiét do - 20°C.

Thoi gian Nhiét do giam
(phit) trung binh AT At (AT/At)tb*At
(°C)
0 25,00
1 23,67 1,33 1,00 1,17
2 22,67 1,00 1,00 1,83
3 20,00 2,67 1,00 2,83
4 17,00 3,00 1,00 2,33
5 15,33 1,67 1,00 1,10
10 12,67 2,67 5,00 4,17
15 7,00 5,67 5,00 5,33
20 2,00 5,00 5,00 2,75
30 1,00 1,00 10,00 1,00
40 0,00 1,00 10,00 1,17
50 -1,33 1,33 10,00 2,17
60 -4,33 3,00 10,00 2,28
90 -9,00 4,67 30,00 4,50
120 -13,33 4,33 30,00 4,33
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Bang 4.2: Bang tuong quan gitra thoi gian xu 1y nhiét va nhiét do gidm trung

binh cta khdi nAm men banh mi khao sat & nhiét do - 68°C.

Thoi gian Nhiét do giam
(phit) trung binh AT At (AT/At)tb*At
(’C)
0 25,00
1 19,67 5,33 1,00 4,33
2 16,33 3,33 1,00 3,67
3 12,33 4,00 1,00 4,00
4 8,33 4,00 1,00 4,17
5 4,00 4,33 1,00 2,43
10 1,33 2,67 5,00 2,83
15 -1,67 3,00 5,00 4,17
20 -7,00 5,33 5,00 6,33
30 -21,67 14,67 10,00 15,33
40 -37,67 16,00 10,00 11,83
50 -45,33 7,67 10,00 6,67
60 -51,00 5,67 10,00 3,22
90 -53,33 2,33 30,00 3,33
120 -57,67 4,33 30,00 4,33

4.2. Khao sit anh hwéng ciia chiat mang va nhiét do cAp dong dén mot s6 tinh

chit men khi siy thing hoa 24 gio, cAp dong gian tiép

Hai thong ) quan trong, tbc do lam lanh va n@)ng do chat phu gia, da duoc

nghién ctru nham tang kha nang song cua t€ bao ndm men trong qué trinh sdy thing

hoa. Thi nghiém dugc tién hanh trén men paste c6 am do 70% dugc bao quan & 4°C

sau 2 ngdy ké tir ngay san xuit. Men duogc cdp dong ¢ 2 nhiét do 1a -20°C va -68°C.

Céc chit phu gia st dung 13 skim milk, Sodium mono glutamate (bot ngot) va honey.

Men dugc phdi tron phu gia véi 5 cong thirc phdi tron khac nhau cé bé day 16p vat liéu

men dong nhat 1a 4mm. Két qua dat dugc trong thuc nghiém duge xir Iy bang phan

mém Microsoft Excel va phan tich théng ké bang phan mém Statgraphic 7.0 véi kiéu
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xtr 1y hai yéu t§ (nhiét do cip dong va ti 1& phdi tron phu gia), phan tich twong quan
hdi quy tuyén tinh bang phan mém Microsoft Excel.
a. Am do bot men
Do 4m 1a luong nudc ty do cd trong thuc phém. Biét dugc d6 4m 1a mot didu rat
quan trong trong cong tic phan tich xac dinh gia tri dinh dudng va chat luong thuc
pham. Vé phuong dién xac dinh chat luong thuyc phdm va kha ning bao quan, néu 4m

do vugt qua tdi da thuc phém s€ mau hong.

Am d6 (%)

3,50

3,00 1+ —| N

2,50 1

0-20C
2,00 = B -68C

1,50 1
1,00 +

0,50 1

0,00 T T T T T
DC A B Cc D E

Nghiém thirc

Biéu d6 4.2: Biéu dién gia tri am d6 cua cac nghiém thic DC, A, B, C, D va E
khao sat & nhiét d6 cAp dong -20°C va -68°C khi sy 24 gio.

Khi say 24 gio ¢ nhiét do dong mau 1a -68°C, vi thoi gian siy dai nén d6 4m con
rat thip. Qua bang C.1 phan tich ANOVA (phu luc C) vé& 4m d6, nhan thiy khong c6
su khac biét vé am do (P > 0,05) gitta hai nhiét do cap dong. Bang C.2 phan tich LSD
(phu luc C) ciing cho thdy diéu d6. Qua biéu d6 4.2 va bang 4.3 nhan thdy am do gitra
cac nghiém thirc déu < 5%. Két qua thu duoc ¢ bang 4.3 cho thiy cac nghiém thirc B,
C, E c6 Am do rat thép. Qua bang C.1 phan tich ANOVA (phu luc C) nhéan théiy cO su
khac biét vé am do gilta cadc nghiém thtrc. Am d06 cua cac nghi¢m thuc B, C, E thép
hon so véi cac nghiém thirc DC, A, D. Bang C.3 phén tich LSD (phu luc C) cho thay
su khac biét d6. Su chénh 1éch 4m do gilta cac nghiém thuc 1a do ti 1€ phéi tron chét

phu gia & cac nghiém thirc. O -68°C nghiém thirc C c6 am do thap nhat 1a do nghiém
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thirc C chi ¢6 chtra 15% sira gan kem, 5% mat ong va 5% bot ngot, nghiém thuc DC
va D ¢6 4m do cao nhéat 1a do trong ti 1¢ phéi tron mat ong chiém dén 10%. O -20°C
nghiém thirc C va E c6 4m d6 thap nhat 1 do chi chita 5% mat ong. Tuy nhién 4m do
trung binh 1a khoang 2,42%. Tuy thudc vao ndng d6 chit phu gia ¢ trong timg
nghiém thuc ma am d6 s& khac nhau, duoc trinh bay bang 4.3.

Bang 4.3: Két qua am do cua cac ngiém thuc DC, A, B, C, D va E khao sat &
nhiét d6 cap doéng -20°C va -68°C khi siy 24 gid.

Nhiét do cap dong ( °C) Nghiém thirc Am do (%)
DC 3,12
A 3,31
B 2,04
-20°C
C 1,70
D 3,26
E 1,64
DC 3,21
A 2,78
B 1,56
-68°C
C 1,62
D 2,89
E 1,95

Hinh 4.1: Hinh bdt men cac nghiém thirc C va D khao sat & -68°C.
Hinh bt men cac nghiém thirc sau khi dong kho trong 24 gi¢ dugc trinh bay chi
tiét & phy luc D.



b. So té bao nam men sau say

70
60
50

40 1
30 1
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10 1
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80 1
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A

B C

Nghiém thtic

T L

D E
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Biéu do 4.3: Bicu dién ti 1€ sO t€ bao song sot cia sdn pham men sau khi say

24 gi¢ so vo1 men tuoi.

Bang 4.4: Két qua dém sb té bao nAm men cua cac nghiém thirc DC, A, B,

C, D va E khao sat ¢ nhiét 46 cap dong -20°C va -68°C.

