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NGUYEN THI THUY LAM, B6 Mén Coéng Nghé Sinh Hoc, Pai hoc Nong Lam TP. H)
Chi Minh. Thang 8/2006. “THU NGHIEM SAN XUAT GIAM TRAI CAY THEO PHUONG
PHAP HOI LUU CO PINH VI KHUAN TREN GIA THE”.

Gi4o vién huéng dan:

Th.s VUONG THI VIET HOA.

bé tai duoc thuc hién nhim tao diéu kién cho viéc sir dung triét dé nguf)n nguyén li€u, tao
ra san pham gidm an c6 ngudn gdc tir dich trai cay 1én men, c6 mui thom dit trung, gia thanh thép,
dam bao an toan v¢ sinh cho nguoi sir dung.

Cac thi nghiém:

1. Khao sat anh hudng cua ndng do rugu bd sung trong qué trinh 1én men gidm tir nude dira
gia.

2. Khao sat cac phuong phap Ién men: 1én men tinh, 1én men dong, 1én men theo phuong
phap héi lwu ¢b dinh vi khuén trén gia thé. Chon ra phwong phap tdi uu.

3. Khao sat tinh da dang cta cac loai chat mang vi khuan

- Chét mang bang chét liéu cellulose (bd mia).
- Chét mang bang chat liéu polymer (x6p).
4. Tha nghiém san xudt giam trai cay tir dich trai cay di 1én men ruou.
- San xuat gidm diéu tir dich diéu da 1én men ruou.
- San xuét gidm saboche tir dich saboche da 1én men rugu.
- San xuét gidm tra.
Két qua ghi nhan:

1. Xac dinh dugc ndng do ruou thich hop cho qua trinh 1én men giidm tir nuéc dira gia 1a 8%.

2. Phuong phap 1én men tdi wu 1a phuong phap 1én men hdi luu, san phim gidm sinh ra c6
ndng do acid acetic cao va chét lugng tot.

3. Sir dung chit mang c6 chat liéu bang cellulose hay polymer déu cho ndng do acid acetic
tuong dwong nhau. Tuy nhién, dbi véi chit mang bang chét liéu cellulose (bd mia), san
pham gidm rat trong nhung khong c6 mau tring dic trung cia gidm dira; ddi v6i chit mang
bang chit liéu polymer (x6p), san pham gidm trong va c6 mau tring dic trung cua gidm
dura.

4. San xuat dugc mot sé gidm trai ciy c6 mui thom dic trung, gidu vitamin nhu: gidm diéu,

giam saboche, giam tra.
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1.1 Pit van dé

Viét Nam 1a nudc nong nghiép c6 khi hau nhiét doi nén c6 nhiéu loai rau qua
dac trung, giau chit dinh dudng, thom ngon: dwra, saboche, diéu, chudi, du
du,...Theo sb lidu cua bo ndng nghiép va phat trién nong thon, dén nay san luong
rau qua Viét Nam dat gén 10 triéu tan, ty 1€ hu hao sau thu hoach trén 20% va chi
moi ché bién dugce khoang 6% tong san lwong hang nam.

Hién nay di c6 nhiéu nghién ctru dé tim bién phap han ché that thoat sau thu
hoach, nang cao gia tri sit dung cta cac loai rau qua. Vi du nhu ché bién cac san
pham tir trai cay: dong hop, siy kho, 1am mat, nudc hoa qua, cac loai rugu vang trai
cay...

Viéc ché bién gidm ludn gang lién véi hoat dong bao quan va ché bién rau
qua vi phan 16n 16p vo, qua bi loai, cic san pham bo di khi xir 1y rau qua van co thé
duoc sir dung dé san xuat cac san pham 1én men nhu giam.

Trong qua trinh san xuit ruou vang con mot lwong 16n dinh dudng va ba trai
cdy sau khi thim thau chua dugc sir dung triét dé. Pay 1a mot nguodn cé thé sir dung
dé 1én men giam.

Gidm nudi ¢ nudc ta hién nay chi san xuat & quy mo ho gia dinh, gia thanh
kha cao so voi giém hoa hoc, nhung chit dinh dudng lai thép, giém lai b1 duc, do
chua khong cao.

Nham tao diéu kién cho viéc st dung tri¢t dé nguén nguyén li€u, tao ra san
pham gidm an c6 ngudn gdc dich trai cdy 1én men, c6 mui thom dic trung, gia thanh
thép, dam bao v¢€ sinh an toan cho nguodi st dung. Pugc su chép nhan cua bd mon
Cong Nghé Sinh Hoc, trudng Pai Hoc Néong Lam tp.H6 Chi Minh va sy hudng dan
tan tinh cua Th.s Vuong Thi Viét Hoa, ching t6i tién hanh dé tai:” Nghién ciru 1én

men gidm trai cAy theo phwong phap hoi luu ¢6 dinh vi khuin trén gia thé”.



1.2 Muc dich va yéu ciu caa dé tai
1.2.1 Muc dich
- Tan dung dich cua mot s6 loai trai cay nham tao ra san phém giém trai cay
c6 huong vi dic trung, 1am gia vi trong coéng nghé ché bién thuc phdm, dam bao
chat luong vé sinh
- Khao sat tinh da dang cta cac loai chat mang vi khuan acetic.
1.2.2 Yéu céu
- Khéo sat mot s phwong phéap 1én men giam.
- Khéo sat anh huong ctia nong d6 ruou bo sung 1én qua trinh 1én men giam.

- Tao ra mot sO san pham giam trai cdy nham da dang hoa san pham giam.



Chwong II: TONG QUAN TAI LIEU
2.1 Tong quan vé vi khuan acetic
2.1.1 Pic diém sinh hoc ciia vi khuén acetic

Ngay nay ngudi ta da biét hon 20 loai vi khudn c6 kha ning 1én men acetic,
ching c6 tén chung 13 vi khuan acetic. Nhitng vi khuan nay dé tim thay trong khong
khi, dat, nudc. cac dich nude qua, bia, ruou cd nong do thap, dich dudng... dé tiép
xtc v&i khong khi dé bi van duc nhe, trén bé mit tao thanh mot 16p mang mong,
mang mong min mau trang xam hodc vang xam. D6 1a do cac vi khuan acetic phat
trién. Trudc day Pasteur cho rang qué trinh 1én men giam 1a do mdt loai vi khuan
thudc nhom Acetobacter hodc Bacterrium. Nhitng vi khuan acetic khong nhiing oxy
héa dugc ruou ethylic thanh acid acetic ma con oxy hdéa dugc rugu proryonic thanh
acid propyonic, ruou butylic thanh acid butyric; nhung chung khong oxy hoa duoc
rugu methylic va nhitng ruou bac cao. Trong mdi truong du rugu ethylic (5-13%)
thi san pham chu yéu 1 acid acetic, & nong d6 ruou thap hon cac vi khuan acetic
oxy hoa triét dé ruou thanh CO, va H,0 [Luong Ptrc Pham, 1998].

Vi khuén acetic 13 cac truc khuén, khong sinh bao tur, c6 hinh que, bau duc,
kich thuée: 0,8 x (1,0-3,0) um, c6 dang don, soi, chudi, mot sb loai c6 dang xoén,
dang cdu, que phinh ra, hinh chuy... Cac vi khudn nay c6 loai chuyén dong duoc
nhd tiém mao, c6 loai khong chuyén dong duogc. Khi té bao con non 1 vi khuin Gr
, khi gia chiing c6 thé thay d6i Gram. Chung hau hét 13 Catalase duong tinh, khong
c6 oxydase, thuong tao sic to. Mot sb chung tao vang mau hong nhd Parphyrens

Vi khudn acetic thudc nhom hiéu khi. Téc d6 sinh truong cia ching rat
nhanh, tir mot té bao sau 12 gid ¢6 thé sinh san thanh 17 triéu t& bao. Trong qua
trinh sinh truéng va phat trién chiing tao thanh acid acetic, & nong d6 acid thap s&
kich thich sy phét trién cua chung [Luong Dtc Pham, 1998]

Vi khuan acetic c6 kha ning déng hoa cac ngudn cacbon khac nhau nhu
etanol, glucose, fuctose, sacharose, maltose, glycerin, lactose,... khong c6 kha nang
su dung tinh bdt, c6 kha nang déng hoéa duoc dam hiru co. Con nguén khoang,
vitamin thi doi hoi phai cé acid pantothenic va céc chat khoang ( K, Ca, Fe, S, P,...)

moi dong hoa duogc.



Céc loai vi khuén acetic sinh truéng & nhiét do t6i wu trong khoang 23-30°C
va pH téi wu 13 5,5-6,2. Chung c6 kha ning chiu acid cao, mot sé c6 thé phat trién &
pH<3,2.

Nhitng vi khudn acetic c6 dic diém 1a d& thay doi hinh dang té bao. Trong
nhitg diéu kién sinh truong khong binh thudng té bao c6 : dang soi to va dai ,
phinh truong 1€n hodc c6 nhiing hinh thu ky la.

2.1.2 Phén loai vi khuin acetic

Hién nay trén thé gidi da tim ra trén 20 loai vi khuan acetic - goi chung la
Acetobacter — 1a mot loai truc khuan kha 16n thudc loai hiéu khi bat budc, nhiét do
thich hop cho chung phat trién tir 30-40°C .

Vi khuén acetic thuc 2 giéng Acetobacter (chu mao) va Acetomonas (tiém
mao & mot dau) . Nhiéu loai khi phat trién lau trén méi truong dé dang sinh ra
nhitng dang c6 hinh thai dic biét (t& bao phinh to hay keo dai, c6 thé phan nhanh).

Vi khuan Acetobactor phan b rong trong tu nhién, nhét 1a trén thuc pham,
hoa qua, khong khi, nhiéu truong hop c6 thé phat dong thdi voi nAm men trén co
chét thuc vat c6 nhiéu duong.

Dudi ddy 1a mot sd ching vi khuan dién hinh:

- Acetobacter aceti: vi khuan nay c6 hinh dang giong nhu vi khuan hinh que
khac, nhung kich thudc rat ngan. Ching khong thé tao duoc bao tir va cac té bao
thudng tao thanh hinh chudi c6 kich thudc rat dai. Khi nhudém iot té bao chuyén
thanh mau vang. Ching chiu duoc nong do ruou 11% thé tich va trong méi truong
thuan loi chiing c6 kha ning tao ra dugc 6% acid acetic. Nhiét do thich hop nhat dé
Acetobacter aceti phat trién 1a 34°C.

