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PHANI-MO DAU

1. D3t van dé

Thanh long 1a mQt trong nhiing tréi cay nhi¢t d6i dugc danh gia cao , mot loai
thirc an trang miéng hap dan va dep mat. N6 khong chi dem lai cho chung ta sy ngon
miéng, nd6 con cé nhidu tac dung khac rét tot cho stc khoe. N6 cung cap cho co thé
chung ta rat nhiéu vitamin , khoang chét can thiét , ngoai ra con gitp ting cudng stc dé
khang , chong lai mot s6 bénh . Viéc phat trién cdy thanh long 1a nhiém vu quan trong
ctia nganh nong nghiép , nd cé nhitng dong gop khong nhé cho sy ting trudng cian  én

kinh té dat nuéc, phuc vu tiéu dung ndi dia va xuét khau.

O Viét Nam hudng nghién ctru vé bao quan thanh long cha yéu tap trung vao bao
quan nhiét vi hoa chat. Trong khi d6, van dé an toan vé sinh thuc pham va 6 nhiém
moi trudng dang tré thanh mdi quan tdm 16n do viée sir dung qua mirc cac hoa chit
khong rd ngudn gdc trong bao quan thanh long. Vi vy, viéc nghién ctru va img dung

céc ché pham sinh hoc an toan trong bao quan  thanh long 1a rat can thiét.

Viéc su dung ché phém tao mang sinh hoc két hop véi nidm men Candida sake
d6i khang trong bao quan rau qua da duoc Bo nong nghiép My, cong dong Chau Au

va cac nudc nhu Nhat, Canada ... nghién clru va ing dung rong rai

Trong khuon khd dé tai cap Bo Nong nghiép va PTNT “Nghién ctru san xuét mot
sb ché phém sinh hoc, héa hoc st dung trong bdo qudn rau, qua, hoa tuoi” Vién Co
dién Nong nghiép va Cong nghé sau thu hoach ciing da nghién ctru san xuat ché pham
nim men ddi khang dung dé bao quan mot sb rau, hoa qua. Ché pham nay da duoc thir
nghiém véi thanh long cua tinh Binh Thuén & quy m6 nhé va da dugc ching minh c6
kha ning kéo dai thoi gian bao quan, ting chét lwong cam quan. Tuy nhién, dé ap dung
ché pham nay cho thanh long & quy mé san xuit 16n, can tiép tuc nghién ctru va hoan
thién vé chung giéng, cong nghé san xuat, k¥ thuit tao mang.... dé dua ra mot quy
trinh bao quan thanh long cé hiéu qua, an toan cho nguoi san xuét. Vi vy, trong
khudn khé Du an Khoa hoc cong nghé nong nghiép von vay ADB chung toi tién hanh
dé tai “Nghién ciru ttng dung mot s6 ché pham sinh hoc nham ndang cao chdt heong va

kéo dai thoi gian bao quan thanh long”



2. Muc tiéu cua de tai

Muc tiéu chung

Xay dyng duoc quy trinh san xuat va ung dung mot sé ché pham sinh hoc ¢6
hiéu qua cao v an toan dé nang cao chét luong, kéo dai thoi gian bao quan qua thanh

long phuc vu ndi ti€u va day manh xuat khau.

Muc tiéu cu thé

1/ Thiét 1ap duoc quy trinh ung dung ché pham ndm men d6i khang Candida.spp két
hop véi mang bao an dugc bao quan thanh long. Khi 4p dung quy trinh thoi gian bao
quan dat 37-42 ngay ¢ diéu kién lanh 5-10°C theo khuyén cdo cua “VietGap thanh

long”, giam ton that sau thu hoach Xuéng dudi 10%, dat tiéu chuin xuét khau.

2/ Xay dyng mé hinh tng dung ché pham nam men d6i khang Candida.spp két hop véi

mang bao dn dugc bao quan thanh long.
3. Cach tiép can

San xuét va tiéu thu thanh long ¢ nudc ta hién nay chii yéu dwa vao str dung cac
hoa chat doc hai dé so ché va bao quan, dic biét 1a & nhitng ving san xuét thanh long
chuyén canh, quy mé 1én nhu & Binh Thudn. Lam thé nao dé giam thiéu luwong hoa
chit bao quan dang sir dung ma vin dam bao hinh thuc, chat lugng qua cho tiéu thu
noi dia va xuat khau 1a vin dé ma dé tai can giai quyét.

Pé lam duoc diéu do, cach tiép can cua dé tai 1a:

1. Trén co s& tiép cén voi céc tai li€u, thong tin, cdc cOng trinh nghién clru, céc bai
bdo da dugc cong bo trén céc tap tri trong va ngoai nudc va trén mang intenet vé
nghién ctru cong ngh¢ san xuat cac ché pham sinh hoc khong doc hai lam co sé 1y luan

cho cac phuong phap nghién ctru cua dé tai.

2. Phdi hop véi So Nong nghiép va PTNT tinh Binh Thuén, Trung tdm Nghién
ctru phat trién cay thanh long Binh Thuan va Trung tam Khuyén ndng tiép can truc
tiép v6i cac ho san xuat, cac doanh nghiép trong, bao quan va xuat khiau thanh long &
Binh Thuan dé diéu tra thuc trang san xuét trude thu hoach va thuc trang xu ly, bao
quan qua sau thu hoach. V&i cach tiép can nhu vay dé tai s& c6 duge co so 1y ludn
khoa hoc, kién thirc thuc té dé tir d6 co thé xdy dung duoc quy trinh san Xuit, ung

dung cac ché pham sinh hoc an toan phu hop hon véi diéu kién Viét Nam
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3. Pé tai c6 giai phap tong thé, dinh huéng phat trién cong nghé bao quan qua
thanh long c6 tinh dén tac dong cua nhidu khau: tir khau so ché, xir Iy vé sinh qua
trudc bao quan dén sir dung ché pham sinh hoc kéo dai thoi gian bao quan thanh long
ma van dam bao chat lugng dé xuat khau sang mot sb thi truong xa va khé tinh nhu
My, Chau Au...Tinh tong thé cia cong nghé san xuit ché pham sinh hoc bao quan
thanh long biéu hién & chd s& thyc hién ca 2 cong doan: 1) tao ra dugc quy trinh cong
nghé san xuét ché pham sinh hoc bao quan & quy md 16n; 2) Trién khai tmg dung ngay

ché pham vao thuc té san xuat.

4. Ké thira nhitng két qua nghién ctru va tng dung trudc ddy trong nudc va ngay
trong Vién vé cong nghé va kinh nghiém trong cung linh vuc theo hudng dé sir dung

va chuyén giao vao thuc té san xuat.

5. Vién Co dién Nong nghiép va CNSTH c6 phong thi nghiém day du thiét bi phuc
vu nghién ctru sinh hoc, cé h¢ théng thiét bi nha xuong phuc vu cho san xuét cac thiét
bi co gidgi hda phuc wu dé tai. Bac biét Vién c6 hé théng 1én men chim suc khi quy mo
100lit va 1.0001it/mé hién dai dé san xuat cac ché pham sinh hoc & quy mé pilot. Bén
canh d6, dé tai hop tac véi mot sé don vi, ca nhan c¢6 chuyén mén siu lién quan dé sir
dung cac phuong ti€n nghién ctru va trién khai céc noi dung cua dé tai. Co quan, doanh

nghiép phdi hop chu yéu dé cung trién khai tmg dung.

6. Dé tai s& 1y ¥ kién chuyén gia, t6 chirc hoi théo, viét bao cdo chuyén dé

7. Trén co s& nhirng két qua dat duoc, dé tai sé x4y dung mo hinh trinh dién, tap
huan chuyén giao quy trinh cong nghé.

8. Str dung phuong phap tiép can cing tham gia, trong d6 ngudi dan, can bo,
doanh nghiép s& cung tham gia trong qua trinh diéu tra, nghién ctru, xay dyng mé hinh.

9. T6 chuc tap huin theo phuong phép 16p hoc dong rudng, ldy c & md hinh thyc

té trong d¢ tai 1am hién trudng dé tap huan.



PHAN II- TONG QUAN TAI LIEU
2.1. Giéi thiéu chung vé thanh long
2.1.1. Cay thanh long

Cay thanh long thudc ho xuwong rong (Cactaceae), chi hylocereus ¢ nguon goc
0 vung sa mac Mehico, Trung va nam My (Benzing, 1990) va (Hanber, 1983) va dugc
trong & Viét Nam cach ddy khoang 100 nam (Mizrahi, Nerd va Nobel, 1997) ban dau
n6 duoc dung véi muc dich 1am canh. T nhitng ndm 1990 thanh long dugc trong rét
phd bién & Viét Nam, Pai Loan, phia nam Trung Qudc, Isracl gin day duoc trong &
Thai Lan, Uc, My va Malaysia [26].

2.1.2. Pic diém va gia tri ciia qua thanh long
2.1.2.1. Pic diém ciia qua thanh long

Thanh long trong chu yéu & nuwdc ta 1a gidng thanh long rudt tring, vo d6 (thanh
long Binh Thuén hay thanh long Cho Gao Hylocereus undatus. Qua c6 mau dé nhat
dén do dam, ngoai vo co 16p sap kha bong, trén vo c6 tai (1a bac cua hoa). Thit qua
mau trang trong c6 nhiéu hat nhé mau den, mém.

Cuong do ho hap cia thanh long thap (70-100mg CO,/K g/gid) khi chin. Cudng
d6 ho hap cua thanh long cao khi qua con xanh va giam dan khi chin. Ngoai ra thanh
long 12 loai qua khong c6 dinh ho hép khi chin nén phai thu hoach ding lic qua chin
thi chét lugng sé& tot hon.

Su phat trién ctia qua dugc tinh tir ngdy sau khi nd hoa dén khi mau do dau tién
bat dau xuét hién, Sy thay d6i mau cia vo qua bat dau tir ngay thir 24-25 ngay sau khi
nd hoa dbi voi Hylocereus undatus, ngay thir 26-27 d6i véi Hylocereus Polyrhizus.
Sau d6 khoang 4-5 ngay nita thi qua d6 hoan toan. Giai doan qua phat trién chim dugc
dic trung boi giam ty 18 vo qua dong thoi tang ty 18 thit qua, ting ndong do chat ran hoa
tan, dudong hoa tan va giam do cirng, ham luong tinh bot va chat keo [30].
2.1.2.2. Thu hoach thanh long

Tir nhitng bién doi vé sinh 1y sinh hoa trong qua trinh chin, qua thanh long nén
thu hoach trong thoi gian 28-31 ngay sau khi nd hoa dé quéa c6 chat lugng ngon nhat
va bao quan dugc 1au hon.

Nén thu hoach vao luc sang sém hodc chiéu mat tranh anh ning gay gat chiéu
tryc tiép vao qua lam ting nhiét do phia bén trong qua, tranh mat nudc nhanh anh

hudng dén chat lugng qua va thoi gian bao quan.



Sau khi thu hai nén dé qua thanh long trong rAm mat, van chuyén ngay vé
phong dong goi cang sdm cang tot. Dung cu thu héi sic bén, khi hat xong phai bo ngay
vao ro chira, khong dé qua xudng dat khi thu hai tranh nhiém nam bénh.

Khi van chuyén khong xép day gio, ké 16t can than tranh va dap va anh nang
truc tiép chiéu vao qua [13].
2.1.2.3. Gia tri dinh dudng cia qua thanh long

Thanh long vo do rudt trang, vo qua c6 mau do hip din, thit qua cé nhiéu
Vitamin C va nguyén t& khoang nhu sit, phospho, kali...Co chira phytoalbumin ma
gia tri cao 1a tinh chat chdng oxi hoa. Him luong duong ciia thanh long thi thap hon
céac loai qua nhié¢t déi khac va nhu vay lai rét phu hop véi nhiing nguoi bi bénh tiéu
duong va huyét ap cao. Ngoai ra, qua thanh long con c6 ham lugng sorbitol cao, ning
luong thip hon cac loai qua khac vi vay rat tot cho ngudi 16n tudi [26].

Phan thit qua chiém 70%, hat 4%, vo chiém 26% trong lugng qua tuoi.

Bing 2.1: Thanh phan dinh duéng ciia qua thanh long trén 100gr thit qua

Thanh phin gri100gr Thanh phin mgrL00gr
thit qua thit qua

Nudc 85,3 | Vitamin C 3
Protit 1,1 | Niacin 2,8
Glucose 0,57 | VitaminA 0,0111
Fructose 3,2 | Calcium 10,2
Sorbitol 32,7 | Sat 6,07
Carbohydrat 11,2 | Magie 38,9
Chat xo 1,34 | Phospho 27,5
Tro 0,56 | Kali 27,2
Nang luong (Kcal) 67,7 | Natri 2,9

Nguon: 8¢ khoa hoc cong nghé & méi truong tinh Binh Thudn
2.1.2.4. Mot s6 nAm bénh thwong gip anh hwéong dén chit lwong qua thanh long
sau thu hoach [13]

Sau khi thu hoach thanh long céc loai ndm sau thudng xuat hién: Aspergillus
avenaceus, A. awamori, A. clavalus, A. flavus, A. niger, Fusarium semitectum, F.
lateritium, Penicillium charlesi.

*) Bién phdp phong tru:



Nhiéng trai trong dung dich benomyl 500 phén triéu (ppm) trong 1 phut. Cach
pha: 1dy 5 gram benomyl pha trong 1 lit nudc, khudy déu.

St dung cac chéat kich thich dé gitr trai twoi 1au hon nhu phun GA3 (axit
giberrelic) voi lidu lugng 30-50 ppm hodc nhiing trong dung dich KMnO, nong d6
0,2%.