Ti 18 50 t&
Nhiét 46 . o . bao sdng
cép dong Nghiém | Am do So te bé?/ So te b’éto/ bt 0 G
(°C) thirc (%) Igam mau 1gam chat kho e
tuoi(%)
DC 3,12 | 117250000000 | 120913769037 45,45
A 3,31 | 103125000000 | 106543795007 40,05
0°C B 2,04 | 47750000000 | 48748426248 18,32
C 1,70 | 43625000000 | 44427100357 16,70
D 3,26 | 67500000000 | 69934793460 26,29
E 1,64 | 65000000000 | 65991933809 24,81
DC 3,21 | 191625000000 | 198003023429 74,43
A 2,78 | 148250000000 | 152322698186 57,26
68°C B 1,56 | 72500000000 | 73653877143 27,69
C 1,62 | 90500000000 | 92170164112 34,65
D 2,89 | 127375000000 | 131139724793 49,30
E 1,95 | 83500000000 | 85167020019 32,01
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Qua biéu d6 4.3 ta thiy ti 16 song cua té bao men khi cip dong & -68°C ludn cao
hon & -20°C. Mic khac qua bang C.7 phan tich ANOVA (phu luc C) vé ti 1¢ séng cua
té bao nim men ta thdy murc xac suit tin cdy P << 0,05 (P = 0,0035), diéu nay cho thiy
c6 sy khac biét rat 16n vé ti 16 séng cua té bao nAm men khi cdp dong ¢ -20°C va -
68°C. Su khac biét nay co thé giai thich nhu sau: O khoang nhiét do qua lanh -1 dén -
4°C, sb tinh thé d4 duoc tao thanh trong té bao it nén kich thudc tinh thé da twong dbi
16n, d& 1am rach mang té bao ndm men, khi tao dugc d6 qua lanh tir -10°C dén -40°C
thi s tinh thé tao thanh s& nhiéu hon, con néu nhiét 36 dat Am sau téi -60 dén -80°C
thi chat 1ong s& khong tao thanh tinh thé ma chi tao dugc chit ran vo dinh hinh. Nhiéu
cong trinh nghién ciru cho biét néu ¢ nhiét do cao hon -30°C thi kich thudc tinh thé da
phat trién déu ra xung quanh va 16n dan déu vé cac phia. Néu & nhiét do thap hon -
30°C thi kich thudc tinh thé da chi phat trién theo chiéu dai nén tinh thé da tré thanh
so1 dai bao boc quanh té bao, khi d6 cau tric té bao khoéng bi pha v ma con duoc
bao vé toan ven. Pidu d6 cho thiy cip dong & -68°C co ti 1é t& bao sdng cao hon ¢ -
20°C. Mic khac, thi nghiém 1 da tinh dugc toc d6 1am lanh & -68°C gan dat toc d6 lam
lanh t6i wu 1°C/phut - 10°C/phut (Mazur, 1967,1979,1977) ciing phan nao giai thich
két qua trén.

Ti 1€ séng sot cua té bao nAm men con phu thudc vao ti 1€ phéi tron cac chat phu
gia .Bang C.7 phan tich ANOVA (phu luc C) cho thiy mirc xac sudt tin cdy nghiém
thire P < 0,05 (P = 0,0072) nhu vy co6 su khac biét co y nghia vé mit théng ké hoc
giita cac nghiém thirc thi nghiém. Qua biéu d6 4.3 nhan thay nghiém thirc DC va A ¢6
ti 1& song sot rat cao, dit biét 1a & -68°C. Bang C.9 phan tich LSD (phu luc C) cho thay
gitta DC va A khong c6 su khac biét, nhung gitta DC va cac nghiém thirc khac déu co
su khac biét. Két qua thu dugc & bang 4.4 cho thay nghiém thirc DC cép dong ¢ -68°C
cotilé séng cao nhat 1a 74,43%, bén canh d6 1a nghiém thirc A c6 ti 1€ séng té bao cao
14 57,26%, nghiém thirc B ¢6 ti 16 song thdp nhat 1a 27,69%. Cac chit phy gia c6 hai
chuc nang chinh khi duoc phéi tron véi nAm men: tao cdu tric vat 1y xac dinh cho men
kho, chirc ning thtr hai 13 kha ning bao vé. Nhu vay kha ning sdng sét cia nAm men
khong phu thudc vao cau tric cta vat lidu siy ma né phu thudc vao thanh phan va ti 18
phdi tron cua cac chat phu gia. Skim milk hay sita gan kem duoc st dung rong rai
trong viéc bao vé té bao nAm men khi siy thang hoa. N6 c6 thé dugc sir dung 1 minh

hay phéi tron v6i mot s6 chat phu gia khac. Khi skim milk dugc phéi tron véi cac chat
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phu gia khéc thi kha ning bao vé ndm men S. cerevisiae cao hon khi sir dung don 1¢
trong qua trinh say thang hoa véi ti 1¢ song hon 30%. Sodium mono glutamate (SMG)
hay bot ngot ciing duwgc biét nhu 14 mot chit bao vé nim men trong siy thing hoa.
SMG khi str dung mot minh thi kha ning bao vé té bao S. cerevisiae kém hon skim
milk. Nhung khi SMG phdi tron v6i 10% hay 20% skim milk va mot chat phu gia thi
hai nhu trehalose, raffinose hay mat ong thi kha nang bao vé s€ cao hon. Mat ong la
mot hop chat tu nhién c6 kha ning bao vé S. cereviae trong qua trinh sdy thing hoa.
Khi chi str dung mat ong thi kha ning bao vé té bao S. cerevisiae rat cao toi 60%.

Bang 4.5: So sanh gitra nghiém thirc DC va A.

Nghiém thirc DC A
Am d6 (%) 3,21 2,78
Ti 16 té bao sdng sot (%) | 74,43 57,26

Qua bang 4.5 nhén thay ti 1& t& bao song sét ctia nghiém thirc DC cao hon nghiém
thirc A nhung am d6 cta A lai nhé hon DC. Vi nghiém thirc A sdy dén am d6 thap hon
nghiém thtrc DC nén sd té bao chét nhiéu hon. N6i cach khac, néu nghiém thic A siy
dén 3,21% nhu cia DC (tic sdy it hon 24 gio) thi ¢ kha ning s6 té bao cua nghiém

thirc A sé tang hodc nhiéu hon nghiém thirc DC.

Tilé séng sot (%)

80,00

70,00 /7 DC
60,00 /,A\ /
50,00
40,00

;\_,E/
30,00
20,00

10,00

0,00 T T T T T T
0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50

Am d6 (%)

Biéu do 4.4: Bic¢u dién moi quan hé gitra ti I¢ song sot va am d§ bdt men gilra cac

nghiém thirc DC, A, B, C, D va E sau khi say 24 gid, cap dong ¢ -68°C.
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Qua biéu d6 4.4 nhan thiy co6 su twong quan giita s6 té bao sdng va am do bot
men, 4m d6 cang thap thi sb té bao séng cang giam. Nhu vay, cdc nghiém thtc khac
néu c6 didu kién thi nghiém chi sdy xudng 3,21% nhu cta nghiém thirc DC thi s té
bao sdng s& cao.

Nhan xét vé ti 1& chat phu gia: cac nghiém thic D, C va E c6 it honey (5%) nén
sdy rat nhanh (4m d6 thp nhat), néu thi nghiém lai va dé cho 4m d6 bang DC (3,21%)
thi c6 thé giam thoi gian sy cac nghiém thirc ndy xudng dudi 24 gio va lac d6 s té
bao sbng c6 thé cao nhu nghiém thire DC vi thoi gian sdy cang l4u thi sb t& bao chét
cang nhiéu.

Nhu vay véi ti 18 phéi tron phu gia & nghiém thirc DC, A va véi thoi gian say 24
gid thi ti 18 sdng ciia té bao 1a tot nhat trong nghién ctru nay.

c. Hoat tinh men

Bang 4.6: Két qua hoat tinh men cua cac nghiém thic DC, A, B, C, D va E khao

sat & nhiét d6 cap dong -20°C va -68°C khi say 24 gio.

Nhiét d6 cap , Pond | S6 té bao/ lgam
dong ( °C) Nghicm thire (%) chét kho
DC 53,32 120913769037
A 39,88 106543795007
B 34,05 48748426248
20 C 2091 | 44427100357
D 31,68 69934793460
E 34,20 65991933809
DC 70,34 198003023429
64,69 152322698186
. 45,39 73653877143

56,99 131139724793
40,16 85167020019

A
B
C 40,58 92170164112
D
E




Do no (%)
120

100

80 _‘

60 1

40 4

DC

A

B C D
Nghiém thirc

O Men twoi
W -20C
0-68C

Biéu d6 4.5: Biéu dién d6 no ciia bot men ¢ timg nghiém thuc khi say 24 gio.
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Biéu dd 4.5 cho thdy do nd cta bot mi str dung men sdy cap dong ¢ -68°C ludn

cao hon so voi bot mi sit dung men siy cap dong ¢ -20°C. Qua bang C.4 phan tich

ANOVA (phy luc C) vé d6 nd nhan thdy xac suét tin cdy vé nhiét do P < 0,05 nén ¢

su khac biét c6 y nghia vé mat théng ké giita nhiét do -20°C va -68°C hay néi cach

khac bot mi sir dung men siy cap dong ¢ -68°C né tot hon bot mi str dung men sdy cip

dong & -20°C . Qua bang 4.6 ciing nhan théy do né bot mi phu thude rat 16n vao hoat

tinh cua nam men hay s6 lugng t€ bao con song c6 trong 1 gam men mau thi nghiém.