- Acetobacter pasteurianum: hinh thai gibng Acetobacter aceti, nhung khi
nhudm véi iot t& bao s& cho mau xanh. Kha ning chiu nong do con ctia ching thap
hon cua acetobacter aceti. Trong diéu kién méi truong thuan loi chung c6 kha ning
tao duoc 5-6% acid acetic.

- Acetobacter orlcaneuse: hinh thai vi khuan nay giéng hai vi khuan trén
nhung lai c6 kich thudc nho hon nhiéu. Dac biét hai dau cua té bao thudng nho lai.
Nhiéu trudng hop ngudi ta 1an 16n gitta vi khuan nay voi vi khuan ky khi
Clostridium. Trong dich nuéc ciy, chiung thudng tao ra mot vang rat mong, trén bé

mat vang vi khuan thuong rat chac. Khi nhuém véi iot, té bao chi sang mau vang.



Vi khuén nay chiu duoc lugng con dén 12%V, va trong diéu kién 1én men thich
hop, chung c6 thé tao ra dugc 9,5% acid acetic.

- Acetobacter xylinum: Vi khuan nay khi phat trién trong méi truong thuan
loi c6 thé tao ra 4,5% acid acetic va tao ra mot mang rat day trén bé mit méi truong.

O nhiéu nude nhu Trung Qudc, Triéu Tién va Nhat Ban, ngudi ta thudng sir
dung vi khuan nay ciing v6i nAm men dé san xuét ra loai thirc ung rat dic hiéu.

- Acetobacter schiitzenbachii: Vi khuan nay thudc vi khuan hinh que, nhung
kich thudc cua chung dai hon cic gidng di trinh bay & trén. Chang khong tao bao
tu, khong c¢6 kha nang chuyén dong, thuoc nhom Gr .

Khi phat trién ¢ méi truong 16ng chung tao 16p mang day nhung khong chic.
O cac nudc trén thé gidi, ngudi ta sir dung ching dé san xuat gidm theo phuong
phép chim.

Trong diéu kién moi truong thudn loi, chiing c¢6 kha nang tao dugc 11-12%
acid acetic.

- Acetobacter curvum: V& co ban vi khuan nay giéng Acetobacter
schiitzenbachii. Trong méi trudng thuan loi, vi khudn nay cé thé tao ra duoc 10-
11% acid acetic. Vi khuan Acetobacter curvum tao vang rat chic trén bé mit moi
truong. Nhi¢t do 1én men t6i vu cta vi khuan nay la 35-37°C.

- Acetobacter suboxydans: Puoc st dung nhiéu trong céng nghé san xut
vitamin C. Chung c6 kha ning chiu duoc ndng d6 cdn rat cao. Néu trong moi
truong ta chon thém mot lugng nho cac chat dinh dudng can thiét vi khuan nay co
thé chuyén hoé cdn thanh acid acetic. Luong acid acetic tao duoc tir qua trinh 1én
men c6 thé 1én dén 13%.

Nhiét d6 thich hop cho vi khuan ndy tién hanh 1én men 1a 28-30°C. Thoi gian

1én men xay ra rat nhanh, chi can 48 gio, luong acid acetic c6 thé dat dugc 13%.

Hinh 2.1: Vi khuin Acetobactor aceti



2.2 So lwgc vé gidm - Ung dung
2.2.1 So lwge vé giam

Giam 13 loai gia vi dugc sir dung tir cac nguyén liéu c6 dudng hodc bot bang
cach 1én men ruou va acid acetic. Tir gidm trong tiéng Phap 14 “Vinaigre” c6 nghia
la vang chua.

C6 rat nhiéu loai gidm: gidm qua, gidm gao, gidm mat... Gidm qua dugc ché
bién bang cach cho nudc qua 1én men ruou va acid acetic.

Giam dugc dung trong san xuat dwa mudi, twong 6t, va ding nhu mot gia vi
trong nau nudng.
2.2.2 Ung dung

Acid acetic dugc ung dung rong rai trong san xuat nhu: 1am san pham trung
gian dé téng hop acid monocloacetic, etylacetat, butylacetat, cellulose acetat,
aceton, trong cong nghiép cao su (diéu ché vinylacetat) tong hop nhya PVA, trong
dugc pham (diéu ché aspirin) , trong cong nghiép thuc pham (1am gidm in, san xuat
banh keo,...)
2.3 Lén men giam
2.3.1 Céc loai giam phd bién trén thé giéi

- Balsamic Vinegar: ddy 1a loai gidm c6 truyén dugc 1én men tir mot loai
vang nho tring, loai nho nay phat trién & ving nti Modena thudc nuée Y. Trong
qué trinh 1én men giam, nguoi ta cho thém mot thanh gd (Balsamic) c6 nhya thom
vao thung 1én men nham tao huong vi dic trung. Gidm thanh phim c6 mau nau
sam, vi chua ngot.

- Malt Vinegar: 1a gidm truyén thong rat phd bién & nudc Anh, dugc 1én men
tir ngil cdc.

- Raspberry Red win Vinegar: loai gidm nay lam tir rugu vang do. Gidm co
mau do sdm véi huong tu nhién cua cay Raspberry.

- Rice Vinegar: hau hét gidm trong sut, khong mau, mét sd it c6 mau vang
nhat, hoi duc. Loai giém nay duoc st dung rong rai tai cac nudc chau A.

- Coconut and cane Vinegar: 13 loai gidm phd bién & An Do, Philipine va
Indonesia.

- Date Vinegar: phd bién ¢ Pia Trung Hai.



2.3.2 Co ché 1én men gidm

Lén men acid acetic 13 qué trinh oxy hoa con thanh acid acetic, nhd vi khuan
acetic, trong diéu kién hiéu khi.

Phuong trinh téng quat cua qua trinh 1én men la:

C,HsOH + O, ——» CH3COOH + H,O0 + 117kcal.

Phan ng xay ra trong té bao cia vi khuan. Muén phan ung dugc xay ra,
C,HsOH va O, phai dugc tham thau vao trong té bao. Khi d6 cac enzyme oxy héa
c6 trong t& bao cua vi khuan tham gia oxy héa rugu tao thanh CH;COOH.

CH3;COOH duoc tao thanh s& thoat ra khoi té bao va tan trong dung dich moi

truong.
C,H,OH
CH.COOH —» CH.COOH
Oy
M51 trirmg Té bao M1 trureme

Hinh 2.2: Qua trinh oxy héa rwou thanh acid acetic
Trong té bao cua vi khuan, qua trinh oxy héa xdy ra rat phtrc tap. Qua trinh
nay xay ra qua hai giai doan. Céc giai doan duoc tom tat nhu sau:
C,HsOH + 0, — CH3CHO +H,0
Acetaldehyd
CH;CHO + H,O ~— > CH;CH(OH),
Hydrate acetaldehyd
CH3;CH(OH), + O — 3 CH3COOH + H,0
Phuong trinh tong quat:
C,HsOH + O, — CH3;COOH + H,0
Ngoai kha ning oxy héa con thanh acid acetic, cac vi khuan acetic con co
kha nang tham gia chuyén héa mot loai cac loai ruou khac thanh acid twong tng va
cac chat khéc.
- Chuyén hoa ruou propyonic — acid propyonic.

- Chuyén hoa ruou butanol —» acid butylic.



- Chuyén héa ruou glycerin — dioxyaceton.

- Chuyén héa sobic —— sorbose.

- Chuyén hoa arabino — acid arabanic.

- Chuyén hoa glucose —» acid glucosenic.

- Chuyén hoa acid lactic — acid glucosenic.

Diéu nén luu ¥ 13, trong qué trinh 1én men ruou, vi khuan acetic s& tham gia
qua trinh oxy ho4 acid acetic thanh CO, va H,O dé nhan ning luong dung cho qua
trinh sinh truéng va phat trién ciia minh.

CH3;COOH +20, — CO; +H,0.

Chinh vi thé sau khi 1én men, bao gi0 nguoi ta cling dé lai mot lugng ruou
khoang 0,3-0,5% dé vi khuan c6 thé sir dung con ma khong st dung acid acetic nhu
mot ngudn ning luong.

2.4 Cac yéu t6 anh huéng dén qua trinh 1én men giam

Theo Ebner va Hromatka (1949-1953 ), acid acetic dugc tao thanh boi chinh
cac té bao sinh san. Do vay, tac dong quan trong nhat ddi véi qué trinh 1én men
gidm 1a thanh phan moi trudng, nhiét do va ché do thong khi, su thay doi ché do
nudi cdy lam thay ddi cac théng sb : toc do sinh san /gio, sinh khdi( % ), ndng d6
san pham giam (% acid acetic).

2.4.1 Anh hwéng ciia Oxy

Theo co ché ctia qua trinh oxy héa, lwong khong khi cho qua trinh 1én men
gidm 13 twrong dbi 16n. Dé oxy hoa hét 1kg rugu khan can 2,3m? khong khi ( theo 1y
thuyét ), hay dé oxy héa hét 1mol ruou can 1mol O,. Qua thuc té nhiéu tac gia cho
thdy luwong oxy can thiét phai 16n gip d6i lugng oxy theo 1y thuyét. Thyuc té cang
thoang khi ning suat cang cao ( nhung c6 gidi han do kha ning tao acid cta chung
da chon ).

2.4.2 Anh huwéng cia nhiét do

Vi khuan Acetobacter thuéc nhém wa am, nhiét do thich hop tir 25-32°C. O
nhiét d6 thip qua trinh 1én men gidm xay ra cham. O nhiét d6 cao s& @c ché sy hoat
dong va dén mutrc d6 nao do6 s& dinh chi su sinh sén cua té bao 1am tang ton that cho

vi khuan va lam gidm hiéu suat qua trinh 1én men do su bay hoi acid acetic va rugu.