2.1.3. Tinh hinh san xuit va tiéu thu thanh long ¢ nwéc ta

Thanh long 14 loai cay an qua duoc trong phd bién & cac tinh thudc mién Nam
nude ta. Theo bao cdo clia tong cong ty rau qua thanh long nude ta bit dau xuat khau
vao nam 1990 véi 2 thi truong 1a Pai Loan va Uc. Nhirng nim gan day dién tich trong
thanh long dac bi¢t tang cao, kim ngach xuét khau do thanh long mang lai rat 16n. Nam
2006, Binh Thuan c¢6 7000 ha trong d6 c6 5000 ha cho trai, Tién Giang c6 2000 ha
trong do6 dién tich tréng & Cho Gao chiém 1700 ha, Long An trong khoang 1200 ha tuy
nhién nhimg nim gan day dién tich trong thanh long ngay cang ting cao.

Theo béo céo théng ké ciia UBND tinh Binh Thuan dién tich trong thanh long
cua tinh tir nam 2001-2004 dugc néu trong bang 2.2.

Bang 2.2: Dién tich, san lwong thanh long Binh thuin (2001-2004)

lwong xuat khau /
Nim Dién tich San l’qu’ng Xuit ,khfiu San lugng thanh
(ha) (Tan) (Tan) long toan tinh
(%0)
2001 4 485 57 744 3494 6,05
2002 4773 65 102 7 828 12,02
2003 5074 86 973 16 682 19,18
2004 5021 94 760 25000 26,38

Tinh dén nay toan tinh Binh Thun da c6 gan 13000 ha dién tich trong thanh
long tap trung nhiéu nhat 1a hai huyén Ham Thuin Nam va Ham Thuén Bic khoang
hon 10 000 ha con lai 1 & cac xa, thi tran trong tinh. Trong ndm 2009-2010 tinh Binh
Thuan d4 tién hanh kiém tra, danh gia va cip gidy chting nhan cho 3.700 ha, va 10 co
s& thu mua, dong goi, so ché thanh long theo tiéu chuan VietGap (tiéu chuan thuc
hanh san xuat ndng nghiép tét & Viét Nam).

Theo théng ké ciia BO NN&PTNT va Bo Cong thuong, thanh long 12 trai cay
chu luc voi kim ngach xuit khiu vao nam 2005 dat 10,43 triéu USD, nam 2006 dat
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13,58 tri¢u USD, nam 2007 dat 17,177 tri¢u USD, nam 2008 dat 16,630 tri¢u USD,
nam 2009 dat 15,286 tri¢u USD. Thi truong quan trong d6i voi viée xuit khau thanh
long 12 c4c nudc Pong Nam A va Trung Qudc, chiém hon 90% san lwgng. Tuy nhién
san lugng thanh long xuat khau van con rat nho so v6i tong san luong thu hoach thanh
long ctia ca nude [38].

Trong qua trinh so ché, bdo quan va tiéu thy thanh long con nhiéu van dé han
ché nhu: Thanh long xudt khau thuong duge van chuyén duong bd va bing duong
bién. Khi dén noi qua thuong bi hu hong do nidm bénh gy thdi cudng, héo qua do bi
mat nudc, tai qua chuyén mau vang.... lam mat gia tri thuong pham va cam quan. Vi
vay, thanh long Binh Thuén can cé cong nghé bao quan thich hgp dé du thoi gian dap
mg cho vén chuyén bang dudng thiy va xt 1y kiém dich thuc vat (dic biét bang cong
nghé chiéu xa). C6 nhu vdy moi c6 thé md rong thi truong tiéu thu sang céc nudc
ngoai khu vuc Chau A ma chi phi van chuyén khéng qua cao nhu phai van chuyén
bang duong hang khong hién nay.

2.1.4. Sw bién d6i ciia qua thanh long sau thu hoach
2.1.4.1. Bién doi vat 1y

Rau qua tuoi sau khi thu hai dé trong méi trudong bao quan c6 thé xay ra mot sd
bién d6i vat 1y dan dén lam giam chét luong ciing nhu khdi luong cta rau qua nhu: su
bay hoi nudc, giam khéi lwong tuy nhién, sy sinh nhiét v.v...

a) Sw bay hoi nwoc

Su bay hoi nudc 1a hién tugng méat nude tu do tir qua ra moi trudng xung
quanh. Su mat nudc cua qua dan dén hién tuong khd héo, giam trong lugng qua, giy
réi loan sinh 1y, giam kha niang khang khudn ... lam qua nhanh chong bi hu hong.
Thanh long 14 loai qua ¢6 ham luong nudc cao (85,3%) nén hién twong mét nudc cang
dé xay ra néu khong c6 ché do bao quan phu hop. Su bay hoi nudc xay ra nhanh sau
thu hai, sau d6 giam dan, roi lai ting nhanh khi qua hong. Sy bay hoi nuéc phu thudc
vao cdu tric clia vo qua va bé mit tiép xtc v4i khong khi, dic biét 1a sy chénh 1éch
gitra nhi¢t dg, do am va tdc do chuyén dong cua khong khi trong moi truong bdo quan.
Thuc té, mudn giam sy mét nude cua rau qua ta phai gidm nhiét do, tang do Am va
giam téc do ctia khong khi trong kho bao quan. Theo Nerd va cong su thanh long bao
quan & 20°C giir dwoc gia tri thuong phim trong vong 1 tuin, 14°C giit duoc 2 tudn,

6°C giit duoc 3 tuin [30].
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b) Sw gidm khoi lwong tw nhién

Su giam khi lugng ctia qua thuc chat 1a sy giam khdi lugng do bay boi nudc tu
do ctia qua va do hao hut cic chat hitu co xay ra trong qua trinh hé hap. Khoi luong
rau qua giam phu thudc vao nhiéu yéu t6 nhu giéng, khi hau, k¥ thuit canh tac, cong
nghé bao quan, thoi diém thu hoach. Trong bét ctr diéu kién bao quan nao ciing khong
tranh khoi su giam khdi luong, tuy nhién khi tao diéu kién bao quan tdi wu thi co thé
han ché t&i muec tdi thiéu su giam khéi lugng. Theo Nerd va cdng su, 1999 bao quan
thanh long 1 tudn & 6°C giam 1,8%, & 14°C giam 2,7% va & 20°C giam 4,2% trong
luong [30].

C) Sw sinh nhiét

Luong nhiét sinh ra trong qué trinh bao quan qué 1a do sy hd hap. Nhiét d6 cang
tang cang kich thich qua trinh ho hip cua qua cang manh. Khi nhiét d6 va d6 4m tang
phtt hop véi sy phat trién ciia vi sinh vat thi nhiét do moi trudng cang ting hon nira (do
qua hd hdp va vi sinh vat phét trién) khi d6 qua cang nhanh hong. Hai phan ba luong
nhiét sinh ra s& toa ra moi trudng xung quanh, mot phan ba s& duge ding vao qué trinh
trao dbi chat bén trong té bao, qua trinh bay hoi va mot phan & dang lién két cao ning
adenozin triphophat (ATP) [15].

CsH1204 + 60,

CO, + H,0 +674 kcal

Do d6, trong qué trinh bao quan can phai duy tri cic thong s6 nhiét 46, d6 4m
t61 uu trong kho bao quan.
2.1.4.2. Bién d6i sinh 1y - sinh hoa

a) Sw hé hip

Sau khi thu hoach qua khong con nhan chit dinh dudng trén cdy me nita ma
phai tu tiéu hao céac chét dinh dudng du trit duoc dé thuc hién qua trinh ho hip va kién
tao nang luong. Thuc chat qua trinh ho hap 14 qua trinh oxy héa cham céc chét hitu co
phirc tap dudi tic dung cta cac enzim co trong ndi tai qua thanh cac chat don gian hon
va giai phong niang lugng. Mtc do hd hip dugce danh gid qua cudng do ho hap. Cudng
d6 ho hap cang cao thi thoi gian tang trit cang ngan. Thanh long 1a loai qua khdng cé
dinh ho hip khi chin va cuong 6 ho hip thap (70-100 mg CO,/kg/gid). Véi dac diém
vé cudng do h hap nhu vay thi trong diéu kién bao quan thich hop vé nhiét o, do am,
va phong trir nAm bénh sau thu hoach tét thanh long c6 thé bao quan duoc 40 ngay.

b) Sw san sinh ethylene
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Ethylene c6 tac dung nhu mot hormon thuc vat, 1am ting hd hip, thic diy qua
trinh chin ctia qua. Qua c6 dinh hd hép sinh khi ethylene nhiéu hon qua khong cé dinh
ho hép. Trong qua trinh chin ctia qua khi ethylene sinh ra lai c6 tac dung kich thich
lam ting qua trinh chin cta qua dan dén 1am nhanh hu hong rau qua. Vi vay dé lam
chdm qua trinh chin cua qua, kéo dai thoi gian bao quan ngudi ta tim cach han ché
ethylene sinh ra.

Qua thanh long san sinh ethylene rat thip 0,025-0,091 ul/kg/h & 20°C (Nerd va
cong su, 1999) [30].

¢)Sw bién doi vé mau sic

Su thay doi v& mau sic 1a su phat trién ty nhién ciia cac san pham nong nghiép
va mot phan cia su chin gia ciia qua (Funamoto, 2002). Sy xuat hién cila cic sic to
carotenoid (d0) va anthocyanins (tim) 1am mét din mau xanh cua diép luc td.

Tir ngay thir 24-25 sau khi ng hoa dbi v6i Hylocereus undatus, ngay thi 26-27
d6i v6i Hylocereus Polyrhizus xuét hién mau do dau tién trén vo qua. Sau d6 khoang
4-5 ngdy nira thi qua do hoan toan. Trong thoi gian bao quan thanh long can giit mau
d6 nay, dam bao gia tri thuong mai ctia qua. O diéu kién bao quan khong tot (nhiét do
cao) 1am méat dan mau d6 xuét hién cac ddm nau trén vo qua [30].

d) Sw bién doi vé thanh phin héa hoc

Trong thoi gian bao quan, hau hét cac thanh phan héa hoc ciia qua déu bi bién
d6i do tham gia vao qué trinh ho hap va do hoat dong clia enzim co trong ndi tai qua.

*) Puong hoa tan

Pudng hoa tan 1a thanh phan chu yéu tham gia vao qué trinh ho hap nén ham
luong giam dang ké. Theo Nerd va cong su, 1999, ham luong dudng hoa tan thay doi
theo nhiét d va thoi gian bao quan: bao quan & nhiét d6 6°C sau 1 tuln, 2 tudn va 3
tuan bao quan ham luong dudng hoa tan thay d6i khong nhiéu 6,6-6,7%, nhung & nhiét
dd bao quan 14°C sau 1 tudn bao quan ham luong duong hoa tan giam xubng con
6,0%, sau 2 tuan bao quan con 5,4% [30].

*) Do axit

Trong qua trinh bao quan axit hitu co ciing bi giam xudng, va thudng ton that
nhiéu hon duong do chung ciing tham gia vao qua trinh ho hap, tao este.

Qua thanh long sau khi thu hoach dung @6 chin do axit dat 93 mmol H'/kg qua,

bao quan sau 1 tudn & 6°C d6 axit giam xubng con 62 mmol H*/kg, 14°C 1a 37 mmol
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H*/kg, 20°C 1a 16 mmol H/kg. Nhu vay nhiét dd bao quan cang cao do axit thay doi
cang 16n [30].
*) Mui vi

Mui vi ctia qua trong qué trinh bao quan ciing ¢ sy thay d6i do cé sy bién d6i
vé ham lugng axit co trong qua. Theo Nerd va cong su, 1999 bao quan thanh long &
nhi¢t do cao khong nhiing lam giam do cung, ham lugng nudc, do axit ma con lam
giam ca huong vi cua qua :

- Sau | tudn bao quan ngudng cam nhan v& mui vi O 6°C1a5.2 ;6 14°Cl1a5,9 ;¢
20°C1a26 ;

- Sau 2 tuén bao quan ngudng cam nhan v& mui vi 6 6°C 125,9 ; & 14°C 12 2,8 [30]
2.1.5. Mot s6 phwong phap bio quan qua thanh long
2.1.5.1. Xir 1y nhiét truwée khi bao quan

Xur Iy qua bang hoi nuéc nong duge ung dung dau tién & Floridanawm 1992 dé
trir rudi Pia Trung Hai trén qua cam [29].

Xu 1y nhiét trude khi bdo quan nham loai bd cac mam bénh trén bé mit hodc
trong mot vai 16p té bao biéu bi cua rau qua thuong tién hanh trong thoi gian ngan (vai
phat). Nhiét dugc cung cdp cho rau qua theo mot vai cach: Nhung trong nudc ndng,
bang hoi nudc nong hoic bang khong khi khd ndng. Xir 1y nhiét bang hoi néng chu
yéu hiéu qua trong viéc diét con trung nhung kho dé diét trir dugc ndm mée; Xir 1y
nhiét bang khong khi kho néng cé kha ning diét ca con tring va nim mdc nhung cd
thé 1am bong vo qua dbi voi nhitng qua c¢6 vo mong; X« 1y nhiét bang nudc néng
thudng duoc str dung nhiéu nhét vi nd 1a mdi trudng truyén nhiét hiéu qua hon khong
Khi.

Xu ly nhiét cling dugc s dung dé rc ché quéa trinh chin hodc tao ra stc dé
khang vé6i ton thuong lanh va ton thuong trong vo trong sudt thoi gian bao quan, vi thé
c6 thé kéo dai thoi gian bao quan va thoi gian tiéu thy trén thi truong [29].