S6 té bao/1 gam men

250000000000

200000000000

150000000000

100000000000

50000000000

10

20 30 40 50
D6 no (%)

60

70

80

Biéu do 4.6: Biéu dien mdi twong quan gitta d§ nd men va so t€ bao song cod

trong 1 gam men gitra cac nghiém thirc sau khi say 24 gio, cdp dong & -68°C.
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Qua bang C.10 ANOVA phan tich mdi twong quan giira d6 né men va sb té bao
con séng c6 trong 1 gam men mAu thi nghiém nhan thdy P < 0,05 nén c6 sy tuong
quan gitra t& bao con séng va do nd bot mi. Biéu do 4.6 ciing cho thiy co sy tuong
quan giita d6 nd men va s6 té bao con sdng cd trong 1 gam men mau thi nghiém. Theo
nhan xét vé s té bao séng thi nghiém thire DC & -68°C ¢6 s6 té bao sdng cao nhat, bén
canh d6 1a nghiém thic A va D ¢ -68°C ciing c¢6 s té bao sbng rat cao. Qua hinh 4.2
va 4.3 nhan thay hinh bot mi twong tmg cho nghiém thire DC thi né 10n nhét, con hinh
bot mi twong (g cho nghiém thirc A ciing né rat 1on.

Céc hinh né bot mi twrong Gmg cho ting nghiém thirc, ting thoi gian sdy va timg
nhi¢t 4o dong mau duoc trinh bay trong phu luc D.

Hinh 4.2: Bot mi twong tmg cho Hinh 4.3: B0t mi tuong ng cho
nghiém thirc DC cap dong & -68°C nghiém thic A cap dong & -68°C

d. Chon Iya nghiém thirc va ché d¢ siy tét nhat

Nhu vay nghiém thirc tot nhat van 1a nghiém thic DC (Lé Vin Binh, 2005). Vi
nghi¢m thuc DC va A cé s6 té bao séng, dd né cao nhat nén duge chon 1a hai nghi¢m
thirc t6t nhat khi say thing hoa 24 gid va ¢ nhiét do cap dong 1a -68°C. Tuy nhién, cac
nghiém thirc khiac néu c6 diéu kién thi nghiém chi sy xudng 3,21% nhu cta nghiém
thirc DC thi s6 té bao sdng va do nd s& cao hon.
4.3. Khao sat anh hwéng ciia bé day 16p vt liéu men 1én chit lwong men khi siy
thiing hoa trong 24 gio, cAp dong gian tiép

P 16n nho, diy mong cua vat liéu sdy co6 anh hudng rd rét trong qué trinh sy
thing hoa. Vat liéu sdy mong thi tbc d6 kho cang nhanh chong. Téc d6 lam khé phu
thudc vao sy chénh 1éch cua ap suét hoi nude bao hoa trén bé mat vat liéu va va ap
suat thang hoa c6 nghia 13 phu thudc vao gradient ap suat. Thi nghiém duoc tién hanh
trén men paste c6 am do 70% duoc bao quan ¢ 4°C sau 2 ngay ké tir ngdy san xuét.

Men duoc tao khdi véi cac bé day khac nhau va cap dong & -68°C trong 24 gid va sau
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d6 dugc sdy trong 24 gid. Cac chat phu gia sir dung 1a skim milk, Sodium mono
glutamate (SMG) va honey. Men dugc phdi trén phu gia theo ti 16 ctia nghiém thirc t6t
nhat DC & thi nghiém 2. Két qua dat duoc trong thuc nghiém duoc xir 1y bang phan
mém Microsoft Excel va phén tich thong ké bang phdn mém Statgraphic 7.0 véi kiéu
xtr 1y don yéu td, phan tich twong quan héi quy tuyén tinh bang phan mém Microsoft
Excel.

a. Am do bdt men

Bang 4.7: Két qua 4m do cua cac ngiém thitc 1mm, 4mm, 8mm, 12mm va 16mm

khi sdy 24 gio.
Bé day men (mm) Am d6 (%)

1 1,41

4 2,91

8 3,65

12 4,32

16 4,22

Am do %
5
4 |
3 |
5 |
1 |
0 T T T T
1 4 8 12 16
Bé day men (mm)

Biéu d6 4.7: Biéu dién gia tri Am do cua cac nghiém thirc 1mm, 4mm, 8mm,
12mm va 16mm khi siy 24 gio.

Qua két qua ¢ bang 4.7 ta nhan thdy 4m d6 bot men giita cic nghiém thuc 13
rat thap, vi thoi gian say twong d6i dai. Qua bang C.11 phan tich ANOVA (phu
luc C) vé am d6 cho thdy xac suét tin cdy 1a P > 0,05, diéu nay cho thiy khong co

su khac biét vé am do giira cac bé day men khi siy 24 gio. Bang C.12 phan tich
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LSD (phu luc C) cho thdy bé day cang 16n thi 4m d6 cang cao nhung su chénh
léch vé am d6 1a khong 16n lim. Biéu d6 4.7 ciing cho thiy diéu d6. Bé day
12mm c6 4m dd cao nhét, con bé day 1mm cé am do thép nhét. Sy khac biét 4m
d6 gitta 12mm va 16mm la khong dang ké. Bang 4.7 cho thiy su khac nhau chi
tiét.

b. S6 té bao nAm men sau say
Bang 4.8: Két qua dém sb té bao ndm men cua cac nghiém thic 1mm, 4mm,

8mm, 12mm va 16mm khi sdy 24 gio.

A Ti 1¢ s6 té bao
\ m . s [ .
B¢ day i SO t€ bao/ 1gam | So6 té bao/ 1gam song sot so
0 x .
(mm) mau chat kho voi men
(%)
tuoi(%)
1 1,41 | 264333333333 268149188888 71,69
4 2,91 | 115000000000 118441393984 31,66
8 3,65 | 137000000000 142220991625 38,02
12 4,32 | 231666666667 242151240277 64,74
16 4,22 | 113833333333 118942997249 31,80
Ti 18 sng sot (%)
80
70
60
50
40
30 —
20 —
10 —
0 T T T T
1 4 8 12 16
Bé day men (mm)

Bieu do 4.8: Biéu dién ti 1¢ sO té bao song sot cua san pham men sau khi say 24
g1 so vo1 men tuoi.
Qua bang 4.8 ta nhan thay ti 1€ song so6t cua t€ bao ndm men con phu thudc vao

bé day 16p vat liéu men khi say. Qua bang C.15 phan tich ANOVA (phu luc C) vé ti 1¢
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song sot nhan thdy P < 0,05 ching to c6 sy khac biét c6 ¥ vé mat thdng ké hoc giira
cac bé day men hay bé day men c6 tac dong dén ti 1& sdng sot cia té bao ndm men.
Qua két qua thu dugc & bang 4.8 nhan thidy ¢ bé day Imm cé ti 1 séng cao nhit
71,69%, bén canh d6 bé day 12mm ciing cho ti 18 séng sot cao 64,74%, con & bé day
4mm c6 ti 1& song thap nhat 31,66%. Bé day Imm 1a bé diy mong nhat, nhung lai c6
s6 té bao sdng cao nhat 1a do & bé day cang mong thi toc d6 lam lanh dén té bao ndm
men cang nhanh va déu, do d6 lam ting kha ning séng sot cia té bao nim men. Biéu
d6 4.8 ciing cho thiy ti 1& t& bao sdng cua nghiém thirc 12mm cao hon so véi cac
nghiém thirc 4mm, 8mm va 16mm. Tuy nhién qua bang C.28 (phu luc C) nhan thay sai
léch chuén cua nghiém thirc 12mm 1a khé 16n, nhu vay s6 liéu cua nghiém thirc nay co
d6 tin cay thap. O cac bé day con lai thi s6 té bao song 1a twong d6i thap. Tuy nhién ti
1¢ séng sot trung binh 13 47,58%.
c. Hoat tinh men
Bang 4.9: Két qua hoat tinh men cua cac nghi¢m thirc 1mm, 4mm, 8mm, 12mm

va 16mm khi sdy 24 gio.

