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Cam on cac ban 16p DH,TP da giup d&, dong vién tdi trong subt

qua trinh thyc hién luan van.

Long Xuyén, ngay...... thang..... nam 2005

MAI NGOC DOAN




TOM LUQC

Str dung giéng vi sinh vat thuan ching 1 vi khuan Lactobacillus sp. dé
1én men san pham salad ca chua 1a cach 1am méi so v6i dam gidm thong thuong.

Phan nghién ctru, ché bién, bado quan dugc tién hanh vai cac thi nghiém:

. Khao sat qua trinh chan bang cach st dung CaCl, véi nhiét d6 va thoi
gian chan.

. Khdo sat anh huong cia cic nhan t6 dich 1én men dén chat lugng san
pham:

Ty 1& bot vi khuan lactic sir dung.
Ham luong mubi.

Ham lugng duong.

. Khao sat kha ning bao quan san phdm & nhiét d6 khac nhau két hop voi

str dung phu gia thuc pham 1a kali sorbate.

Két qua thi nghiém cho thay:

San pham salad ca chua chin & 65 + 70°C trong 60 gidy c6 bo sung
CaCl, 0,075% la thich hop, cai thién déang ké chat luong san pham, dic biét 1a
c4u tric va mau sac san pham.

Dich 1én men ¢6 ham lugng mudi 3%, dudng 2%, bot vi khuan lactic bd
sung 0,75% thi san pham salad ca chua c6 mui vi thich hop, hai hoa.

Bao quan san pham két hop viée sir dung kali sorbate cting v&i cach xir

Iy thich hop thi chét lugng san pham dé dugc chap nhan.
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CHUONG 1GIOI THIEU

1.1.Dit van dé

Rau qua rat can thiét trong khau phan an hang ngay ciia con ngudi.
Chung duogc st dung khong chi dé cung cip cac chit dinh dudng, chat khoang,
vitamin thiét yéu, chét kich thich cho co thé con ngudi... ma con la cdu phan chu
yéu khong thé thay thé dugc bang cac chat khac trong nhu cau thyc pham, nhu
cau dé khang bénh tat cia co thé séng. Khoa hoc dinh dudng con két luan ré‘mg
rau con cung cap nhiéu chit xo, c6 tac dung giai cac doc td phat sinh trong qua
trinh tiéu hod thurc an va c6 tac dung kich thich ti€u hoa

Nudc ta nhd c6 diéu kién thoi tiét thuan loi nén trong rau xanh duogc
quanh nim, chung loai rau ciing rat phong phu da dang: rau nhiét d6i ¢ phia
Nam, rau c4n nhiét déi va 6n déi phat trién & phia Bac va Cao Nguyén. Hang
nam rau qua dugc san xuat véi sé lugng 16n nén c6 ¥ nghia rat quan trong trong
ting truong kinh té va phat trién cong nghiép ché bién, bao quan thuc pham. Tuy
nhién, vi¢c tiéu thy rau ¢ Viét Nam dang gap nhiéu kho khan, gia ca bép bénh
gay thiét hai cho nha néng. Do d6, tim mot hudng mdi tiéu thu cac san pham rau
trong mua vu 13 diéu can thiét, phwong phap bao quan rau bang cach mudi chua
1a phwong phap ché bién co truyén & nudc ta va mot sd nude phod bién trén thé
gid1, nhung san xuat chét luong khong on dinh, kho ton trir véi sd lugng 16n va
kha ning bao quan bi han ché.

San pham salad ca chua la san pham méi dugc 1én men lactic nho vi sinh
vat dé rat ngin thoi gian 1én men, nang cao chat luong san phim dap Gmg nhiing
tiéu chudn ngay cang cao cua thi truong ndi dia va quc té.

Do d6 viéc nghién ctru nham tim ra cac phuong phap xur 1y nguyén liéu
va ché bién thich hop nhiam nang cao chat lugng san pham, tao sy ddng nhét chat
lwong san pham sau 1én men, kéo dai thoi gian bao quan san pham gop phan vao
viéc dap tng nhu cau sir dung da dang san pham thuc pham va dam bao vé sinh

cho nguoi s dung.



1.2.Muc tiéu nghién ctru
Nhim da dang hoa cac chung loai thuc phdm tir ca chua, ting gia tri st

dung cta nguyén liéu phuc vu ngudi tiéu dung thoa man yéu cau vé dinh dudng,

vé sinh an toan thyc pham.

. Nghién ctru bién phap chan thich hop ma mau sic va cdu trac san pham
dé duoc chap nhan.

. Ung dung tong hop cac nhan té vi khuan lactic, mudi, dudng trong qua
trinh 1én men dé rat ngan thoi gian 1én men, tao tinh déng b cho san
pham, dé ra quy trinh san xuat c6 thé ap dung cho cac co so ché bién.

. Dé nghi phuong phép bao quan thich hop kéo dai thoi gian bao quan

dam bao ti€u chuan v¢ sinh an toan thyc pham.



CHUONG 2 LUQC KHAO TAI LIEU

2.1.Gi6i thi€éu nguyén liéu
2.1.1.Ca chua (Licopersicon esculentum Mill)

Cay ca chua thudc ho ca (Solanaceae), ¢ ngudn gbc & Chau My. Theo
nghién ctru cia De Candole (1884), Miulero (1940), Lacovin, Jenkin (1948) thi
ca chua trong hién nay c6 ngudn goc tir Peru, Equado, Bolivia, quan dao Tay An
D¢ va Philippin.

Ca chua 13 vién ngoc quy trong s cac loai thyc phdm. Thanh phan dinh
dudng cua ca chua gom:

Hong t6 ca chua: wu diém 16n nhét cta ca chua 1a c6 nhiéu hdng t6, c6
tac dung diét vi khuén, kich thich dn udng va c6 hiéu qua tét kiém ché ung thu.

Chat kiém ca chua: c6 tic dung kiém ché vi khuan gay bénh, hinh thanh
nhiing t6 chtrc nha bao.

Acid malic: thiic ddy dich vi phan giai md, loai trir nhimg khé chiu khi
an nhiéu thit qua va chimg day bung dé dat duoc muc dich giam béo, cé tac dung
giam cholesterol trong mau va chéng xo ctng dong mach.

Acid citric: ¢6 tac dung lam an ngon miéng, giup viéc d6t chay md, loai
trir mét moi, thuc day hap thu chat sit. Ca chua c6 acid hitu co ¢6 tic dung lam
mém mach méu thuc diy hip thu canxi, photpho.

Cenlulose thuc pham: dé phong tao bon va ung thu dai trang, gitip nhiing
vi khuan c6 ich & trong rudt sinh sbi nay no.

Tién vitamin A: ting cuong kha ning chuyén hoa cia da va mang niém
mac, cai thién vét nhan va dém tan nhang ¢ da.

P — Coumarin va diép luc td: nha khoa hoc cua truong dai hoc Kansai
cong bd két qua nghién ctru gan day cho biét, chat P — Coumarin va diép luc t6
ctia ca chua c6 tac dung phong chéng ung thu.

Vitamin A (B - Caroten ): c6 tac dung kiém ché su phat trién cua té bao,
gilr cho té bao thugng bi va té bao niém mac duoc binh thuong, tranh ung thu
hoa. Vitamin A 1a chét hoa tan trong md nén dugc xem la chat khong thé thiéu dé
bao v¢€ suc khde cua thi lyc, duy tri stc khde cua da, toc rang va bé ngoai cua noi

tang.



Vitamin B: cling nhu nhiing loai vitamin nhém B khac déu 1a chat hoa
tan trong nude, nén khong thé tang trit dugc o trong co thé, vi thé hang ngay phai
an vitamin B,.

Vitamin B,: giup viéc sinh trudng thiic diy bd may sinh thuc phat duc, 1a
vét chat khong thé thiéu dé gilt cho mang ni€ém mac dugc manh khoe, va né co
quan hé t6i sy chuyén hoa dudng, md, protein, néu thiéu s& 1am cho mang niém
mac, co quan sinh thyuc khi bi viém.

Vitamin C: trong ca chua nhiéu gip hon 10 1an so voi dua héu, c6 thé
ngang bang voi lwong vitamin C trong cam quyt. Vitamin C trong ca chua twong
ddi 6n dinh. Vitamin C c¢6 tac dung dé phong bénh hoai huyét va ung thu, nang
cao kha ning mién dich, giai doc. Loai trir nhitng chit gay ung thu, thac day hip
thu chat sit.

Vitamin E: dé phong oxyt hoa, lam cham 140 hoa, gitip hinh thanh nhiing
khang thé.

Vitamin H: 1am cho tac dung chéng oxyt héa cia ca chua manh hon.

Vitamin K: ¢6 thé 1am giam liéu lugng phong xa ctia ngudi bi nhiém ung
thu gan.

Vitamin P: giam tinh tham thau ciia vi ti huyét quan bao vé va ting tinh
khang 4p cta huyét quan, c6 tac dung loi tiéu va chdéng ung thu, ¢ loi v6i ngudi
bi huyét 4p cao va hoai huyét nio.

Vitamin PP: ¢6 tac dung bao v¢ da dugc khoe manh, duy tri dich tiét ra
mot cach binh thuong, thuc diy hinh thanh hong cau.

Sét: hinh thanh protein cta té bao hong ciu, dé phong bénh thiéu mau.

Canxi: duy tri cho xuong va ring khée manh dé phong bénh lodng
xuong.

Magié: giup cong ning cua hé thdng tudn hoan, thic day phat trién té bao
mién dich.

Kém: ¢ lién quan td1 viéc hgp thanh cia DNA, su phat duc cua co quan
sinh thuc, su binh thudng hda cla co niang mién dich va su hop thanh protein,

khién té bao hinh thanh mét cach binh thudng.



Selenium: c6 tac dung chdng ung thu dé phong oxyt héa hop thanh &
trong co thé, 1a mot chit khong thé thiéu trong men peroxit fatty.

Photpho: thic day chuyén héa chat duong, md, protein.

Kali: c6 tac dung gitip bai tiét natri thira ra ngoai.

Natri: gitip co thé can bang thily phan va 6n dinh thim thau.

(Thé Mdu, 2004)
2.1.2.Ca rbt (Daucus carota L.ssp sativus Hayek)

Ca rdt thudc nhém rau cho cu b gia tri dinh dudng cao cung cap vitamin
A 16n nhat trong cac loai rau tréng, 1a loai rau can thiét dic biét dung cho tré em
va nguoi gia.
2.1.3.Su hao (Brassica caulorapa (DC) Pasq)

Bo phan dung lam thyc pham 14 than cta cAy phat trién phinh to ra thanh
ct, trong chira nhiéu chat dinh dudng.Tuy khong c6 nhitng doi hoi vé diéu kién
séng nhu cdy bap cai nhung c6 thé chiu dugc ndng hon. Vi vay su hio c6 thé
trong sdm va mudn hon bap cai, gop phan chéng giap vu rau.
2.1.4.Du du (Carica papaya L.)

Cay 4n qua nhiét d6i, cho qua sdm c6 nhiéu cong dung. O Viét Nam, du
du dugc trong khip noi, mién Nam trong nhiéu hon mién Bac. Ciing nhu céc loai
ciy an qua khac, du du con 13 ciy rau sach, dang duoc khuyén khich phat trién,
nén viéc thu hoach va bao quan né dé dua dén tay nguoi tiéu dung 13 rit quan
trong.
2.1.5.0t (Capsicum firutescens L.)

Ot cay dugc xem 13 cdy gia vi nén c6 muc tiéu thu it, gan day 6t tro
thanh mot miat hang ¢ gia tri kinh té vi 6t khong chi 1a gia vi twoi ma con sir
dung trong cong nghiép ché bién thyc pham. Niang suat 6t tuoi 7 + 10 tin/ha.
2.1.6.Toi (Allium sativum L.)

Té1 thudc loai than thao séng hang nam, 14 to1 det va day. Té1 vi cay, mui
héc, tinh 4m. Khi ding t6i co thé s& san sinh ra ba chét trir dugc cholesterol trong
mau. Theo nghién ctru ctia cadc nha khoa hoc, t6i c6 tac dung trong diéu tri ung
thu, chéng ung thu da day, vi do t6i c6 mot hop chat khién vi khuan khong thé

phat trién trong da day ma cac vi khuan nay la cdc tac nhan bién doéi thic an



thanh chat Nitrosaminea gdy ra ung thu. Ngoai ra t6i con han ché sy phat trién
cac té bao ung thu v, té bao tuyén tién liét.
2.1.7.Gung (Zingiber officinale (Willd) Roscoe)

Ging thudc loai than nho sdng ldu nam.Than ré gimg phinh to thanh cu,
gimg cang gia cang tot. Gimg c¢6 vi 4m cay nén duoc dung dé chita cam, dau
bung. Thanh phan héa hoc cua gimg gdm co: tinh dau 1 + 3%, lipid 3,7%, tinh
bot va 5% nhya dau. Trong d6 ¢6 cac chét cay nhu: zingeron, zingerol, sliogaol.

Bang 1:Thanh phan héa hoc ciia nguyén liéu (g/100g)

Nguyén An
Nwoce Glucid Protid Acid Cellulose Tro
li€u duwge

Cachua 95 89,3 4,0 0,6 - 0,7 0,4
Ca rbt 85 75,2 6,8 1,3 0,5 1,0 0,7
Pu du 75 69,1 3.4 0,6 - 1,5 0,4
Su hao 78 68,7 4,9 2,2 0,5 1,3 0,9
Toi 80 54,2 18,8 4,8 0,5 1,2 1,0
Ot - 86,8 4,8 3,6 0,5 3.4 1,5
Gung -

(Huynh Thi Dung - Nguyén Thi Kim Thoa, 2003)

Bang 2:Thanh phan vitamin , mudi khoang ciia mdt s6 nguyén liéu

Nguyén Calo
Ca P Fe Caroten B, B, PP C
li€u 100g
Ca chua 11,4 24,7 1,3 1.9 0,06 0.04 0,5 38 19
Carot 36,6 33,2 0,7 7,65 0,05 0,05 0,3 7 33
Pu du 473 37,5 0,7 - - - 0,1 - 16
Su hao 35,9 39 0,5 0,12 0,05 04 0,2 31 29

Toi 192 1448 1.2 - 0,19 0,02 007 - 97
Ot - 1,3 - - - - - 250 30
Ging - - - - -

(Huynh Thi Dung - Nguyén Thi Kim Thoa, 2003)



2.2.Co s& 1y thuyét ciia qua trinh mudi chua
2.2.1.Qua trinh 1én men téng quat cua vi khuan lactic
2.2.1.1.Cac dang lén men lactic

Lén men lactic 14 mét trong nhimg qua trinh sinh hod phd bién trong
thién nhién, d6 1a qua trinh chuyén hod cac chit gluxit thanh acid lactic nhd hoat
dong séng truc tiép cua hé vi sinh vat lactic.