Xtr 1y qua thanh long trude khi bao quan dé dam bao an toan sinh hoc cia cac
nude nhap khau, va hé thong cac siéu thi. Xir Iy ¢ muc d6 thip nhiét d6 ¢ tAm qua
46,5°C trong thoi gian 20 pht thi chit luong qua duoc duy tri [33].
2.1.5.2. Bio quén ¢ nhiét dj thap

Béo quan ¢ nhiét d6 thap 1a bién phap hitu hiéu nhat trong viéc han ché qua

trinh hd hap, han ché su chin cua qua va ngan can sy phat trién cia vi sinh vat, dam
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bao kéo dai thoi gian bdo quan cua rau qua tuoi. Pay la phuong phap bdo quan dua
theo nguyén 1y tiém sinh nghia 13 1am cham, tc ché hoat dong song cuia rau qua va vi
sinh vat nho' d6 1am cham thoi gian hu hong thdi rita ctia rau qua. Nhu ta da biét nhiét
d6 moi truong bao quan cang thap thi cang c6 tac dung wc ché cac qua trinh sinh Iy
sinh hoa xay ra trong rau qua va hoat dong cua vi sinh vat. Tuy nhién, nhi¢t do moi
truong bao quan lanh phai tir 20°C dén nhiét do gan diém dong bing cua dich bao dé
tranh hién trong ton thuong lanh [15].

Qua thanh long c6 thé giit dugc chat luong thwong mai trong khoang 7 ngay &
200C, 14 ngay ¢ 140C, nhung ¢ nhi¢t do thép hon 6°C xut hién hién tugng ton thuong
lanh v&i nhitng d6m nau trén bé mat qua [30].

2.2. Bao quan rau qua bang phwong phap phii mang
2.2.1. Khai niém chung

Mang ban tham 13 mot loai mang mong bao quanh bé mit thuc pham co kha
ning han ché su thoat hoi nuéc va 1am giam su trao d6i chat trong rau qua. Nho 16p
mang ndy tao ra su khac biét khi quyén gitta bén ngoai (mdi truong bao quan) véi
phan tiép xuc truc tiép ctia qua lam giam luong oxi bén trong qua va diéu chinh qua
trinh trao d6i khi cua qua, do d6 lam cham qua trinh chin. Mt khac mang boc con cd
chiic ning bao vé 1am giam hu hong trong qué trinh van chuyén ciing nhu sy tham
nhdp cua vi sinh vat tr méi truong xung quanh [32].

K¥ thuat tao mang phu la phuong phap tao ra mot dich long dang composit,
colloid hodc nhii twong rdi phil 1én bé mit timg qua riéng r& bang cach phun, nhing,
quét hodc xoa. Khi dich long khé s& tao ra mot 1op mang mong gan nhu trong sudt trén
bé mit qua. Nho tinh ban thdm diéu chinh sy trao d6i khi va hoi nuéc ciia mang ma
qua duoc giir tuoi 1au hon. Qua sir dung mang phu 1én bé mat s& han ché hao hut khéi
luong tu nhién va gidm qué trinh tho4t hoi nudc. Do mang phu tao ra vung vi khi
quyén diéu chinh xung quanh qua do d6 1am thay d6i su trao doi khi v6i moi truong
xung quanh. Nhu vay, vé ban chat ky thudt mang ban thim ciing 1a mot dang cai tién
cua phuong phap MAP.
2.2.2.Dac tinh 1y héa va vai tro cia mang bao
2.2.2.1. Pac tinh ly héa

Mang bao dung trong bao quan c6 thé duoc tao ra tir mot loai polyme (nhya

cay, sap thuc vat, sdp dong vat, polysaccharite, protein va mot sb it polyme téng hop)
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hay hdn hop cac polyme khac nhau va ban chat héa hoc ciia polyme quyét dinh tinh
chat cia mang bao. Ché phdm tao mang duoc lam tir cac vat liéu c6 ngudn gbc tu
nhién, khéng doc hai, trong nhiéu trudng hop 1a nhitng chat dinh dudng cho san pham.
Khi pha ché, tiy theo loai qua ma chung ta s& chon loai nguyén liéu khac nhau dé dam
bao hiéu qua bao quan va an toan thuc pham.

Mobi mot loai mang co tinh chét co 1y hoa nhét dinh va dugc dic trung boi:

- B0 nhét cua dung dich mang bao: Do sy cd6 mdt cua cac chét tao nhii tuong va
céc chét ting do déo.

- Stic cang cua mang: Tinh chit nay c6 anh huong dén sy va cham co hoc cua
qua khi van chuyén.

- Tinh tham thau hoi nuéc va khi CO,, O,.

- Tinh khang vi sinh vat: mang thuong c6 cic tac nhian chdng vi sinh vat nhu
chat diét ndm, chét chdng 1o hoa...

- P6 bén cia mang: mang thudng c6 do bén cao, cd thé khong hoa tan dbi véi
céc loai qua bd vo, va mang hoa tan véi céc loai qua an vo [9].
2.2.2.2. Vai tro ciia chat tao mang

Thanh phan cta mang bao gdm céc chit tao nhil twong nhu Lecithin, sip dong
vat, sap thuc vat, tinh bdt, whey protein, Cacboxyl Methyl Cellulo (CMC), Chitosan...
céc axit khong doc hoac mudi cia chung.

Mang boc s& phat huy duoc kha ning diéu khién qua trinh phan huy néu trong
qua trinh tao mang ta cho thém vao d6 cac chat phu gia nhu: Chét diét ndm, chat diéu
hoa sinh truong, chat chéng 130 hoa, chét chong ton thuong do nhiét, tham chi ca cac
tac nhan tao mau cho thuc phdm — mot yéu té anh hudng truc tiép dén gia tri cam quan
cuarau qua [32].

Vai tro cua mang bao:

- Lam giam ton that khdi lwong va giam bién dang qua do mat nudc.

- Thay thé va tang cuong cho mang sap tu nhién von ¢ trén mit qua.

- Lam giam trao d6i khi (giam O,, ting CO,) dan t&i 1am chdm qua trinh hd
hép, qua trinh chin hay gia hoa ctia qua, lam ting do twoi ctia qua.

- (Cai thién hinh thirc cua qua nho 16p mang béng lang.

- Ucché su phat trién cua vi sinh vat trén bé mit rau qua.

- Phong ngira ton thuong co hoc va nhiém bénh trong qué trinh van chuyén.
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- Duy tri chat lvong ctia rau qua.
2.2.3. Mot s6 chit tao mang
2.2.3.1. Mang polychacaride

Mang ban tham c6 thé duoc lam tir nhiéu loai polysacharit nhu tinh bot, pectin,
cellulose, chitosan, alginat...Céac loai mang nay c6 kha ning ngin can oxy, mui va dau
rat tot nhung khong hiéu qua trong viéc ngin can hoi 4m do kha ning hut nuéc ty
nhién cua ching. Kha ning ngin can oxy 1a do cdu tao chit cua chung, su sip xép cac
lién két hydro trong hé théng cdu tao va sy hoa tan thip. Loai mang nay c6 thé han ché
su chin va tang thoi gian bao quan ctia rau qua, khong tao ra diéu kién 1én men [22].

Mang polysaccarit dugc sir dung dé 1am giam sy mat nudc trong qué trinh béao
quan qua. Tuy nhién, ching ciing 1a nhirng chat wa nuéc nén chiing khong co chic
ning ngin can sy mat nuéc. CO thé ndi mang polysaccarit dugc quan tim 1a thanh
phﬁn mang bao co tiém nang boi tinh chét tao keo dic biét cta no, tinh chit tao gel doi
héi kha nang dinh hinh gel bén hodc tao thanh polime khong hoa tan dudi sy c6 mat
cua cation kim loai da hoa tri nhu Caxi.

Polysaccarit dugc mong doi nhu mot hang rao ngin can oxy tot nhat nho su bao
g6i chit cua chung, su sip xép ctia mang ludi ciu trac lién két hydro mic du chung
khong c6 tac dung ngin can su thoat 4m bai tinh chét hit nudc ctia ching [22].

Alginate 12 mot polysaccharide c6 ngudn gdc tir tao bién mau nau lam mang
bao an dugc c¢6 wu dém vuot trdi do tinh chit tao keo dic biét va kha nang tao gel
manh hodc polyme khong hoa tan khi phan irng v6i céc cation kim loai da héa tri nhu
caxi [34].
2.2.3.2. Mang protein

Mang ban thim an duoc cd thé duoc 1am tir nhidu ngudn protein khac nhau.
Protein dé 1am mang thuc pham c6 thé tach chiét tir ngd (zein), lda my (gluten), dd
tuong, colagen (gelatin), hodc tur stra (casein). Cling nhu polysaccharit, protein khong
c6 kha nang chéng mét nudc cao nhu mang lipid, nhung su trao d6i khi lai rat thuan
loi cho viéc 1am chdm qua trinh chin ma khong gy ra hién tuong ho hap yém khi.
Mang protein gitp ting 4 lang bong bé mit, chdng lai sy oxi hda va su phat trién cta
mui khéng mong mudn. Hién nay, mang ban tham tir protein thuan tuy khong duogc st
dung do kha niang chdng mét nude cua chung bi han ché. Do viy nguoi ta thuong dung

két hop céac thanh phan nhua véi protein hay polysaccharit [23].
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2.2.3.3. Mang lipit

Mot sé chat béo duge sir dung hiéu qua trong viéc tao mang la sap ong, dau
khoéng, dau thuc vat, sap carnauba tur 14 co ¢ Brazil, sép cam gao va co thé 1a sap téng
hop nhu parafin va polyethylen 14 nhiing san pham tinh luyén dau mo, chat nhya tu
nhién nhu canh kién, nhya cay. Chat béo thuong c6 kha ning hoa tan oxy c6 gidi han
do c6 su c6 mit cia cac 16 cuc nhd va kha ning hoa tan cao. Mang chét béo c6 uu
diém 1a 1am giam mét nudc t6t do tinh phan cuc cua ching thip, ngoai ra mang cht
béo con lam giam qua trinh hd hép nhd d6 kéo dai thoi gian bao quan va cai thién chét
lugng cam quan bén ngoai cho rau qua bang cach tao 16p vo lang bong [23].
2.2.3.4. Mang composit

Mang composit 1a mang dugc pha ché tir nhiéu nguyén liéu khac nhau gom
nhwa cdy, sap thuc vat, sap dong vat, polysaccharit, protein va mot sé polyme tong
hop. Thuc té, da s6 cac ché pham composit gdm hai thanh phan tao mang tré 1én c6 bd
sung thém cac chét phu gia nhu chét hoéa déo, chat hoat dong bé mit, chit chéng bot,
chét nhii hoa dé dé pha ché va chét bao quan dé gitr ché pham duoc lau.

Phuong phap k¥ thuat phu mang la tao ra mot dich long dang composit ¢ dang
colloid hodc nhii twong rdi phu 1én bé mit timg qua riéng r& bang cach phun, nhung,
xo0a, 1an. Khi dich 1ong khd di tao ra mot 16p mang mong gan nhu trong sudt trén qua.
Nho tinh chat ban thim diéu chinh khi va hoi nuéc ctia mang ma qua dugc gitt tuoi
lau hon. Mang phi1 1am giam ton that khdi luong va 1am cham sy nhin nheo ciia qua
do han ché qua trinh mat nudc. Mang pht co thé tao ra viing vi khi quyén diéu chinh
xung quanh qua do d6 lam thay doi sy trao d6i khi voi khong khi xung quanh.

2.2.4. Mang chitosan
1.2.4.1. Chu tric, tinh chét cia chitosan

Chitosan la polysaccharide B-1-4-glucosamin, thu dugc boi qua trinh deacetyl
héa chitin, 1a hop chét co nguén géc tu nhién, khong doc, gia thanh ré. Nho tinh chét
an toan sinh hoc va khang ndm chitosan dugc tng dung nhiéu trong cong nghé thuc
pham [14].

Trong thuc té chitosan thudng dugc ché bién ¢ dang viy min, trong moi trudong
thich hop chitosan s€ hoa tan tao ra dung dich c6 d¢ nhot, 0 dinh cao c6 kha nang
dong taa cac hat vo co ciing nhu cac thanh phan hitu co khac. Tuy theo nhu ciu ngudi

ta c6 the tao ra cac dan xuat khéac nhau cua chitosan, cac dan xuat nay c6 kha nang tao
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ra cac mang mong trong sudt, bén virng c6 tinh khdng ndm, tinh ban thim va vo hai
véi con ngudi va moi truong [14].

Chitosan khong tan trong nudc, ¢6 d6 pH>6,6 do c6 nhom amino (NH,) tu do,
nhung tan tot trong dung dich acid nhu acid formic, acid axetic... 9 nhét ciia dung
dich chitosan c¢6 mdi quan hé ty 1€ thuan véi khdi luong phan tir chitosan, n6ng do
dung dich va nguoc lai [7].
2.2.4.2. Tac dung khang vi sinh vat caa chitosan

Gan day mot sd nghién ctru cho rang chitosan c6 2 hoat tinh sinh hoc: Mot 1a
chitosan nhu mot chat diét khuan polycation, do co tinh khang ndm hodc né co tac
dung lam thay d6i hinh thai, ciu trac va phé hoai cac to chuc phan tir cua té bao nam.
Hai 1a chitosan nhu 1a mét elicitor sinh hoc, chitosan cé thé bao vé qua nhu sy tich iy
chitinase, B-1,3- glucanse va hop chat phenol, su hoa g, su tong hgp phytoalexins, va
ngan chin enzim phin cit mod té bao giup cho qua cé stc dé khang tot hon dudi tac
dong cia mam bénh [34].