Nhiét do S6 té bao / 1 gam chat Do no
€c) Nghiém thirc Kho %)
1 268149183888 68,62
4 118441393984 34,81
o 8 142220991625 40,59
12 242151240277 58,42
16 118942997249 39,34
4°C MEN TUOI 374062500000 92,54
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D6 nd (%)

100
90
80
70
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40
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Biéu d6 4.9: Biéu dién do nd cua bot men & ting nghiém thirc 1mm, 4mm, 8mm,
12mm va 16mm khi siy 24 gio.

Qua bang 4.9 nhan théiy do nd bot mi phuy thude rat 1én vao hoat tinh ciia nidm
men hay s luong té bao con soéng c6 trong 1 gam men mau thi nghiém. Qua bang
C.17 phan tich ANOVA (phu luc C) nhan thiy P < 0,05 nén c¢6 sy tuong quan giita té
bao con song va do né bot mi. Qua bang C.13 phan tich ANOVA (phu luc C) ciing cho
théy X4c suit tin cay vé dd né P < 0,05 nén c6 su khac biét co vy nghia vé mit théng ké
hoc vé d no giita cac bé day thi nghiém.

Theo nhdn xét vé d6 né thi bé day 1mm c6 dd nd cao nhat, bén canh dé 1a bé day
12mm ciing c6 do nd rit cao. Bang C.14 ( phu luc C) cho thiy d6 nd cia nghiém thirc
12mm khong cé su khac biét so véi 8mm va 16mm. Qua hinh 4.4 va 4.5 nhan théy
hinh bdt mi twong tmg cho bé day Imm thi né 16n nhat, con hinh bot mi twong Gmg cho
bé day 12mm ciing nd rat 16n. Bé day 1mm c6 sb té bao sdng va do nd cao hon cac bé
day khac 1a do ¢ bé day mong, su giam nhiét do nhanh tao sy dong bing twong dbi déu

nén ti I1¢ t€ bao song cao va hoat tinh cta té bao nam men dugc bao v¢.
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Hinh 4.4: B4t mi twong trng cho Hinh 4.5: Bot mi twong trng cho
nghiém thuc Imm nghiém thuc 12mm

Céc hinh né bt mi ung véi ting nghiém thire dugce trinh bay trong phu luc D.
d. Chon lwa bé day tot nhat

Vi bé day 1lmm va 12mm co s6 té bao séng, dd né cao nhit nén duoc chon 13 hai
nghiém thire tot nhat khi say thing hoa 24 gio, & nhiét do cip dong la -68°C. Tuy
nhién s6 thiéu ctia nghiém thic 12mm cé do tin cay khong cao nén thi nghiém tiép
theo tiép tuc khao sat anh hudng cta bé day Imm va 12mm 1én chit lugng men, tir d6
chon ra bé day tdt nhat.
4.4. Khao sat anh hwéng cia bé day 16p vat liéu men, cip dong trwc tiép va cip
dong gian tiép 1én chat lwong men khi siy thing hoa 24 giv

Mudn sy thing hoa, trude tién phai 1am lanh dong (cap dong) vat sdy dé bién 4m
trong vét sdy thanh thé ran. Qué trinh lam lanh déng vat siy dugc thyuc hién bang hai
cach. Cach thir nhét 13 dung may lanh dong hodc nito 16ng dé lam lanh dong vat sy
bén ngoai budng sy thing hoa (cip dong gian tiép). Cach tht hai 1a vat sdy tu lanh
déng ngay trong budng sdy thang hoa bang hut chian khong (cip dong truc tiép). Khi
hat chan khong, 4p suit trong budng siy giam xudng; am tu do trong vit sdy bay hoi
manh, 1am gidm nhanh nhiét d§ cua no xuéng nhi¢t d0 dong bang cua am. Hai cach
lam lanh dong vat liéu s?iy khéc nhau c6 thé anh huong nhét dinh dén chat lugng men
kho sau khi sdy thiang hoa trong 24 gio. Thi nghiém duoc tién hanh trén men paste c6
am d6 70% duoc bao quan & 4°C sau 2 ngay ké tir ngay san xuat. Men dugc tao khoi
voi hai bé day tdt nhat dugc chon & thi nghiém 3 va lam lanh dong bﬁng hai cach: lanh
déng gian tiép bang tu 4m sau ¢ -68°C trong 24 gio, sau d6 dugc sdy trong 24 gid va
1am lanh déng truc tiép trong budng say thing hoa ctia may siy thing hoa lyopro 6000,

sdy trong 24 gio. Cac chét phu gia st dung 13 skim milk, glutamte va honey. Men dugc
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phdi tron phy gia theo ti 16 cua nghiém thuc tdt nhat DC ¢ thi nghiém 2. Két qua dat
dugc trong thyc nghiém duoc xtr 1y bang phin mém Microsoft Excel va phan tich
théng ké bang phan mém Statgraphic 7.0 véi kiéu xu 1y hai yéu td, phan tich tuwong
quan bang phan mém Microsoft Excel.
a. Am dé bot men
Bang 4.10: Két qua am do cua cac nghiém thirc Imm va 12mm cép déng truc

tiép va cip dong gian tiép sau khi sdy 24 gio.

Phuong phap cép dong Bé day (mm) Am do (%)
, 1 1,57
Gian Tiep
12 3,72
, 1 1,73
Truc tiép
12 3,46
Am do (%)
4,00
3,50
3,00 - y
2,50 ] C'ép dong gian ti’ép
200 B cap déng tryc tiep
1,50
1,00
0,50
0,00 .
1 12
Bé day (mm)

Biéu d0 4.10: Biéu dién gia tri am do cia cac nghiém thic 1mm va 12mm cép
déng truc tiép va cip dong gian tiép sau khi sdy 24 gio.

Qua bang C.18 phan tich ANOVA (phu lyc C) vé 4m d¢, nhan thay khong c6 su
khac biét v& am do (P > 0,05) giita hai phuong phap lanh dong nim men. Bang C.19
phan tich LSD (phu luc C) ciing cho thay diéu d6. Qua biéu do 4.10 va bang 4.10 ta
thiy 4m do giita cac nghiém thire déu < 5%. két qua thu duoc & bang 4.10, nhan thiy
& bé day Imm thi c6 am d¢ rat thap. Bang C.18 phan tich ANOVA (phuy luc C) vé am
d6 cho thiy c6 su khac biét c6 ¥ nghia vé 4m do giita bé diy Imm va 12mm. Bang

C.20 phan tich LSD (phu luc C) cho thiy su khac biét d6. Nhu vay bé day men cang
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mong thi 4m do cang thip hay bé day men c6 anh huéng dén 4m d6 ctia bot men sau
khi sdy. Tuy nhién, am d6 trung binh 1a 2,62% 1a rat thap, khong anh huong nhiéu dén
chét luong bot men sau khi sdy. Bang C.18 ANOVA (phu luc C) ciing cho thiy khong
c6 su tuong tac giita bé day men va phuong phap cip dong 1én 4m d6 bot men
(P>0,05).
b. Sb té bao nAm men sau say
Bang 4.11: Két qua dém s té bao ndm men cua cac nghiém thirc Imm va 12mm

cap dong truc tiép va cip dong gian tiép khi siy 24 gio.

o Ti 18 s0 té
Phuong Bé Am ., . .
, S6 té bao/ 1gam | SO t€ bao/ 1gam | bao song sot
phap cap | day do N ,
mau chat kho so v&1 men
dong (mm) | (%)
tuoi(%)
) 1 1,57 | 487666666667 | 495445155610 70,40
Gién tiép
12 | 3,72 | 265000000000 | 275238886581 39,11
1 1,73 | 560666666667 | 570536956006 81,07
Truc tiép
12 | 3,46 | 396000000000 | 410206829875 58,29
Ti 1& séng sot (%)
90
80
70
60
50 O Céap doéng gian tiép
40 B C4p doéng truc tiép
30
20
10
O T
1 12
Bé day (mm)

Biéu do 4.11: Biéu dién ti 18 s6 té bao song st cua san pham men sau khi say 24

€10 so v&1 men tuoi.
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Qua biéu d6 4.11 ta thay ti 1& song cua té bao ndm men khi duoc lam lanh déng
tryc tiép trong budng sdy cliia may sdy thing hoa thi ludn cao hon khi duoc lam lanh
déng trong ti lanh -68°C. Mic khac qua bang C.24 phéan tich ANOVA phu luc C vé ti
1¢ sdng cua té bao ndm men ta thiy mirc x4c suét tin cay P << 0,05, diéu nay cho thiy
c6 su khac biét rat 1on vé ti 1é sdng cua té bao ndm men giita hai phuong phép lam
lanh d6ng. Sy khac biét ndy 1a do qua trinh cip déng gian tiép kéo dai dén 24 gio,
trong thoi gian ndy ti 1& t& bao ndm men séng s& giam dang ké do anh hudng cua nhiét
d6 lanh dén kha nang tdn tai cia té bao nAm men. Khi lam lanh dong truc tiép trong
budng sdy ctia may siy thi thoi gian lanh dong ngan va sy lién trong 24 gid nén ti 1é
song cua té bao 1a kha cao. Mot nguyén nhan khac 1a do khi 1am lanh déng mau trong
ta lanh thi nhiét do giam xuéng khong on dinh, va déu béng khi lam lanh dong truc
tiép trong budng sdy. Nhu vy co thé két luan phuong phap lam lanh dong truc tiép tot
hon phuong phap 1am lanh dong gian tiép.