Trong thién nhién vi khuén lactic ton tai dudi hai dang:

e Nhoém vi khuan lactic dong hinh: c6 kha nang phan huy duong don

gian va tao nén acid lactic, ddy 1a qua trinh 1én men lactic dong hinh

CeH 1206 p 2CH;CHOHCOOH + 22,5Kcalo

Do hé enzim trong nhiing vi sinh vat khac nhau thuong khac nhau nén
co ché hoa hoc ciia qué trinh 1én men lactic & céc giong vi sinh vat thuong khong
gidng nhau.

O vi khuén lactic dong hinh su chuyén hoa duong thanh acid lactic di
theo con duong 1én men rugu dén giai doan tao acid pyruvic, acid nay duoc khur
hai nguyén tir hidro nho hoat déng ciia enzim lacticodehydrogenase dé tro thanh
acid lactic.

CH;COCOOH + 2H chticodehydrogenas% CH;CHOHCOOH

« Nhoém vi khuén lactic dj hinh: tao ra qué trinh 1én men phtic tap hon,
goi 1a 1én men lactic di hinh, chiing tao nén trong moi trudng ngoai
acid lactic con ¢ nhiéu san phém phu: acid aceitc, rugu etylic, CO,,
H,, mot s6 chat thom nhu diacetyl ester.

CeH 1206 ——p CH;CHOHCOOH + COOHCH,CH,COOH

+ CH;COOH + CH;CH,OH + CO, + H,

Sb lwong cac san pham phu nay hoan toan phu thudc vao giéng vi sinh

vat, méi truong dinh dudng va diéu kién ngoai canh. Néi chung acid lactic

thuong chiém 40% luong dudng da phan huy, acid succinic gan 20%, rugu etylic

khoang 10% va cac khi vao khoang 20%. P61 khi lugng khi it hon va thay vao do
la lugng acid formic.

Lén men lactic thi cn c6 sy 1én men dong thoi ciia vi khuéan lactic dong

hinh va di hinh. Vi qua trinh 1én men di hinh ngoai vi¢c tao thanh acid lactic con



tao cac san phém phu nhu acid va rugu sinh ra ester c6 mui thom lam cho san
pham c6 huong vi dic trung.

Acid lactic tich tu lai c6 tdc dung kim ham sy phat trién cua vi sinh vat
c6 hai, nhat 1a vi sinh vét gdy thdi rira. Do d6 rau qua mudi chua c6 thé gitr duoc
mot vai tudn dén mot thang.

Mat khac, acid lactic tao mdi truong acid cho san phém, nén luong
vitamin C it bj hao hut hon so v&i cac dang san pham khéc cta rau qua.

Céc vi khuan lactic trong khi thyc hi¢n su 1én men lactic con c6 kha nang
tong hop vitamin By, do d6 1am ting thém gié tri dinh dudng cho san pham rau
qua mudi chua. (Tran Minh Tam, 1998)
2.2.1.2.Cdc giai doan trong qud trinh lén men lactic

Qua trinh 1én men lactic trong san pham rau qua mudi chua co thé chia
thanh ba giai doan:

= Giai doan dau: do mubi in tao nén ap sudt thim thau 16n nén dudng

va cac chat dinh dudng khuyéch tan vao mudi va bat dau co sy hoat
dong cua vi khuan lactic va mot sd vi khuéan khac. Trén bé mit nudce
mudi xuét hién bot khi, do hoat dong cua céc vi sinh vat c6 kha nang
sinh khi. Can két thac qua trinh ndy cang nhanh cang t6t, vi néu
khong qué trinh 1€n men s€ 1a 1én men tap. Trong giai doan nay,
luong acid lactic san sinh ra voi lugng rat nho (<1%).

= Giai doan hai: cac vi khuan lactic phat trién rat manh mé va acid sinh

ra tich tu nhidu. Phan 16n vi khuan gy théi bi tc ché vi d6 pH cua
moi truong giam xudng con 3 + 3,5. Giai doan nay 1a giai doan rat
quan trong cua qua trinh 1én men lactic vi san pham tich tu duoc
luong acid cao va tao huong vi dic trung cho san pham.

= @Giai doan ba: khi acid lactic bi tich tu véi lugng kha cao thi cac vi

khuan ciing bi e ché. Khi 4y ndm men va nim mdc c6 thé phat trién
manh va lam giam chat luong ctia san pham. Vi thé, trong giai doan
nay can ngin nglra cic hién tugng trén bang cach bao quan san pham
& nhiét do thap (khoang 2 + 4°C) hoic bao quan trong diéu kién yém

khi hay bao quan bang cac héa chat diét khuan nhu sorbic, natri



benzoate...sy 1én men lactic phai trai qua nhiéu giai doan tao thanh
cac san phdm trung gian, trong didu kién yém khi acid pyruvic
chuyén thanh acid lactic.
2.2.2. V1 sinh vat trong 1én men lactic
R4t nhiéu san phém thuc phém duoc thu nhan trén co sé vi sinh vat,
trong d6 qua trinh mudi chua rau qua 1a mét trong nhitng qua trinh ma vi sinh vat
cha yéu 1a vi khuan giit vai trd hd trg rit quan trong.
2.2.2.1.Vi khudn
 Nhom vi khuan lactic
Vi khuan lactic dugc Pasteur tim ra tir sita chua, né c6 dang hinh cau,
hinh que ngan. It thdy c¢6 su hién dién cta vi khuan trong nuéc, dat ma do nod cod
nhiéu chat dinh dudng khi phat trién nén thudng gip trong sita, san pham cua
stra, thuc vat va xac thuc vat dang bi phan giai, ca trong rudt va mot vai 16p
mang nhay cua nguoi va dong vat. C6 thé dé gip vi khuan lactic trong moi
truong ty nhién nhu dua chua, sira chua, thirc an 1 cho gia suc.
Vi khuén lactic duoc chia thanh hai nhom:
= Nhom vi khuan 1én men dong hinh.
Chung 1én men dudng cho san pham chi yéu 1a acid lactic (khoang 90
+ 98%) bao gdbm mot sd giéng:
Streptococcus lactis
Streptococcus thermophilis
Lactobacillus plantarum
Lactobacillus acidophilus
Lactobacillus bulgaricus
Bacterium cucumeris fermentati
Bacterium brassiceae fermentati
«  Gibng Streptococcus: 1a loai gidng khong nha bao dang lién cau
khuan. Pai dién dong hinh cta chung 13 Streptococcus lactic, c6 kha
nang 1én men nhiéu loai dudng nhu: glucose, lactose, maltose va hinh
thanh duoc khoang 5% acid lactic, nhiét do thich hop cho viéc phat

trién cua no la 30°C.



 Gibng Lactobacillus: 13 gidng duoc st dung rong rii. Ching c6 dang
hinh que thang hay hoi cong.
Nhiét d6 phat trién thich hop
Loai ua nong: 40 + 60°C nhu Lactobacillus bulgaricus
Loai wa 4m: 28 + 35°C nhu Lactobacillus plantarum
» Nhém vi khuén 1én men di hinh
Gay 1én men phtc tap hon. Ching tao nén trong moi truong ngoai
acid lactic con nhiéu san phém phu khac nhu acid aceitc, rugu etylic, CO,, H,,
mot s6 chat thom nhu diacetyl ester. .. bao gom:

Leuconostoc mesenteroides

Lactobacillus pentoacetum

Lactobacillus brevis

Bacterium — coli arrogenes

Betabacterium breve

 Gibng Leuconostoc: c6 dang hinh cau, nhung trong mai trudng acid
t¢ bao dai ra va nhon hai dau. Trong d6 loai Leuconostoc
mesenteroides cung mot sb vi khuan dong hinh khic nhu
Lactobacillus plantarum tham gia vao viéc ché bién rau mudi chua.

 Lactobacillus pentoacetum: 13 lodi truc khuan khong sinh bao tir.
Nhiét dg thich hop cho su phat trién 13 30 + 35°C khi 1én men glucose

*  Bacterium — coli arrogenes: 1a gidng dai dién cha yéu cua 1én men
lactic di hinh. C6 dang hinh que, khong hinh thanh bao tir, nhiét do
thich hop phat trién 1a 35 + 38°C. San pham cua su 1én men cia vi
khuan nay la acid lactic, ruou etylic, acid acetic, CO,, H; va indol.

e Vi khudn butyric: 13 loai vi khudn yém khi, n6 xdm nhép vao san
pham ché bién dudng, acid lactic thanh cac acid bay hoi, acid butyric,
H,, CO, Acid butyric 1am cho san pham c6 mui 6i théi khé chiu. Vi
khuan nay tao bao tr cd kha nang chiu nhiét cao.

* Vikhuan gay thdi: da s6 thuéc nhém vi khuan sinh bao tir

Vi khuan gay thdi chia 1am hai loai:
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Loai hiéu khi: Bacillus mensentericus, Bacillus subtilis

Loai yém khi: Bacillus putrificans, Bacillus botulinum

Céac vi khuan gay thbi hoat dong sinh ra H,S, indol, NH; lam rau dua bi
thdi. Cac vi khuan nay déu c6 kha ning sinh bao tir, chiu nhiét cao, c6 hai cho
san pham trong qua trinh bao quan.
2.2.2.2.Ndm men: c¢6 cau tao don bao va thuong sinh san bang cach nay choi.
N4m men phén b rong rai trong khap tu nhién.

Gidng thuong gip 1a Saccharomyces, cb té bao hinh ciu, elip, hinh dng.
Gidng dugc sir dung rong rai 1a Saccharomyces cerevisiae ¢6 ¥ nghia quan trong
trong 1én men rugu va 1én men lactic.
2.2.2.3.Ndm moc

Phén b6 rong rdi trong tu nhién. Co cau triic hinh sgi phan nhanh, phat
trién rat nhanh, tao thanh mang s¢1i chéng chit goi l1a h¢ soi nam.

Nam mdc 14 nhom tao khuédn ty & dang bt mau xanh, vang, tring, den.
La nhitng loai vi sinh vat hiéu khi. Nhiéu loai nAm méc cé loi duoc st dung
trong cong nghé san xuit cac ché pham enzim téng hop acid hiru co...Nhung bén
canh d6 mot sb loai gdy tac hai nhu 1am mdc san pham, thuc pham c6 thé gay
bénh cho nguoi. Trong va sau qué trinh 1én men lactic thudng gip cac loai mdc:
Aspergillus, Penicillium, Aspergillus cidium lactic.
2.3.Cac yéu tb dnh hwéng dén qua trinh 1én men ciia rau mudi chua
2.3.1.Mubi

Mudi c6 vai tro rit quan trong, khong nhitng ndong d6 mudi anh hudng
dén sy 1én men tot hay x4u ma con anh hudng dén vi ctia san pham.

Mudi c6 tac dung han ché sy hoat dong cuia cac vi khuan gay thdi, ting
cuong hoat dong cua vi khudn lactic 1am cho nudc cing voi dudng trong té bao
rau thoat ra ngoai di vao mdi trudng cung cap ngudn dinh dudng cho vi khuan
lactic phét trién. Thuong cic vi khuan gay théi khong chiu dugce ap suat tham
thau cao.

Khi dung dich mubi c6 ndng d6 cao 1am ngung su phat trién cua cac loai
vi sinh vat ké ca vi khuan lactic. Nhung vi khuan lactic c6 kha nang chiu dugc

tac dung cia mudi cao hon cac vi sinh vat khac. Vi vay khi mudi chua rau qua,
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phai tao diéu kién thuan loi cho su phat trién cua vi khuan lactic va wc ché hoat
dong cua cac vi sinh vat khong c6 lgi cho qua trinh mudi chua.

Thuong ty 1¢ mubi thich hop thay d6i theo loai nguyén liéu rau va nhiét
do moi truong. Co loai can sir dung néng do mudi cao. Néng do mudi thich hop
khoang 3 + 5%.
2.3.2.Dbuong

DPuong c6 kha ning thic ddy qua trinh 1én men va giup cho san pham c6
vi ngot. Néu sir dung nguyén liu c6 luong duong thap thi acid sinh ra it. Do d6
san pham c6 chat lugng kém va kho bao quan. Néu ché bién tir nhitng nguyén
lidu ¢ lugng dudng thip thi phai bo sung thém nhimg nguyén liéu phu c6 chia
nhiéu duong nhu ct hanh, ca rét...

Thuong mudn cho qué trinh 1én men tdt, nén chon nguyén liéu c6 ham
lugng duong 16n hon 2%.
2.3.3.Vi sinh vat

Mirc d6 thuan khiét ctia vi khuan lactic c6 anh huong chat lugng rau qua
mudi chua. Luong vi khuén lactic cang nhiéu va mirc d thuan khiét cang cao thi
téc do clia qua trinh 1én men cang nhanh va san pham co chat luong cang tot.
Nguoc lai, luong vi khuén lactic cang it va muc do thuan khiét cang thép, cac vi
khuan gay hai cang c6 diéu kién phat trién lam hu hong san pham.
2.3.4.Acid

Nong d6 acid cia moi truong anh hudng dén sy hoat dong cua vi khuin
gy chua s& kém hoat dong va su chuyén hoa cta n6 s& cham lai. Dong thoi cac
vi sinh vat c6 kha ning hoat dong & méi trudong acid cao s& phat trién, ngin can
tac dung cta vi khuan gy chua. Do d6 can tao méi truong c6 do acid thich hop
cho céac vi khuén lactic hoat dong.