Mirc do deaxetyl hoa anh huong dén kha niang khang vi sinh vat ctia chitosan.
Mitc d6 deaxetyl hoa cang cao thi kha niang khang vi sinh vat cta ché pham chitosan
cang lén [7].
2.2.4.3. Tac dung ciia mang chitosan trong bido quan rau qua twoi

Chitosan véi tinh chat an toan sinh hoc va tinh khang ndm d3 dugc nghién ctru
rong rai dé ung dung vao ndng nghiép va cong nghiép thuc pham. Chitosan va dan
Xuit ctia nd c6 thé 1am mang ban tham trén bé mit qua, giup diéu chinh khong khi
trong ndi bd qua, lam giam sy thoat hoi nudc va cai tién chét luong qua. Mang
chitosan ¢ tac dung nhu mot mang chin co hoc giup bao vé qua khoi tac nhan gy
bénh [35].

2.3. Bao quan rau qua twoi bang vi sinh vt d6i khang
2.3.1. Vi sinh vit dbi khang

Trong ty nhién, nhiéu loai vi sinh vat c6 kha ning trc ché sinh truong va phat
trién cta céc loai vi sinh vét khac va chiing thuong duoc goi 12 vi sinh vat dbi khang,
Hién tuong d6i khang duoc quan sat ¢ nhiéu nhém vi sinh vat khac nhau bao gdm
nam, vi khuan, xa khuan... [31]

Trong quan thé vi sinh vat, mdi loai déu phai ddu tranh sinh ton sudt ca qua

trinh tién hoa dudi cac hinh thirc khac nhau va rét linh hoat. Vi sinh vét c6 thé thay thé
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cic tac nhan canh tranh cta chung bang cach nhan 1én v6i sé lugng 16n bang canh
tranh v& moi truong dinh dudng va khong gian séng, hodc c6 thé hinh thanh cac chét
dic hiéu hay khong dic hiéu trong qua trinh chuyén hoa vét chat, nham trc ché sinh
truong va phat trién ciia vi sinh vat khac. Cac chat khong dic hiéu cé thé 1a cac axit
hiru co, ruou, enzym, khang sinh hodc céc hop chat khac [31].

2.3.2. Cac nghién ctru sir dung vi sinh vat doi khiang trong bio quan rau qua twoi

Béo quén rau qua twoi biang st dung cac vi sinh vat déi khang 1a mot trong
nhimg phuong phap sinh hoc rat c6 hiéu qua, tranh duoc ngd doc hoa chit va 6 nhiém
moi truong. Pac biét & mot sb loai ndm men, canh tranh moi truong dinh dudng la co
ché dugce sir dung dé loai trir cAc tac nhan gay bénh do vi sinh vat ma chu yéu 14 nAm
mdc. Nhitng nghién ciru ciia cac nha khoa hoc My (Wilson va cong su) da cho thay
nim men Candida oleophila ¢ tac dung trc ché mot sb loai nAim mdc gay thdi hong
trén qua nhu Aspergillus niger, A. flavus.. Penicillium digitatum, P.expansum... Niam
Candida oleophila 1a loai nAm men thuong tOn tai tu nhién trén nhiéu loai qua cam, I¢,
tdo, dao, ca chua... c6 kha niang trc ché cac loai ndm mdc gay thdi hong céc loai qua
tuoi bang co ché canh tranh vé noi cu tri va dinh dudng [21].

Co s& cua phuong phap 1a cdn clr vao sy canh tranh c6 trong tu nhién cta giéi
sinh vat, cu thé 14 cac vi sinh vét cting chung séng trong cling mot méi trudng, xét trén
dién hep thi d6 1a cac vi sinh vat song trén bé mit ctia qua. Pé giam sy théi hong va
han ché cac tac dung c6 hai cho stic khoé cua con nguoi, viéc st dung céac ché phém Vi
sinh vat d6i khang c6 kha nang @c ché cac vi khuin va ndm méc gy bénh da dugc bd
nong nghiép My, cong dong Chau Au va cac nudc nhu Nhat Ban, Canada... nghién
cuu va ung dung.

Su canh tranh v& ngudn dinh dudng va khong gian sdng cua vi sinh vét déi
khang va vi sinh vat gay bénh c6 thé xem nhu 13 mot phuong thirc tic dong dé vi sinh
vat d6i khang ngin chin sy pha hiy cia mam bénh ddi voi rau qua. Bé hoan toan dat
dugc yéu cau d6i khang thi vi sinh vat dbi khang phai thich nghi tét v&i cac méi
truong dinh dudng va diéu kién sdng khac nhau va phat trién véi tbc d6 nhanh hon vi
sinh vat gay bénh. Nghia 13 vi sinh vat d6i khang c6 thé ton tai va phat trién dudi diéu
kién bat loi véi vi sinh véat gay hong [31].

Mtc d6 kiém soat boi vi sinh vat doi khang phu thudc rat 1on vao mat d6 vi

sinh vat d6i khang ban dau va kha nang chiém chd cua vi sinh vat d6i khang & chd bi
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ton throng. Nhin chung vi sinh vat d6i khang dat hiéu qua kiém soat cao sau thu hoach
khi mat do té bao dat 10" — 10® CFU/ml va tbc do, néng d6 cao hon néu cé thé.

Kha ning san sinh cac chat khang sinh ciing 14 co ché quan trong dé vi sinh vat
d6i khang ngin chian cac tic nhan gay bénh. Vi du, Vi khuan d6i khang Bacillus
subtilis san sinh chat khang sinh inturin hiéu qua trong kiém soat nim mdc giy hong
qua c6 mui, tuy nhién nhirng nghién ctru vé vin dé nay dang con it dugc quan tam
[30].

Su ky sinh truc tiép cua vi sinh vat doi khang 1a mgt nhan t6 kiém soat su phat
trién clia mam bénh rau qua sau thu hoach. Wisniewski va cong sy da quan sat théy
cac té bao Pichia guilliermondii co kha ning gan va cac soi ndm Botrytis cinerea va
Penicillium. Sau khi ndim men gin vao soi ndm, trén t& bao sg ndm xuét hién nhimg
vét 16m va c6 su thoai hoa cia thanh té bao nm tai diém gan két [31].

Ngoai ra, Vi sinh vat d6i khang con san sinh ra cic enzim nhu gluconaza,
chitinaza va proteinaza giup lam giam thanh té bao nam bénh. Nhu vdy kém theo tic
dong manh ctia cac chat doi khang két hop v6i hoat dong ciia enzim phan huy thanh té
bao lam ting hiéu lyc kiém soat mam bénh sau thu hoach rau qua [31].

Su d& khang cam tng 12 phan tng phong thu ciia rau qua sau thu hoach. Khi vi
sinh vat d6i khang duoc dwa vao chung hinh thanh hang rao ciu tric trén thanh té bao
chu dé chéng lai tac dong cua nam bénh. Vi du, Cryptococcus saitona san sinh hoat
dong cua enzim chitinase hinh thanh hang rao cau tric trén thanh té bao qua tao dé
chbng lai tac dong cua Penicilin expansum [31].

Tém lai, hiéu qua bao quan cta vi sinh vat d6i khang ddi voi rau qua phu thudce
vao: Kha ning canh tranh vé ngudn dinh va khong gian sdng ctia vi sinh vt d6i khang
va i sinh vat gdy bénh trén qua; Mat d6 té bao vi sinh vét déi khang ban dau va kha
nang chiém chd cua vi sinh vat di khang ¢ chd bi ton thuong; Kha ning san sinh cac
chét khéng sinh dé ngan chan mam bénh; Su ky sinh truc tiép cua vi sinh vat ddi
khang 1én thanh té bao cta vi sinh vat gay bénh; Kha ning san sinh cac enzim phan
hity thanh té bao ctia vi sinh vat gy bénh; Hd tro hinh thanh hang rdo cu trac trén
thanh qua gitp kha ning tu lanh vét thuong chong lai tic dong cua vi sinh vat giy

bénh.

2.4. Bao quan rau qua twoi bang phi mang két hop véi vi sinh vat d6i khang
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Mang bao in dugc cé thé duge dung dé bao quan thuc pham khoi bi hu hong
bang cach 1am cham qué trinh mat nuéc, tao mang chan hoi nude, oxy va CO,, giam
su hd hép, cai thién két cdu cta qua, gitp duy tri huong thom va ngdn can sy phat trién
cua vi sinh vat [27].

Kiém soat sinh hoc sau thu hoach cé thé thuc hién dé han ché mam bénh cho
qua bang viéc bd sung vi sinh vat di khang: Cryptococcus laurentii dugc st dung dé
dé kiém soat nAm mdc xam trén téo (Roberts, 1990), ndm mdc x4m va mdc xanh trén
Ié (Zhang va cong su, 2003). Candida saitoana kiém soat ndm mdc Penicillium
expansum trén tao hiéu qua ¢ mat do t& bao 10'CFU/mI (Mclaughlin va cong su,
1990).

Mang bao in duoc va vi sinh vat ddi khang déu cé tac dung riéng ré& trong bao
quan rau qua. Sy két hop cua vi sinh vat d6i khang va mang bao sinh hoc lam ting
hiéu qua bao quan. Nam men ddi khang c6 kha ning séng sot trén mang bao sinh hoc
trong sudt qué trinh bao quan. Pong thoi két hop voi mang bao sinh hoc chéng lai su
phat trién ctia ndm mébc gy thdi, duy tri chat lugng ciia qua trong thoi gian bao quan.
Wilson, Charles L. va cong sy di nghién ctru tao ché phim bao quan quia gom mang
bao an dugc va nim men Candida oleophila nhim tao ra ché pham sinh hoc khéng
doc hai cho bao quan mot sb loai qua tuoi nhu 1€, dao, tdo... Yan Fan va cing su,
2009 d3 nghién ctru ché phim tao mang gdm alginate va nim men d6i khang dé bao
quan qua dau tay.

Pé sy két hop cua vi sinh vat d6i khang va mang bao sinh hoc ¢6 hiéu qua can
phai t6i wu hoa ca 2 vin dé 1a kéo dai kha ning séng va su phan bd cua vi sinh vat dbi
khang trén mang bao, gitip ting hiéu sudt bao quan mang bao, ngin chin su phat trién
ctia nAm mdc trong sudt qua trinh bao quan. Mang bao sinh hoc két hop v6i vi sinh vat
d6i khang gitp giam hao hut vé trong luong, duy tri d6 bong, mau sic cho qua cai
thién gia tri thwong mai cho qua va kéo bai thoi gian bao quan [36].

Su két hop gitra vi sinh vat doi khang va mang bao an duogc co thé tién hanh
theo phuong phap khac nhau:

Phuong phap 1: ¢ thé tién hanh phun ché phim chta vi sinh vat d6i khang 1én
qua trude khi thu hoach (khoang 10 ngay), sau khi thu hoach xong tiép tuc tién hanh
xir 1y v6i mang bao. Muc dich ctiia phuong phap nay 1a tién hanh phun vi sinh vét d6i

khang trudc dé cac vét thuong xay ra trong qué trinh thu hoach, van chuyén vi sinh vt
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d6i khang chiém chd trudc khi vi sinh vat gdy hong xuat hién. Tuy nhién phuong phap
nay it duoc ap dung rong rai vi moi trudng cho vi sinh vt ddi khang nghéo [35].
Phuong phap thir 2: tién hanh dong thoi nghia 1a qua sau khi thu hoach dugc
rira sach roi tién hanh xoa, nhing hodc quét hdn hop vi sinh vat d6i khang va dung
dich mang bao c6 thé bd sung ngudn dinh dudng cacbon. Sau d6 dem bao quan & diéu
kién nhiét d6, d6 4m méi trudng. Pay 1a phuong phap thiét thuc va hiru ich, da sb céac
nghién ctru vé sy két hop giita vi sinh vat d6i khang va mang bao sinh hoc ap dung

theo phuong phéap nay [36].
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PHAN III - VAT LIEU VA CAC PHUONG PHAP NGHIEN CUU
3.1. Vat liéu nghién ctru
3.1.1. Poi twong nghién ciu

Péi tugng nghién ctru 1 gidng thanh long vo do rudt trang duge trong ¢ Binh
Thuén. Thanh long thu hai & d6 chin hoan toan 31-32 ngay sau khi nd hoa, dong déu
vé kich thuéc, khong di dang, bénh tat, loai bd qua bi ton thuong do qué trinh van
chuyén. Rira sach qua bang nudc, dé kho ¢ nhiét d6 thuong va phan 16 thi nghiém.

Céc chung nAm men candida spp. dbi khang dugc phan lap va tuyén chon tir bd
suu tap gidng cia Bo mon Nghién cru Cong nghé Sinh hoc sau thu hoach. Cac chung
nay da dugc phan loai, dinh tén va xac dinh tinh an toan sinh hgc trén chudt bach.

Chisosan do cong ty TNHH san xuat kinh doanh Chitosan Viét nam san xuat

c6 trong luong phén tir 100.000 dalton, dd dé axetil hoa 90%.
3.1.2. Pia diém va thoi gian nghién ctru

Hoat dong khao sat thyc trang san xuét truéc thu hoach va sau thu hoach qua
thanh long Binh Thuan duogc tién hanh tai huyén Ham Thuidn Nam va Ham Thuén Bic
tinh Binh Thuan.