Qua biéu d6 4.11 va bang két qua 4.11 nhén thay rang giita cac bé day men ciing
c¢6 su khac biét. Qua bang C.24 phan tich ANOVA (phu luc C) cho thdy xac suat tin
ciy P << 0,05 nén c6 sy khac biét co y nghia vé mit thong ké gitra hai bé day 1mm va
12mm. Bang C.26 phan tich LSD (phu luc C) ciing thé hién su khac biét rd rang do.
Biéu do 4.11 cho thay nghiém thic 1mm ludn c6 ti 1¢ song sot cao hon han so véi
nghiém thirc 12mm. Piéu nay x4c dinh lai mot 1an nita két qua ¢ thi nghiém 3, bé day
Imm rat mong nén qua trinh lanh dong xay ra tuong d6i déu dbi véi cac té bao, mat
tiép xuc ctia cac té bao dbi v6i tac nhan lanh rat dong déu. Bé day 12mm kha day,
nhirng té bao & mit trén chiu tac dong dau tién, sau d6 méi dén cac té bao nam phia
16p dudi, qué trinh lanh déng xay ra khong dong déu giira cac té bao nén anh hudng
dén chat lwong men khoé sau khi séy. Bang s6 liéu cho théy su khac biét rd vé ti 18 séng

soOt gitra cadc nghiém thirc.
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Bang 4.12: Két qua hoat tinh men cta cac nghiém thirc Imm va 12mm cép dong

tryc tiép va cip dong gian tiép khi siy 24 gio

Phuong phap . S té bao/ 1gam
, Bé day(mm) , Do no (%)
cap dong chat kho
1 495445155610 84,16
Gian tiép
12 275238886581 67,76
) 1 570536956006 100,68
Truc tiép
12 410206829875 79,16
4°C Men tuoi 703750000000 145,54
Do no (%)
160
140
120
100 - [ Cép dong gian tiép
80 W Cap dong truc tiép
60 O Men tuoi
40
20
0 T
1 12
Bé day (mm)

Biéu d6 4.12: Biéu dién d6 no clia bot men & timg nghiém thirc 1mm, 12mm cap

déng truc tiép va cip dong gian tiép va siy 24 gio
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Biéu d6 4.12 cho thdy d6 né cta bot mi st dung men sdy cAp déng truc tiép luon
cao hon so véi bot mi st dung men sdy cip dong gian tiép. Qua bang C.21 phén tich
ANOVA (phu luc C) vé do nd nhén thiy xdc sut tin cdy vé phuong phap cap dong P
< 0,05 nén c6 sy khac biét co ¥ nghia vé mit thdng ké gitta hai phuong phap cip dong
hay néi cach khac bot mi str dung men sdy cdp dong truc tiép no tét hon bot mi sir
dung men sdy cap dong gian tiép. Qua bang 4.12 ciing nhan thdy do nd bot mi phu
thudc rat 16n vao hoat tinh ctia nAm men hay s6 lugng té bao con sdng c6 trong 1 gam
men mau thi nghiém. Qua bang C.27 phan tich mdi trong quan giira 46 nd men va sb
té bao con séng co trong 1 gam men mAu thi nghiém nhéan thay P < 0,05 nén c6 su
tuong quan gitta té bao con song va do nd bot mi. Theo nhan xét vé sb té bao song thi

nghiém thitc Imm cap dong truc tiép c6 sb té bao sdng cao nht.
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Chwong 5
KET LUAN VA PE NGHI

5.1. Két luén
Dé tai di khao sat duoc co ban vé tde d6 lam lanh ¢ 2 nhiét d6 déng mau -20°C
va -68°C cta nAm men Saccharomyces cerevisiae. Ngoai ra, con khao sat thém mét s6
ty 1& pha ché chit mang nham hoan thién phuong phap siy thing hoa, xac dinh duoc
nhiét do dong mau thich hop khi cip dong gian tiép. Pé tai con khao sat cac bé day
ctia khbi men dem sdy va hai phwong phap cip dong truc tiép va cap dong gian tiép,
hoan thién quy trinh san xut nAm men banh mi khé bang phuong phép sdy thing hoa.
Qua cac thi nghiém da tién hanh, ta da dat duoc nhirng két qua nhu sau:
1) Téc do lam lanh & -20°C 1 0,31 °C/phiit va téc d6 1am lanh ¢ -68°C 1a
0,64 °C/phut, v6i khdi men c6 dudng kinh 14 3cm, chiéu dai 15cm.
2) Nhiét d6 dong mau -68°C tét hon -20°C khi cap dong gian tiép.
3) Xac dinh dugc hai cong thirc pha ché chat mang anh hudng tot dén
nam men khi say 24 gio:
v 10% stta gan kem + 10% mat ong + 5% bot ngot (nghiém thirc
DC). Thu duogc bt men kho co ti 16 té bao sdng khoang 74,43%, d6 am
khoang 3,21%, do nd bot mi khoang 70,34%.
V' 20% sira gan kem + 10% mat ong + 15% bot ngot (nghiém thirc A).
Thu duoc bot men kho co ti 18 té bao séng khoang 57,26%, d6 am
khoang 2,78%, d0 no khoang 64,69%.
Vay, viéc 4p dung k¥ thuat siy thing hoa, c6 bo sung chit mang vio san xut
men banh mi khé dat duoc hiéu qua kha tét.
4) Xac dinh dugc bé diy men tot nhét trong qua trinh siy thing hoa 1a 1
mm. Bé day cang mong thi ti 1¢ séng va hoat tinhctia nAm men S.
cerevisiae cang cao.
5) Phuong phap lanh déng mau tryc tiép trong budng siy ctia may sdy
thing hoa t6t hon khi lanh d6ng mAu bang ta lanh 4m sau. Tang ti 16

sO té bao song 1én khoang 27% va ting d6 nd bot mi 1én khoang 18%.
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5.2. P& nghi

Mot sb dé nghi dé dé tai dugc thuc hién chi tiét hon, dat d6 chinh xac cao hon.

>

Y

VvV V VY V

Lap lai thi nghiém véi s6 1an 16n hon.

Khao sat toc do 1am lanh ndm men Saccharomyces cerevisiae & nhiéu muc
nhiét d6 va nhiéu muc thoi gian hon.

Str dung cac loai men banh mi dang paste tir cac co s san xuét khac nhau.

Str dung nhiéu chit mang khac nhau.

Str dung nhiéu céng thirc pha ché chit mang khac nhau.

Thay dbi thoi gian siy dé khdng ché 4m do cudi nhu nhau, tir d6 két luan chinh

xéac hon két qua giita cac nghiém thuc.
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Bang A.1: Két qua khao sat toc d6 lam lanh té bao nAm men trén men paste, bdo quan

4°C sau 2 ngay keé tir ngay san xudt, sau cac thoi gian xir Iy nhiét, am d6 men 70%, xur

Iy & nhiét do -20°C.