Béang 3:pH thich hgp cho cac loai vi sinh vat

Loai vi sinh vat pH
Nam méc 1,2+2.5
Nén men 2,5+3,0
Vi khuan gay chua 3,0+4,5
Vi khuan gay thoi 4,5+5,0
Vi khuan dudng rudt 50+55

( Lé My Hong — Bui HiruThudn, 1999)
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2.3.5.Nhiét do

Nhiét d6 méi truong anh huéng 16n dén thoi gian 1én men va luong acid
tao thanh. Moi loai vi sinh vat c6 mot khoang nhiét dg thich hop dé hoat dong, &
nhiét d6 cao qua hodc thip qua no sé& bi trc ché.

Nhiét do khoang 0 + 10°C s& trc ché hoat dong cua Bacterium coli, vi
khuéan butyric va mdt s6 nAm moc. O nhiét do nay su lén men lactic khong bi
dinh chi nhung tién hanh rat cham.

Nhiét @6 10 + 20°C, sy 1én men lactic xay ra rat cham, nhiét do nay cling
e ché duoc sy hoat dong cua céac vi sinh vat la nhung mot s6 ndm mdc co thé
phat trién duoc.

Nhiét do 20 + 30°C, téc do 1én men tuy cham nhung dua c6 huong vi
thom ngon va dé dugc 1au hon.

Nhiét do 30 + 37°C, tuy tdc d6 1én men nhanh, nhung ¢ nhiét do nay
nhimg vi khuan c6 hai ciing phat trién song song nén dua mau hu. O nhiét d6 16n
hon 40°C cac vi khuan gay chua s& bi trc ché.

Nhiét d6 dé mudi dua thich hop 1a 20 + 30°C ciing 1a nhiét d6 binh
thudng cua thoi tiét nudc ta dat duoc thich hop cho san xuit.
2.3.6.0xy

Su 1én men lactic can duge tién hanh trong diéu kién yém khi va cac vi
khuén lactic hoat dong t6t trong diéu kién méi truong khong co oxi khong khi.
Trong khi do, cac vi sinh véat cling nhu vi khuén acetic, cac loai nAm mdc lai hoat
dong trong diéu kién hiéu khi va khi khong co oxi thi no khong phat trién duoc.
Do d6, trong qué trinh mubi chua dua, phai han ché sy c6 mit cua khong khi
bang cach day k§ va nén chit khéi dua trong nuée mudi.
2.4.Nhiing bién d6i rau qua trong qua trinh ché bién
2.4.1.Bién ddi ctua duong trong qua trinh ché bién

Puong dé tan trong nudc, dic biét 1a nudc nong. Trong gidi han tir
0 + 100°C, d hoa tan ctia duong glucose ting 1én téi 2,5 lan.

Trong qua trinh ché bién, rira nguyén liéu 1am cac mé che ché bi vd ra

hodc chin rau qua trong nuéc néng lam cho dudng bi ton that kha nhiéu. Tranh
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hién twong nay ngudi ta hap hay chan nguyén liéu trong dung dich duong hay
mudi lodng.

Trong moi trudng 4m udt, dudng dé bi vi sinh vat tin cong, nhat 13 nAm
mdc, 1am cho dudng 1én men. Vi viy, trong qua trinh ché bién nén rat ngin thoi
gian xu ly nguyén liu.

2.4.2 Hién tugng tham den cua rau qua trong qua trinh xtr Iy nhiét

Khi dun néng cac nguyén liéu hay cac san phdm c6 nhiéu duong thuong
xay ra hién tuong tham den, do6 1a do tac dung cua duong va acid amin cung tham
gia trong phan tng maillard. Céc sic t6 den duoc tao thanh trong phan tng nay
goi 13 melanoidin. San phdm bi thAm den va phim chét cta san pham bi mat di.
Phan tmg maillard xay ra manh nhét khi ty 1& duong/acid 1a 2:1.

Ngoai ra, dudi tic dung cua men oxy hoa va khi c6 mat oxy, cac hgp
chat polyphenol nhu catechol bi oxy hoa thanh cic san pham c6 mau sam 13
quinone.

Pé tranh hién twong bién mau cia nguyén liéu sau khi cat nho nén diung
nudc nong hodc hoi nudc chan dé diét men, tranh hién tuong oxy hoa. Cling c6
thé ngdm nguyén liéu da cit nho vao nudc mudi lodng (1% + 2,5%) hay xong
bang khi SO, hoic ngam trong dung dich acid sulfuric dé tranh hién tuong bién
mau cua rau qua.
2.4.3.Bién ddi ctia vitamin trong qua trinh xir 1y nhiét

Té6n that cta vitamin trong qua trinh chan rau qua 1a do vitamin bi pha
hoai boi nhiét va mot s6 vitamin tan trong nuédc (C, By, B,, P, PP, H, acid
pantothenic) s& tan vao trong nude chan.

Khi tiét tring rau dong hop, vitamin cling bi t6n that nhiéu hay it phu
thudc vao ché do thanh trung, loai rau dong hop, mirc do d?ly voi, do chan khong
trong hop. Nhitng yéu to trén dic biét anh hudng rat 16n d6i voi vitamin C va Bi.
Do viy trong qué trinh xir Iy nguyén liéu cin phai dic biét cha ¥ yéu t6 nay.
(Nguyén Trong Cén, 1993)
2.4.4.Sy ton that ctia protid va glucid trong qua trinh xir 1y nhiét

Trong qua trinh xr 1y nhiét protid bi bién tinh va bi thily phan, tinh bot
thi bi hd héa va mot phan ciing bi thuy phan thanh trang thai hoa tan. Dong thoi,
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protopectin chuyén thanh pectin hoa tan, khi d6 lam cho rau qua khi nau hoic
chan s& bi mém. Vi vay, dé khic phuc hién twong nay nén tién hanh chin rau qua
trong nudc cung.

2.4.5.Sy ton thit chat v6 co va bién mau trong qua trinh xur 1y nhiét

Thoi gian chan cang dai chit vo co ton that cang nhiéu, nhit 1a khi chan
trong nuéc mém. Nhung khi chan trong nudc ctng thi lwong mudi canxi co thé
ting 1én toi 400%. Cac loai rau qua khi xtr 1y nhiét thi mau sic bi bién d6i ma
chu yéu 1a do chlorophill bi pha hoai. (Nguyén Trong Can, 1993)
2.5.Cac hu héng & sian pham muoi chua

Sy hu hong cta san pham rau mudi chua chu yéu xdy ra ¢ giai doan 1én
men, tir 46 c6 thé lam giam chat lugng cta san phim hay c6 thé gay hu hong
hoan toan san pham gy ton that 16n vé kinh té.

Do d6, néu biét dugc nguyén nhan va c6 bién phap ngin chin duoc cac
hién tugng hu hong thi s€ mang lai lg1 ich kinh té rat 1on.

San pham rau mudi chua thuong bi nhitng hu hong sau:
2.5.1.Hién tuong san pham bj sAm mau

Do dua khong ngap nude, phan dua tiép xuc véi khong khi s& bi tham do
bi oxy hoa.

Do vi sinh vat giy ra hién tugng nudc dua bi tham den do Bacillus
nigrificans sinh ra cac sic to hoa tan trong nudc dua.

Do 16p dua trén cung bi théi khi nuwéc dwa khong du ngap, khi d6 vi sinh
vat lactic bi rc ché, cac vi sinh khac phat trién gay thdi dua, trong truong hop
mudi phan bd khong déu thi c6 nhitng chd c6 ndong d6 mudi cao vi khuan lactic
bi tic ché va cac vi sinh vat khic cling phat trién giy thdi dua.

Ngoai hién tugng thdm den ra dua con c6 thé bi bién ddi thanh mau
khac. Khi ¢6 sy hoat dong cua nam men Torula dua s& ¢ mau héng.

Céc vi sinh vat gay ra hién tugng d6i mau dua chu yéu la cac vi sinh vat
hiéu khi.
2.5.2.Hién tuong déng vang trén bé mit nude dua

Cac 16p vang nay do nidm mdc va ndm men tao mang giy ra:

Mycoderma, Aspergillus, Torula, Odium lactic, Penicillium, Debaromyces,
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Pychya.. .trong sb nay co cac nim men chiu dugc néng dd mudi cao, chiu duoc
moi trudng acid. Ching phan huy acid lactic 1am d6 acid giam tao diéu kién thich
hop cho vi sinh vat gay théi, gy hu hong san pham phat trién.

2.5.3.Hién tuong san pham bi nhét

Do cac vi khudn c6 vo nang phat trién, mot sé chung vi khudn sinh nhay
ctia vi khuan lactic. Hién tuong nay xay ra khi nong do6 mudi va acid qué thap
nhiét d6 1én men cao tao diéu kién cho cac vi khuan nay phat trién.
2.5.4.Hién tuong san phém bi mém nhiin

Do cac enzim phan giai pectin chuyén héa proropectin thanh pectin hoa
tan. Cac enzim phan gidi pectin la pectinoesterase hodc pectipolygalacturonase
do cac vi sinh vat sinh ra trong diéu kién ndng d6 mudi qua thap. Nong d6 mubi
dé we ché cac vi sinh vat nay 1a 8%.
2.5.5.Hién tugng san phém c6 huong vi la kho chiu

Do hoat dong cua cac vi sinh vét gy hai cha yéu 13 nAm mdc, nAm men
nhu: Mycoderma, Debaromyces, Hansenula, Pychya va mot s vi sinh vat khac
lam giam d6 acid cua san pham, gdy anh huong xau dén mui vi san pham 1am san
phém c6 huong vi la. Dua bi thdi do céac vi sinh vét la phat trién. Hién tuong nay
xay ra khi ché d6 1én men thuc hién khong tbt, ché d6 vé sinh trong qua trinh ché
bién bi vi pham nghiém trong.

Dé ngin chin cac hién twong hu hong trén can phai co ché d6 1én men
hop ly: dam bao n6ng dd mudi sir dung, nhi¢t d6 1én men, diéu kién yém khi...
2.6.Hién twong hu héng & d6 hop rau

Trong khi bao quan cac db hop rau qua thudng bi hu hong nhu: phdng,
han gi, bién dang...nguyén nhan gay ra hién tuong hu hong nay 1a do vi sinh vat
hoic do cac bién doi hoa hoc hay 1i hoc, trong dé hu hong do vi sinh vat 1a phd
bién nhét.
2.6.1.Hu hong do vi sinh vat

Vi sinh vét phan hily chét hitu co thanh cac chat khi nhu: CO,, H,S, NH;
1am cho hop bi phong. Nguyén nhan c6 vi sinh vat phat trién 1a do qua trinh bay

khi, ghép mi, tiét tring khong tot.
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2.6.2.Hu hong do hién tuong hoda hoc

Hu hong nay thudng gip ¢ nhitng d6 hop ¢ d6 acid cao, gy ra dn mon
kim loai, khi hydro thoét ra, 1am can phong nap hop. Ngoai ra, khi bao quan &
diéu kién d6 4m cao, hoi nude dong lai trén bé mat hop, lam cho hdp bi gi, thung
tao diéu kién cho vi sinh vat xdm nhap. Bén canh d6, con xay ra phan tng giita
cac chat c6 trong san pham nhu tannin véi kim loai.
2.6.3.Hu hong do nguyén nhan co ly hoc

Hu hong dang nay thuong xuat hién trong diéu kién xir li nhiét, bao quan
va van chuyén d6 hop. Hop bi hu hong trong truong hop ndy chi mat gia tri
thuong pham chir khong mat gia tri dinh dudng. (Kha Chdn Tuyén, 2003)
2.7.Phu gia sir dung trong bio quan sin phim
2.7.1.Acid lactic

Ngoai tac dung tao mui va vi, acid lactic con c6 tac dung nhu mot chét
bdo quan.

Khi thay d6i pH ctia méi trudng thi qua trinh trao doi chat va sy phan ly
thirc 4n cua vi sinh vat bi thay d6i nén anh hudng dén qua trinh trao doi chat. Vi
vay chuc nang séng cia vi sinh vét bi kim hdm nhat thoi va vi sinh vat c6 thé
chét néu khong phuc hdi duge tinh trang ban dau. Céc loai vi sinh vat muén phat
trién t6t can co pH thich hop (bang 3).

Vi sinh vét gdy hu hong san phdm thuong hoat dong & moi trudong kém
acid. Vi vay dé bao quan san pham bang acid phai ha pH ctia méi truong xudng
dudi pH hoat dong cua cac vi sinh vat do, pH cia moi truong khir hoat tinh cua
enzim. Khtr di hoat dong ctia hé théng van chuyén ion, chat dinh dudng vao bén
trong té bao, anh huong dén qua trinh trao doi chat ctia té bao vi sinh vat.

Khi qua trinh trao d6i chit ctia t& bao vi sinh vat bi thay doi ching khong
con kha ning hoat dong gy hu hong san pham.

Trong san pham rau mudi chua ngoai sw 1én men lactic con c6 su lén
men ruou, rugu két hop vé1 cac dich acid hitu co cho ra cac ester lam cho san
pham c6 huong thom dic biét. Khi ndng do acid lactic nhé hon 0,6%, nAm men

va nam moc tiéu thu acid lacitc phat trién rat manh trén bé mat san pham, lam
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giam d6 acid trén bé mit thue pham va lam hong thyc pham. Do d6 khong dugc
dé do acid trong san pham giam xudng dudi 0,6%.
2.7.2.Natri clorua

Hoat tinh cta NaCl chéng vi sinh vat lién quan sy lam giam hoat tinh ctia
nuée (ay) va 1lam ting diéu kién khong thich hop véi vi sinh vat. Nong d6 NaCl
cao co thé lam dong chat nguyén sinh va lam chét té bao vi sinh vat. Khi nong do
mudi dn cao s& xdy ra hién tuong shock tham thau. Khi d6 luong nudc trong té
bao thoat ra ngoai va cac chét hoa tan s& xAm nhap vao trong té bao.

Theo mot sb tac gia NaCl pha v& nguyén sinh chat va {rc ché mot so
proteinase 1am vi khuan khéng cét duoc ndi peptid, luc nay NaCl trc ché sy thanh
1ap nguyén sinh chat trong sy nhan gidng cta vi sinh vit.

Kha nang trc ché vi sinh vat ciia NaCl phu thudc vao mot loat cac yéu to
khac nhu pH, nhiét do, néng do NaCl, loai va sb lugng vi sinh vat, dang thuc
pham, cac mudi khac va thoi gian bao quan.