Cac thyc nghiém bao quan, phan tich chét luong, nghién ctru san xuat ché pham
tao mang va xu ly qua trudc bdo quan dugc thuc hién tai B mon Nghién ciru Cong
nghé Sinh hoc Sau thu hoach thudc Vién Co dién nong nghi¢p va Cong ngh¢ sau thu
hoach (Ha Noi) va mot phén tai Phong Kiém nghiém Duogc 1y thudc Vién Kiém
nghiém - B6 Y Té (Ha Noi) tir 1/2010 dén 12/2010

Céac Thuc nghiém x4y dyng md hinh bao quan, 16p tip huan va hoi nghi dau bo

duoc to chuc tai huyén Ham Thuan Nam va Ham Thuan Bic cua tinh Binh Thuén tur

1/2011 dén 12/2011

Thoi gian thuc hién dé tai 14 26 thang tir 1/2010 dén 2/2012.
3.1.3. Cac moi truwong nghién ciru
a, Moi truwong PDA (g/1)
Dich chiét khoai tdy  : 1000ml
Glucose : 209
Agar : 15-209/1
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pH diéu chinh dén 5,5 - 6. Khir trung ¢ 0,8 at trong 30 phut.
b, Méi trwong canh thang khoai tiy PD(g/l)
Dich chiét khoai tay  : 1000ml
Glucose : 209
pH diéu chinh @én 5,5 - 6. Khtr trang ¢ 0,8 at trong 30 phut.
* Chuén bi nudc chiét khoai tay: can 100g khoai tay da got vo, rira sach va thai

nho, thém 300ml nudc, hip & ap luc lat trong 1 gio sau d6 bd sung nudc cho du
1000ml.

C, Moi truwong malt- thach
Dich chiét malt : 1000ml
Agar : 209
pH diéu chinh dén 5,5-6. Khir tring ¢ 1 at trong 30 phut
*Chudn bi nuwéc malt
Nu6c malt 14 thanh phan khong thé thiéu khi nudi cdy ndm men, vi vay chuan
bi nudc malt cling 1a cong doan quan trong.
- Nudc may ¢6 pH: 5,8
- Tron malt v&1 nude theo ti 1€ 1:3
- Nang nhiét o6 hon hop 1én 52°C trong 30 pht
- Nang nhiét d6 1én 62°C trong 15 phat
- Nang nhiét d6 1én 65°C trong 30 phat
- Nang nhiét d6 1én 70°C trong 30 pht
- Nang nhiét do 1én 75°C trong 15 pht
- Loc nudc malt bé‘mg vai day, rira ba malt béng nuée soi rdi thu dich dem tron
v61 nudc malt.
- Pun s6i hén hop trong 10 phut
Dung chiét quang ké xac dinh do Bx (khoang 10° Bx). Biéu chinh pH dén 5,5-
6, hap khir tring & 1 at trong 30 phiit.
d, Méi trwong nwéc malt:
Thanh phan gidng nhu mdi trudng malt thach & trén trir agar. DAy 1a méi trudng dung

dé nhan nudi ndm men.
3.1.4. Cac thiét bi nghién ctru
- Noi hép thanh trung (Trung Qudc)
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- Tu sdy (Viét Nam)

- Tu cdy vo trung tu dong Ehret (D)

- T4 nudi ciy diéu chinh nhiét ¢6 Sanyo (Nhat Ban)

- T lanh (Nhéat Bén)

- Can phan tich Ohous( Thuy Pién)

- May l4c 6n nhiét (D)

- Kinh hién vi Olympus (Nhat Ban )

- Thiét bi do dd oxy hoatan ( hing Aqualytic Ptrc )

Céc dung cu ding trong phong thi nghiém: hdp petri, dng nghiém, pipet, que cdy,
que trang, dén con, binh tam giac, 6ng dong, chiét quang ké, micropipet cac loai tir
100 pl ¢én 1000pl, gidy ban tham, gidy loc, hop carton,. ..

3.2. Ndi dung nghién ciru (theo thuyét minh di phé duyét)

NGi dung 1: Diéu tra thuc trang san xuét trude thu hoach va sau thu hoach qua thanh
long Binh Thuén

Noi dung 2: Nghién ctru hoan thién cong nghé san xudt mot sé ché phim (ndm men
d6i khang va mang bao an dugc) dung trong bao quan thanh long

+ Nghién ciru hoan thién chung giéng
+ Nghién ctru hoan thién ché pham vi sinh déi khang
+ Nghién ctru hoan thién quy trinh san xuit nim men d6i khang

+ Nghién ctru hoan thién céng nghé san xuit mang bao n dugc bao quan
thanh long

+ Nghién ctru san xuat ché pham tong hop (bao gdm ndm men ddi khang két
hop véi mang bao an dugc) cho bao quan thanh long

Nbi dung 3: Nghién ctru ng dung céc ché pham trong quan qua thanh long
Noi dung 4: Xay dung mo hinh thu nghiém bdo quan qua thanh long
3.3. Phuwong phap nghién ctru
3.3.1. Phuong phap phan 14p nim méc giy théi héng qua thanh long

Chon nhitng qua lanh 1in, khong sy sat, khong sau bénh. Cdc mau qué sau thu
hoach dé noi thoang mat, khong xir Iy hoa chét hay chat bao quan.

Can 1 g mau vo qua thanh long cit nhod cho vao dng nghiém chira 9ml nudc céat vo
tring. Lic trong 30 phut trén may minishaker, dé ling ¢ nhiét do phong. Huat 30-40pl
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dich miu trai déu bang que trang trén dia thach chira méi truong PDA. Nudi cdy &
30°C sau 3-5 ngay. Khi cac khuan lac xuét hién, tach riéng tirng khuan lac va dua vao

cac dng nghiém chira moi trudng gitr gidng da dugc thanh trung.

Dinh loai cac loai nAm mbc gay thdi hong qua thanh long theo cac khoa phan loai
sau: 1/ Barnett.H.L: Illustrated genera of imperfect fungi , Commonwelth Agricultural
Bureaux 1971, 2/Raper and Fennel: 2/the genus Asperrgillus,Williams and Wilkins,
Baltimore 1965, 3/ Kenneth.B.Rapper: A manual of the Penicillia, Baltimore,1972

3.3.2. Phwong phap phin lap nAim men d6i khang

Can 1g mau vo qua thanh long hodc 18, cit nho gid nat cho vao dng nghiém chira
9ml nudc cat da dugc thanh trung. Lic déu trong 30 phut trén may minishaker, dé
ling. Pha lodng dich trén dén ndng 6 107° hit 200 ul dich pha lodng & 2 ndng do 107,
10° ra hop Petri c6 mdi truong malt - thach, trang déu sao cho céc bao tir tach déu
nhau. Nudi cdy & 30°C trong 2-3 ngay. Ciy chuyén cac khuin lac ndm men dién hinh
sang moi trudng malt thach nghiéng nudi ¢ 30°C trong 2 -3 ngdy va tién hanh bao
quan giir giéng.

3.3.3. Phwong phap tuyén chon ching nam men d6i khing nim moc giy thoi

héng thanh long.

Viéc xé4c dinh va tuyén chon cdc chung nam men da phan 1ap dugc c6 kha nang

tic ché cac ndm mdc gy thbi hong qua duge tién hanh theo phuong phap sau:

Moi truong malt thach dugce phan phdi ra cac hop Petri vo tring. Lay 1 dau que
cdy sinh khéi loai ndm mdc gay thdi hong qua thanh long tir 6ng thach nghiéng giir
gidng, cdy cham diém vao giira hop Petri. Sau d6 1dy 1 dau que cdy sinh kh6i nAm men
can thir kha nang ddi khang trong 6ng thach nghiéng, cdy trum 1én trén nAim mdc vira
céy trudc d6. Cac hop thach chira cac vi sinh vat trén duge nudi & 30°C , theo ddi su
phat trién cua cac ndm méc , ndm men duoc nudi cdy tir ngay thr 3 dén ngay thu 7-8,
néu nim mébc khéng moc duoce & cac hop Petri sau 3- 7 ngay thi dugc coi la ching
nim men c¢6 kha ning e ché ndm méc gay thdi hong qua tir mic d6 yéu, trung binh

va manh.
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3.3.4. Phuong phap dinh loai cac ching nim men Candida sake ddi khang dung

trong bao quan thanh long

Pé dinh loai cic chung ndm men Candida sake d6i khang dung trong bao quéan
thanh long chung t6i da tién hanh gii trinh ty doan gen 1TS1, 5.8S rRNA, ITS2 va
26S rRNA cua céc chung nim men phan 1ap dugc va st dung phén mém FASTA dé so

sanh vo1 trinh ty cadc doan gen nay cua chiing nam men trong ngan hang gen thé gioi.

Thiét ké ciip mdi theo trinh tw ciia doan gen ITS1, 5.8S rRNA, ITS2 va 26S

rRNA ciia chiing Candida sake da cong bo trong ngan hang gen qudc té

Cap moi dé tach dong doan gen ITSI, 5.8S rRNA, ITS2 va 26S rRNA cua

chung Candida sake co6 trinh ty nhu sau:
ITSP1: TCCTGGTCATTTAGAGGAAGTAAA

ITSP2: TAGAGCTGCATTCCCAAACAAC

Phuong phap tiach chiét ADN tong s6 ciia cic chiing nAm men phén 13p dwgc theo

Molecular cloning cia Sambrook va cs.
- Téch chiét ADN
- Pinhluong ADN bang quang pho ké
- Pién di kiém tra ADN hé gen trén gel agaroza 1%

- Tién hanh phan ung chudi polymeraza ( PCR ) dé nhan ban doan gen ITS1,
5.8SrRNA, ITS2 va 26SrRNA cua ching Candida sake phan 1ap dugc

Giai trinh tu doan gen ITS1, 5.8S rRNA, ITS2 va 26S rRNA cta ching ndm
men phan 1ap duoc va Xir 1y két qua bang phin mém PC/GENE: Sir dung phdn mém
Fasta dé so sanh trinh ty gen di tach dong dugc véi céc trinh ty da cong bd trong Ngan
hang Gen Qudc té.

3.3.5. Nghién ciru ¢ 6ng nghé san xuit nim men Candida sake quy md phong thi
nghiém
3.3.5.1. Lwa chon méi truwong thich hgp cho nhan nudi Candida sake

Moi trudong nudi cdy c6 anh huong khong nhé dén kha niang phat trién ciing nhu

kha nang tao sinh khdi cia nAm men. Vi vay, lua chon mdt méi trudng thich hop cho
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nhan nubi C. sake 1a mét trong nhitng cong viéc quan trong trong nghién ctru cong
nghé san xudt ché pham ndm men d6i khang. Chung toi da tién hanh nudi cady nam
men d6i khang trén 3 mdi truong khac nhau: moi truong nude chiét malt, moi trudng

ri dudong va moi trudng ri dudng cé bd sung cac mudi khoang vi luong.
3.3.5.2. Nghién ctru anh hwéng cia nhiét do nuoi cfly

Pé xac dinh nhiét do 5t nhat cho hiéu qua tao sinh kh6i ndm men, chung t61 tién
hanh nudi cdy ching C. sake TL1 trén mdi truong nude chiét malt & cac khoang nhiét
do 24°C, 26°C, 28°C, 30°C va 32°C, 34°C sau d6 danh gia kha ning tao sinh khdi cua

nam men bang phuong phap pha loang.
3.3.5.3. Anh huéng théi gian nudi cdy

Pé x4c dinh anh huong cua thoi gian nudi cdy dén kha nang phét trién cua
chung ndm men TL;, ching t6i tién hanh nudi cdy ching TL, trén mdi trudng malt, &
nhiét d6 28°C va xac dinh mét do té bao & cac thoi diém nudi cdy khac nhau: 6h, 12h,

24h, 36h, 48h, 60h, 72h, 84h va 96h.
3.3.5.4. Anh huéng pH méi truong

pH ctia moi trudng cé ¥ nghia quyét dinh ddi voi sy sinh trudng cia vi sinh vat
noi chung va ndm men noi riéng. Céc ion H* vd OH" 13 hai ion hoat dong 16n nhat
trong tat ca cac ion. Nhitng bién d6i du rat nho trong néng do cua chung ciing ¢ anh
hudéng manh mé dén su phat trién ctia nAm men. Do vay viéc xac dinh pH thich hop
ban dau va viéc duy tri pH can thiét trong thoi gian sinh trudng cia té bao 1a rat can
thiét. Bé xac dinh anh huong ctia pH moi truong dén qua trinh nhin nudi tao sinh khdi
ciia chung Candida sake TL1, ching toi di nudi cdy ndm men ¢ 28°C, trén méi truong

nudc chiét malt co pH tir 5-7,5 (budc nhay 0,5).

3.3.6. Phwong phap nudi ciy chim suc khi chiing nAm men Candida sake TL1 quy
mo 100 lit/mé

- Chung Candida sake TL1 duoc nhdn giéng ¢ 6ng thach nghiéng trén moi truong
malt thach. Ciy truyén chung sang binh tam gi4c c6 chira 200ml moi truong malt 16ng
dé nhan giéng cap 1. Ching sau khi cdy truyén duoc nudi ciy liac ¢ may lic téc do
200v/ph trong khoang 48h. Giéng cip 1 duoc cdy truyén sang tank nudi cdy chim suc

khi qui mé 1501, c6 1001 moi trudong ri dudng va khoang vi luong 16ng. Nudi cdy &
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nhiét d6 28°C trong thoi gian 72 giod. Tién hanh khao sat cac yéu t anh hudng dén san
luong sinh khéi cua chung Candida sake TL1: ty 1¢ tiép giéng, tbc do khudy, ndong do
oxy hoa tan.