Nhiét
Thoi do
Gian(phtit) | trung AT At AT/At | (AT/At)tb | (AT/At)tb*At
binh
0 25,00
1 23,67 | 1,33 1 1,33 1,17 1,17
2 22,67 | 1,00 1 1,00 1,83 1,83
3 20,00 | 2,67 1 2,67 2,83 2,83
4 17,00 | 3,00 1 3,00 2,33 2,33
5 15,33 | 1,67 1 1,67 1,10 1,10
10 12,67 | 2,67 5 0,53 0,83 4,17
15 7,00 5,67 5 1,13 1,07 5,33
20 2,00 5,00 5 1,00 0,55 2,75
30 1,00 1,00 10 0,10 0,10 1,00
40 0,00 1,00 10 0,10 0,12 1,17
50 -1,33 | 1,33 10 0,13 0,22 2,17
60 -4,33 | 3,00 10 0,30 0,23 2,28
90 -9,00 | 4,67 30 0,16 0,15 4,50
120 -13,33 | 4,33 | 30,00 | 0,14 0,14 4,33
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Bang A.2: Két qua khao sat toc do lam lanh té bao nAm men trén men paste, bao quan

4°C sau 2 ngay ké tir ngdy san xuét, sau cac thoi gian xtr Iy nhiét, am do men 70%, xir

1y ¢ nhiét do -68°C.

Nhiét
Thoi do
Gian(pht) | trung AT At AT/At | (AT/At)tb | (AT/At)tb*At
binh
0 25,00
1 19,67 | 5,33 1 5,33 4,33 4,33
2 16,33 | 3,33 1 3,33 3,67 3,67
3 12,33 | 4,00 1 4,00 4,00 4,00
4 8,33 4,00 1 4,00 4,17 4,17
5 4,00 4,33 1 4,33 2,43 2,43
10 1,33 2,67 5 0,53 0,57 2,83
15 -1,67 | 3,00 5 0,60 0,83 4,17
20 -7,00 | 5,33 5 1,07 1,27 6,33
30 -21,67 | 14,67 10 1,47 1,53 15,33
40 -37,67 | 16,00 10 1,60 1,18 11,83
50 -4533 | 7,67 10 0,77 0,67 6,67
60 -51,00 | 5,67 10 0,57 0,32 3,22
90 -53,33 | 2,33 30 0,08 0,11 3,33
120 -57,67 | 4,33 30 0,14 0,14 4,33
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Bang A.3: Két qua cac chi tiéu cua san pham nam men sau khi say 24 gid, ¢ hai nhiét

do dong mau 1a -20°C va -68°C cho timg nghiém thic DC, A, B, C, D va E.

Ti 18 s6 té
bao séng
Nhiét | Nghiém | Am | Sétébao/ 1 S6 té bao / st Do
do thac | do(%) gam lgam chatkho | sovéi | No(%)
men tuoi
(%)
DC 3,12 | 117250000000 | 120913769037 | 45,45 | 53,32
A 3,31 | 103125000000 | 106543795007 | 40,05 | 39,88
B 2,04 | 47750000000 | 48748426248 | 18,32 | 34,05
-20°C
C 1,70 | 43625000000 | 44427100357 | 16,70 | 29,91
D 3,26 | 67500000000 | 69934793460 | 26,29 | 31,68
E 1,64 | 65000000000 | 65991933809 | 24,81 | 34,20
DC 3,21 | 191625000000 | 198003023429 | 74,43 | 70,34
A 2,78 | 148250000000 | 152322698186 | 57,26 | 64,69
B 1,56 | 72500000000 | 73653877143 | 27,69 | 45,39
-68°C
C 1,62 | 90500000000 | 92170164112 | 34,65 | 40,58
D 2,89 | 127375000000 | 131139724793 | 49,30 | 56,99
E 1,95 | 83500000000 | 85167020019 | 32,01 | 40,16
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Bang A.4: K&t qua cac chi tiéu cua san phdm nam men sau khi sdy 24 gid, ¢ nhiét do

dong mau -68°C cho tirng nghiém thirc 1mm, 4mm, 8mm, 12mm, 16mm.

Ti 18 s6 té
bao song
Bédiy | Am . S té bao / 1gam sot
SO té bao / 1 gam ) Do nd (%)
(mm) do(%) chat kho so voi
men tuoi
(%)
1 1,41 264333333333 | 268149188888 71,69 68,62
4 2,91 115000000000 | 118441393984 31,66 34,81
8 3,65 137000000000 | 142220991625 38,02 40,59
12 4,32 231666666667 | 242151240277 64,74 58,42
16 4,22 113833333333 | 118942997249 31,80 39,34

Bang A.5: K&t qua cac chi ti€u cua san phdm nam men sau khi sdy 24 gio, ¢ nhiét o

d6ng mau -68°C va dong mau tryc tiép trong budng sdy ctia may sy cho ting nghiém

thirc Imm, 12mm.

Ti 1¢ 50
té bao
Phuong .
< . 2 . song sot
phap | Nghiém | Am SO te bao/ 1 So6 té bao / _
, so voi | B N&(%)
dong thac | do(%) gam lgam chat kho
N men
mau
tuoi
(%)
. 1 1,57 | 487666666667 | 495445155610 | 70,40 84,16
) 12 3,72 | 265000000000 | 275238886581 | 39,11 67,76
68°C 1 1,73 | 560666666667 | 570536956006 | 81,07 100,68
- 12 3,46 | 396000000000 | 410206829875 | 58,29 79,16




Phu luc B: Cich pha ché phu gia

Goi Gy (gam): 1a khéi lwong chat khé.
M%: 1a do am.
G (gam): 1a khéi lwong cia mau.
C%: 1a ndng d6 chat mang.
Gi-men = Gmen ™ (1 - Myen%0)
Gi-skimmitk = Cskim mitk%0 * Gr-men
Gk-mat ong — Cmat ong% * Gi-men
Gk-bét ngot — Cbét ngot% * Gk-men
Gskim milk = Gk-skim mitk / (1 = Mskim miic%0)-
Gmat ong — Gk-mat ong/ (1- Minac ong%)'
Gt ngot — Gi-bot ngot/ (1 - My ng()t%)'
= Giéng = Gmen + Gskim milk T Gmat ong T Gbst ngot-
= Gy téng = Gkemen + Gskim milk *Gmat ong + Gbit ngot.
= Ggau khi pha nuse = Gk téng/ (1 — M%say khi pha)-

=Khoi lwgng nudc pha vao = Gsay khi pha = Giéng:
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Phu luc C: Két qua phén tich thong ké
Bang C.1: Bang phan tich ANOVA hai yéu t6 ctia thi nghiém 2 vé am do.

Analysis of Variance for TN2.AD - Type III Sums of Squares

MAIN EFFECTS

A:TN2.NHietDo .0930230 1 .0930230 1.611 .2602
B:TN2.NT 5.4450315 5 1.0890063 18.862 .0029
RESIDUAL .2886734 5 .0577347
TOTAL (CORRECTED) 5.8267278 11

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.
Bang C.2: Bang phan tich LSD cho yéu t6 nhiét d6 cua thi nghiém 2 vé am do.

Multiple range analysis for TN2.AD by TN2.NHietDo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

-68 6 2.3358670 X

-20 6 2.5119569

contrast difference limits
-68 - =20 -0.17609 0.35672

*denotes a statistically significant difference.
Bang C.3: Bang phan tich LSD cho yéu t6 chat mang ctia thi nghiém 2 vé am do.

Multiple range analysis for TN2.AD by TN2.NT

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
C 2 1.6625379

E 2 1.7963564

B 2 1.7995637 X

A 2 3.0434890

D 2 3.0754178

DC 2 3.1661067



contrast difference limits

DC - A 0.12262 0.61786
DC - B 1.36654 0.61786 *
DC - C 1.50357 0.61786 *
DC - D 0.09069 0.61786
DC - E 1.36975 0.61786 *
A -B 1.24393 0.61786 *
A -C 1.38095 0.61786 *
A -D -0.03193 0.61786
A - E 1.24713 0.61786 *
B -C 0.13703 0.61786
B - D -1.27585 0.61786 *
B - E 0.00321 0.61786
c -0 -1.41288 0.61786 *
c -E -0.13382 0.61786
D - E 1.27906 0.61786 *

* denotes a statistically significant difference.
Bang C.4: Bang phan tich ANOVA hai yéu t6 ctia thi nghiém 2 vé do né.