2.4.3 Su acid hoa dich 1én men

Trong san xudt gidm ngudi ta cho vao co chit ban diu mot lugng gidm nhat
dinh dé acid héa moi truong nham : ngan chan sy phat trién ctia vi sinh vat c6 hai,
dua vao dich 1én men mdt luong té bao nhat dinh.

Do acid ban dau c6 thé dao dong tir 2-6%. Theo nghién ciru ciia Eapen va
Rao nam 1979, hiéu suit cao nhit dat duoc ¢ do acid ban dau 1a 2 %. Nhitng cong
trinh gn day cho thdy dé duoc ham luong acid cao hon, ngudi ta tién hanh 1én men
& nong do acid ban dau 2-6% [Abrini va ctv, 1992]. Tuy nhién ham luong acid cao
s& han ché su sinh truéng ciia vi khuan va 1am giam kha nang 1én men. Theo Henry,
cho théy néng dd acid ban dau 8% di e ché hoat dong cua vi khuén rat 16n. Luong
acid ban dau can hoat hoa 1a 2-2,5% [Nodes.E, 1986], 2% [Ebner, 1985].

2.4.4 Ham lwong ruwou ethylic trong dung dich 1én men gidm

Ruou ethylic ciing giéng nhu acid acetic 13 mot chat sat khudn véi vi khuan
Acetobacter, n6 dugc st dung nhu mot co chat. Ham luong rugu co thé thay doi tur
2-10% thé tich, ham lugng rugu cao hon s€ lam gidm nang suét 1én men. Ebner
(1985) va Heirich (1987) cho luong rugu ethylic sir dung tw2-10% thé tich. Luong
rugu ethylic duy tri trong méi truong ludn gitr & 3-3,5% thé tich [Nodes,1986].

Dé tranh hién tuong tiép tuc oxy hoa dén CO, va H,0, can cb6 mot luong
rugu trong giém tlr 0,2-0,5% thé tich. Luong ruou sét trong giém c6 tac dung uc ché
su tong hop enzyme oxy hoa acid acetic va mudi acetac (Dires, 1973).

2.4.5 Cac chiat C, N, P va cac nguyén to vi lwong

Pé qué trinh oxy hoa xay ra nhanh trong dung dich 1én men can b sung
thém mot s6 mudi khoang: K,HPO,, KH,PO, MgS0,.7H,0, FeCl;.6H,0,
(NH,),S0.,, (NH,),HPO.,,...tuy theo nhu cau cu thé cua ting loai. Ngoai ra con bd
sung thém vitamin va cac chat kich thich sinh truéng nhu: glucoza, cao ndm men,
pepton...

2.5 Cac phuong phap 1én men

Yéu té quan trong quyét dinh hi¢u suat cia mot phuong phép san xuét acid
acetic chinh 1a bé mat tiép xuc giita oxy cua khong khi va co chit. Dén thoi diém
hién tai da c6 4 phuong phap san xuét acid acetic bang cach 1én men:

- Phuong phap 1én men cham.

- Phuong phéap 1én men nhanh.



- Phuong phép 1én men chim.

- Phuong phap 1én men hon hop.
2.5.1 Phwong phap 1én men chim

Phuong phap cham con goi 1a phuong phap Orleans hay phuong phap Phap.
Phuong phap nay duogc biét dén nam 1670, khdi dau 1a ving trong nho ndi tiéng &
nude Phap. Do ngudi ta nhan thay dich vang nho dé trong nhiing thung gd ho nip
dan dan bi duc, ¢6 mang phu trén bé mit va trd nén chua.

Pay 1a phuong phap 1au doi nhat, qua trinh 1én men gidm dién ra ¢ bé mait
tiép xtic gitra khéi dich 1én men va khong khi trong nhitng thing 1én men dit nam
ngang.

Pé tién hanh san xuét giam theo phuong phap nay , tién hanh nhu sau: d6
vao thung 1/5 thé tich gidm tuoi chit luong cao dé acid hoa, sau d6 d6 thém dich 1én
men vao cho dén % thé tich thung. Tiép theo ctr mdi chu ky d6 thém dich 1én men
cho dén khi ddy. Khi nao nhan thiy ruou da oxy hoa gan hét 1y mot phan gidm ra
dé dem ché bién va bao quan, dong thoi cho tiép dich 1én men vao dé 1én men tiép.

Khi 1én men, vi khuan giém phat trién tao thanh mang vi sinh vt trén bé mit
thoang, khi bi chdn dong (do va cham hay qua trinh d6 dich 1én men vao va théo san
pham ra) n6 s& bi pha v&, chim xubng tiéu thu co chat ma khéng tao acid acetic.
Dan dan trén bé mit thoang lai hinh thanh mang vi khuan méi va lai dién ra quéa
trinh 1én men tiép tuc.

Do han ché ctia bé mit thodng nén phuong phap nay cé nhimg nhuoc diém
sau: thoi gian 1én men dai, nong d6 acid acetic thip, ning suit thip. Tuy vay,
phuong phap nay c6 uu diém 1a gidm thom ngon, thiét bi dé ché tao.

2.5.2 Phwong phap 1én men nhanh

Phuong phép nay tao dugc bé mit tiép xuc pha giita long, khi va vi sinh vat
16n nho bo sung vat liéu bam trong thiét bi nén ning sut va hiéu suit cao hon.

O phuong phap nay nguoi ta tudi dich 1én men, bén trong c6 d6 day vat li¢u
bam va mang vi khudn méi ¢ trén bé mat, khong khi di nguoc chiéu tir dudi 1én,
dich 1én men duoc chuyén héa nhanh nho vi khuan. Néu thiét bi 1én men du cao,
diéu kién van hanh duogc khéng ché bt thi chi can cho dich 1én men qua thap mot
lan d3 co thé thu dugc gidm dic & day. Phuong phap nay co nhitng wu va nhuoc

diém:



- Uu diém:

+ Thoi gian 1én men ngén

+ Thiét bi tuong ddi don gian, nang suét cao, on dinh

+ Gidm thu dugc c¢6 ndng do acid cao (c6 thé dén 11-12%)
- Nhuoc diém:

+ Hiéu suét khong cao

+ Phai chon vat liéu bam phu hop

2.5.3 Phwong phap 1én men chim

O phuong phép nay, khong khi suc qua khdi dich 1én men ménh liét sé tao
thanh mot thé huyén phu ¢6 pha ran 1a vi khuan giam, pha 10ng 13 dich 1én trong cac
thiét bi 1én men c¢6 tén 1a acetator, dich 1én men duoc chuyén hoa thanh giém rat
nhanh .

2.5.4 Phwong phap 1én men hén hop

Pay 1a phuong phap lai giita hai phuong phap nhanh va chim. Thiét bi 1én
men ndy gdm hai phan:

- Phan trén nhu generator c6 d6 day dém, hoat dong theo nguyén tic 1én men
nhanh.

- Phan dudi (phan chira dich sau khi di qua vat liéu bam) c6 lip thém bod
phan syc khi tao thanh viing oxy hoa bd sung nhu mét acetator trong phuong phap
chim.

Khi ngimg cung cap oxy qua bd phan suc khi (khi ngat dién) van khong anh
huong dén vi khuan vi lac d6 cac vang thong khi trong thiét bi dugc mo ra va
khong khi di vao nho thong khi ty nhién, do d6 mang vi khuan trén dém van khong
bi chét.

Phuong phap nay khic phuc duoc nhuoc diém va phat huy wu diém cua hai

phuonh phép nhanh va chim.

2.6 Nhirng k¥ thuit can chii y khi san xuit giam &n



Vi khuén acetic thuong tiéu héa rat it cac chat dinh dudng. Dé c6 duoc gidm
c6 chat luong cao va tranh hién tuong nhat & phoi bao can phai bd sung cac chat
dinh dudng 1am nhiéu lan, mdi 1an véi lugng thap, vi ding voi lidu cao s& 1am cho
vi khuan phat trién manh, kém kha nang lén men hodc tao diéu kién cho céc vi
khuan khac phat trién. Néu truong hop 1én men bi yéu, thi c6 thé bd sung vao mdi
truong chat malt hodc bia.

Moi trudng nhan gidng hodc 1én men cin dugc acid hoa bang chinh acid
acetic nham kich thich giéng phat trién va {rc ché cac vi khuan khac.

Thiét bi 1én men va cac phoi bao di vo trung ciling can tién hanh acid hoa
bang acid acetic 6-9%. Cach tién hanh nhu sau: phdi bao di tiét trung bang nodi
autoclave dem xép vao thiét bi 1én men, sau d6 cho dong acid acetic 6-9% di qua
phéi bao trong mot thoi gian, cudi cung thu lai phan acid d6 trude khi cho dich 1én
men vao thiét bi.

Trong qua trinh 1én men lién tuc thi c6 thé khong can nhan gidng lai ma hiéu
sudt 1én men van dam bao. [Luong Dtrc Pham, 1998]

2.7 Mt s6 nguyén nhan lam giam chét lwong 1én men gidm
2.7.1 Giam bi duc va giam d9 chua

Trong san xuat giam, thuong xay ra hai qua trinh oxy hoéa:

- Qua4 trinh oxy hoa C,HsOH thanh CH;COOH

- Qua trinh oxy héa CH3COOH thanh CO, va H,0

Qua trinh oxy hoéa C,HsOH thanh CH3;COOH Ia qua trinh c6 1gi cho san
Xuat. Qua trinh oxy hoa CH3COOH thanh CO, va H,O la qua trinh ¢6 hai cho san
xuat. Trong qué trinh oxy hoa nay co thé xay ra hai huéng: oxy héa hoéa hoc va oxy
hoa sinh hoc. Oxy hoa sinh hoc chuyén CH3;COOH thanh CO, va H,O xay ra do
nam Comdida mycoderma, Acetobacter xylinum, Acetobacter aceti gay ra. Cac
gidng vi sinh vat nay c6 kha ning tao mang nhdy lam cho gidm duc va tao cin.

Nguoi ta khac phuyc tinh trang nay bang cach cho 1én men lai va trude khi 1én
men phai v€ sinh thiét bi 1én men that sach hodc thanh trung Pasteur ¢ nhiét do 60-
70°C, hodc cho thém vao gidm K,S,0s véi lidu lwong 5-15gam/100 lit giam két hop

v6i thanh tring Pasteur dé ting do bén cta giam.