3.3.7. Phuong phap thir kha ning déi khang nim méc ciia nAm men Candida trén
qua thanh long

Céac ching ndm men duoc tuyén chon so bo theo phuong phap 3.3.3 duoc kiém
tra kha niang d6i khang ndm méc ngay trén qua theo phuong phap cua Willson va cong
su [37]:

Qua sau khi phan loai, dugc rtra sach béng nudc may. Rira lai béng nudce cét, dé
kho tu nhién. Trong qua trinh rira va lau tranh sdy sat hogc lam ton thuong qua. Sau do,
trén mdi qua tao 4 vét thwong bang dung cu duc 16 vo tring dudng kinh 5mm, séu 2-
3mm sao cho khong cham dén thit qua. Qua & 16 thi nghiém nhiém 20ul ndm mébc gay
thdi hong & mat d6 1.10* CFU/mI. Sau 2 gio ¢ nhiét d6 phong, nhidm tiép 50ul nim
men ddi khang mat d6 1.10” CFU/ml vao 16 ¢ phia trén. Qua & 16 dbi chirng duge xir 1y
tuong ty nhu & 16 thi nghiém nhung khong nhiém ndm men d6i khang ma thay bang
50ul nuéc cét tiét trung. Qua duoc xép vao cac khay nhua, sau 7 ngay & nhiét do 25°C,

kiém tra va tinh ti 1& céc 16 bi thdi trén téng sb cac 13.
3.3.8. Phwong phap tao mang bao an dwgc
Phwong phap tao mang bao CT27, C127 1va CI27 2:

Trén co so dé tai trong diém cdp B nong nghiép va PINT giai doan 2006-
2008. Nguyén Thuy Chau va cac cdng sy di tim ra cong thirc mang bao in duge CT27
voi cac thanh phan nhu: CMC, Whey protein, Glycerol, Axit lactic, dau an, Nudc ion
hoa, Long trang trang...Phuong thitc san xuat ché phdm mang bao in dugc CT27:
Cho CMC vao nuéc hoa tan déu vao nude & nhiét do 45 0C, bd sung stra danh tan
trong dung dich trén. Nang nhiét 1én 50-60°C, sau do6 cho 1ong tring tring hodc protein
d4u tuong hoa tan tranh két tua & 80°C sau d6 nang nhiét 1én 85°C lic 30 phat, dé &

nhiét d6 phong 15-20 phit, bd sung lipit va glycerol lac 30 phit.

Chung t6i da nghién ctru va cai tién cong thire CT27 trén bang cach cho thém
vao cac thanh phan nhu: KMnO,, sap ong... Phuong thtc san xuit ché phdm mang
bao dn duge CT27 cai tién: Cho CMC vao nuéc va dun néng dén 45°C danh cho CMC

tan hoan toan tao hon hop roi dé ngudi. Glycerol, dau, sap ong cho vao cbe thuy tinh
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va dun cach thuy cho dén khi sap ong tan hoan toan. B6 sung sita tach bo vao hdn hop
CMC va nuéc & trén khudy déu rdi cho long trang trimg ga vao danh nhanh tay (dé
tranh hién tuong két tua), lic déu hdn hop trong vong 30 phit, rdi bd sung hdn hop sap
ong tan chay vao va tiép tyc lic déu trong vong 30 phut. Sau d6 bd sung thém axit
lactic vao va lic déu trong vong 5 phit, dé hdn hop trén & binh dn nhiét 85°C trong
vong 15 — 20 phat, dé ngudi va bo sung thém KMnO,. Mang bao tao dugc 12 hdn hop

dich 1éng c6 mau trang ngd, va c6 mui thom dic trung cta sira
Thanh phan mang CMC —sdp ong ( mang CT27) gom:

CMC 5g, Whey protein 3g, glycerol 15g, acid lactic 5g, diu an 4g, 1ong trang

trimg ga 19g, sap ong 4g, nuéc trao d6i ion 550 ml.
Thanh phan mang CMC —sdp carnauba (Mang CT27 1) gom:

CMC 5g, Whey protein 3g, glycerol 15g, acid lactic 5¢g, dau an 4g, long tring
trimg ga 19g, sap carnauba 4g, nudc trao d6i ion 550 ml. Sap carnauba thay cho sap
ong trong cong thuc CT 27 cua dé tai trong diém cip Bo nong nghiép va PTNT trude
day.

Sap carnauba da dugc nhii twong héa do Trung tdm Nghién ctru va Kiém tra Chét

luong Nong san Thuc phém — Vién Co dién NN va Cong nghé sau thu hoach cung cép
Thanh phan mang HPCMC (Mang CT27 _2) gom:

HPCMC 5g, Whey protein 3g, glycerol 15g, acid lactic 5g, dau an 4g, long
trang trimg gal9g, sap ong 4g
Pha ché dung dich tao mang chitosan:

Pha ché 100ml dung dich axit acetic 1%, sau d6 cho 5g chitosan vao bat canh
khudy voi toc d6 200 vong/phut trong 10 gid. Dung dich chitosan thé dwgc loc qua
mang loc, sau d6 bd sung nude cat dén 100ml.

Pha ché dung dich tao mang chitosan + CaCl2:

B6 sung 5g CaCl,, vao dung dich chitosan 0,5%, khuéiy v6i tde do 150-250

vong/phut trong 2h. Ta thu dugc dung dich chira 0,5% chitosan va 0,5% CaCL,.
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3.3.9. Phwong phap bé tri thi nghiém kiém tra hiéu qua ciia cac cong thirc mang

bao

Quéa thanh long Binh Thudn sau 2 ngay van chuyén , duoc dua dén noi tién hanh
thi nghiém va khong xir 1y bang bat ky cac hoa chat bao quan nao khac

Thanh long dugc chialam 6 16 thi nghi¢m bao nhi¢t d lanh 8°C. Str dung 50 qua
thanh long cho mdi 16 thi nghiém . Tién hanh thi nghiém trén 4 loai mang:

+ Mang bao an dugc CT27

+ Mang bao an dugc CT27_1

+ Mang bao an dugc CT27_2

+ Mang chitosan 0,5%

+ Lo d6i chung : Khéng bao quan bang ché pham.

Tién hanh theo ddi cac chi tiéu: do hao hut khdi luong, ty 1é thdi hong, chit kho
tong s6 va d cung rudt qua sau 30 ngay bao quan.
3.3.10. Phwong phap xir 1y qua so by bing mét sé chit sat trung thong thwong
trwéc khi ap dung ché pham.

Xay dung 3 cong thic thi nghiém, modi cong thiuc 7 qua thanh long (lap lai 3
1an). Qua sau khi phan loai, dugc rira sach bang nuéc may. Rira lai bang nude cit, dé
kho tu nhién. Trong qua trinh rra va lau tranh sdy sat hodc 1am ton thuong qua. Sau
d6, trén mdi qua tao 4 vét thuong bang dung cu duc 15 vo trung dudng kinh Smm, sau
2-3mm sao cho khong cham dén thit qua. Qua ¢ 16 thi nghiém nhiém 20pl nim méc
iy thdi hong & mét do 1x10* CFU/mI.. Tién hanh xir 1y qua sau 24 gid v6i 3 ché do
khac nhau nhu sau:

CTI: Nudc Clorin ndng dé 0,1% trong 120 gidy

CT3: Dung dich 5% Na2CO3, ¢ nhi¢t d phong trong 120 s

DC: Nudc ¢ nhiét ¢ phong trong 120 s

Céc cong thic sau khi xtr 1y duge dé kho ty nhién rdi bao goéi PE co duc 10,
dung vao trong céac thung carton DPat cac thung trong diéu kién phong thi nghiém
(nhiét ¢ ban ngay trung binh 23°C + 3). Kiém tra sy phat trién ctia ndm méc tai céc vi

tri cdy. Tinh phan tram sd 16 bi mdc trén tong sb 156 di cay.
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3.3.11. Phwong phap nghién ciru tac dung cia chitosan téi sw phat trién cia vi
sinh vat gay héng qua thanh long

Thuyc hién theo phuong phap ndng d6 tc ché téi thiéu (MIC) nhu sau:

Chon 2-3 ching ndm méc gdy hong qua dic trung trén thanh long da dugc tuyén chon
theo muc 3.3.1 ap dung theo phuong phap ctua Ting Yu va cong su [33]:

Str dung dng nghiém vo tring chira 10ml méi truong PDA 16ng va chitosan voi
cac ndng do6 : 0%; 0,1% ; 0,2% ; 0,3% ; 0,4% va 0,5% dugc hap khir tring. Mdi dng
nghiém sau d6 duoc cho vao 100l hdn dich chira vi sinh vat gay hong qua thanh long
10’CFU/ ml. Mdi cong thic 9 éng nghiém, 13p lai 3 lan. Xac dinh sy nay mam cua bao
tir sau 48h & nhiét d6 28-30°C trong tii nudi. Tinh phan tram sé dng nghiém c6 nim
mdbc moc dé xac dinh kha nang uc ché nAm mdc cta chitosan & néng do khac nhau.
3.3.12. Nghién ciru tdc dung ciia chitosan téi sw phat trién cia nim men doi
khéang

Céc chiing nAm men Candida spp. c6 kha nang dbi khang cao nhét duoc tuyén
chon theo muyc 3.3.3 dugc nudi cdy trong moi trudng nudc malt chita chitosan (ndng
d6 chitosan > nong d6 uc ché ti thiéu MIC) c6 bd sung va khong bd sung 0,5% CaCl,
, trén may lac 200v/phut, & 28°C. Lay mAiu sau 12h, 24h, 36h, 48h...trong 5 ngay nuoi
cdy. Po mat 6 quang OD (optical density) dé xac dinh sy phét trién nAim men trén
may do mau Zuzi 4110ED ¢ budc séng 660nm.

3.3.13. Nghién ciru tic dung ciia chitosan va nim men d6i khing cé bo sung
CaCl, dén sy phat trién nim gy thdi héng trén qua thanh long

Nudi cdy ndm men trong mdi trudong malt, sau 48h thu hdi bang ly tam
10.000v/phut trong 5 phut, hoa tan lai bang nuwdc tiét tring rdi ly tAm lai 1an nita. Nam
men sau ly tim dem pha véi dung dich 0,5% chitosan va 0,5% CaCl, diéu chinh dén
10’CFU/ml. Tao vét thuong trén bé mit qua béng dung cu duc 16 vo trung dudng kinh
5mm, su 2-3mm. Dé danh gia hiéu qua bao vé cua hon hop (ché pham mang sinh
hoc), tién hanh xtr 1y theo 5 cong thic:
Cong thie 1 - Dich té bao ndm men 10’ CFU/ml
Cong thurc 2 - Dung dich chitosan 0,5% trong axit axetic
Cong thirc 3 - Dung dich chitosan 0,5% bo sung 0,5% CaCl,
Cdng thirc 4 - Dich té bao nAm men 10’CFU/ml chira 0,5% chitosan
Cong thuc 5 - Dich té bio ndm men 10’CFU/ml chira 0,5% chitosan va 0,5% CaCl,.
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Puc 16 trén qua, sau d6 cho 20 pl t# biao nim mbc giy hong qua ndng do
10*CFU/ml. Sau 2h nhiém thém vao 50 pl dich ché pham theo 5 cong thirc trén. Qua &
16 dbi chimg duge xir Iy bang 50 pl nude cat vo trang. Bao quan qua & nhiét 6 thuong
trén khay hodc thung carton hodc ¢ thé xép trong tii PE dé duy tri do am cao. Theo
ddi va dém s6 16 bj nhidm sau 7 ngay.

3.3.14 Phwong phap thir nghiém bao quan thanh long thuwong phim bing mang
nim men ddi khang két hop véi chitosan va CaCl,

Thanh long duoc 14y mau theo tiéu chuan, dé noi thoang mét tdi thiéu nira ngay
va toi da 1 ngdy méi dem thi nghiém, dé cudng dai tdi da 0,5cm. Rira sach va dé kho ¢
nhiét d¢ thuong.

L6 thi nghiém duoc xtr 1y bang cac cong thirc mang bao:

Cong thitic 1 - Dung dich chitosan bd sung 0,5% CaCl,

Cong thirc 2 - Dich té bao ndm men 10’CFU/ml chira 0,5% chitosan

Cong thirc 3 - Dich t& bao ndm men 10’CFU/ml chtra 0,5% chitosan va 0.5% CaCl,.
Dung vai mém thim ché pham theo céc cong thic xoa déu khip bé mat qua, dé kho tu
nhién. L6 ddi ching khong xir 1y ché pham. Thanh long dugc bao goi trong tdi PE, bao
quan & nhiét d6 5°C va do am khdng khi 90-95% theo quy trinh VietGap thanh long.
Tién hanh 14y miu va danh gia cac chi tiu: 6 hao hut khdi lugng, bién d6i mau séc,
bién doi do cung, ham lugng chét kho téng sd va mtc do thdi héng sau 10, 20, 30 va
trén 35 ngay bao quan.
3.3.15. Phuong phap phén tich chit lwgng
3.3.15.1. Phuwong phap xac dinh hao hut khéi lwong tw nhién

Hao hut khoi lugng ty nhién dugc tinh theo cong thirc:

X(%):%.loo

Trong do: X (%): Hao hut khéi luong ty nhién & mdi lan phan tich
M; (g): Khdi luong qua trude bao quan
M, (g): khdi lugng qua & céc 1an phan tich.
3.3.15.2. Phwong phap xac dinh bién doi mau sic vo6 qua
Xac dinh sy bién d6i mau sic vo qua qua tung giai doan bing may do mau
Color Meter, My. Két qua do thé hién cac chi s6 L, a, b dugc hién ra trén may va doi

chiéu v6i qua cau mau. Trong d6 L biéu thi cho cuong d0 mau co6 gia tri tr 0 (den) dén
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100 (trang); a biéu thi cho dai mau tir xanh 14 cay (-60) dén do (+60); b biéu thi cho dai
mau tr vang (-60) dén xanh nudc bién (+60).
Chi s6 mau AE 1a mirc d9 sai khac vé miu clia cac mau trudc va sau thi nghiém

bao quan, sb liéu 1a gia tri trung binh cua 3 diém (3 1an do) duoc xé4c dinh theo cong

thuc:
AE = \JAL?+A2?+Ab
Trong do
AL=L" -L
Aa=a -a
Ab=b -b

L™, a’, b 1acac gia tri mau sic ban diu cua nguyén liéu trude khi bao quan.