Phan loai cac loai vi sinh vat theo kha nang chéng chiu lai néng do mubi.

Loai khong chiu mudi < 2%.

Loai chiu mudi nhe 2 + 5%,

Loai chiu mudi cao 5 +20%.

Loai chiu mubi rat cao 20 + 30%.

Nong d6 thap hon ctia mubi ciing di ngin chin su phat trién cta cac vi
sinh vat ¢ cac thuc phélm kho hon, lanh hay acid hon.

Khi sy acid héa xay ra dong thoi, chi 50% nong d6 mudi dugc yéu cau
d6i khi ciing du dé ngan can vi sinh vat so véi truong hop khéng acid.

Hi¢u tng tric ché ciia mudi duoc manh 1én & nhiét d6 théip hon. Khi bao
quan thuc phiam bang NaCl ¢ néng d6 cao san pham s& tré nén min va giam gia
trj dinh dudng. Trong thuc t& mudi NaCl thudng duoc két hop hay bd sung véi
mot hay nhiéu chit phu gia khac nhu truong hop thit hun khoi, mudi nhat két hop
vo1 nhiét do thép, rau duoc bao quan béng cach 1én men lactic.

Trong san phém rau mudi chua né duoc dung chu yéu dé diéu vi nhu mét

chat dong bao quan. Trong qué trinh ché bién mudi phai dugc thém vao mot
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luong khong e ché vi khuan lactic. Khi bao quan thanh pham c6 thé bd sung
NaCl nhung khong duoc lam hu vi cua san pham.

2,2% e ché Clostridium botulinum

6 + 10% giét chét vi khuan gram am.

6 + 15% vi khuan lactic chiu dugc.

4% giam kha ning sinh tong hop enterotoxin 80%.

10% giam kha ning sinh tong hop enterotoxin 100%.
2.7.3.Canxi clorua

Nudc ctng, tic 1a nudc ¢ chira mudi canxi, s& 1am cho rau qua va cac
san pham thyc pham khac ting d6 ran chic va do ctng 1én. Diéu do, thiy rat ro
néu chan nguyén liéu trong nudc cimg.

Do vay, trong thuc té san xuit cong nghiép c6 nhiéu truong hop, khi
nang cao d chic va do clig ctia san pham lai 14 van dé nén lam va rét can thiét.
Pic biét diéu nay can thiét ddi vé6i cac loai rau qua mém hodc dé bi nat v& trong
qua trinh chan va thanh tring. V&i muc dich ning cao do ctng san phiam, trong
nhiéu truong hop san xuat ngudi ta ding mudi canxi.

Viée str dung mubi canxi tuong d6i c6 hiéu qua khi san xuat do hop ca
chua nguyén qua va dac biét 1a loai boc vo. Do thit qua rat mém, ngay ca loai ca
chua t6t nhét khi thanh tring van bi nat v& hodc bi bep méo 1am giam hinh thurc
1a d6 dai ctia san pham.

Theo tiéu chuan cia My nham 1am ting do cimg cta qua trong san xuét
do hdp ca chua nguyén qua cho phép dung khong chi canxi clorua ma con canxi
sunfat, canxi xitrat, monocanxi, photpho hoic hdn hop cac mudi nay.

Céc nghién ctru & Y cho biét sir dung canxi colrua trong ca chua hop s&
lam ting khéi luong cia qua trong hop (tirc 1 khdi lwong qua khong ké nudce
rot). Khi san xudt do hop dau xanh, ding canxi clorua s& c¢6 kha ning lam ting 4o
cung cua hat va dau it bi nat hon.

Mudi canxi thuong duge dung trong san xuit cac dd hop qua. Thi du &
My di nghién ctru kha ning sir dung canxi lactat dé ting do chic cua tao trude

khi dem lanh dong hoac dua vao dong hop. (A.F.Nametnhicov, 1997)
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2.7.4.Acid sorbic

Acid sorbic va sorbate c6 tic dung chdng ndm men va chdng vi khuén,
chéng nAim mdc. Liéu luong dugc phép sir dung 13 0,1 + 0,2%, ndng do sat tring
0,05 + 0,1%. Vi liéu luong nay san pham khong c6 mui la va khong giy doc véi
co thé nguoi. Khi & dang mudi (natri sorbate va kali sorbate), mudi cta acid
sorbic tan nhiéu hon trong nudc. Luong dung ctia mudi natri sorbate phai ting
30% va mubi kali sorbate phai ting 50% so v6i lwong dung cia acid sorbic.

Tac dung cua sorbic va sorbate phu thudc vao pH ctia méi truong:

pH = 6 tac dung manh ddi v6i ndm mée.

pH = 3 hoat dong giéng benzoate

pH =4 + 6 hoat dong t6t hon benzoate

Vi khuan gram duong bi sorbate anh huéng manh hon gram am. Vi
khuan hiéu khi bi tac dong manh hon vi khuén yém khi. Su chéng lai hoat dong
ctia vi khuan lactic thuong thdy & méi truong c¢6 pH = 4,5 hodc cao hon. Do d6
no rat thuan loi trong nhitng qua trinh 1én men lactic ma trong d6 ta can loai trir
su c6 mat ctia nAm moc va ndm men. Su (¢ ché cua sorbate dbi véi nAm moc do
ching lam enzyme cua vi sinh vat mét hoat tinh. Pic biét 1a enzyme
dehydrogenase, sorbate ngin can su phat trién cta té bao dinh dudng va ngin can
su tao thanh bao tir.

Sorbate co co ché trc ché sy phat trién té bao gidng nhu acid lipobilic,
benzoate, propionic. D6 13 co ché luc van chuyén proton (Proton motive force —
PMF). Theo do6 ion hydrogen (proton) va ion hydroxyl dugc thoat khoi nguyén
sinh chat 1am pH ngoai té bao chuyén dich sang trung tinh, lam thay d6i dién
ning & mang va lam thay déi chuyén van acid amin.

Sau khi tham thau qua mang, nhitng phan tir khong phan ly s& ion hoa
bén trong té bao va lam giam pH trong té bao. Do d6, 1am thay ddi chuyén dong
ctia phenylalanin, tir d6 lam giam sinh trudng tong hop protein, 1am giam sy thay
d6i tich lily nucleotid.

Céc loai nAm men bj trc ché béi acid sorbic va sorbate:

Brettanomyces,  Candida, = Debariomyces, — Hanselnula,  Pychya,

Saccharomyces, Torulaspora, Byssochlamys Cryptococcus, Endomycopsis,
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Oospora, Rhodotorula sporolomyces, Torulopsis, Zygosaccharomyces...

Céc loai nAm méc bi e ché boi acid sorbic va sorbate:

Alternaria, Aspergillus, Botrytis, Cephalosporium, Helminthosporium,
Mucor, Sporotrichum, Fusarium, Humicola, Penicilium, Trichoderma...

Céc loai vi khuén bi tre ché bai acid sorbic va sorbate:

Salmonella, Clostridium  botulinum, Staphylococcus  aureus,
Pseudomonas putrefaciens, Pseudomonas paraphenolyticus, E.coli, Yersinia
enterocolitia, S. typhymurium, Proteus mogarni, Bacillus, Streptococcus
thermophilis, Lactobacilus delbrueckii. (Sofos va Busta, 1983)
2.8.Bao quin thue pham bang nhiét d thap

Céc vi sinh vat c6 kha nang hoat dong ¢ cac khoang nhiét d§ khac nhau

Bang 4:Nhiét do thich hgp cho hoat dong ctia cac loai vi sinh vat

Vi sinh vat Nhiét do (°C)
Ua ndng 30 + 65

Ua dm 24 + 40

Ua lanh 25 =10

(Lé My Hong — Bui Hiru Thudn, 1999)

Céc vi sinh vét ua lanh thudong gy hu hong thuc phim khi 1am lanh

Pseudomonas: 1am thuc pham c6 mau xanh hogc sim t4i.

Achromobacter

Nam mdc: Penicillin, Mucor... phat trién kha manh ngay ca ¢ nhiing san
pham lanh dong.

N4m men ua lanh: phat trién ¢ nhiét do - 2 + 3°C, moi truong thich hop
nhit 13 & san pham chua.

Vi vay tiéu diét vi sinh vat bang nhiét do thap néi chung rat kho, doi hoi
phai ha nhiét d6 that nhanh, dot ngdt va dén that thap.

Khi bao quan rau mudi chua chi st dung nhiét 6 lanh nén phai két hop
v6i st dung phu gia thuc pham.

Nhiét lanh (Chilling temperature): 5 + 7°C va 10 + 15°C bao quan rau

qua.
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CHUONG 3PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1.Phuong tién thi nghiém
3.1.1.Pia diém

Thyc hién nghién ctu va thu thap sb liéu tai phong thi nghiém B Mon
Cong Nghé Thuc Phim thudoc Khoa Nong Nghiép va Tai Nguyén Thién
Nhién, Truong Pai Hoc An Giang.
3.1.2.Thoi gian

Thoi gian thyc hién dé tai tir thang 03/2005 dén thang 05/2005.
3.1.3.Nguyén liéu

Nguyén li€u chinh: Ca chua

Nguyén liéu phu: Ca rot, Su hao, Pu du, Téi, O, Gung.

TAt ca cac nguyén li¢u trén dugc mua tai chg Long Xuyén.
3.1.4. Phu gia va gia vi

Puong, mubi an

CaCl,, Kali Sorbate
3.1.5.Vi sinh vat

Gidng vi sinh vat duoc sir dung dé 1én men 1a chung giéng vi khuan
Lactobacillus sp dugc cung cip bai Vién Nghién Ctru va Phat Trién Cong Nghé
Sinh Hoc, Truong Pai Hoc Can Tho.
3.1.6.Hoa chat dung trong phan tich

NaOH, phenolphtalein

HCI, Na,SO,, Pb(CH;COO),

Tinh bot, Tot

M5t s6 hoa chét can thiét khac
3.1.7.Thiét bi sir dung

Can dién ttr, bép

pH ké

May do do cung Rheotex

Mdéy do mau

Mot s6 dung cu thong thudng khac can ding trong phong thi nghiém
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3.2.Phuwong phap thi nghiém
3.2.1.Quy trinh tong quat
Nguyén li¢u

Rira sach

v

Cit l4t, tao hinh

v

Chan

v
Rura, dé rao

v

Lén men

v

Xu ly nudc 1én men
Phéi tron

v

Bao quan
a. Quy trinh san xuat tong quat

3.2.2.Phuong phép phan tich 1y hoa hoc va cam quan

Bang 5:Bang chi tiéu phan tich ly héa hoc va cam quan

Chi tiéu 7 Phwong phap
Ham luong acid (%) Chuan d¢ véi dung dich NaOH 0,1N c6
phenolphtalein lam chi thi mau
bJ cing May do do cung Rheotex
Mau séc Mady do mau colorimeter

Ham lugng Vitamine C (mg%) Phuong phap chuan d6 v6i dung dich iot
Puong tong sd Dung phuong phap Bertrand

Dénh gid cdm quan mui vi Phuong phap cho diém
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3.3.B6 tri thi nghiém
3.3.1.Thi nghiém 1: Khao sat anh hudng cta nhiét do, thoi gian chan, ham luong
CaCl, dén chat luong san pham.
3.3.1.1.Muyc dich: tim ra cac thong s6 nhiét do, thoi gian chan, ham luong CaCl,
thich hop ma mau sic, cdu trac san phdm dé& chip nhan.
3.3.1.2.Chudn bi mdu

Nguyén liéu dugc xir 1y dé loai bo tap chét, bui cat bam trén bé mit. Tién
hanh cit 14t, tao hinh nguyén li¢u. Sau do chin & cac diéu kién b tri theo so dd
hinh 1. Két thuc giai doan chan nguyén liéu dugc rira sach va cho 1én men.
3.3.1.3.B6 tri thi nghiém

Thi nghiém bd tri hoan toan ngau nhién véi ba nhan 6, hai lan lip lai.

Nhan t6 A:Ham lugng CaCl, bo sung trong nudc chan (%) v6i 3 mire do:

Ai: 0,05

A,: 0,075

As: 0,1

Nhén t6 B: Nhiét d6 chan (°C) véi 3 muc do:
Bi: 60 + 65

B,: 65 +70

B;: 70 +75

Nhén t6 C: Thoi gian chan ( gidy) véi 3 muc do:
Ci: 30

C,: 60

C;: 90

Téng ) nghi¢m thirc thuc hi€n = A*B*C*n = 3*3*3*2 = 54

Trong d6 n la s6 lan lap lai
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Thi nghiém dugc bb tri theo so dd sau:
Nguyén liéu

v

Rira sach

Cit 1at, tao hinh

v

| C?ﬁn \

A A As
| \ | \ | | | \ |
B 1 Bz B3 Bl B2 B3 Bl BZ B3

| 1]
C1|C2|(:3 | C1C2C3 C1|C:2£3 | AICLCL |C:1C|:2(|:3C1|C2|C3| C1|C2|(j3 |(11£2é3 |C1|C2E3 |

v

Rura, dé rao

Lén men

v

Xu 1y nude lén men

v

Phéi tron
v

Baoquan
b. So do bo tri thi nghiém 1

3.3.1.4.Tién hanh thi nghiém

Thi nghiém tién hanh qua cac budc theo so d6 bb tri thi nghiém 1. Kiém
soat nhiét do, thoi gian chan, ham luong canxi clorua dat cac thong sé yéu cau.
3.3.1.5.Két qua thu nhdn

Mau sic (mdy do mau)

CAu tric ( may do do cimg)

Danh gia cdm quan (mui vi)

Ham luong acid trong san pham
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3.3.2.Khéo sat anh huong cic nhan t6 vi khuan lactic, dudng, mudi dén chat
lwong san pham.
3.3.2.1. Muc dich: tim ra cac thong s6 ham lugng mudi, dudng, vi khuan lactic 1én
men thich hgp tao dugc mui vi hai hoa cho san phém.
3.3.2.2.Chudn bi mdu

Nguyén liéu dugc xtr 1y, chan ¢ cac diéu kién da chon & thi nghiém 1.
Sau do, rira sach dé rdo tién hanh 1én men.
3.3.2.3.B6 tri thi nghiém

Thi nghiém b6 tri hoan toan ngau nhién véi ba nhan td, hai lan 1ap lai.