2.7.2 Hién twong lwon gidm



Luon gidm co tén khoa hoc 1a Angiullula aceti. Ching thudc loai dong vat
nhu giun tron, rat nho, c6 mau hong. Con duc ¢ tudi trwong thanh cé kich thuée
1mm, con cai ¢ tudi trudng thanh c6 kich thude 1-2 mm.

Néu ndng do gidm < 6%, lwon gidm rat d& phat trién. Nong d6 gidm cao
khoang > 9%, chung bi trc ché va khong thé phat trién duoc.

Luon gidm thudng s dung vi khuan acetic nhu nguén dinh dudng. Tuy
nhién, chung ciing c6 kha nang sir dung C,HsOH, CH3COOH, duong , cac chét hitu
co chtra nito dé phat trién. Chung thudng khong gdy doc cho ngudi ma chi gay duc
gidm va lam giam hiéu suat 1én men.

Pé phong ngira lwon gidm phat trién, nguoi ta thudng cho vao gidm thanh
pham 1-2% NaCl (mudi an). Sau 1-2 ngay luon gidm chét, nguoi ta dem loc hodc
dua nhiét d6 1én dén 40-50°C, sau dé loc giém dé loai bo luon giém.

2.7.3 Bo giam

Trong san xuat giam, nguoi ta thuong thay hai loai bo gidm.

Loai to, mau tréng, co kich thudc 0,8-1,5mm

Loai nhé, mau nau, c6 kich thudce 0,3-0,4mm.

Nguoi ta thuong dung dau khoang bdi vao nhiing noi hay c6 bo gidm. Trong
truong hop c6 nhiéu bo gidm & thiét bi 1én men, nguoi ta phai dung hoi nong dé diét
chung.

2.7.4 Rudi giam

O nhiing co sO san xudt giam, ngudi ta thuong thiy co rat nhiéu rudi giam.
Rudi gidm thuong c6 mau nau do, co kich thudc khoang 2,5-3mm. Rudi gidm
thudng phat trién & phan trén, phan dudi ctia thiét bi 1én men. Chung lam giam acid
acetic, sinh ra nhiing au trung an vi khuan lactic va thudng 13 vat trung gian lay
nhiém cac vi sinh vat gdy hai gidm. Do d6 can phai han ché sy xuat hién rudi gidm
bang cach che kin ctra, ddy kin cac phan hd cua thiét bi 1én men va vé sinh dit khu
san Xuat.

2.8 Céc cong doan sau khi thu hoach gidm
2.8.1 Bio quin gidm
Khi qua trinh 1én men van con tiép tuc, nghia 1a ruou van chua chuyén hoa

hét thanh gidm thi chwa duoc nhidp gidm vao kho. Cac thung gidm phai duoc day



kin. Néu dé mé, cac vi khuén tao acid acetic va cac enzyme cua chung s¢ dan dan bj
oxy hoa va phan hay. Vi vay khéng dugc oxy lot vao thung gidm.
2.8.2 Lio héa gidm

Gidm duoc 130 hoa bang cach dé 1au c6 mui vi d& chiu, nhat 13 khi gidm dwoc
san xuat tir cac loai nudc qua c6 mui thom. Trong giai doan 130 hoa gidm, cac este
duogc hinh thanh va mui chua git cta gidm twoi s& dan bién mat.
2.8.3 Gan trong

Gan trong giam trudc khi dong chai bang cach loc gidm. Tron déu thach,
bentonit v&i giam roi dé lang trong, dung xi phong hut phan gidm trong & trén ra
chai, thao tac 1am that cham dé cin & trong chai khong van lén. Cur 300 lit giém ta
dung lkg bentonit va 5% thach (tinh theo trong lugng).
2.8.4 Dong chai va xir ly

Gidm phai dugc 140 hoa va gan trong trude khi dong chai. Cho gidm vao day
chai r6i nat that kin dé ngan khong khi lot vao chai. Khir tring gidm bang cach lam
néng chai gidm ¢ nhiét do 65°C cho dén khi gidm trong chai dat 60°C trong khoang
30 phat. Néu sb luong giam 16n ta c6 thé dung phuong phap: khir trung tat ca lugng
gidm roi dé ngudi dén 24°C thi dong chai ngay.
2.8.5 Phuwong tién bio quan giam thich hop

Gidm c6 kha ning an mon cao, tham chi né con an mon ca thép khong gi néu
tiép xtc lau. Sat rat dé bi giém an mon, con kém bi giém an mon va tao ra acetat
kém c6 mui kho chiu va rat doc, ngay ca dong ciing khong nén dung dé dung giam
vi déng cling tac dung dén mui vi cta giém. Chi nhirng vat li¢u nhu: gS, nhom, thuy
tinh, cao su ciig, gb ép hodc gidy di qua xu 1y 13 c6 thé dung dé dung gidm.
2.9 Khai quat nguyén liéu
2.9.1 Nguyén li¢u dura

Dira c6 tén khoa hoc 1a Cocos Nucifera, c6 hai gidng chinh 1a dira cao va dira
lun dugc trong phod bién ¢ cac nude Philippine, Indonesia, Malaysia, Viét Nam. Khi
dira chin c6 thanh phan trung binh theo trong lwong nhu sau: com dira 30%, vé dira

33,5%, gao dua 15%, nudc diura 21,5%.



Bang 2.1: Thanh phin héa hoc ciia dira

Thanh phan % Khdi lugng
Chat kho 471
DPuong téng 2.08
Khoang 0.02
Protein 0.55
Béo 0.74

(Nghién ctru str dung tong hop ciy dira-Pham Hoang Ho-NXB GD 1970)

Ngoai ra trong nudc dira gia con c6 rat nhiéu acid amin va vitamin nhu
Lysin, Histidin, Prolin, Glysin, Acid Glutamic, Acid Ascobic, Acid Penthotennic,
Acid Folic, Acid Nicotinic, Riboflavin.

Céc chat kich thich sinh truéng nhu: Zeatin, Sorbitol, Hexitol, Phicocosine. ..
chinh thanh phan phong pht ctia cac chat kich thich sinh truéng nay khién nudc dira
tr& thanh moi truong dinh dudng thich hop dé nudi ciy vi sinh vat.

2.9.2 Nguyén liéu saboche

Saboche (Manilkara zapota, Linn Van royen
hay Achras zapota Linn) con goi 1a hong xiém hay |
16ng mut, 1a loai cdy quen thudc ctia ving nhiét déi
va ban nhiét d6i. Saboche da trong & nhiéu noi, ké ca
ving dit bi nhiém min, ven bién (nhitng ving
chuyén canh nhu xa Vinh Kim, Kim Son, Song
Thuan, Phtt Phong huyén Chau Thanh véi dién tich

Hinh2.3:Nguyén liéu saboche
23000 tAn/ndm). Cay c6 kha ning cho nhiéu trai trong nim, ning suat cao (20 — 40

tan/ha tir nim thir 7 tré di), mau cho trai.



Qua saboche chin an rat ngon, c6 mui nhe, mat va mém ngon, chura nhiéu
loai vitamin (nhu vitamin A, B1, B2, C,....). Pay la thr qua quy cho nguoi gia, tré
em, nguoi c6 bénh da day.

Phén an duogc cua trai saboche chira mot luong dudng chit (trong 100 g phan

tich) nhu sau (Intergan et al., 1968).

Bang 2.2: Thanh phan ho4 hoc ciia Sabdché

Thanh phan Ham lugng Thanh phan Ham lugng

Phaan aén n66ic 84 Laan (mg) 9

Aédm 1nod (%) 74,1 Saét (mg) 1

Naéng 160ing (calo) | 96 Natrium (mg) 5

Protein (%) 0,5 Kalium (mg) 198

Lipid (%) 0,9 Vitamin A (1U) 85
Carbohydrates (%) | 24,1 Vitamin B1 (mg) |0,01

Chaat x6 (%) 3 Vitamin B2 (mg) | 0,01

Muodi khoaung (%) | 0,4 Niacin (mg) 0,3

Calcium (mg) 32 A. ascorbic (mg) |26

Saboché gdom cac gidng: Saboché Xuan Pinh, saboché Thanh Ha, saboché
qua tram, saboché qua nhét, saboché qua dai, Saboché D6 Trach (con goi 13 hong
Dam).

2.9.3 Nguyén li¢u diéu
Cay diéu 1a cay hoang dai, moc ty nhién ¢ céc bai
cat ven bién va trong rung tu nhién ¢ quin dio Anti,

Brasil va luu vuc song Amazon thugc Nam MJ.

Cay diéu 1a loai ciy ving nhiét d6i c6 tén khoa hoc

la  Anacardium  occidentale  Linne  thuoc ho

Anacardiacedae bo Rutates. Hinh2.4: Nguyén liéu diéu



Qua diéu co tinh giai nhiét, mui hwong hdp din va chira mot lugng vitamin
doi dao. Khi chin qua c6 mau vang hodc do tuy loai.

Duya vao mau sic clia qué ta c6 hai loai chinh 13 diéu do va diéu vang. Mdi
loai ¢6 chtra vé s6 luong cac chat khac nhau.Theo nghién ctru cho thdy cac thanh
phan bén trong qua diéu duoc ghi nhan nhu sau:

Bang 2.3: Thanh phin héa hoc ciia qua diéu:

Thanh phan Qua do Qua vang
Nude 85.92 86.83
Tro 0.44 0.51
Puong 7.74 7.26
DPam 0.88 0.52
Chat béo 0.33 0.27
Glucid khac 0.86 0.98
Tanin 0.42 0.48
Cellulose 3.36 3.34
Acid citric 0.20 0.16

Ngoai ra, diéu con chira mot sb lugng vitamin (ddc biét 1a vitamin C) va
mudi khoang canxi, phospho, sit...

Tuy nhién, qua diéu c6 vi chat va néu xur Iy khong kip thoi s& lam bién mau
dich qua do qua diéu c6 ham lugng tanin cao.