L, a, b lacac gia tri mau sdc cua san phém sau khi bao quan.
3.3.15.3. Phwong phap xac dinh bién ddi vé dd cirng

Xac dinh bang dung cu do do ctng Fruit Pressure Tester, Italia.

Bé vo qua tai vi tri can do. Nhe nhang 4n diu dam cua dung cu do d¢ cling vao
chd wira bo vo cho dén khi vo thit qua cham dén vach trén dau dam. Poc két qua. bo
ctmg cua qua duge xac dinh bang cong thic:

F
X= —

Trong do X: do cﬁ:n’\glg cta qua (kg/cm?)
F: Chi s6 ctia may do (kg)
N: Dién tich ctia miii kim (cm?).
3.3.15.4. Phuong phap xic dinh ham lwong chat khé hoa tan bing khiic xa ké
Xac dinh theo TCVN 4414-87
Dung chiét quang ké dé xac dinh ham lugng chat ran hoa tan. Nguyén 1y: Khi di
tr mot moi truong (khong khi) vao moi truong khac (chét 10ng), tia sang s& bi 1éch di
(bi khuc xa). Néu chat 1ong 1a mot dung dich chét hoa tan (dung dich mubi, dudng,...)
dua trén d¢ 1€ch cua tia sang ta co thé xac dinh dugc n6ng do chét hoa tan.
Cach do: ding diia thuy tinh dwa 1-2 giot dung dich can do vao giita mit phang
ctia lang kinh trong. Gap lang kinh mo vao ling kinh trong. Pua chiét quang ké ra noi

c6 anh sadng. Nhin vao thi kinh, doc s6 li€¢u nam ¢ dudong phan chia gitra khoang to1 va
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khoang sang cia trudng quan sat. Nhiét do chuin khi do 1a 20°C. Sau mdi 1an do phai

rua sach mau trén hai lang kinh bang nudc cat.

3.3.16. Phwong phap thir nghiém tinh an toan sinh hoc ciia ché pham nim men
doi khang TLO1
(Tién hanh theo phuong phéap thir nghiém cta Vién Kiém nghiém Thudc Trung wong —
Bo Y té)
DPong vat thi nghié¢m:
- Loai: chudt nhit trang giéng Swiss.
- Cannang: 18 -20¢g
- S6 luong: 40 con
- Nguon gdc cung cap: Vién vé sinh dich té trung wong.
- Piéu kién cham séc: DVTN dugc nudi trong diéu kién chudng thoang mat, dam bao
vé sinh, ché d6 an uéng theo nhu cau caa chudt.
- Can nang: Tat ca DPVTN duoc dé 6n dinh 3 ngay trude khi tién hanh thir nghiém va
theo doi can nang trong qua trinh thir nghiém.
Cac mirc liéu thir nghiém:
Mic lidu 1: 20ml mau tht/ kg chudt x 1 1an udng.
Mirc liéu 2: 20ml mAu thi/ kg chudt x 2 1an udng ( mdi 1an cach nhau 2 gid ).
Mirc liéu 3: 20ml mAu thi/ kg chudt x 3 1an udng ( mdi lan cach nhau 2 gio ).
Tién hanh:
- Chudt dugc nhin an 15 gio trudce khi thi nghiém, nudce uéng theo nhu cau. Kiém tra
can nang trudce khi thir nghiém. Chudt dat cac yéu cau vé can nang dugc dua vao thu
nghi¢m.
- C4ch dung: Pua miu thtr dudi dang hdn dich theo dudng udng. Lay thé tich mau thir
theo quy dinh dua thang vao da day chudt bang kim cong dau tu.
- Dua trén két qua tham do trong thur nghi¢m so by, tién hanh thu nghiém chinh thirc
trén 40 chudt, chia thanh 4 nhém gém 1 nhém chirng dung nuéc cét va 3 nhoém thir
theo muc liéu d3 du tinh. Cac nhom thir duoc dung hén dich thir & cac muc liéu va sb

1an dua mau thir nhu sau:
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Bing 3.1: B6 tri thi nghiém thir doc tinh cAp mau ché phAm nim men d6i khang
Candida sake TL1

Liéu ding Liéu dung So chut
Nhom chugt . .
(ml mau thi/20g chugt) | (ml mau thi/kg chudt) thi nghiém

Nhom chiing 0,4 ml nuéc x 3 lan menn 10
Mc liéu 1 0,4 mlmauthirx 1 lan | 20 ml mau thivkg chudt 10
Mc liéu 2 0,4 ml mauthir x2 1an | 40 ml mau thikg chudt 10
Muc liéu 3 0,4 ml mauthu x3 lan | 60 ml mau thu/kg chuot 10

- Lich theo dbi: Theo ddi biéu hién ctia chudt sau khi udng, trong 24 gio dau va

theo doi hoat dong ctia VTN trong thoi gian 7 ngay sau khi uéng.
3.3.17. Phuong phap bd tri thi nghiém bio quin qui thanh long bing ché pham
TLO1 & quy mé 16m tai cong ty TNHH TM Hung Loan Binh Thuéan

Qua thanh long ngay sau khi thu hoach tai vuon, dé noi thoang mat tdi thiéu ¥4
ngay, tdi da 1 ngay. Chon nhitng qua thanh long khong bi bénh, khéi lwong khoang
500g. Sau duoc rira béng nudce sach, dé kho va rira lai béng dung dich clorin néng do
0,1%. Dé rao qua. Sau d6 qua thanh long dugc chia lam 3 16 v6i cong thirc thi nghiém
nhu sau:
Cong thuc 1: Dung Ché pham Anolyt theo cong thiic ciia cong ty TNHH TM Hung
Loan.

Cong thirc 2: Dung ché pham nim men d6i khang TLO1
L6 d6i ching: Thanh long khong duoc xtr 1y bang ché pham bao quan nao
Sau khi xir Iy bao goi bang ti polyethylen c6 duc 18 va tién hanh bao quén thanh long
theo quy trinh ViétGap thanh long.
Cac chi tiéu theo doi
Qua trinh bdo quan theo doi céc chi tiéu:

e Til¢ thdi hong

e Ty l¢ hao hut khdi luong

e DJ cling cua rudt qua

e Ham luong chat kho tong sd
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Tién hanh theo ddi hang ngay trén miu c6 pht mang bao va nim men va mau d6i
chung. Tién hanh thu thap, phan tich, xir ly sb liéu dua trén céc chi tiéu dd néu va chup
anh 1am co so dé danh gia hiéu qua ciia mo hinh.

3.3.18. Phuong phap diéu tra khao sat

- Tap huan: Tap huan cho céac thanh vién tham gia diéu tra nim duoc cac noi
dung, yéu cau va phuong thirc tién hanh diéu tra phong van.

- Chon dia diém: Dja diém diéu tra phong van gan lién véi dia diém lay mau
phan tich. Viéc lva chon duoc tién hanh theo phwong phap phan tang va chon
ngau nhién (diéu tra tai cac thon cua 2 x&).

- Phuong phéap diéu tra: Phong van truc tiép dua trén noi dung cia mau phiéu
diéu tra c6 san. Viéc chon nguoi phong van dugc tién hanh mot cach ngau

nhién. C4 thé phong van tai nha, tai vaon hoic tai cac cho budn ban.

3.3.19. Phuong phap xir 1y s6 liéu theo phin mém Microsoft Excel
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PHAN IV: KET QUA VA THAO LUAN
4.1. Két qua khao sat thwe trang san xuét truéc va sau thu hoach Thanh long
Binh Thuin
4.1.1. Thuc trang san xuét truéc thu hoach thanh long Binh Thuin

Tudi cdy thanh long

Két qua diéu tra néu ¢ Bang 4.1 cho thdy phan 16n cay thanh long dang & giai
doan cho thu hoach tréng tai Ham Thuan Nam va Ham Thuan Bic déu c6 tudi tir 4 dén
7 ndm (31,82% ¢ Ham Thudn Nam va 45,37% & Ham Thuan Béc). Pa s6 thanh long
duoc trong tap trung va dd co quy trinh tham canh t6t. 100% nguoi dan duge hoi déu
trong giéng thanh long rudt tring tai dia phuong va ty nhin giéng bang phuong phap

dam canh.

Biang 4.1. Ty 1¢ tru thanh long theo d) tudi tai huyén Ham Thuin Nam va Ham

Piadiém | Tru duéi Tru 2- 4 Tru 4-7 Tru8-14 | Tru tir 15-
khao sat 2 nim tudi | nim tudi nim tudi nim tudi | 20 nim tudi
(%0) (%) (%) (%0) (%)
H. Ham , 23,38 14,43 45,37 14,07 2,75
Thuan Bac
H. Ham 20,68 22,48 31,82 24,38 0,64
Thuan Nam

Thuan Bac

Quy trinh trong trot ctia cac hd nong dan nhu sau:

| Lam dét Chuén bi tru|—{ Chuén bi hom gidng|—{ Tréng Cham séch—¥ Thu hoach |

Tir trudc dén nay nong dan cha yéu dya vao kinh nghiém trong trot 1a chinh, tuy nhién

dé dat thanh long du tiéu chuan xuét khau, ho nhat thiét phai tuan theo mot qui trinh
chuan. Hién nay cac nha trdng thanh long déu thuc hién 4p dung quy trinh VietGap
trong chim soc thanh long (100% sé ho tham gia phong van déu dang thuc hién quy
trinh cham soc VietGap)

Déi voi cac loai phan héa hoc, cac ho sur dung phﬁn 16n 1a dam, lan va kali (100%),
cac loai phan vi sinh dac hiéu co6 tac dung cham soc cho cay tur giai doan ra hoa, tao
qua va cham soc cho ciy sau thu hoach da khong duoc ch y str dung.
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Ty 1¢ st dung thudc bao vé thuc vét trén thanh long 1a 100%, déu tuan theo quy
trinh Vietgap. Tét ca cac hd dugce hoi déu cho biét ho chi sir dung thudc bao vé thuc
vat khi thdy sau bénh xuat hién (chu yéu 1a dung dé tri ndm, rudi duc qua). Tuy nhién,
mot van dé dang lo ngai 1a hau hét ba con khi mua thuéc BVTV déu khong tham khao
¥ kién ctia can bo khuyén ndng ma chu yéu 1a tri bénh theo kinh nghiém va tu van cua

céc cira hang ban thubc BVTV. 30% s phiéu khong cho biét ngudn gbc thubec BVTV

Bang 4.2: Tinh hinh chim séc thanh long theo quy trinh VietGap

Cham séc cay theo quy trinh Viet Gap (%)
TT Dia diém
Co Khbng
1 | Ham Thuan Nam 100 0
2 | Him Thuén Béc 100 0

Khi tién hanh diéu tra, chiing t6i nhan thy da sd nguoi dan trong thanh long tap
trung, mot sd hd san xuét theo qui mo6 ho trang trai. Viéc cham s6c thanh long tham
canh cao va da duoc céc cip chinh quyén quan tim dung mrc.

4.1.2. Thyuc trang bdo quin thanh long sau thu hoach
Thu hoach, so ché va vin chuyén

Khau thu hoach, so ché ciia nguoi trong thanh long rat don gian, bao gdm cit
tia, lam cho qua thanh long trong dep va tuoi hon. Néu cin van chuyén trai cay dén
cho khach hang mua nhiéu (h kinh doanh va thu mua 16n) ho c6 thé sir dung thing
carton va khdng dan nhan. 100% ho nong dan déu thuc hién theo phuong phap nay.

Bang 4.3: Tinh hinh bao quan thanh long sau thu hoach

X Bao quan sau thu hoach (%)
STT Dia diem
Co Khéng
1 Ham Thuan Nam 10 90
2 | Him Thuan Bic 15 85

C6 thé thiy rang phan 16n ba con déu khong bao quan thanh long sau khi thu
hoach. Ly do duoc dua ra 1a hau hét ba con di ban ca vuon cho thuong 14 va ciing

khong c6 phuong phap bao quan hiru hiéu, thoi gian bdo quan khong 1au va hinh thirc
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qua xdu. V6i nhitng hd c6 bao quan thi 100% ba con déu st dung héa chat va ding
nude 1am mét. Phan dong vin bao quan trong diéu kién thuong, thoi gian bao quan

khong 1au, chi dat 15-18 ngay.

Bao quan thanh long 1a mot trong nhiing yéu t6 rat quan trong dé nang cao duoc
gia thanh cua qua. Viéc khong c6 phuong phap bdo quan hitu hi¢u da lam cho nguoi
trong thanh long ngay cang phu thudc vao cac thwong 14i va thudng xuyén bi ho ép
gi4, nhat 1a vao chinh vu. (gia chinh vu thudng chi bang % hodc 2/3 thoi diém nghich
Vi)

Bang 4.4. Nhu cau bao quan thanh long sau thu hoach

. Béo quan sau thu hoach (%)
TT Dia diém
Co Khéng
1 | Ham Thuan Nam 95 5
2 | Ham Thuén Bic 100 0

Thanh long 1a qua c6 gia tri kinh t& cao, nén hau hét cac ho nong dan déu c6 nhu cau
bao quan thanh long sau thu hoach. Diéu quan trong ma ba con quan tam 13 hinh thic
va chat lugng cua thanh long sau khi bao quan va c6 quy trinh bao quan don gian, dé

st dung.
4.1.3. Két luan
Qua dé cho thdy, nguoi ddn trong thanh long ¢ hai huyén Ham Thudn Nam va Ham
Thudn Bdc van con nhitng thudn loi, kho khan sau:
Thudn loi:
= Viéc trong thanh long dién ra & quy mo tap trung, da hinh thanh nhiing trang

trai, hiép hoi chuyén canh thanh long. Ning suat va chét lugng qua thanh long
on dinh

=  Puoc su quan tAm cua cac cip chinh quyén, sé NN va PTNT, trung tAm khuyén
nong hiép hoi thanh long Binh Thuin d3 x4y dung quy trinh chim soc cu thé.
Nguoi dan c6 kinh nghi¢m 1au nam trong viéc cham soc thanh long, dac biét

cham soc cho thanh long ra trai nghich vu.
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Kho khan:

e Nhu ciu bao quan thanh long sau khi thu hoach 1a khé cao nhung hién tai ba

con chua c6 quy trinh bao quan hop 1y nén khong cha dong duge ngudn cung

cép cho thi truong,

e Qua trinh tiéu thy phy thudc qua nhiéu vao thuong 14i, ba con thuong khong

chu dong trong viéc tim kiém thi truong ti€u thu nén thuong bi thuong lai ép

gia.