Nhén t6 E: Ham luong vi khuén lactic (%) véi 3 muc do:

E: 0,5

E»: 0,75

E;: 1

Nhan t6 F: Ham luong mubdi (%) v6i 3 mirc do:

Fi: 2

F»: 3

Fi: 4

Nhan t6 G: Ham lugng duong (%) voi 3 mirc do:

Gi: 1

Gy: 2

Gs: 3

Téng s6 nghiém thic thyc hién = E¥F*G*n = 3*3%3*2 = 54

Trong d6 n 1a sb 1an lp lai
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Thi nghiém dugc bb tri theo so dd sau:
Nguyén liéu

Rira sach

v

Cit 1at, tao hinh

v

Chéan

Rura, dé réo
Lén men
E‘s
l \ \ | |
E F F
R .

|| f | | |
GGG GGG GGG GGG GGGYGG GGG G

‘

Xu ly nude lén men

v

Phéi tron

v

Bao quan
c. So do bo tri thi nghiém 2

3.3.2.4.Tién hanh thi nghiém

Thi nghiém duoc tién hanh qua cic budc theo so dd bd tri thi nghiém 2.
Dung dich mudi, duong duoc nau soi dé nguoi, dé loai trr cac vi sinh vat tap.
Tién hanh 1én men.
3.3.2.5.Két qua thu nhdn

Thoi gian két thuc qué trinh 1én men, ngay.

Ham luong acid cua nguyén li¢u, %.

Danh gid cam quan.
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3.3.3.Thi nghiém 3: Khao sat kha ning bao quan san pham & nhiét do khic nhau
két hop vé6i st dung phu gia thuc pham.
3.3.3.1.Muyc dich: tim ra phuong phap bao quan két hop véi ham luong phu gia
sir dung thich hgp ma san pham dé chap nhan.
3.3.3.2.Chudn bi mau

Nguyén liéu tién hanh 1én men véi ty 1€ phéi ché duoc chon & thi nghiém
2. Nguyén liéu dugc rira trong dung dich mudi 2%, sau d6 cho vao bao quan.
3.3.3.3.B6 tri thi nghiém

Thi nghi¢m duoc b6 tri hoan toan ngau nhién véi hai nhan td, hai 1an lap
lai.

Nhan t6 M: Ham luong kali sorbate (%) voi 4 mirc do.

M;: 0

M:: 0,05

Ms: 0,075

M,: 0,1

Nhén t6 N: Nhiét 46 bao quan (°C) v6i 2 mirc db.

Ni:5 +7

N,: 28 +32

Téng ) nghi¢m thirc thuc hi€én = M*N*n = 4*2*2 =16

Trong dé n la s6 lan lap lai
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Thi nghiém dugc bb tri theo so dd sau:
Nguyén liéu

v

Rira sach

v

Cit 1at, tao hinh

v

Chéan

v

Rira, dé rao

v

Lén men

v

X ly nudce 1én men

v

Phéi tron

v

Béao quan

|

]

1 " 1 e} 1 ] 1 e}

d. So dd bd tri thi nghiém 3
3.3.3.4.Tién hanh thi nghiém
San pham sau khi xur Iy duoc tién hanh bao quan ¢ nhiét d6 phong va
nhiét do lanh.
3.3.3.5.Két qua thu nhdn
Thoi gian bao quan, tuan.

Danh gid cam quan.
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3.3.4.Xwr 1y s6 lidu

Sb lidu dugc xtr 1y thong ké theo phwong phap phan tich phuong sai
ANOVA tir chuong trinh MINITAB va STAGRAPHIC. Cac s6 liéu trong bang
su khac biét théng ké chi c6 ¥ nghia theo cot. Cac tri s6 ¢o chir di kém giéng

nhau khac biét khong c6 y nghia & mic 5%.
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CHUONG 4KET QUA VA THAO LUAN

4.1.Két qua phan tich thanh phin nguyén liéu
4.1.1.Thanh phan nguyén li¢u

Thanh phan cac nguyén liéu trong 1én men chua san pham salad ca chua
duogc trinh bay trong bang 6 nhu sau:

Bang 6:Thanh phan nguyén liéu tinh trén 200g.

Nguyén liéu % khoi lwgng
Ca chua 50
Ca rbt 12,50
Pu du 12,50
Su hao 12,50
Ot 5
Toi 5
Gung 2,50

4.1.2.Thanh phan héa hoc co ban trong phan in dugc ciia ca chua.
Két qua phan tich thanh phan hoa hoc co ban trong phan in dugc cua ca
chua duogc trinh bay trong bang 7 nhu sau:

Bang 7:Thanh phin héa hoc ciia ca chua.

Thanh phin Pon vi Ham luwong
Nudc % 93 + 94
Puong % 3.8 4,0
Acid % 0,37 +0,38

Vitamin C mg% 26 +35

4.2. Anh hwéng ciia qua trinh xir Iy nhiét dén cac chi tiéu theo doi
4.2.1.Anh hudng ctia ham lugng CaCl, bd sung trong nudc chan dén cac chi tiéu
theo doi

Két qua theo ddi cac chi tiéu dugc trinh bay trong bang 8 nhu sau:

Bang 8:Anh hwdng ciia ham lwgng CaCl, bd sung trong nwéc chan dén cac chi tiéu theo di
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Ham lwong Do cirng Chi s Chi s Muii vi Acid

CaCly(%) (g/mm?) a b (%)
0.050 105° -3,89° 20,70° 3,31° 0,87
0.075 109* -4,05* 21,35% 3,56° 0,85
0.100 110 -4,00° 22,66 3,44° 0,82

F=0,630 F=0,55 F=3,56 F=3,09 F=9,95
P=0,535 P=0,581 P=0,033 P=0,047 P=0,000
Céc s6 liéu trong bang sy khac biét thong ké chi co y nghia theo cot.
Céc tri s6 c6 chit di kém gidng nhau khac biét khong c6 ¥ nghia & mirc 5%.

Rau cai sau khi 1én men thi cdu tric s& trd nén mém hon va giam do
gion. San pham salad ca chua sau khi 1én men ciing khong tranh khoi hién tuong
trén. St dung CaCl, ¢6 tdc dung lam cai thi¢n d gion cia nguyén liéu. O ham
luong 0,1% thi c6 do cing tdt hon & ham luong 0,075% va 0,05%, do & ham
lugng CaCl, cang cao thi Ca® tan trong nudc chan cang nhiéu 1am ting d6 clng
ctia nuée chan. Tuy nhién, su thay ddi ham lugng CaCl, nhu trén c6 tac dung lam
cAu tric san pham ctng hon nhung khong c6 sy khac biét giira cic mau.

B6 sung CaCl, nhu trén va sau khi 1én men trong ciing ham luong mudi,
duong, ty 1& vi khuan lactic thi ham luong acid lactic thay ddi theo chiéu huéng
giam khi ham lugng CaCl; cao.

O ham luong CaCl, 1a 0,075% thi san phélm co6 mui vi dé chép nhan va
khi ting ham luong CaCl, 1én thi san pham c6 vi chat. Tuy nhién, ham luong
CaCl, cang cao 1am cho mau sic san phim sang hon do Ca*" duoc phéan ly nhiéu

hon.

4.2.2.Anh huong cua nhiét do chan dén céc chi tiéu theo ddi
Két qua theo ddi céc chi tiéu dugc trinh bay trong bang 9 nhu sau:

Bang 9:Anh hwéng ciia nhiét dd chan dén cac chi tiéu theo déi
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Nhiét @0 DP9 ciing Chi s6 Chi sb Mui vi Acid

chin (°C)  (g/mm?) a b (%)
60 + 65 118 -3,82° 18,86* 3,20 0,89
65 +70 115* -4,08* 23,84° 3,66™ 0,84
70 =75 91° -4,05° 22,01° 3,44¢ 0,81

F=15,16 F=1,2 F=22,60 F=1035 F=2587
’ P= 0,000 P=0306 P=0,000 P=0,000 P=0,000
Céc s0 li¢u trong bang su khac bi¢t thong ké chi c¢6 y nghia theo cot. Céac

tri s6 c¢o chit di kém gidong nhau khac biét khong c6 y nghia & muc 5%.
Duéi tac dung cua nhiét d§ cao lam cho cau tric san pham bi mém. Chan

& nhiét do cang cao thi ciu triic nguyén liéu mém hon khi chan & nhiét do thép.

Chan & nhiét d6 70 + 75°C thi cAu tric san phém bi mém hon so véi khi
chan ¢ nhiét d6 60 + 65°C va 65 +70°C. O hai khoang nhiét d6 nay thi d6 cung
san pham khac biét khong co y nghia.

Ngoai ra, khi chan & nhiét d6 70 + 75°C thi mau sic san phim sang hon &
nhiét d9 60 + 65°C va 65 +70°C. Tuy nhién sau khi 1én men thi mau sic cé chiéu
huéng giam. Con chan & nhiét d6 65 + 70°C sau khi 1én men c6 mau sic d& chip
nhan hon, dong thoi chan ¢ nhiét do ndy san phidm c6 mui vi tot hon chan & nhiét
d6 thap va cao hon.

Khi chan & nhiét d6 60 + 65°C thi ham luong acid lactic sinh ra nhiéu
hon & hai khoang nhiét d6 60 + 65°C va 70 + 75°C. Nguyén nhan 14 do khi tiép
xuic lau véi nhiét do thi mot s6 vi sinh vat trén bé mat nguyén liéu bi tiéu diét,
trong d6 c6 ca vi khuén lactic. Vi vay, khi ta b6 sung cung mot ham luong mudi,
duong, chung vi khuan lactic thi kha ning thich Gmg véi méi trudng dé 1én men &

nhiét d6 chan thap 1a t6t nhat.

4.2.3.Anh hudng cua thoi gian chan dén cac chi tiéu theo ddi
Két qua theo di cac chi tiéu duge trinh bay trong bang 10 nhu sau:

Bang 10:Anh hwéng ciia thoi gian chin dén cac chi tiéu theo déi

Thoigian Do cirng Chi s Chi 50 Mui vi Acid
chin (gidy) (g/mm? a b (%)
30 106° -3,95% 21,16° 3,32° 0,9°
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60 1257 -4,27° 22,45° 3,67 0,85
90 93¢ -3,72° 21,11° 3,32¢ 0,79¢
F=19,09 F=4)55 F=2,05 F=791 F=49,61
P=0,000 P=0,014 P=0,136 P=0,000 P=0,000
Céc sb liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 ¢6 chit di kém gidng nhau khac biét khong c6 y nghia & mirc 5%.

Nguyén liéu dugc chan ¢ thoi gian 90 gidy thi cdu trac san pham kém do
nhiét d6 pha v té bao va protopectin trong nguyén liéu chuyén thanh pectin hoa
tan 1am san pham mém.

Nguyén liéu chin & thoi gian 30 gidy thi c6 do cing kém hon 60 gidy do
CaCl, chua du thoi gian thim vao nguyén liéu tac dung véi pectin tao pectate
calcium.

San pham co6 d6 cimg tot nhat khi chan & thoi gian 60 gidy do cau truc té
bao chua bi pha v& va CaCl, du thoi gian dé phan tmg véi pectin trong nguyén
liéu. Dong thoi ¢ thoi gian ndy san pham c6 mui vi tot nhat.

Thoi gian chan dai hay ngin déu anh huéng dén mau sic san pham.
Thoi gian chin cang ngin (30 gidy) thi khi 1én men luong acid tong sinh ra cang
nhiéu, thoi gian chan cang dai (90 gidy) thi lwong acid sinh ra thap.
4.2.4.Anh huéng cua qué trinh xir 1y nhiét dén d6 cing cua ca chua

Két qua theo dbi d6 cting ctia ca chua trinh bay trong bang 11 nhu sau:

Bang 11:P§ clrng ciia ca chua theo cac ché dd xir 1y

CaCl, Nhiét do (°C) Thoi gian(gidy) Do clrng (g/mm?)
60 = 65 30 12 bedete
60 116 Pedefe
90 9 #bed
65 + 70 30 ] 13 abedefe
0,050 60 13098
90 101 #bedef
30 83*°
70 +75 60 104 ebedef
90 81°
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60 = 65 30 123 bedefe

60 133 %t
90 98 #hede
65 = 70 30 110 abcdefg
0,075 60 137 e
90 101 abcdef
30 87
70 =75 60 105 *ocdef
90 Y
60 = 65 30 128 cdefe
60 139"
90 109 abcdefg
65 = 70 30 104 ebedef
0,100 60 146¢
90 90 **
30 9] *bed
70 =75 60 106 et
90 82°
F=20
P =0,0397

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.

160 -

140 1

120 1
100 ODbg ciing
(g/mm2)

80 -

60 -

e 407

20 -

071" Thoi gian chan (gidy)
FRRRBRERRRBRRBRRIRRRBRERKRRBR
60-65/65-70]70-75/60-6565-70|70-75|60-65|65-70|70-75| Nhiétdd chan (oC)

0.05 0.075 0.1 Ham luong CaCl2 (%)

e. DO thi biéu dién dd cirng ciia ca chua
B6 sung CaCl, & ham lugng cang cao thi cau truc nguyén liéu cang dugc

cai thién. Ca chua c6 do cung tdt hon khi chin ¢ ham lugng CaCl, 1a 0,1%.
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Nguoc lai khi chan & nhiét do cang cao thi do ciing cua ca chua cang kém. Thoi
gian chan cling anh huéng dén d6 cing cua ca chua, & thoi gian chan 60 gidy s&
cho céu tric tét hon vi da thoi gian thim CaCl,.

4.2.5.Anh huéng cua qué trinh xir 1y nhiét dén mui vi san pham

Bing 12:Bang diém danh gia cAim quan vé mui vi san pham salad ca chua

Chi tieu Diém Yéu cau

5 San phim c6 vi chua, man hai hoa, hau vi tot, mui thom dic
trung dé chiu.
4 San phém c6 vi chua, man tuong d6i hai hoa, hau vi kha tt,
Mui vi mui it thom hon.
3 San phém c6 mui vi it dac trung,vi chua man khong hai hoa.
2 San phém c6 mui vi khong déc trung, vi qua chua, man.
1 San phém cé mui vi khong dac trung, cé vi la.