2.9.4 Nguyén li¢u tra xanh (che):

Cho dn nay ngudn gbc cdy ché van 1a mot sy tranh
cdi 16n va chua dén sy thong nhat ndo vé xuat xir clia cay
che. Tuy nhién cac cong trinh nghién ctru va khao sat trude
day cho rang ngudn gdc cdy che 1a tir ving Van Nam Trung

Qudc, noi c6 nhiét dd khi hdu néng am quanh nadm

(Kingdon-Ward, 1951). Cdy ché c6 ngudn gbc tir ving
Hinh2.5: Nguyén li€éu tra

DPoéng Nam A, trai dai tir Ty (ving Assam, An D) sang Pong (Trung Quéc)

va kéo dai xudng phia Nam (ving Tay Béc, Viét Nam) (Mathews va Steplan, 1998).



Vé phéan loai thuc vat, cdy cheé thudoc nganh thuc vat hat kin Angiospermae,
16p song tir diép Diotyledonace, bd ché Theales, ho ché Theaceace, chi ch¢
Camellia, loai Sinensis.

O Viét Nam, ché duogc trong & 34/36 tinh thanh phd.

Hop chit EGCG trong ché c6 kha ning 13 mot giai phap ngin chin su lay
truyén ctia bénh AIDS va lam giam céc ti 18 ung thu, tim mach cing cic ching
viém khop. Ngoai ra, che xanh con c6 tac dung gidm béo.

Bang 2.4: Thanh phin héa hoc ciia tra xanh

Thanh phan Ham luong (%)
Nudc 75-85
Hop chit phenol
Hop chat amin 30
Hop chét Alkaloid 7-10
Hop chat tinh dau 0,02
Hop chit Nitrogen 16-25
Hop chét Pectin 2-3
Céc chat vo co 4-7
Cafein 4-5

Ngoai ra, tra xanh con chtra:

- Cac nhom sic th

- Vitamin: hau hét 1a vitamin khong tan trong nuéc bao gdm: provitamin A,
cac vitamin thuéc nhém B nhu Bl, B2, P, C, PP.

- Enzyme: + Enzyme thuy phan: amilase, protease

+ Enzyme oxy hoa khir: polyphenoloxydase

2.10 Chat mang vi khuin acetic
2.10.1 Yéu ciu d6i véi chat mang vi khuin acetic

Chét mang vi khuan acetic 13 yéu té quan trong quyét dinh tinh hon han cua
phuong phap nhanh so v&i phuong phap cham. Vi vdy yéu cau d6i v6i chit mang
phai thich hop voi chitc ning 1am vt mang vi khuan acetic:

- C6 d6 bén co hoc cao, dién tich bé mat riéng 16n, do xép cao.

- Khéi luong riéng twong dbi nho.



- C¢ tinh tro, ttc khong phan ung véi voi dich 1én men, khong khi va san
pham 1én men, ciing nhu khong tiét ra cac chat hoa hoc gy doc hai dbi vé6i vi sinh
vat va mui kho chiu cho gidm.

- bu d6 nham va Xép dé mang vi khuén c6 thé bam chit & mot ché do thuy
dong luc hoc nhét dinh.

- Ré tién, dé kiém, 6n dinh.

2.10.2 Lwa chon chit mang vi khuin

- Chat mang bang cht li¢u cellulose:

Trong céc loai chat mang c6 nguén goc cellulose c6 nhitng uu diém phu hop
v6i didu kién Viét Nam hién nay nhu: cong nghé gia cong khong phirc tap, ré tién,
dé kiém (tre, ba mia, gd,...).

Trudc day, nhiéu cong trinh nghién ctru thir nghiém véi nhiéu loai vét liéu
bam chura cellulose khac nhau nhu phoi go, 18i ngd, tre nta, ...

B3 mia 1a loai vat liéu bam dé kiém, r& tién, c6 dﬁy du diéu khién ciia mot
loai vat liéu mang. Vi vy n6 dugc chon str dung lam vat li¢u mang trong luan van.

- Chat mang bang chat liéu polymer:

Xbp ném 1a mot loai polymer c6 day du diéu kién ctia mot chat mang: c6 tinh
tro tic khong phan tng voi dich 1én men, khoi lugng riéng nho, c6 do nham xép dé

vi khuan acetic c6 thé bam, d¢ kiém, d¢ gia cong..
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Chwong 3. VAT LIEU VA PHUONG PHAP THI
NGHIEM

3.1 Thoi gian va dia diém nghién ciru

Thoi gian: tir thang 2 dén thang 7 nim 2006.

Dia diém: phong thi nghiém vi sinh-khoa Céng Nghé Thyc Pham-truong Dai
Hoc Nong Lam tp.H6 Chi Minh.
3.2 Vat li€éu thi nghiém
3.2.1 Nguyén li¢u
3.2.1.1 Gibng vi khuin 1én men gidm: vi khuan Acetobactor aceti duoc cung cap
bo1 phong thi nghiém Vi Sinh, Khoa Cong Ngh¢ Thuc Phém, Truong Pai Hoc
Nong Lam Thanh Phé H6 Chi Minh.
3.2.1.2 Nuwée dira gia va dich nwée qua:

a, Nuoc dura gia dugc mua ¢ chg Subi Tién

b, Dich diéu:

Trai diéu dugc hai trén ciy va duge xir 1y nhu sau:

Trai diéu
|

Tach hat

|

Loai tap chat va rira

|

Xt nho, ép loc

|

Thu dich qua

|

Bao quan
Thi nghiém xur ly
So dd 3.1: Xir Iy nguyén liéu diéu



¢, Dich Saboche:
Trai saboche dugc mua tir chg va xtr Iy nhu sau:
Trai saboche

|

Got vo, tach hat
|
Rura
|

Xit nho, xay

|

Thu dich xay

|

Bao quan
Thi nghiélm xur ly
So dd 3.2: Xir Iy nguyén liéu saboche
d, Nudc tra xanh:
Tra xanh dugc mua tir chg va dugc xtr Iy nhu sau:
Tra xanh

|

Tach lay 14

|

Rira sach

|

Nau lay nuéc
Thi nghiém xu ly
So d6 3.3: Xir Iy nguyén liéu tra
3.2.1.3 Cac loai chat mang vi khuén:
Bi mia va x6p duoc khir tring qua nudc nong, siy kho. Sau d6 dem ngam

v6i dich cay giong trong 1 ngay roi cho vao binh 1én men mdt cach ngau nhién.



3.2.2 Dung cu va thiét bi thi nghiém:
- Méy do pH: 744 pH Metrolum.
- Buret ty dong chuan do acid.
- Nhitng dung cu trong phong thi nghiém: dng nghiém, pipet, binh tam giac,
6ng dong, que cay, dia petri, ...
- Tu séy, ndi autoclaue, may l4c, can dién tu, ta céy vo trung...
- Thiét bi 1én men hdi luu:
+ Thiét bi suc khi. [ AC 220/240v; 50Hz; 30 — 35w ]
+ May bom FM 1200.[ AC 220/240v; 50Hz; 17/20 w ]
+ Binh chira A, B: lam bﬁng nhy PEP ¢6 dung tich 211/binh.

Hinh 3.1: Thiét bj 1én men hdi luu



Thiét bi 1én men hdi luu bao gom:
- Binh A: chtra dich 1én men
- Binh B: chtra vat li¢u mang va vi khuén acetic, 1a noi 1én men giém.
- B0 phan bom dich 1én men va thong khi
3.2.3 Héa chit
Nhiing hoa chit duoc sir dung trong thi nghiém: NaOH, CH3;COOH, CaCOQOg,
KH,PO,, MgSO,.7H,0, glucoza, pepton, rugu ethylic, agar, phenoltalin, gelatin.
3.2.4 Moi trwong
> MOoi trudng ciy gidng:
Nudc dura gia: 5 lit
Duong: 100g
Con thuc pham: 250ml
Gidng ( tir 1én men cham )
» Moi truong Hansen 10ng:
Glucoza: 509
Pepton: 10 g
KH,PO,4: 3 ¢
MgSO,: 3-5¢

Nudc cat: 1 lit



3.3 Phwong phap thi nghiém
3.3.1 San xuit giam dira bang phwong phap héi lwu c6 dinh vi khuén trén gia
thé
Nudc dira gia
|

Phéi ché dich 1én men

|

Thiét bi 1én men hoi luu

|

Lén men

|

San pham

|

Viao chai

|

Thanh trung

|

Thanh pham

So dd 3.4: Quy trinh sin xuat giam tir nuwéc dira gia



3.3.2 San xuét gidm trai ciy bing phwong phap hdi lwu c6 dinh vi khuén trén
gia thé
Dich trai cay

|

Phéi ché dich 1én men

|

Lén men ruou

|

Ling tach men

|

Lén men giam

San pham

|

Vao chai

|

Thanh trung
}
Thanh pham
So @6 3.5: Quy trinh sin xuit giam trai ciy
3.4 N¢i dung thi nghiém
3.4.1 Khao sat anh hwong ciia ndong dd rwou bo sung trong qua trinh 1én men
gidm tir nwéc dira gia.
Muc dich: Xac dinh né)ng do ruou thich hop dé néng do acid acetic sinh ra
16n nhat.
Thi nghiém dugc bd tri ngiu nhién 1 yéu té 3 1an lap lai.
Nudc dira gia dugc phdi ché dich 1én men voi cac nong d6 rugu khic nhau,
sau d6 tién hanh 1én men trong cac binh 1én men theo phuong phap 1én men c6 suc
khi.

Nong do ruou (%V) 4 6 8 10

Nong d6 acid acetic (%)




- Cac thong sb ¢b dinh:
Thé tich 1én men: 10 lit
Duong: 2%
Nong d9 acid acetic ban dau: 0.5%
Nong d6 rugu bd sung:
Nhiét dg 1én men: nhiét 3o phong
PH=5.2
- Thoi gian 1én men: 10 ngay
- Cach lay mau: 11an/ngay
- Phuong phép phén tich: dya vao phuong phap chuan do acid — bazo dé xac
dinh ndng d acid acetic trong mau.
- Chi tiéu theo ddi: ndng d6 acid acetic sinh ra.
3.4.2 Khio sat cac phwong phap 1én men giam.
Muc dich: xac dinh phuong phap 1én men gidm téi vu st dung cho 1én men
gidm trai cay.
Thi nghiém dugc bb tri ngiu nhién 1 yéu td 3 lan lap lai.
Nghiém thirc tdi wu trong thi nghiém 1 duoc st dung trong thi nghiém nay.
Nudc dira gia sau khi phdi ché dich 1én men, cho 1én men bang nhiing
phuong phap khac nhau: 1én men tinh, 1én men c6 suc khi, 1én men theo phuong
phap hoi luu.
e Lén men tinh: dich 1én men dugc cho véo binh, ddy nap, dé noi yén
tinh.
e Lén men co suc khi: dich 1én men duoc cho vao binh, suc khi lién tuc.
e Lén men theo theo phuong phap hdi luu ¢b dinh vi khuan trén gia thé:

dich 1én men dugc cho vao thiét bj 1én men hoi luu.