Analysis of Variance for TN2.DN - Type III Sums of Squares

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

MAIN EFFECTS

A:TN2.NHietDo 753.7468 1 753.74675 23.860 .0045
B:TN2.NT 1041.6367 5 208.32733 6.595 .0295
RESIDUAL 157.95312 5 31.590623
TOTAL (CORRECTED) 1953.3365 11

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
Bang C.5: Bang phan tich LSD cho yé€u t6 nhiét do cua thi nghiém 2 vé do no.

Multiple range analysis for TN2.DN by TN2.NHietDo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
-20 6 37.172917 X
-68 6 53.023750 X
contrast difference limits
-68 - -20 15.8508 8.34430 *

* denotes a statistically significant difference.
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Bang C.6: Bang phan tich LSD cho yéu t chit mang cta thi nghiém 2 vé d6 no.

Multiple range analysis for TN2.DN by TN2.NT

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

C 2 35.245000 X

E 2 37.180000

B 2 39.720000 XX

D 2 44.333750 XX

A 2 52.282500 XX

DC 2 61.828750 X

contrast difference limits

DC - A 9.54625 14.4528
DC - B 22.1088 14.4528 *
DC - C 26.5837 14.4528 *
DC - D 17.4950 14.4528 *
DC - E 24.6488 14.4528 *
A - B 12.5625 14.4528

A - C 17.0375 14.4528 *
A -D 7.94875 14.4528

A - E 15.1025 14.4528 *
B -C 4.47500 14.4528

B - D -4.61375 14.4528

B - E 2.54000 14.4528

cC -0 -9.08875 14.4528

C - E -1.93500 14.4528

D - E 7.15375 14.4528

* denotes a statistically significant difference.
Bang C.7: Bang phan tich ANOVA hai yéu t6 cua thi nghiém 2 vé ti 1¢ séng sot.

Analysis of Variance for TN2.TLS - Type III Sums of Squares

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

MAIN EFFECTS

A:TN2.NHietDo 896.3408 1 896.34080 26.817 .0035
B:TN2.NT 2120.6024 5 424.12049 12.689 .0072
RESIDUAL 167.12102 5 33.424204
TOTAL (CORRECTED) 3184.0643 11

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.
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Bang C8: Bang phan tich LSD cho yéu t6 nhiét do cua thi nghiém 2 vé ti 1é séng sot.

Multiple range LSD analysis for TN2.TLS by TN2.NHietDo

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
-20 6 28.604025 X
-68 6 45.889287 X
contrast difference limits
-68 - =20 17.2853 8.58305 *

*denotes a statistically significant difference.
Bang C9: Bang phéan tich LSD cho yéu t0 chat mang cua thi nghiém 2 vé ti 1¢ song
sOt.

Multiple range LSD analysis for TN2.TLS by TN2.NT

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

B 2 23.005957 X

C 2 25.673952

E 2 28.410874 X

D 2 37.792686 XX

A 2 48.654897 XX

DC 2 59.941569 X

contrast difference limits

DC - A 11.2867 14.8663
DC - B 36.9356 14.8663 *
DC - C 34.2676 14.8663 *
DC - D 22.1489 14.8663 *
DC - E 31.5307 14.8663 *
A - B 25.6489 14.8663 *
A - C 22.9809 14.8663 *
A -1D 10.8622 14.8663

A - E 20.2440 14.8663 *
B -C -2.66799 14.8663

B -D -14.7867 14.8663

B - E -5.40492 14.8663

cC -D -12.1187 14.8663

C - E -2.73692 14.8663

D - E 9.38181 14.8663

* denotes a statistically significant difference.
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Bang C.10: Phin tich ANOVA giita s6 té bao sdng / 1 gam men san pham sdy va do

n¢ cua thi nghiém 2.

ANOVA

df SS MS F Significance F
Regression 1| 9,43262E+21 | 9,43262E+21 | 37,64706 0,003576398
Residual 4| 1,00222E+21 | 2,50554E+20
Total 51 1,04348E+22

Bang C.11: Bang phan tich ANOVA mét yéu t6 cta thi nghiém 3 vé am do.

One-Way Analysis of Variance

Data: TN3.AmDo

Level codes: TN3.BeDay

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of wvariance
sourca of varistion Sum of Squares d.f. Wasn squara  F-ratio Sig.laval
setween growps 1705320 4 azeasas 2.0 o7
Within groups 14.416303 10 1.4416303
rotal (cormsctad) sseeses 1w

0 missing value(s) have been excluded.
Bang C12: Bang phan tich LSD cho yéu t6 bé day men ciia thi nghiém 3 vé am do.

Multiple range LSD analysis for TN3.AmDo by TN3.BeDay

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
0.1Cm 3 1.4145848 X

0.4Cm 3 2.9106218 XX

0.8Cm 3 3.6514238

1.6Cm 3 4.2213831

1.2Cm 3 4.3192997
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contrast difference limits
0.1Cm - 0.4Cm -1.49604 2.18494
0.1Cm - 0.8Cm -2.23684 2.18494 *
0.1Cm - 1.2Cm -2.90471 2.18494 *
0.1Cm - 1.6Cm -2.80680 2.18494 *
0.4Cm - 0.8Cm -0.74080 2.18494
0.4Cm - 1.2Cm -1.40868 2.18494
0.4Cm - 1.6Cm -1.31076 2.18494
0.8Cm - 1.2Cm -0.66788 2.18494

* denotes a statistically significant difference.
Bang C.13: Bang phan tich ANOVA mot y€u t6 cua thi nghi€ém 3 vé dd nd.

One-Way Analysis of Variance

Data: TN3.DoNo

Level codes: TN3.BeDay

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
sourca of varistion Sum of Squares d.f. Wasn squara  F-ratio Sigievel
petneen grows 107798 4 cuvcomss  s.oma 0126
Within groups 1123.9950 10 112.39950
rotal (cormectadr  dens 14

0 missing value(s) have been excluded.

Bang C14: Bang phan tich LSD cho yéu t6 bé day men cta thi nghiém 3 vé do no.
Multiple range analysis for TN3.DoNo by TN3.BeDay

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

0.4Cm 3 34.805128 X
1.6Cm 3 39.343590 XX
0.8Cm 3 40.594872 XX
1.2Cm 3 58.415385 XX
0 3

.1Cm 68.620513 X
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contrast difference limits
0.1Cm - 0.4Cm 33.8154 19.2928 *
0.1Cm - 0.8Cm 28.0256 19.2928 *
0.1Cm - 1.2Cm 10.2051 19.2928
0.1Cm - 1.6Cm 29.2769 19.2928 *
0.4Cm - 0.8Cm -5.78974 19.2928
0.4Cm - 1.2Cm -23.6103 19.2928 *
0.4Cm - 1.6Cm -4.53846 19.2928
0.8Cm - 1.2Cm -17.8205 19.2928

* denotes a statistically significant difference.
Bang C.15: Bang phan tich ANOVA mot yéu to ctia thi nghiém 3 vé ti 1€ song sot.

One-Way Analysis of Variance

Data: TN3.TLS

Level codes: TN3.BeDay

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig.level
Between groups 4407.5785 4 1101.8946 3.783 .0400
Within groups 2912.7850 10 291.2785
Total (corrected) 7320.3635 14

0 missing value(s) have been excluded.
Bang C16: Bang phan tich LSD cho yéu t bé day men cua thi nghiém 3 vé ti 1é song
sot.

Multiple range analysis for TN3.TLS by TN3.BeDay

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
0.4Cm 3 31.663531 X

1.6Cm 3 31.797627

0.8Cm 3 38.020649 XX

1.2Cm 3 64.735503 XX

0.1Cm 3 71.685665 X
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contrast difference limits
0.1Cm - 0.4Cm 40.0221 31.0575 *
0.1Cm - 0.8Cm 33.6650 31.0575 *
0.1Cm - 1.2Cm 6.95016 31.0575
0.1Cm - 1.6Cm 39.8880 31.0575 *
0.4Cm - 0.8Cm -6.35712 31.0575
0.4Cm - 1.2Cm -33.0720 31.0575 *
0.4Cm - 1.6Cm -0.13410 31.0575
0.8Cm - 1.2Cm -26.7149 31.0575

* denotes a statistically significant difference.
Bang C.17: Phan tich ANOVA giira s6 t€ bao song / 1 gam men san pham say va do

no cua thi nghiém 3.