0 San pham c6 mui vi la cia sdn pham hu hong.

Két qua diém cam quan mui vi san pham dugc trinh bay trong bang 13:

Bang 13:Diém cam quan mui vi cia sian pham

CaCl, Nhiét d6 ("C) Thaoi gian (gidy) Mui vi
60 = 65 30 2,75°
60 3,3 bedef
90 3,13%<d
65 =70 30 3,38bedet
0,050 60 3,81°%
90 3,38bedet
30 3,31 2bedef
70 =75 60 3,440
90 3,25%ede
60 = 65 30 3,06abc
60 3,56°%
90 3,440
65 = 70 30 3,81°¢%
0,075 60 4,198
90 3,38bede!l
30 3,50
70 =75 60 3,75
90 3,3 bcdef
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60 = 65 30 2,81%

60 3,44ct
90 3,3 ] abedef
65 = 70 30 3,694
0,100 60 3,88
90 3,44ct
30 3,56
70 =75 60 3,63t
90 3,250%bede
F=297
P=0,0018

Céc sb liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 ¢6 chit di kém gidng nhau khac biét khong co y nghia & mirc 5%.

O Mii vi

Mui v
(&)

Thoi gian chan (gidy)

60-6565-7070-75/60-6565-70/70-7560-6565-70/70-75| Nhiétdo chan (oC)

0.05 0.075 0.1 Ham lugng CaClI2 (%)

f. Do thi bieéu dién diém cam quan mui vi sin
pham

Qua d6 thi biéu dién diém cam quan vé mui vi duoc trinh bay trong hinh
6, nhan théy san phém dat diém cam quan cao nhat & nhiét d6 chan 65 + 70°C
trong 60 gidy, voi ham luong CaCl, 1 0,075 thi san pham salad ca chua c6 mui

vi thich hop, hai hoa.
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4.2.6.Anh huéng cua qua trinh xir 1y nhiét dén ham luong acid trong san pham
Két qua theo dbi ham luong acid trong san pham duoc trinh bay trong

bang 14 nhu sau:

Bang 14:Ham lwong acid trong san phim

CaCl, Nhiét d6 (“C) Thaoi gian (gidy) Acid (%)
60 = 65 30 0,98*
60 0,90 fehiik
90 0,86 cdefeh
65 = 70 30 0,931k
0,050 60 0,88
90 0,8 abcde
30 0,9 ehik
70 =75 60 0,84 bedefeh
90 0,79 *<
60 = 65 30 0,95
60 0,88¢"eM
90 0,82 bedefe
65 =70 30 0,89 ehiik
0,075 60 0,85 bedefehi
90 0,78 **
30 0,87 defehi
70 =75 60 0,82 abedef
90 0,75*
60 = 65 30 0,92"k
60 0,88¢fEh
90 0,83 bedefeh
65 = 70 30 0,88¢fEh
0,100 60 0,81 @bedel
90 0,77
30 0,82 ebedefe
70 =75 60 0,78 *¢
90 0,74
F=4739
P =0,0001
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Céc sb liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 c6 chir di kém giéng nhau khac biét khong co y nghia & mirc 5%.

1.2 4

—_
1

e
o0
|

O Acid (%)

Acid (%)
S
(@)

0.4 -
02 -

0 Thoi gian chan (gidy)
QIO OCOC|ICICICICICICICICICICCICOCOICICICoICICoOOCIOO
NIONeNIOINNIOIANNIOIN NI\ OINeNINO N eNINO IO\ |en IO IO\ |en NO 1N
60-65165-70/70-75]60-65|65-7070-75|60-65|65-70|70-75| Nhiétdd chan (oC)

0,050 0,075 0,100 Ham lugng CaCl2

g. DO thi biéu dién ham lwong acid trong san
pham

Khi ta bd sung cing mot ham lwong mudi, dudng, ham luong vi khuan
lactic dé tién hanh 1én men sén phﬁm salad ca chua. O nhiét do chan 60 + 65°C,
trong thoi gian 30 gidy thi ham lugng acid lactic trong san pham sinh ra nhiéu
hon, con & nhiét d6 chan cao 70 + 75°C trong 90 gidy thi luong acid lactic sinh ra
thap. Ham lugng CaCl, cling anh hudng t&i luong acid lactic tao thanh, & ham
luong CaCl, cao (0,1%) thi kha nang sinh acid lactic thdp vi Ca®* 1am ngan chin
qué trinh 1én men sinh acid lactic.
4.2.7.Anh huéng cua qua trinh xir 1y nhiét dén mau sic ctia ca chua (chi s6 a)

Két qua theo di mau sic cia ca chua trinh bay trong bang 15 nhu sau:
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Bang 15:Mau séc ciia ca chua (theo chi s a)

CaCl, Nhiét do (°C) Thoi gian (gidy) Chisb a
60 + 65 30 - 4,3 dbede
60 _ 3,82 bedefg
90 - 3,80 cdefe
65 =70 30 -3,16%
0,050 60 - 4,96
90 - 3,52
30 - 4,02 bedefe
70 =75 60 - 4,30 @bede
90 -3,13¢
60 = 65 30 _ 4,32 abcde
60 - 3,76
90 -3,2%
65 = 70 30 -4,71%®
0,075 60 -4,61%
90 - 4,50
30 - 3,47
70 +75 60 - 4,44 <
90 _ 3,7 cdefg
60 = 65 30 - 3,74t
60 -3,31"%
90 - 4,08 bedef
65 =70 30 -333%
0,100 60 - 4,3 dbede
90 - 3,544
30 - 4,43 cd
70 =75 60 -4.93*
90 - 4,7 bedefe
F=29
P =0,0005

Céc sb liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 ¢6 chir di kém giéng nhau khac biét khong co y nghia & mirc 5%.
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Thoi gian chan (gidy), Nhit do chan (oC), Hiam lugng CaCl2 (%)

07,_

1 ) b / 3 D } » B ¥ W |

-1 4

2

-3 -

<=
Q

4

-5 -

-6 -

h. D6 thi bi¢u dién mau sic ciia ca chua (chi sb
a)

30

25 -

20

15 -

<=
Q.
10
OChisd b

5,

0 1= Thoi gian chan (gidy)
OICICICICQDIQCICIQDICICDNOCODNOCoCNOoROoCOIDCDD
NINOIANNIOIANNIOIAN|NINOIANNINO TN eNINO IS |eN N0 IAN [en NO 1IN [en NO 1SN
60-65|65-70/70-75(60 - 65/65- 70| 70 75 |60 - 65|65 -70| 70 -75 | Nhiét dd chan (oC)

0.05 0.075 0.1 Ham lugng CaCl2 (%)

i. DO thi biéu di€én mau siac cia ca chua (chi so
b)

4.2.8.Anh huéng cua qua trinh xir 1y nhiét dén mau sic cia ca chua (chi s6 b)

Két qua theo di mau sic ca chua dugc trinh bay trong bang 16 nhu sau:
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Bang 16:Mau sic ciia ca chua (theo chi sé b)

CaCl, Nhiét @9 ("\C) Thoi gian (gidy) Chisd b
60 = 65 30 16,99
60 18,98
90 18,63 %<
65 = 70 30 24,41 cfehi
0,050 60 22,23 defeh
90 21,48 bedete
30 21,20 @edefe
70 =75 60 21,44 wbedete
90 20,92 bedef
60 = 65 30 17,03
60 18,70
90 19,22 @cd
65 + 70 30 24
0,075 60 26,58"
90 22,25 defeh
30 21,5] bedefe
70 +75 60 21,57 bedefe
90 21,3 bedefe
60 = 65 30 17,58
60 19,95 abede
90 22,69 defehi
65 = 70 30 24,76 "
0,100 60 26,94
90 21,90 cdfe
30 22,95 defehi
70 =75 60 25,62¢h
90 21,56 *bedefe
F=2,79
P =0,0007

Céc sb liéu trong bang su khac biét thong ké chi ¢6 ¥ nghia theo cot. Cac
tri s6 c6 chit di kém gidng nhau khac biét khong c6 y nghia & mirc 5%.

Khi nhiét do chan 65 + 70°C cing véi thdi gian 60 gidy, san pham c6
mau sic d& chip nhan hon khi chan ¢ nhiét 46 60 + 65°C va 70 + 75°C. Thoi
gian chan cang lau thi mau sic c¢6 chiéu hudéng giam.

Tém lai: Sau khi khao sat ché d6 chan & ham luong CaCl, bd sung trong
nude chan 1a 0,075% trong thoi gian 60 gidy & nhiét do 65 + 70°C thi mau sic,
ciu tric nguyén liéu dé chip nhan. Panh gia téng quan nguyén liéu sau khi két
thac thi nghiém 1 nhu sau:

Ca chua: mau sac vang tuoi dac trung cua san pham muoi chua.
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Ca rbt: mau sic sang hon so voi nguyén liéu ban ddu. Mau dé cam cua ca
rdt gop phan 1am ting tinh cam quan cta san pham.

Pu da: mau sic cia du dit ¢6 chiéu huéng giam, mau sic bi tai..

Su hao: mau sic cua su hao giam, mau sic ciing bi tai nhu du du.

Téi, 6t, gimg: mau sic co chiéu hudng sang hon so voi ban dau.
4.3.Anh huéng cac nhan té dich 1én men dén chat lwgng san pham
4.3.1.Anh huéng cua ham Iuong vi khuan lactic dén ham luong acid trong san
pham qua cac ngay 1én men

Két qua theo ddi anh huéng ciia ham lugng vi khuan lactic dén ham
luong acid trong san pham dugc trinh bay trong bang 17 nhu sau:

Bang 17:Anh hwéng ciia ham lwong vi khuén lactic dén ham lweng acid trong san pham

qua cac ngay lén men

Vi khuin Thaoi gian 1én men (ngay)
< o 1 2 3 4
lactic (%) Ham lwong acid trong san phim (%)
0,5 0,26 0,65° 0,73¢ 0,82°
0,75 0,28° 0,71° 0,79° 0,88
1 0,33° 0,79¢ 0,86°¢ 0,93°
F =28,50 F=24,26 F=15,01 F=9,90
P =0,000 P =0,000 P =0,000 P =0,000

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.
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j- Anh hwéng ciia ham lwong vi khuan lactic
deén ham lwgng acid

trong san phim qua cic ngay 1én men

Khi sir dung vi khuan lactic & ty 1& cang cao thi lugng acid lactic san sinh
ra cang nhiéu, 1a do trong qua trinh 1én men vi khuén lactic str dung luong duong
c6 san trong nguyén liéu. Pong thoi véi ham luong dudng bd sung vao khi 1én
men tao dugc moi truong thudn lgi cho su phat trién cua vi khuan lactic. Theo
thoi gian 1én men thi lugng acid lactic tang 1én va lién tuc.

Ngay thr 1 khi & méi truong méi nén cac vi khudn can co thoi gian dé
1am quen va 6n dinh véi méi trudong. Do d6, ham lugng acid sinh ra cham va it.

Luong acid lactic sinh ra t6t nhat vao ngay tha hai, vi & thoi diém nay vi
khuan d3 6n dinh va bat diu giai doan 2 ctia qua trinh 1én men. Cac ngay sau tuy
lwong acid van sinh ra diéu nhung khéng c6 sy phat trién nhay vot nhu ngay tht
hai.

Acid dat mutc cao nhat vao ngdy tht tu voi luong acid cua ba ty 18 vi
khuan lactic bd sung (khac biét c6 ¥ nghia théng ké giita 1 va 3).

0,5%: 0,82% (1)

0,75%:0,88% (2)

1%: 0,93% (3)
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4.3.2.Anh huéng ham luong mudi dén ham lugng acid trong san pham qua céc
ngay lén men

Két qua theo ddi anh huéng ciia ham lugng mubi dén ham luong acid
trong san pham duoc trinh bay trong bang 18 nhu sau.

Bang 18:Anh hwéng ham lweng mudi dén ham lwong acid trong san phim qua cac ngay lén

men
Ham lwgng Thaoi gian 1€én men (ngay)
X 1 2 3 4
£ o
muoi (%) Ham lwong acid trong sin pham (%)

2 0,31° 0,75% 0,83° 0,93°

3 0,29 0,72 0,79® 0,88

4 0,26°¢ 0,69° 0,76° 0,83°
F=13,23 F=5,20 F=4728 F=6,72
P =0,000 P =0,000 P =0,002 P =0,003

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.

1,
——2
0.8 —m—3
0,6 - A4
=
= :0 04
2 5
= 0,2
0

1 2 3 4
Tho1 gian 1én men (ngay)

k. Anh huéng ham lwong mudi gén ham luwgng
acid trong san pham
qua cac ngay lén men
Khi stt dung ham lwong mudi cang cao thi ham luong acid tao thanh
thanh cang gidm, do ham lugng mudi cao tc ché sy hoat dong cua vi khuén

lactic.
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Trong qua trinh 1én men thi qua trinh tham thau dich bao trong nguyén
liéu dién ra. Do d6, & ham lugng mubi cao tc ché hoat dong cua vi sinh vat lam
giam qua trinh san sinh acid lactic.
4.3.3.Anh huéng ham lugng dudng dén ham luong acid trong san pham qua céac
ngay lén men

Két qua theo ddi anh hudng ctua ham luong duong dén ham luong acid

trong san pham duoc trinh bay trong bang 19 nhu sau.

Bang 19:Anh hwéng ham lweng dwdng dén ham lwong acid trong sin phim qua cédc ngay

Ién men
Ham lugng Thoi gian 1én men (ngay)
. . 1 2 3 4
duong (%) Ham lwong acid trong sin pham (%)
1 0,22¢ 0,65% 0,71°% 0,79*
2 0,29 0,72° 0,8° 0,87%
3 0,35°¢ 0,78° 0,88° 0,97°
F =98,54 F =20,62 F =24,32 F =24,48
P =0,000 P =0,000 P =0,000 P =0,000

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac

tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.