Lén men theo
Lén men co suc N
Phuong phap 1én men Lén men tinh i phuong phap hoi

i
leu

Nong d6 acid acetic

(%)




- Cac thong sb ¢b dinh:
Thé tich 1én men: 10 lit
buong: 2%
Nong d6 acid ban dau: 0.5%
Nhiét do 1én men: nhiét d§ phong
pH=5.2
- Chi tiéu theo ddi: ndng d6 acid acetic sinh ra
3.4.3 Khao sat tinh da dang ciia cac loai chiAt mang vi khuén acetic.
Muc dich: Xac dinh tung loai vat liéu mang phu hop dé san xuat cac loai
gidm khac nhau.
Thi nghiém dugc b tri ngau nhién 1 yéu t6 3 1an lap lai.
Nghiém thtrc t6i wu trong cac thi nghiém trudc duoc st dung trong thi
nghiém nay.
Nudc dira gia dugc phdi ché dich 1én men vdi cac thong sé ¢d dinh. Cho 1én
men trong trong thiét bi 1én men hoi lwu. Thiét bi hdi luu su dung vat liéu mang vi
khuan: chat mang bang chat liéu cellulose (bd mia), chdt mang bang chit liéu

polymer (x6p).

. ‘ , Chat liéu bang cellulose Chat liéu bang polymer
Chat liéu mang vi khuan ,
(bd mia) (x0p)

Nong do acid acetic (%)

- Céc thong sb ¢b dinh:
Thé tich 1én men : 10 lit
buong: 2%
Nong d¢ acetic ban dau: 0.5%
Nhiét do 1én men: nhiét d§ phong
pH=5.2

- Thoi gian 1én men: 8 ngay

- Cach lay mau: 11an/ngay

- Chi tiéu theo ddi: ndng d6 acid acetic sinh ra, chat lvong gidm.




3.4.4 Thir nghiém sén xuit gidm trai cdy tir cac loai dich qua di 1én men ruou.

Muc dich: Giam chi phi san xuat khi khéng bo sung ruou ethylic vao dich 1én
men. Tao ra san pham gidm c6 mui dic trung, gidu vitamin., giam gia thanh san
pham.

Céch thuc hién: gébm 2 giai doan 1én men 1a giai doan ruou hoa va giai doan
gidm hoa.

<% Chuin bi dich 1én men cho giai doan ruou héa:

Dich qua sau khi phdi ché thanh dich 1én men véi d6 Brix thich hop, pH =
3,8.

% Lén men:

B6 sung 0.1% giéng Saccharomyces cereviceae vao 10 lit dich qua ( pH =
3,8) dé 1én men ruou, ¢ nhiét do phong, theo ddi qua trinh gidm d¢ Brix trong dich
1én men. Khi d6 Brix khong thay do6i nita thi lic ndy qua trinh 1én men rugu két
thiic, x4c nAm men lang xuéng dudi, gan 13y dich trong c6 nong do rugu thap. Tiép
tuc dua dich nay vao h¢ théng lén men giém hoi lvu thyue hién giai doan giém hoa.

Céc thong sb ¢ dinh trong céc thi nghiém 1én men giam trai cay:

Thé tich 1én men: 10 lit
Ty 1¢ men gibéng: 5%
Nong d6 acetic ban dau: 0.5%
Nhiét do 1én men: nhiét d§ phong
pH=5.2
3.4.4.1 Thir nghiém san xuat giam Saboche tir dich saboche di 1én men rwou.
< Chuén bi dich 1én men:

Dich Saboche dugc phdi ché thanh dich 1én men c6 d6 brix thich hop
22°Brix, pH = 3,8.

% Len men:

Bo sung 5% gidng Saccharomyces cereviceae vao 10 lit dich dudng dé lén
men rugu, ¢ nhi¢t do phong ( Saccharomyces cereviceae dugc tang sinh trong moi
truong Hansen 16ng dén 5-7 triéu t& bao/ml). Cho 1én men ruou trong thoi gian 15
ngay, khi d6 Brix con 12°Brix.Thu dich trong va tiép tuc cho 1én men trong thiét b
1én men hdi luu.

- Thoi gian 1én men: 8 ngay, cach ldy mau 1 lan/ngay.



- Chi tiéu theo doi: ham lugng acid acetic sinh ra.
3.4.4.2 Thir nghi¢m sin xuat gidm diéu tir dich diéu da 1én men rwou.
% Chuén bi dich 1én men:
Dich diéu xt 1y tanin bang gelatin véi ty 18 1,5g/1.Gelatin duoc khudy tan
trong nude nong va khudy déu véi dich ép qua didu & ché d6 nhiét 60°C trong 5
phut.Sau d6 dé yén trong 20-30 phut dé lang két tua. Sau d6 dem loc dé tach két tua,
thu dich phdi ché dich 1én men c6 d6 Brix 25°Brix.
% Lén men:
B6 sung 5% giong Saccharomyces ceeviceae vao 10 lit dich dé 1én men ruou
& nhiét do phong. Cho 1én men ruou trong 15 ngay, khi do Brix con 10°Brix. Thu
dich nay va tiép tuc cho 1én men gidm trong thiét bi hoi luu.
- Thoi gian 1én men gidm: 8 ngay, cach lay mau: 1 1an/ngay.
- Chi ti€u theo doi: ham lugng acetic sinh ra.
3.4.5 Thir nghiém san xuét giAm tir tra xanh
Tra xanh sau khi dugc xir 1y, phdi ché dich 1én men, cho 1én men trong thiét
bi 1én men hdi luu.
- Cac thong sb ¢ dinh:
Nudc may 10 lit
Tra xanh: 300g
buong: 2%
Nong do rugu: 8%
Nong d6 acid ban dau: 0.5%
Nhié¢t d6 1én men: nhiét dd phong
pH=5.2
- Thoi gian 1én men: 8 ngay, cach lay mau: 1 lan/ngay
- Chi ti€u theo doi: ham lugng acetic sinh ra.
3.5 Xir Iy s0 liéu
S liéu sau khi thu thap dugc xir 1y bang phim mém thong ké Statgraphics

version 7.0.



chuwong 4 KET QUA VA THAO LUAN

4.1 Xac dinh nong dé rwou bé sung thich hop dé dat dwoe nong dd acid acetic
cao nhit.

Nudc dira gia duoc phéi ché dich 1én men véi céac néng do ruou khac nhau:
4%, 6%, 8%, 10%. Cho lén men trong céac binh 10 lit theo phuong phap c6 suc khi.
Két qua thu dugc theo bang 4.1

Bang 4.1:Nong d¢ acid acetic thu dwoc sau qua trinh 1én men

Théi gian Nong d6 rugu (%V)
(Ngay) 4 6 8 10

2 0,78 0,801 1,44 1,146

4 1,171 1,29 2,73 2,04

6 1,261 1,38 3,34 2,76

8 1,401 1,451 3,54 2,9

10 1,45 1,50 3,69 3,18

12 1,501 1,55 3,61 3,20
Acid acetic (%)
6
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Do thi 4.1: Anh hwéng ciia ndng dd ruwou bd sung dén

nong do acid acetic sinh ra



Tir d6 thi ta théy né)ng d6 rugu bd sung vao dich I¢én men: 4%, 6%, 8%, 10%
1a khac nhau: ham lugng acid acetic ting dan khi ham luong ruou bo sung tir 4%,
6%, 10%, 8%. Diéu ndy co thé giai thich: do ban chit qua trinh 1én men acetic 1a
qué trinh oxy hoda rugu thanh acid acetic voi1 su tham gia cia oxy phan tir. Nhu vay
khi tang ham lugng rugu etylic thi ham lugng acid acetic cling ting nhung chi tang
nhung dén mot gidi han. Ruou ethylic khi & ndng d6 cao con 1a chat sat khuan nén
moi truong c6 ham lugng rugu cao s€ Uc ché su hoat dong cua vi khuan
Acetobactor.

Dua vao két qua bang 4.1 va dd thi 4.1 cho thdy nghiém thtrc thu duoc t6t
nhat & thi nghiém nay 1a dich 1én men c6 bo sung 8%V ruou ethylic.

Theo két qua xir 1y théng ké cho thdy: ham luong acid acetic thu duoc tir
ngay 2 dén ngay 12 13 khac biét c6 ¥ nghia. Tir ngay 2 dén ngay 10 ndéng do acid
acetic ting nhanh, tuy nhién tir ngay 10 dén ngay 12 nong do acid acetic tang rat
cham di va giam. Theo Iy thuyét thi ndong do acid cao s& trc ché tro lai sy sinh
truong va phat trién cta vi khuan. Do d6 sau 8-10 ngay 1a ta c6 thé thu san pham va
két thic qua trinh 1én men.

Két luan: Diéu kién tt nhét cua thi nghiém 1 1a bod sung 8%V ruou vao dich
1én men, sau thoi gian 8-10 ngdy thu dwoc san pham co ndéng d6 acid acetic dat
3.54-3.69%.

4.2 Xac dinh phwong phap 1én men t6i wu

Sau khi phéi ché dich 1én men véi néng do wou bd sung 8%, tién hanh 1én
men giam bang 3 phuong phap khac nhau: 1én men tinh, 1én men cé suc khi, 1én
men theo phuong phap hoi luu ¢d dinh vi khuén trén gia thé. Ta thu duoc nong do

acid acetic khac nhau ¢ cac phuong phap 1én men.



Bang 4.2: Nong dd acetic theo khac phwong phap 1én men.