ANOVA
Significance
df SS MS F F
Regression 1 1,95E+22 1,94976E+22 | 131,5485281 | 0,001422599
Residual 3 4,45E+20 | 1,48216E+20
Total 4 1,99E+22
Bang C.18: Bang phan tich ANOVA hai yéu t6 cua thi nghiém 4 vé am do.
Analysis of Variance for TN4.AmDo - Type III Sums of Squares
Source of variation Sum of Squares d.f. Mean square F-ratio Sig.level
MAIN EFFECTS
A:TN4.PPCD .007008 1 .007008 .017 .9021
B:TN4.BeDay 11.310208 1 11.310208 26.731 .0009
INTERACTIONS
AB .1302083 1 .1302083 .308 .6000
RESIDUAL 3.3848667 8 .4231083
TOTAL (CORRECTED) 14.832292 11

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.

Bang C.19: Bang phan tich LSD cho yéu t6 phuong phap cip dong cia thi nghiém 4
vé Am do.

Multiple range analysis for TN4.AmDo by TN4.PPCD
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Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

TT 6 2.5966667

GT 6 2.6450000 X

contrast difference limits

GT - TT 0.04833 0.86626

*denotes a statistically significant difference.
Bang C.20: Bang phan tich LSD cho yéu t6 bé day men cua thi nghiém 4 vé am do.

Multiple range analysis for TN4.AmDo by TN4.BeDay

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
1 6 1.6500000 X
12 6 3.5916667 X
contrast difference limits
1 - 12 -1.94167 0.86626 *

*denotes a statistically significant difference.
Bang C.21: Bang phan tich ANOVA hai yéu to cua thi nghiém 4 vé d6 no.

Analysis of Variance for TN4.DoNo - Type III Sums of Squares

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

MAIN EFFECTS

A:TN4.PPCD 584.6913 1 584.6913 10.000 .0133

B:TN4.BeDay 1077.7497 1 1077.7497 18.432 .0026
INTERACTIONS

AB 19.618156 1 19.618156 .336 .5844
RESIDUAL 467.76174 8 58.470218
TOTAL (CORRECTED) 2149.8209 11

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.

Bang C.22: Bang phan tich LSD cho yéu t0 phuong phap cap dong cua thi nghiém 4
vé dj nd.

Multiple range analysis for TN4.DoNo by TN4.PPCD

Method: 95 Percent LSD
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Level Count LS Mean Homogeneous Groups

GT 6 75.959444 X

TT 6 89.920000 X

contrast difference limits

GT - TT -13.9606 10.1833 *

*denotes a statistically significant difference.
Béang C.23: Bang phan tich LSD cho yéu t6 bé day men cua thi nghiém 4 vé do nd.

Multiple range analysis for TN4.DoNo by TN4.BeDay

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
12 6 73.462778 X
1 6 92.416667 X
contrast difference limits
1 - 12 18.9539 10.1833 *

*denotes a statistically significant difference.
Bang C.24: Bang phan tich ANOVA hai yéu to cua thi nghiém 4 vé ti 1€ song sot.

Analysis of Variance for TN4.TLS - Type III Sums of Squares

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

MAIN EFFECTS

A:TN4.PPCD 668.4758 1 668.4758 89.113 .0000

B:TN4.BeDay 2193.0645 1 2193.0645 292.352 .0000
INTERACTIONS

AB 54.630624 1 54.630624 7.283 .0271
RESIDUAL 60.011587 8 7.5014484
TOTAL (CORRECTED) 2976.1825 11

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.

Bang C.25: Bang phan tich LSD cho yéu t6 phuong phap cip dong cua thi nghiém 4

vé ti 1€ song sot.

Multiple range analysis for TN4.TLS by TN4.PPCD
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Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

GT 6 54.753125 X

TT 6 69.680458 X

contrast difference limits

GT - TT -14.9273 3.64749 *

e denotes a statistically significant difference.
Bang C.26: Bang phan tich LSD cho y€u t6 bé day men cta thi nghiém 4 vé ti 1¢ song
sot.

Multiple range analysis for TN4.TLS by TN4.BeDay

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups
12 6 48.698087 X
1 6 75.735496 X
contrast difference limits
1 - 12 27.0374 3.64749 *

*denotes a statistically significant difference.
Bang C.27: Phan tich ANOVA gifia s0 t€ bao song / 1 gam men san pham say va do

n¢ cua thi nghiém 3.

ANOVA

df SS MS F Significance F
Regression 1| 4,5E+22 | 45E+22 | 23,68425 0,039723332
Residual 3,8E+21 | 1,9E+21
Total 3 | 4,88E+22

Bang C.28: Bang trung binh cua yé€u t6 bé day cua thi nghiém 3 vé ti 1€ song sot.
Table of means for TN3.TLS by TN3.BeDay

Stnd. Error
(internal)

Stnd. Error

4.523551
2.369821
.981052
.557225
8.714246

Level Count Average
0.1Cm 3 71.685665
0.4Cm 3 31.663531
0.8Cm 3 38.020649
1.2Cm 3 64.735503
1.6Cm 3 31.797627
Total 15 47.580595

4.406650

(pooled s)

9.8535697 56
9.8535697 16
9.8535697 22
9.8535697 49
9.8535697 16
4.4066503 40

95 % LSD
intervals for mean
.156909 87.214420
.134775 47.192286
.491894 53.549405
.206747 80.264258
.268871 47.326382
.635924 54.525265
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Phu luc D: Hinh dnh b§t men va bt mi twong irng cho tirng nghiém thirc

Hinh D.1: Nghiém thitc DC ¢ -68°C Hinh D.4: Nghiém thitc C ¢ -68°C

Hinh D.2: Nghiém thitc A & -68°C Hinh D.5: Nghiém thitc D ¢ -68°C

Hinh D.3: Nghiém thirc B ¢ -68°C Hinh D.6: Nghiém thirc E ¢ -68°C
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Hinh D.7: Nghi¢m thirc DC ¢ -20°C Hinh D.10: Nghiém thirc C & -20°C

Hinh D.9: Nghiém thic B ¢ -20°C Hinh D.12: Nghiém thirc E ¢ -20°C



Hinh D.15: Nghiém thirc Smm

Hinh D.17: Nghiém thtc 16mm
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Hinh D.18: Nghiém thirc Imm, cép dong Hinh D.20: Nghiém thirc Imm, cap dong

gian tiép tryc tiep

Hinh D.19: Nghiém thic 12mm, cidp Hinh D.21: Nghiém thirc 12mm, cip dong

dong gian tiép truc tiép
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Sau day la cac hinh bot mi dugc lam n¢ cho tung nghiém thic DC, A, B, C, D va E,
nhiét do dong mau 1a -68°C.

Hinh D.21: Nghiém thitc DC Hinh D.24: Nghi¢m thirc C

Hinh D.22: Nghiém thirc A Hinh D.25: Nghi¢m thttc D

Hinh D.23: Nghi¢m thirc B Hinh D.26: Nghiém thirc E
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Sau day la cac hinh bot mi dugc lam né cho tung nghi¢m thiec DC, A, B, C, D va E,
nhiét do dong mau 1a -20°C.

Hinh D.27: Nghiém thieec DC Hinh D.30: Nghiém thuc C

Hinh D.28: Nghi¢m thic A Hinh D.31: Nghiém thic D

Hinh D.29: Nghi¢m thirc B Hinh D.32: Nghiém thuc E
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Sau day la cac hinh bot mi dugc lam né cho ting nghi¢ém thitc 1mm, 4mm, 8mm,

12mm, 16mm.

’ Hinh
D.36: Nghi¢m thuc 12mm

Hinh D.34: Nghiém thirc 4mm Hinh D.37: Nghiém thtrc 16mm

Hinh D.35: Nghiém thirc 8mm

Sau day 1a cac hinh bot mi duoc 1am né cho ting nghiém thirc 1mm, 12mm, cp dong

tryc tiép va cap dong gian tiép.
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Hinh D.38: Nghi¢m thirc 1mm, cép dong Hinh D.40: Nghiém thtrc 1mm, cép dong

tryc tiép gian tiép

Hinh D.39: Nghiém thttc 12mm, cp dong Hinh D.41: Nghiém thitc 12mm, cip dong

truc tiép gian tiép

Hinh D.42: Budng dém hdng cau Hinh D.43: Té biao nim men nhudm

methylene blue