1.2 4

1,
—— 1
0.8 -

0.6 1 —4—3

0.4

Ham lu

trong s

0.2

0
1 2 3 4
Tho1 gian 1€n men (ngay)

. Anh hwéng ham hrong dwdong dén ham
lwgng acid trong san pham

qua cac ngay lén men
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Khi ham luong duong cao thi luong acid tao ra s& nhiéu hon do duong
cung cdp chat dinh dudng cho vi khuén lactic phat trién va co chit cho qué trinh
1én men. Thay d6i ham luong dudng c6 ¥ nghia vé mit thong ké.

Tom lai: khi st dung ty 1& vi khuédn lactic va duong cang cao thi qua
trinh 1én men lactic manh va luong lactic sinh ra nhiéu. Qua trinh 1én men tbt
nhat dién ra & ngay thir hai va dat ham luong acid cao vao ngay thir tu cia thoi
gian lén men.
4.3.4.Anh huong cua ham luong vi khuan lactic dén mui vi san pham

Két qua diém cam quan mui vi san pham duoc trinh bay trong bang 20
nhu sau:

Bang 20: Anh huéng ciia ham lweng vi khuén lactic dén mui vi sain phim

Ham lwong vi khuin lactic (%) Mui vi
0,5 3.4°
0,75 3,56°
1 3,29

F=372

P =0,025

Céc sb liéu trong bang su khac biét thong ké chi ¢6 ¥ nghia theo cot. Cac
tri s6 c6 chit di kém gidng nhau khac biét khong co y nghia & mirc 5%.

Khi str dung ham luong vi khuén lactic cang cao thi kha niang 1én men
cao, lugng acid lactic sinh ra nhiéu anh huéng dén mui vi san phdm. O ham
lugng vi khuan lactic 1% thi san phém khong tao dugc vi thich hop do vi qua
chua. Mui vi & ham luong vi khuan lactic 0,75% thi san phdm thom ngon, dat
diém cam quan cao, con & ham lugng 0,5% thi mui vi chua dugc hai hoa. Mac
di, mui vi ¢ hai ham luong vi khuan lactic 0,5% va 0,75% khac biét khong c6 ¥
nghia thong ké.
4.3.5.Anh huéng cua ham luong mudi dén mui vi san pham

Két qua diém cam quan mui vi san pham duoc trinh bay trong bang 21

nhu sau:

Bang 21:Anh huéng ciia ham hrong mudi dén mui vi san phim
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Ham lwong mudi (%) Mui vi

2 3,03

3 3,57"

4 3,44
F=591
P = 0,000

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac
tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.

Khi sir dung ham lwong mudi cang cao, thi ham luong acid tao thanh
cang giam. O ham luong mubi cao 4% khong xay ra hién tugng c6 mui xau trong
san phém nho su e ché hoat dong cua cac vi sinh vat gay hai, tuy nhién lai lam
giam gia tri cam quan san phdm. Con ¢ ham lwong mudi 2%, san pham khong
tao dugc vi thich hop do & ham lugong mudi thép, kha nang uc ché hoat dong 1én
men cua vi sinh vat kém lam san phém c6 mui vi khong tot. Lén men & ham
luong mudi 3% thi san phém tao thanh c6 mui vi dic biét, c6 vi chua man rat hai
hoa thich hgp vé6i san pham mubi chua.
4.3.6.Anh huong cua ham luong dudng dén mui vi san pham

Két qua diém cam quan mui vi san pham duoc trinh bay trong bang 22
nhu sau:

Bang 22:Anh huéng ciia ham hrong dwong dén mui vi san pham

Ham lwgng duwong (%) Mui vi
1 3,47%
2 3,63°
3 3,14°

F=12,63

P =0,000

Céc s liéu trong bang su khac biét thong ké chi ¢ ¥ nghia theo cot. Cac
tri s6 c6 chit di kém gidng nhau khac biét khong cd y nghia & mirc 5%.

Khi st dung ham lugng duong cang cao thi lugng acid sinh ra cang
nhiéu. O ham luong dudng cao bd sung vao 3% thi lwong acid sinh ra nhiéu 1am
giam mui vi dic trung cua san pham, tuy nhién ¢ ham luong dudng thip 1% thi
san phadm c6 mui vi chua hai hoa. Ham lugng dudng 2% thi mui vi san pham dat

gia tri cdm quan cao hon. Su tao thanh mui vi thich hop trong san pham nhd cac
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vi sinh vat thuc hién qua trinh 1én men di hinh tao ra dugc acid lactic, rugu eytlic
va acid acetic phu hop véi khau vi.
4.3.7.Anh huéng cua dich 1én men dén mui vi san pham

Két qua tong hop diém cam quan mui vi san pham dugc trinh bay trong
bang 23 nhu sau:

Bang 23:Anh huéng ciia dich 1én men dén mii vi sin pham

Dich Ién Vi sinh vt Mubi Puong

men (%) 05 0,75 1 2 3 4 1 2 3
Muivi  3,40° 3,56° 329° 323* 357° 344® 347° 3.63* 3,14°

3.7
3.6
3.4 - cam quan
3.3 - mui vi

3.2 -
3.1

2.8
05 075 1 | 2 | 3 | 4 | 1 | 2 |3

Vi sinh vat Mubi Duong
m. Anh huéng ciia dich 1én men dén mui vi
san pham
4.4.Anh hwéng khi ning bao quan san pham & nhiét d khac nhau két hop
v6i sir dung phu gia thuc pham.
4.4.1 Panh gid cam quan san pham sau qua trinh bao quan
Két qua dénh gid cam quan san phim sau qua trinh bao quan duoc trinh

bay trong bang 24 nhu sau:

Bang 24:Bang danh gia cim quan san pham sau qua trinh bao quan

Ham lugng Nhiét do Cim quan sin pham theo chi tiéu mui vi
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Kali Sorbate  bdo quan
(%) (‘0

San pham c6 mui vi dic trung, khong thay doi
nhiéu so v6i thanh pham sau 3 tudn bao quan.
0 5+7 Tuy nhién mau sic san pham cé chiéu hudng
giam nhét 13 ca chua, su hao, du du. Con ciu

tric nguyén li¢u van con chap nhan duogc.
San pham sau khi bdo quéan c6 hién tugng nod1

16p vang trang trén bé mat. Ta c6 thé dung dau
0 28 +32 an phu 1én bé mit dé ngin hién tuong trén.
Sau 1 tuan danh gid cam quan thi mau sic, cau

trac khé chap nhan.
San pham c6 mui vi chap nhan sau 4 tuan bao

0,05 5+7 quan. Nhung mau sic, cau tric san phim giam

& muirc c6 thé chip nhan.

San pham c6 mui vi it chap nhan sau 2 tuan
0,05 28 +32

bao quan. CAu tric nguyén liéu giam dang ké.

San phdm c6 mui vi con tot sau 4 tudn bao
0,075 5=+7 quan. Mau sic, cdu trac san pham thay d6i &

muc co thé chap nhan duoc.
San pham c6 mau sac, mui vi, cau trac it chap
0,075 28 +32 A N
nhan sau 2 tuan bao quan
San pham c6 mui vi dac trung, khong thay doi
0,1 5+7
nhiéu so voi thanh pham sau 4 tuan bao quan.
San pham cé ciu tric, mau sic va mui vi
gidm sau 3 tuan bao quan. Tuy nhién, mui vi,
O’l 28 + 32 \ < N A , X \ A A 3 A
mau sac va cau trac van con chap nhan & tuan

thir 2. O tuan thi 3 thi cAu tric mém.

4.4.2. Thoi gian bao quan
Két qua theo ddi thoi gian bao quan san pham dugc trinh bay trong bang
25 nhu sau:

Bang 25:Thoi gian bao quéin theo cac phwong phap khac nhau

Ham lwgng kali sorbate Nhiét do bao quan Thoi gian bao quéan
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(%) 9 (tuin)

0 5+7 3
0 28 +32 1
0,05 5+7 4
0,05 28 +32 2
0,075 5+7 4
0,075 28 +32 2
0,1 5+7 4
0,1 28 +32 3

Khi bao quan san phidm & nhiét d6 thip két hop véi sir dung phu gia
trong bao quan thyc pham, nhan thay san pham van giir dwoc mui vi, mau sic va
ciu trac dic trung cua san phém. O ham lugng kali sorbate 1a 0,05%, 0,075, 0,1
két hop v6i nhiét d6 5 + 7°C thi sau 4 tudn bao quan, san phim c6 mau sic, mui
vi dé chip nhan. Bao quan san pham & nhiét @6 5 + 7°C thi sau 3 tuan bao quan
thi mau sic va cau tric c¢6 chiéu huéng giam. Tuy nhién san phdm van con dugc
chap nhan.

Bao quan san pham & nhiét do thuong thi kha ning bao quan kém chi sau
3 tudn bao quan thi mau sic, mui vi, cau trac giam. O nhiét d6 bao quan 28 +
32°C khong sur dung kali sorbate, chi bao quan duoc 1 tuan, mui vi, mau sic va
cdu trac san pham giam & muc kho chdp nhan. Con ¢ ham lugng 0,05% va
0,075% thi sau 2 tuan bao quan thi mui vi, mau sdc va cau trac co chiéu huodng
giam, san pham it dugc chip nhan. Ham luong kali sorbate sir dung cang cao thi
kha ning bao quan cang lau, & ham luong 0,1% thi sau 3 tudn bao quan san pham
van con duge chap nhan.

CHUONG 5 KET LUAN VA PE NGHI
5.1. Két luén

. St dung gidng vi sinh vat thuan chung 13 vi khuan Lactobacillus sp. dé
1én men san pham salad ca chua 1a cach lam méi so voi ddm gidm thong
thuong.

. Qua thi nghiém thyc tién thi san pham salad ca chua chan & 65 + 70°C

va thoi gian chin 60 gidy c6 bd sung CaCl, 0,075% la thich hop, cai
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thién dang ké chat lugng san pham, dic biét la cau trac va mau sac san

pham.

. Dich 1én men c¢6 ham lugng mudi 3%, duong 2%, ché pham vi khuan
lactic bd sung 0,75% thi san pham c6 mui vi thich hop, hai hoa dbi véi

san pham mudi chua.

. Bao quan san pham két hop sir dung kali sorbate cung voi xir 1y thich
hop thi chét luong san pham dé& duoc chap nhan.

5.2. Pé nghi

. Tim bién phdp an toan cai thi¢n mau sdc va cau tric san phém, dac biét

la mau xanh cua ca chua khi dem mudi chua, nham tang gia tri cdm quan

san pham.
. Theo ddi mat sb vi sinh vét trong qua trinh 1én men, qua trinh bao quén.
. Nghién ctru kha ning bao quan san pham trong bao bi thich hop.
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Quy trinh san xut salad ca chua
Nguyén li¢u

v

Rira sach

Cit 1at, tao hinh

v

Chan

Nhiét do Thoi gian
AS = 70 AN oibvy

v

Rira, dé rao

v

Lén men

CaCl2

N 07594

Duong Vi khuan lactic
2% 0,75%

v

Xu Iy nudce 1én men

v
Phéi tron

v

Bao quan

Muodi

3%

n. Quy trinh san xuat salad ca chua
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PHU CHUONG

1. Phu chwong 1: Hinh d4nh

4

a. Nguyén liéu ca chua va cac loai rau qua

c. Ca chua va cac nguyén liéu khac sau khi xir
ly

pc-1



Miu sau khi 1én mep 2 ngy

Miu sau Khi len men 4 ngdy

Miu sau Khi lén men 3 ngay

Mau sau khi 1én men 3 ngay Mau sau khi 1én men 4
ngay
d. Salad ca chua qua cic ngay lén men

Mau bao quan lanh Mau bao quan nhiét d6 thuong
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e. San pham sau khi phoi ché bao quan ¢ cac
dieéu kién khac nhau




f. San pham salad ca chua

2. Phu chwong 2: Cach xac dinh chi tiéu ly hoa
2.1.Pinh luong acid tong sb:
2.1.1.Ho4 chat
Dung dich NaOH 0,1N
Phenolphtalein 1 % trong con 90°
2.1.2.Céch tién hanh
Ep nguyén liéu dé 13y dich qua. Can 10g mau cho vao binh dinh muc
thém nudc cat vira du 50ml, dé lang 1 gio. Lay 25ml nudc trong cho vao binh
tam giac, cho tiép vai giot Phenolphtalein 1 % vao binh tam giac chtra dich qua.
Nhé truc tiép dung dich NaOH 0,1N chuan tir micro buret xudng binh tam giac
cho dén khi dung dich c6 mau héng nhat bén viing, doc két qua trén micro buret.
2.1.3.Cong thirc tinh
X% = (K.N.100)/P
K: Heé s6 loai acid
P: Khéi lvong miu
N: S6 ml NaOH 0,1N
Hé s6 acid ctia mét sb thuc phém
Véi sita va cac thyc pham 1én men chua lactic két qua biéu thi bang
acid lactic, K = 0,009.
Véi dém, K = 0,006.
Vi cac loai hoa qua tuoi, xird, nudc ngot...acid citric, K = 0,0064
acid tactric, K = 0,0075
acid malic, K = 0,0067
Céac loai dau m& acid olenic, K =0,0282
2.2. Xéc dinh ham lugng duong
2.2.1.Ho4 chat
Dung dich NaOH 30 %, 10 %, 1N.
Pb(CH3COO), 30 %.
Na,SO4 bao hoa 30 %.
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Metyl xanh 1 % trong nudc.
Fehling A.
Fehling B.
Phenolphtalein 1 % trong con.
2.2.2.Céch tién hanh: can m gam mau phan tich, sau d6 cho thém vao 50ml nuéc
cat, tiép tuc cho 5 ml HCl dam dac, dem thuy phan 7 phut & nhiét do 68 +
70°C. Sau khi thuy phan dem lam lanh ngay. Trung hoa biang NaOH véi
noéng d6 giam dan (phenolphtalein lam chi thi mau). Khir tap chat bang 7 ml
Pb(CH;COO),, dé yén 5 phut dén khi thdy xuét hién 16p chit 1ong trong sudt
trén 16p can thi coi nhu khir tap chat xong. Két tia mudi chi du bang 18 + 20
ml Na,SO, bao hoa. Loc va pha lodng khi sir dung. Chuan d6 véi dung dich
Fehling (5ml Fehling A + 5ml Fehling B).
Pem dbt trén bép va chuan d6, mdi 1an nhé 1ml cho dén khi dung dich
trong binh tam giac xuat hién mau do gach khong con anh xanh. Thir lai bang 1
giot metyl xanh (tré vé mau do gach). Poc két qua dich duong dung chuin do
trén buret va tra bang tinh ra ham luong duong.
Hé s6 pha lodng tuy thudc luong duong co trong thue pham.
Dung dich dem chuén phai c¢6 thé tich >= 15ml.
2.2.3.Cong thirc tinh
Ham luong dudng = (S tra bang. HSPL.100)/(Khéi lwong miu.1000)
(%)
Bang 1:Bang quy ddi lwong dwdng nghich chuyén