Nong d6 acid acetic (% )
Thot gian
Lén men theo
(Ngay) Lén men tinh Lén men c6 suc khi .
phuong phap hoi luu
1 0,515 1,25 1,44
2 0,55 1,44 2,15
3 0,61 2,65 3,25
4 0,725 2,73 3,71
5 0,78 3,04 4,15
6 0,94 3,10 4,26
7 1,14 3,54 4,45
8 1,21 3,59 4,65
9 1,28 3,62 4,69
10 1,39 3,69 4,58
Acid acetic (%)
6
5
4
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Do thi 4.2: Khao sat cac phwong phap 1én men



Qua mébi lién hé trén d6 thi ta thdy: hiéu qua 1én men acid acetic ctia phuong
phap hoi luu dinh vi khuan trén gia thé nhanh hon rat nhiéu so véi phuong phap 1én
men dong va tinh. O phuong phap hoi luu dinh vi khuan trén gia thé, ndng do6 acid
ban ddu ting rit nhanh nhung sau d6 ting chim dan va giam do ndng dd co chat
giam. O phuong phap 1én men dong ndng do acid acetic ¢ ting nhung cham hon
phuong phap hoi luu. O phuong phap 1én men tinh, ban diu ndng do acic ting
cham 13 do chua c6 su hinh thanh mang vi khuan gidm nhung dén khoang 3-4 ngay
trg di thi ndng do acic acetic bat dau tang, 1y do 1a luc nay da hinh thanh nén mang
vi khudn gidm trén bé mit ctia binh 1én men.

Sau 9 ngay 1én men thi phuong phap hdi luu ¢b dinh vi khuan trén gia thé da
dat dugc nong do acid acetic 12 4.67%, san pham gidm rat trong. Phuong phép 1én
men dong, dat duogc néng do acid acetic 1a 3.62%, san phém giém duc. Trong khi do
thi phwong phap cham chi dat ndng d6 acid acetic 1a 1.28%, tic 1a nho hon nhiéu so
v6i phuong phap hoi luu ¢b dinh vi khuan trén gia thé. Dé dat duoc nong do acid
acetic nhu phuong phap hoi luu ¢b dinh vi khuan trén gia thé thi & phuong phap
cham phai mat mot khoang thoi gian rat dai (khoang 1,5 thang).

Qua day cho ta thdy duoc hiéu qua ctua phuong phap hdi luu c¢b dinh vi
khuan trén gia thé so v6i phuong phap 1én men dong va tinh:

- Phuong phap 1én men héi luu ¢b dinh vi khuan trén gia thé c6 ndng d6 acid
acetic ting nhanh 1a do thoi gian tiép xtc cua vi khuan véi dich 1én men ting, bé
mit tiép xtc gitra vi khuan gidm va O, cao nén vi khuan gidm st dung co chat chinh
12 C,HsOH va tao ra san pham 13 acid acetic .Véi phuong phap 1én men héi luu cd
dinh vi khuan trén gid thé 16p vat liéu mang vi khudn vira c6 tic dung thong khi vira
1a 16p vt liéu dé cy vi khuén acetic .Do vay cac t& bao vi khuén it phan bd trong
moi truong 1én men, dong thdi con c6 tic dung nhu mot 16p vat lidu loc do d6 san
pham 1én men héi luu trong hon so v&i san pham 1én men dong .

- Phuong phap 1én men dong, san pham lén men bi duc do dé sau khi lén
men phai trai qua cong doan loc trong bang hdn hop thach 5% va Bentonit 0.3%.

- Phuong phap 1én men tinh, do han ché vé bé mit tiép xtic gitra vi khuan
gidm va O, nén luong acid acetic tao ra cham hon nhiéu so véi phuong phap héi luu
.Va chi dén khi mang vi khuén tao ra du day thi lic nay téc do acid acetic méi ting

nhanh.



- Qua s6 liéu xur 1y théng ké cho thay ham luong acid acetic ting dan tir ngay
1 dén ngay 10. O phuong phap 1én men héi luu ¢b dinh vi khuan trén gia thé, ndng
d6 acid acetic ting cao tir ngay 1 dén ngay 7, ting cham tir ngdy 7 dén ngay 9 va
giam nhe vao ngay 10. Qua trinh trén dién ra 1a do: lac ddu ndng do co chit cao nén
ndng do acid ting nhanh, dén ngay 7 ndng d6 co chat giam, dén ngay 10 thi ndong do
co chat khong con hoic lic nay ndng do acid cao trc ché hoat dong cua vi khuan
nén ndng d6 acid giam.

Két luan: Phuong phap 1én men hoi luu ¢d dinh vi khuan trén gid thé 1a
phuong phép toi vu nhat. San pham gidm trong va c6 néng do acid acetic cao.Sau 7-
9 ngay ta co thé két thiic qua trinh 1én men va thu san pham.

4.3 Khio sat tinh da dang ciia cac loai chit mang vi khuén acetic.

Phdi ché dich 1én men tir nudc dira gia v6i ndong do ruou 8% sau d6 cho 1én
men gidm trong cac thiét bi hdi luu chira chat mang bang chat lidu cenlulose (bi
mia) va bang chat liéu polymer (x6p), ta thu dugc két qua vé nong do acid acetic
nhu sau:

Bang 4.3: Nong dé acid acetic sinh ra.

Thoti gian Chat liéu chat mang

(Ngay) B3 mia Xop
1 1,440 1,421
2 2,146 2,144
3 3,250 3,20
4 3,780 3,671
5 4,151 4,125
6 4,254 4,254
7 4,45 4,45
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Po thi 4.3: Khio sat tinh da dang ciia cac loai chit mang

Qua xir Iy théng ké va do thi ta thdy nong do acid acetic sinh ra trong 2 qua
trinh 1én men tuwong duong nhau. San pham gidm tir qua trinh 1én men st dung vat
liéu mang bﬁng cellulose co6 dac diém: trong, mau vang nhat, c6 mui giém dac
trung.San pham gidm tir qua trinh 1én men st dung vét liéu mang bang polymer c6
dic diém: gidm trong, mau tring dic trung, khong c6 mui la.

Két luan: D4i v6i chit mang bang cellulose (b mia), ta co thé st dung 1én
men cac loai gidm trai cdy vi gidm trai ciy c6 mau. Con ddi v6i gidm tr ng ta sir

dung chat mang bang polymer (xdp) dé gidm c6 mau tring dic trung.

Hinh 4.1: San pham gidm tir 2 qua trinh 1én men

A: San pham tir qua trinh 1én men sir dung vt liéu mang bing cellulose

B: San pham tir qua trinh 1én men sir dung vt liéu mang biang polymer



4.4 Thir nghiém san xuit gidm trai cay tir dich trai cdy 1én men
4.4.1 San xuit giAm diéu tir dich diéu da 1én men ruou

Dich diéu xir Iy gelatin véi ty 18 1.5g/1, phdi ché dich dé 1én men ruou voi
25%Brix, b sung 5% Saccharomyces cereviceae, cho 1én men ruou trong 15
ngay.Thu dich, tiép tuc cho 1én men gidm trong thiét bi 1én men hdi luu.

Két qua thu dugc nhu sau:

Bing 4.4: Nong dd acid acetic tir giam diéu

Thoi gian (ngy) | Nong d¢ acetic (%)
1 1,25

2,38

3,15

3,52

4,01

4,36

4,42

4,55
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Tir bang trén ta thdy: nong do acid acetic ting dan tir ngay 1 dén ngay 8.
Nong d¢ acid acetic ting nhanh trong nhitng ngay tir 1-4, vi 1y do néng do co chét
lac ndy con cao. Tir ngdy 4-8, ndng d6 acid acetic ting cham dan do lic nay nong
d6 co chat da giam. Dén ngay tht 8 nong do acid acetc dat duoc 13 4.55%.

Giam diéu trong, c6 mau nau do, mui thom dé& chiu, co thé su dung lam gia vi

trong thuc pham.

Hinh 4.2: San phim gidm diéu



Qua trinh duoc thuc hién nhu sau:
Dich diéu da duoc xir 1y
Phéi ché dich 1én men
(Saccharomyces cerreviceae 5%)

|

Lén men rugu (15 ngay)

Ling tach men
Lén men gidm trong thiét bi 1én men hoi luu

|

San pham

|

Vao chai

|

Thanh trung
|
Thanh pham
So dd 4.1: Quy trinh sin xuit giam diéu
4.4.2 San xuit giAm saboche tir dich saboche di 1én men rugu
Dich saboche phéi ché dich 1én men rugu véi 22°Brix, bod sung 5%
Saccharomyces cereviceae, cho 1én men rugu trong 15 ngay. Sau d6 thu dich trong,
cho 1én men giadm trong thiét bi 1én men hoi luu.
Két qua thu duoc:

Bang 4.5: Nong d9 acid acetic tir giam saboche

Thoi gian ( Ngay ) Nong do acetic (%)
1,46
2,23
2,62
3,15
3,75
4,37
4,82
5,11
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Nong d¢ acid acetic ting rat nhanh. Pén ngay thir 8 ndng d6 acid acetic dat
5.11%, ltc nay co thé két thuc qua trinh 1én men va thu san pham.

Gidm saboche c6 mau nau sam, trong, c6 mui thom dac trung cua saboche,
dung lam gia vi trong thuc pham.

-~
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Hinh 4.3: San phan gidm saboche
Quy trinh thyc hién: Dich saboche da dugc xtr 1y
Phéi ché dich 1én men
(Saccharomyces cerreviceae 5%)

|

Lén men rugu (15 ngay)

|

Lang tach men

|

Lén men giam trong thiét bi 1én men hdi luu

|

San pham

|

Vao chai

|

Thanh trung

|

Thanh pham



So dd 4.2: Quy trinh sin xuit gidm saboche
4.5 San xuit gidm tra xanh
Tra xanh mua tur chog, xur 1y, phéi ché dich 1én men véi néng do rugu bd sung
8%, cho 1én men trong thiét bi hdi luu.
Két qua thu dugc nhu sau:

Bang 4.6: Nong dé acid acetic tir gidm tra

Thoi gian ( Ngay ) | Nong do acetic (%)
1 1,21

1,74

2,22

2,76

3,47

4,29

4,38

4,51
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Déi v6i phuong phép 1én men cham ndng do acid acetic dat dugc rét it sau
thoi gian dai 1én men. Pbi voi phuong phap hoi luu ¢d dinh vi khuan trén gia thé
nong d6 acid acetic dat duoc 4.51% sau 8 ngay 1én men.

San phém giém tra ¢6 mau vang dadm, mui thom, cé thé sir dung trong thuc

pham. Giam tra con dugc dung dé chita m 0t s6 bénh trong dan gian.

Hinh 4.4: San pham gidm tra



Quy trinh nhu sau:

Nudc tra xanh

|

Phdi ché dich 1én men (8% ruou)

|

Lén men giam trong thiét bi 1én men hoi luu

|

San pham

|

Vao chai

|

Thanh trung

|

Thanh phim

So d6 4.3: Quy trinh san xuit gidm tir tra

Hinh 4.5: Cac san phim gidm



chwong 5. KET QUA VA PE NGHI

1KETLUAN 7 ,
Tu nhitng két qua nghién ctru trén c6 thé rut ra nhiing két luan

1. Xé4c dinh dugc ndng d6 rugu thich hop cho qua trinh 1én men gidm tir nuée
dura gia 1a 8%.
2. Phuong phap 1én men t6i vu 1a phuong phap 1én men héi luu, san phim gidm
sinh ra c6 ndng do acid acetic cao va chét luong tbt.
3. Str dung chit mang c6 chat liéu bang cellulose hay polymer déu cho nong do
acid acetic twong duong nhau. Tuy nhién, d6i voi chat mang bang chat liéu
cellulose (b mia),san pham gidm rét trong nhung khéng c6 mau tring dic trung
clia giam dira; d6i véi chat mang bang chat lidu polymer (x6p), san pham gidm
trong va c6 mau tring dic trung cia gidm dira.
4. Bang phuong phap hoi luu ¢d dinh vi khuan trén gia thé chung toi da san
xuat duoc mot sd gidm trai cay c6 mui thom dic trung, gidu vitamin nhu: gidm
diéu, gidm saboche, gidm tra.
2 PE NGHI
1. Khao sat thém nhiéu loai dich trai cdy (sori, xo0di,...) dé 1én men gidm
nham da dang hoa san pham.
2. Khao sat mot s6 loai chat mang khac nhu: xo mudp, hot xoai - phé pham
ctia cong nghé xoai s ay -, 16i bap...
3. Nghién ctru k§ anh hudng cia chat mang bang polymer dén gidm thanh
pham.
4. Tién hanh thir nghiém & quy mé 16n hon c6 thé ap dung trong quy mod

cong nghiép.
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PHU LUC

Phu luc 1: Anh huwéng clia nong d6 rwou bd sung vao dich 1én men dén ham
lwgng acid acetic tao thanh

Analysis of variance ( ACETIC 4 )

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

Between groups 1.0665163 5 .2133033 2668.144
.0000

Within groups .0009593 12 .0000799

Total (corrected) 1.0674756 17

Bang tric nghiém LSD so sanh trung binh @6 bién thién ham lwong acid acetic
trong cac ngay lay mau ¢ nong do rugu bo sung 4%.

Multiple range analysis for ACETIC4.NDACE4 by ACETIC4.NGAY

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 3 .7766667 X

4 3 1.1720000 X

6 3 1.2630000 X

8 3 1.4040000 X

10 3 1.4466667 X

12 3 1.5020000 X

Analysis of variance ( ACETIC 6 )

Source of variation Sum of Squares d.f. Mean square F-ratio
Sig. level
Between groups 1.1349705 5 .2269941 3387.972
.0000
Within groups .0008040 12 .0000670
Total (corrected) 1.1357745 17

Bang trac nghi¢ém LSD so sanh trung binh d§ bién thién ham lwong acid acetic
trong cac ngay lay mau ¢ nong d¢ rugu bo sung 6%.

Multiple range analysis for ACETIC6.NDACE6 by ACETIC6.NGAY



Method: 95 Percent LSD
Level Count Average Homogeneous Groups

.8020000 X
.2900000 X
.3800000 X
.4510000 X
.5100000 X
.5500000 X
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Analysis of variance ( ACETIC 8 )

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

Between groups 11.152228 5 2.2304456 20074.010
.0000

Within groups .001333 12 .0001111

Total (corrected) 11.153561 17

Bang tric nghiém LSD so sanh trung binh @6 bién thién ham lwong acid acetic
trong cic ngay lay mau & nong d¢ rugu bo sung 8%.

Multiple range analysis for ACETIC8.NDACE8 by ACETIC8.NGAY

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

1.4400000 X
2.7400000 X
3.3366667 X
3.5366667 X
3.6100000 X
3.6800000 X

Analysis of variance ( ACETIC 10 )

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

Between groups 9.7154978 5 1.9430996 18379.292
.0000

Within groups .0012687 12 .0001057



Total (corrected) 9.7167664 17

Bang trac nghi¢ém LSD so sanh trung binh d9 bién thién ham lwong
acid acetic trong cac ngay lay mau é nong do rugu bo sung 10%.

Multiple range analysis for ACETIC10.NDACE10 by ACETIC10.NGAY

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

3 1.1460000 X

3 2.0400000 X

3 2.7633333 X

3 2.9100000 X

3 3.1800000 X
3 3.2100000 X

Phu luc 2: So sanh cac phwong phap 1én men

Analysis of variance ( ACETIC TINH )

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

Between groups 2.8362323 9 .3151369 16986.682
.0000

Within groups .0003710 20 .0000186

Total (corrected) 2.8366033 29

Bing tric nghi¢ém LSD so sanh trung binh d@§ bién thién ham lwong acid acetic
trong cac ngay lay mau & phwong phap 1én men tinh

Multiple range analysis for ACETICT.NDACET by ACETICT.NGAY

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

1 3 .5153333 X

2 3 .5533333 X

3 3 .6116667 X

4 3 . 7253333 X

5 3 . 7846667 X

6 3 .9436667 X

7 3 1.1436667 X

8 3 1.2180000 X
9 3 1.2836667 X



10 3 1.3936667 X

Analysis of variance ( ACETIC DONG )

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

Between groups 21.101932 9 2.3446591 152580.852
.0000

Within groups .000307 20 .0000154

Total (corrected) 21.102239 29

Bang trac nghi¢ém LSD so sanh trung binh d} bién thién ham hrong acid acetic
trong cac ngay lay mau ¢ phwong phap 1én men dong.

Multiple range analysis for ACETICD.NDACED by ACETICD.NGAY

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

.2510000 X

.4410000 X
.6516667 X

. 7313333 X
.0410000 X
.1100000 X
.5440000 X
.5910000 X
.6210000 X
.6940000 X
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Analysis of variance ( ACETIC HOTI )

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

Between groups 34.513816 9 3.8348684 9956.387
.0000

Within groups .007703 20 .0003852

Total (corrected) 34.521519 29

Bang trac nghiém LSD so sanh trung binh d¢ bién thién ham luwgng acid acetic
trong cac ngay lay mAu & phuong phap 1én men hdi lwu cb dinh vi khuén trén
gia thé.

Multiple range analysis for ACETICH.NDACEH by ACETICH.NGAY

Method: 95 Percent LSD
Level Count Average Homogeneous Groups



.4416667 X

.1520000 X
.2533333 X
.7120000 X
.1516667 X
.2643333 X
.4883333 X
.5833333 X
.6556667 X
.6933333 X
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Phu luc 3: Khao sat tinh da dang cac loai chat mang (thi nghiém 3)
Bing Anova phan tich phwong sai trong thi nghiém 3

Analysis of Variance for ACETIC3.NDACE - Type III Sums of Squares

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

MAIN EFFECTS

A:ACETIC3.NGAY 50.163469 6 8.3605782 350.995
.0000

B:ACETIC3.NLIEU .004006 1 .0040063 .168
.6892
INTERACTIONS

AB .1824936 6 .0304156 1.277
.2996
RESIDUAL .6669503 28 .0238197
TOTAL (CORRECTED) 51.016920 41

Bang tric nghiém LSD so sanh trung binh @6 bién thién ham lwong acid acetic
trong cac ngay lay mau & thi nghiém 3.

Multiple range analysis for ACETIC3.NDACE by ACETIC3.NGAY

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

1 6 1.4315000 X

2 6 1.9785333 X

3 6 3.2305000 X

4 6 3.7265000 X

5 6 4.1381333 X

6 6 4.2541333 X

7 6 4.4511667 X

Bang LSD so sanh trung binh d bién thién ham lrgng acid acetic & 2 qua
trinh 1én men véi cac chat liéu mang khac nhau.



Multiple range analysis for ACETIC3.NDACE by ACETIC3.NLIEU

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
B 21 3.3060143 X
X 21 3.3255476 X

B: Chit liéu mang 1 bd mia

X: Chat li€u mang la x6p
Phu luc 4: Phuwong phap xac dinh d¢ chua.

Pinh nghia: Do chua bao gdm cac loai acid c6 trong thuc pham. Céc acid nay
hodc ¢6 san ty nhién trong thuc pham (acid hitu co trong qua, trong sita...) hodc
duoc cho vao thuc phém v&i muc dich ché bién hodc cac acid sinh ra trong qua trinh
chuyén hoa thuc pham.

Nguyén ly: Dung mot dung dich kiém chuin (KOH hay NaOH) dé trung hoa
hét cac acid ¢ trong thuc pham, vai phenoltalin 13 chi thi mau.

Cach tién hanh: Lay chinh x4c 10 ml dung dich mAu thir cho vao binh dinh
muc 50 ml, cho thém nudc cat vira du 30 ml. Léy dich thir cho vao binh tam giac,
cho thém 2 giot phenoltalin chuan d6 v&i NaOH 0,1 N cho dén khi d ich thtr c6 mau
hong nhat bén viing.

Tinh két qua: P9 acid theo phan trim (%X) tinh bang cong thirc

X=k*n*100/V

Trong d 6:

n=s 6 ml NaOH 0,1N sir dung dé chuan d6 30 ml dich tht.

V = thé tich mAu thi.
k = h¢é s0 loai acid (acid acetic k = 0,006).