Ml dd duong Mg duong Ml dd duong Mg duong

yéu cau nghich chuyén yéu cau nghich chuyén
15 336,00 33 156,06
16 316,00 34 152,20
17 298,00 35 147,09
18 282,00 36 143,90
19 267,00 37 140,20
20 254,50 38 136,60
21 242,90 39 133,30
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22 231,80 40 130,10

23 222,20 41 127,10
24 213,30 42 124,20
25 204,80 43 121,40
26 197,40 44 187,70
27 190,40 45 116,10
28 183,70 46 113,70
29 177,60 47 111,40
30 171,70 48 109,20
31 166,30 49 107,10
32 161,20 50 105,10

2.3. Xéc dinh ham lugng vitamin C
2.3.1.Nguyén tic

Vitamin C c6 thé khir dung dich iot. Dua vao ham luong iot bi khir boi
vitamin C c6 trong mau, suy ra ham luong vitamin C.
2.3.2.Ho4 chat

Dung dich HCI 5 %

Dung dich iot 0,0IN

Dung dich tinh bot 1 %
2.3.3. Tién hanh

Can 5 g miu, nghién nho trong cdi st véi 5 ml HCI 5 %, nghién k¥, cho
vao dng dong (hodc binh dinh muc) din nuéc cit dén 50ml. Khudy déu, 1dy 20ml
dich nghién cho vao binh noén dung tich 100ml, chuan d6 bﬁng dung dich iot
0,01N c6 tinh bot lam chi thi mau cho dén mau xanh.
2.3.4.Tinh két qua

X% = (V.V1.0,00088.100)/(V2.w)

V: s6 ml dung dich iot 0,01N dung chuan do.

V,: thé tich dich mau thi nghiém (50ml).

V.: thé tich dich mau lay dé xac dinh (20ml).

w: khéi lwong mau (g)
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0,00088: s6 g vitamin C twong Gng véi 1ml dung dich iot 0,01N.
2.4. Mau sic

Puoc xac dinh bang may do mau (Colorimeter). Po & 3 vi tri khac nhau
trén mot mau cua 1 1an do.

Gia tr1 mau duoc tinh nhu sau:

LO100: mau sang L00: mau toi
+b: mau vang -b: mau xanh da troi
+a: mau dé -a: mau xanh 14 cay

2.5.D9¢ cung
Str dung may do d6 ciing Rheotex
D0 cling dugc xac dinh theo cong thirc Young
E= (g/mm’)
F: lyc pha v& bé mit mau, g.
A: Tiét dién cua dau do, mm?
“L: Poan dudng dau do di dugc dé pha v& bé mit mau, (mm.)

L: chiéu cao mau, mm.
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3. Phu chwong 3: Mot so két qua thong ké ANOVA

3.1. Thi nghiém 1

3.1.1.D¢ cling cuia ca chua

General Linear Model: Docung versus CaCl2, nhietdo, thoigian

Factor Type Levels
CaCl2 fixed 3
nhietdo fixed 3
thoigian fixed 3

Values

0.050 0.075 0.100

60 - 65 65 - 70 70 - 75

30 60 90

Analysis of Variance for Docung, using Adjusted SS for Tests

Source DF Seq SS Adj SS
CaCl2 2 318.1 318.1
nhietdo 2 7616.8 7616.8
thoigian 2 9593.7 9593.7
Error 47 11810.8 11810.8
Total 53 29339.5

Least Squares Means for Docung

CaCl2 Mean SE Mean
0.050 104.58 3.736
0.075 108.56 3.736
0.100 110.39 3.736
nhietdo

60 - 65 117.69 3.736
65 - 70 114.71 3.736
70 - 75 91.14 3.736
thoigian

30 105.79 3.736
60 125.10 3.736
90 92.65 3.7306

3.1.2.Mau sac cua ca chua

Adj MS
159.1
3808.4
4796.9
251.3

F
0.63
15.16
19.09

P
0.535
0.000
0.000

General Linear Model: chisoa, chisob versus CaCl2, nhietdo, thoigian

Factor Type Levels
CaCl2 fixed 3
nhietdo fixed 3
thoigian fixed 3

Values

0.050 0.075 0.100

60 - 65 65 - 70 70 - 75

30 60 90

Analysis of Variance for chisoa, using Adjusted SS for Tests

Source DF Seqg SS Adj SS
CaClz2 2 0.5055 0.5055
nhietdo 2 1.1114 1.1114
thoigian 2 4.2019 4.2019
Error 74 34.1703 34.1703
Total 80 39.9891

Adj MS
0.2527
0.5557
2.1010
0.4618

F
0.55
1.20
4.55

P
0.581
0.306
0.014

Analysis of Variance for chisob, using Adjusted SS for Tests
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Source DF
CaCl2 2
nhietdo 2
thoigian 2
Error 74
Total 80

3

5
9

Seq SS
53.883
42.178
31.075
60.180
87.316

Least Squares Means

CaCl2 M
0.050 -3.
0.075 -4,
0.100 -3.
nhietdo

60 - 65 -3.
65 - 70 -4,
70 - 75 -4,
thoigian

30 -3.
60 -4,
90 -3.

ean
891
083
966

815
076
049

946
274
720

chisoa

SE
0.
0.
0.

(@]

(@]

3.1.3.D¢ acid cta san phdm

Mean
1308
1308
1308

.1308
.1308
.1308

.1308
.1308
.1308

Adj SS
53.883
342.178
31.075
560.180

Mean

20.
21
22.

18.
23.
22.

21
22.
21.

698

.352

660

863
840
008

.159

446
106

chisob

Adj

MS

26.941
171.089
15.538
7.570

SE

0.
0.
0.

(@]

(@]

Mean
5295
5295
5295

.5295
.5295
.5295

.5295
.5295
.5295

F
3.56
22.60
2.05

General Linear Model: axit versus CaCl2, nhietdo, thoigian

Factor
CaCl2 fixed
nhietdo fixed
thoigian fixed

Type Levels

Values

3 0.050 0.075 0.100
3 60 - 65 65 - 70 70 - 75
3 30 60 90

P
0.033
0.000
0.136

Analysis of Variance for axit, using Adjusted SS for Tests

Source DF
CaCl2 2
nhietdo 2
thoigian 2
Error 477
Total 53

o O O o

0.

Seq SS

.022456
.058368
.111909
.053011

245744

O O O o

Least Squares Means for axit

CaCl2 Mean
0.050 0.8745
0.075 0.8458
0.100 0.8248
nhietdo

60 - 65 0.8910
65 - 70 0.8430
70 - 75 0.8110
thoigian

30 0.9045
60 0.8475
90 0.7930

SE Mean

0.00
.00
0.00

(@]

0.00
0.00
0.00

0.00
0.00
0.00

7916
7916
7916

7916
7916
7916

7916
7916
7916

Adj SS
.022456
.058368
.111909
.053011
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Adj

MS

.011228
.029184
.055955
.001128

F
9.95
25.87
49.61

P
0.000
0.000
0.000



3.1.4.Di€ém cam quan mui vi

General Linear Model: muivi versus CaCl2, nhietdo, thoigian

Factor Type Levels Values

CaClz2 fixed 3 0.050 0.075 0.100
nhietdo fixed 3 60 - 65 65 - 70 70 - 75
thoigian fixed 3 30 60 90

Analysis of Variance for muivi, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS
CaCl2 2 4.5185 4.5185 2.2593
nhietdo 2 15.1435 15.1435 7.5718
thoigian 2 11.5741 11.5741 5.7870
Error 425 310.9491 310.9491 0.7316
Total 431 342.1852

Least Squares Means for muivi

CaCl2 Mean SE Mean

0.050 3.306 0.07128

0.075 3.556 0.07128

0.100 3.444 0.07128

nhietdo

60 - 65 3.201 0.07128

65 - 70 3.660 0.07128

70 - 75 3.444 0.07128

thoigian

30 3.319 0.07128

60 3.667 0.07128

90 3.319 0.07128

3.1.5.D9 cirng cuia ca chua giira cic mau

Analysis of Variance for docung - Type III Sums of Squares

F
3.09
10.35
7.91

P
0.047
0.000
0.000

MAIN EFFECTS

742,622

371,529

A:MAU 19308,2 26
RESIDUAL 10031, 3 27
TOTAL (CORRECTED) 29339, 5 53

3.1.6.Mui vi san pham giira cac mau
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Analysis of Variance for muivi - Type III Sums of Squares

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

warw grrECTS
A:nto 40,1852 26 1,54558 2,07 , 18
RESIDUAL 302,0 405 , 745679

TOTAL (CORRECTED) 342,185 431
3.1.7.Ham lwong acid trong san phim giira cic miu

Analysis of Variance for a - Type III Sums of Squares

source Sum of Squares D  Mean Square  F-Ratio  P-Value
vaIw EFEECTS
A:mau 23,3124 26 , 896629 2,90 , 5
RESIDUAL 16,6767 54 ,308828

IOTAL (CORRECTED) 39,0800 80
3.1.8.Mau sic ciia ca chua gitra cac mau (chi ) a)

Analysis of Variance for axit - Type III Sums of Squares

souree Sum of Squares  Df  Mean Square  F-Ratio  P-value
vaIN EFFECTS
A:MAU ,198743 26 , 00764397 4,39 , 1
RESIDUAL , 0470002 27 ,00174075

TOTAL (CORRECTED)  ,245743 53

3.1.9. Mau sic ciaa ca chua gitra cac mau (chi so b)

Analysis of Variance for b — Type IIT

Sums of Sgquares

Source Sum of Sgquares Df Mean Sgquare
MATN EFFECTS
A :mau 565,723 26 21,7586
RESIDUAL 421,593 54 7,80727
TOTAL (CORRECTED)  °87,316 8o

3.2. Thi nghiém 2:
Do acid clia san pham qua 4 ngay

General Linear Model: 1, 2, 3, 4 versus vsv, muoi, duong
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Factor Type Levels Values

VSV fixed 3 0.50% 0.75% 1%
muoi fixed 3 2% 3% 4%

duong fixed 3 1% 2% 3%

Analysis of Variance for 1, using Adjusted SS for Tests

Source DF Seq SS Adj SsS Adj MS F p
VsV 2 0.045698 0.045698 0.022849 28.50 0.000
muoi 2 0.021218 0.021218 0.010609 13.23 0.000
duong 2 0.158016 0.158016 0.079008 98.54 0.000
Error 47 0.037685 0.037685 0.000802
Total 53 0.262617
Analysis of Variance for 2, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P
VsV 2 0.178745 0.178745 0.089373 24.26 0.000
muoi 2 0.038318 0.038318 0.019159 5.20 0.009
duong 2 0.151930 0.151930 0.075965 20.62 0.000
Error 47 0.173138 0.173138 0.003684
Total 53 0.542132
Analysis of Variance for 3, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
vsv 2 0.162554 0.162554 0.081277 15.01 0.000
muoi 2 0.046333 0.046333 0.023166 4.28 0.020
duong 2 0.263361 0.263301 0.131681 24.32 0.000
Error 47 0.254481 0.254481 0.005414
Total 53 0.726729
Analysis of Variance for 4, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P
VsV 2 0.119052 0.119052 0.059526 9.90 0.000
muoi 2 0.080840 0.080840 0.040420 6.72 0.003
duong 2 0.294545 0.294545 0.147273 24.48 0.000
Error 47 0.282704 0.282704 0.006015
Total 53 0.777141
Least Squares Means
..... 1 ..., e 2 i B
vsv Mean SE Mean Mean SE Mean Mean SE
Mean
0.50% 0.2585 0.006674 0.6527 0.014306 0.7278 0.01734
0.75% 0.2758 0.006674 0.7135 0.014306 0.7895 0.01734
1% 0.3270 0.006674 0.7933 0.014306 0.8620 0.01734
muoi
2% 0.3120 0.006674 0.7525 0.014306 0.8290 0.01734
% 0.2858 0.006674 0.7198 0.014306 0.7930 0.01734
% 0.2635 0.006674 0.6873 0.014306 0.7573 0.01734
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duong

o)
o

)
o

vsv

= O O
3 Ol
(N e]
o° oe

oC o

muoi
2%

o)

o

)
o

duong
1%
2%
3%

o

o

.9250
.8758
.8303

0.
0.
0.

7902
8700
9708

0.006674
0.006674
0.006674

SE Mean
0.018280
0.018280
0.018280

0.018280
.018280
0.018280

(@]

0.018280
0.018280
0.018280

0.6530
0.7238
0.7828

0.014306
0.014306
0.014306

3.3.biém cam quan mui vi

General Linear Model: muivi versus vsv, muoi, duong

Factor Type Levels Values

VSV fixed 3 0,5% 0.75% 1
muoi fixed 3 2% 3% 4%
duong fixed 3 1% 2% 3%

0.7063
0.7958
0.8773

0.01734
0.01734
0.01734

Analysis of Variance for muivi, using Adjusted SS for Tests

Source

vsv
muoi

duong
Error
Total

4
4

DF
2
2
2

25

31

Seq SS
5.3380
8.4769
18.1157
304.7269
336.6574

Adj SS
5.3380
8.4769
18.1157
304.7269

Least Squares Means for muivi

VSV
0,5%
0.75%
1%
muoi
2%

3%

4%
duong
1%

2%

3%

3.
3.
3.

w

w

Mean
396
556
285

.229
.569
.438

.465
.632
.139

SE Mean
0.07056
0.07056
0.07056

0.07056
.07056
0.07056

(@]

0.07056
.07056
0.07056

(@]
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Adj MS
2.6690
4.2384
9.0579
0.7170

F
3.72
5.91

12.63

P
0.025
0.003
0.000
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