4.2. Nghién ciru hoan thién cong nghé san xuit ché pham (NAm men d6i khang va

mang bao an dugc) dung trong bao quan thanh long

4.2.1. Xéac dinh cac chiing giong nim moc giy hong qua thanh long dién hinh

Mot trong nhimg nguyén nhan chinh gy théi hong qua 1a do tac dong ctia hé vi

sinh vat trong d6 chii yéu 12 do ndm mbc gdy nén. D¢ tai da tién hanh phéan lap céc

chung ndm mdc gay thdi hong qua thanh long dién hinh.

Bing 4.5: Két qua phén 13p cac ching nim mdc giy thoi héng thanh long trong

quétrinh bao quan

Tén miu | So6 hrong Ty 1€ chiing Ty 1€ chiing A.flavus Ty 1€ chiing
miu A.niger phan | phanlap dwgce/sé miu | Penicillium phéan lap
lap dwoc/sd (%) dwoc/sé miu (%)
miu (%)
Thanh
50 70,89 52,36 69,47
long

Két qua da phan 1ap dugc céc loai nim Aspergillus niger va Penicillium 1a

nhimg ndm méc gy théi hong phd bién trén thanh long. Do viy, trong céc nghién ctru

tiép theo chung toi chi sir dung céc loai nAm Aspergillus va Penicillium da phan lap

duoc dé danh gid hi¢u qua cia nam men doi khang.
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Hinh 4.1: Khuan lac A.niger Hinh 4.2: Anh chup kinh hién vi dién
tir chiing A.niger

Hinh 4.3: Khuan lac Penicillium sp.
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4.2.2. Phan l4p, tuyén chon cic chiing nAm men Candida.spp ddi khang
4.2.2.1. Phan 14p cac chiing nAm men Candida.spp d6i khang

Chuing t6i da tién hanh thu thap 100 mau 1& va thanh long tir cac ngudn trong
nude va tién hanh phan 1ap cac chung nam men Candida sake di khang. Két qua dugc

thé hién & bang 4.6.

Bing 4.6: Két qua phan 1ap cdc ching nAm men

, i Ty 1& chiing ndm
. . So6 ching nam men L
Nguon phan lap S0 mau men / s0 mau thu
phén lap dwoc
thap (%)
Lé 50 3 6
Thanh long 50 4 8
Tong s 100 7 7

Két qua & bang 4.6 cho thiy tong s6 chiing nAm men d6i khang phan 1ap duoc 1a

7 chung trén tong s6 100 miu qua, chiém ti 18 7%. Trong do, ti 1é ching nAm men d6i
khang phan 14p trén 1€ 1a 6%, trén thanh long 1a 8%.
4.2.2.2. Panh gia kha ning e ché nim mdc gy thoi hong qua thanh long ciia cac
chiing n4m men d6i khang phén 1ap dwoc

T 07 chang ndm men phin 1ap duoc két hop v6i 03 ching nim men
Candida.spp sin c6 tir bd suu tap gidng ciia B mon nghién ctru Cong nghé Sinh hoc
sau thu hoach, dé tai c6 10 chung nim men phuc vu cho céc nghién ctru tiép theo.

Viéc x4ac dinh cac ching ndm men di phan 1ap dugc c6 kha ning tc ché cac
nim mbc Vd Aniger gay thdi hong qua thanh long duogc tién hanh theo phuong phap

Két qua dugc thé hién trén bang 4.7.
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Bing 4.7: Kha ning e ché nam mdc A.niger va Penicillium giy théi héng trén

thanh long ciia cic chiing nAm men Candida. spp

Kha nang tc ché nAim mdc A.niger Kha nang tc ché nim mdc
Ky hi¢u -

O cac muc do Penicillium ¢ cac mirc 6
chung —— — — — —
. Ucché | Ucché ¢ | Ucchéd | Ucchéd | Ucchéo | Ucché o

nam men
] O muc muc do muc do muc do muc do muc do
Candida ) )
do yéu | trung binh manh yeu trung binh manh
LM3 X X
LM5 X X
CAl X X
TL1 X X
TL2 X X
TL3 X X
TAl X X
TA2 X X
TA3 X X
TA4 X X
Chuthich:

Mirc d6 yéu: chi trc ché nAm mbc sau 3 ngay nudi cdy sau d6 nim moc lai

Mirc d6 trung binh: chitrc ché ndm mdc sau 6 ngay nudi ciy sau d6 nAm moc lai

Mirc ¢6 manh: rc ché hoan toan nim mdc sau 7-8 ngay nudi ciy

T 10 ching ndm men dem th kha ning @c ché nim méc A. niger va
Penicillium ching ta thiy c6 5 ching c6 kha ning e ché ndm mdc A. Niger & muc do
yéu, 4 chung tc ché & mic d6 trung binh, 1 ching Gc ché & mic do manh. 3 ching tc
ché Penicillium & mtc do yéu, 4 ching trc ché & muc do trung binh va 3 chung tc ché
0 muic do manh. Tuy nhién, chi ¢6 01 chung nim men ¢ ché ca 2 loai ndm mdc trén &
mirc d6 manh 1a ching Candida. spp TL1. Do d6 chiing toi lya chon chiing nAm men

nay cho c&c nghién ctu tiép theo.
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Hinh 4.4: Khuén lac chiing nAm men Candida spp TL1

Hinh 4.5: Anh chup kinh hién vi chiing n4m men nam men Candida sppTL1
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Hinh 4.6: Kha niing rc ché nAm mdc A.niger ciia nam men Candida spp TL1
Hinh 4.6 ciing cho thdy rang trén moi truong PDA ndm men Candida sake TL1
c¢6 kha ning trc ché hoan toan nam mdc Aspergilus niger sau 6 ngay nudi ciy.
4.2.2.3. Pinh loai chiing nAm men d6i khang tuyén chon dwgc
Chuing t6i tién hanh dinh loai ching nAim men TL1 d6i khang phan lap duoc cd
kha nang e ché manh véica 2 loai ndm mébc Penicillium va A.niger va thu duoc két
qua nhu sau:
Tdch dong va doc trinh tw gen ITS va 2,55 ARN dé dinh logi ndm men doi khing
Cip mdi diung dé khuéch dai gen ITS va 2,5 S bing PCR:
ITSP1: TCCTGGTCATTTAGAGGAAGTAAA
ITSP2: TAGAGCTGCATTCCCAAACAAC

Trinh ty doan gen md hoa rRNA ITS va 2,5s ciia chung nim men ddi khang da
dugc xac dinh thong ca hai chiéu. Trinh tu nay dugc so sanh véi trinh ty gen rRNA
ITS va 2,5S cua cac chung Candida sake co san trong Ngan hang dir lidu gen Qudc té.
Sir dung chuong trinh Fasta dé tim kiém cac trinh tu twong dong da duoc cac tac gia

khéc cong bod va so sanh voi trinh ty thu nhan duoc.

Két qua phén tich theo phan mém Fasta trinh tu mot doan gen ma hoa rRNA ITS
va 2,5s ctia chung ndm men d6i khang L81 c6 99,00% nucleotit twong dong vai trinh

tu gen rRNA ITS va 2,5s ctia chung Candida sake dang trén ngan hang gen Qudc té.
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ID CsVn ITS

SQ  SEQUENCE

TCCTGGTCAT
CCCTGCGGAA

GGATCATTAA
TGCTTGCAAG

AACACTAATA
AACGGATCTC

TTGGTTCTCG
ATTGCAGATT

TTCGTGAATC
CAGGGCATGC

CTGTTTGAGC
ACTCGGTTTA

CTTGAAAAAC
TAATCTACAA

GTTTGACCTC
TAGCGGAGGA

AAAGAAACCA
CTCAAATTTG

AAATCTGCGT
CTCTTGTCTA

TGTTCCTTGG
TGTCCATTAC

CGTGTAAAGT
708

201 T;

CCGTAGGTGA

TTAGAGAACT

AACTTTCAAC

CGTAATATGA

TGGTATTCCA

GTTGAGTGAT

CTCGTTATAC

GCATATCAAT

GCGGCAAAAG

TTGGTAATGG

TGCGATGAGA

PRELIMINARY ; DNA; 708 BP.
708 BP; 212 A; 139 C; 156 G;

TTAGAGGAAG TAAAAGTCGT AACAAGGTTT
60

AGTTTGCTTA ATTGCATTAC ACATGTTTTT
120

ATTTACTTAG TCAACAAATA AAAATATCAA
180

CATCGATGAA GAACGCAGCG AAATGCGATA
240

TTCGAATCTT TGAACGCACA TTGCGCCCTG
300

GTCATTTCTC CCTCAAACCT CTGGTTTGGC
360

ATGAAAAGCA TAACTATTAG GTTTTACCAA
420

AAATCAGGTA GGACTAACCG CTGAACTTAA
480

ACCGGGATTG GCTCAGTAAC GGCGAGTGAA
540

AAGCCGAGTT GTAATTTGAA GATGGCTACT
600

AACAGGACGT CACAGAGGGT GAGAATCCCG
660

GCTTTCGAAG AGTCGAGTTG TTTGCCAATG

CAGCTCTA

Hinh 4.7: Trinh tw nucleotide ITS va 2,5S cia ching Candida sake TL1

Két qua dinh tén bang phuong phap sinh hoc phan tir nay hoan toan phu hop véi

két qua phan loai dya trén cac dic diém vé hinh thai sinh 1y néu trén. Sau khi phan loai

theo phuong phap x4c dinh trinh ty doan gen ma hoa rRNA ITS va 2,5S chung to6i

khang dinh rang chiing nAm men TL1 d6i khang chinh x4c thudc loai Candida sake.
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So sanh véi chiing ndm men Candida sake DN15 ma Nguyén Thuy Chau va cac
cong sy da phan lap dugc trudc do, ching toi th::fly trinh ty nucleotide ctia doan gen
ITS va 2,5S ctia chung ndm men Candida sake TL1 c6 su tuong dong 99,7% so voi
ching ndm men Candida sake DN15 va chi khac biét & vi tri nucleotide s6 695 va 696
ctia ching nam men Candida sake PN15 13 GG thi & ching ndm men Candida sake
TL1 ma chung to1 phan lap dugc 1a CC.
4.2.2.4. Xac dinh kha niing e ché cia Candida sake TL1 d6i véi nim mdc gay
thdi héng trén qua thanh long

Sau khi xac dinh duoc ching ndim men ddi khang c6 kha ning trc ché nim mdc
gay thdi hong trén qua thanh long & mirc 46 manh chung t6i tién hanh thir kha niang ddi
khang ctia chung nay d6i voi nam méc gy hong trén qua thanh long. Thanh long duoc
chia thanh 6 16 thi nghiém, mdi 16 7 qua, lap lai 3 1an, mdi qua duc 4 15 bang dung cu
duc 16 vo trung & cac vi tri khac nhau trén qua theo phuong phap mé ta & muc 3.3.7.
Két qua dugc trinh bay & bang 4.8.
Bing 4.8: Kha niing wrc ché nAm moc ciia nAim men Candida sake TL1 trén qua

thanh long sau 7 ngay

STT Lo thi nghiém Ty 1¢ nhiém moc (%)
A.niger Penicillium

1 bC 100 100

2 Candida sake TL1 30 34

Bang 4.8 cho ta thiy ¢ 16 ddi chung cac vét thwong trén thanh long dugc
nhiém ndm mdc Aspergillus niger va nim méc Penicillium v6i lugng té bao 1a
10°CFU/ml ¢6 ty 1& bi hong 1a 100%. O 16 thi nghiém, véi ndm mdc Aniger ¢ bd
sung 10’CFU/ml té bao ndm men Candida sake TL1 ty 18 vét thwong bi hong 1a 30%.
O 16 thi nghiém, véi nAm mde Penicillium c¢6 bd sung 10’CFU/ml t& bao nAm men
Candida Sake TL1 ty 1é vét thuong bi hong 1a 34%. Két qua nghién ciru caa ching t6i
phtt hop véi két qua nghién ctru cia Wilson va cong su [38] thir kha nang dbi khang
ctia nAm men Candida saitoana d6i voi ndm mdc gay thdi trén qua tao. Két qua chi ra
rang, khi b sung Candida saitoana cé tac dung trc ché ndm mébc Penicillium sau 7

ngay ¢ nhiét do 24°C voi ty 18 vét thuong bi hong 1a 47%. Tuy nhién, theo mot s tac
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gia thi kha ndng trc ché ciia nam men d61 v&i nam moc phu thudc vao nhi€u yéu to6 nhu

loai qua, nhiét do, do am bao quan va kiéu 1am tén thuong qua.

Hinh 4.8: P6i ching nhiém nAim mdc bi thoi hoan toan sau 7 ngay thi nghiém

.-'.

Hinh 4.9: Thanh long xir Iy nAm men d6i khang sau 7 ngay bao quan
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4.2.2.5. Xac dinh kha ning phat trién cia Candida sake TL1 & diéu kién nhiét do
lanh (5-10°C)

Chung nim men Candida sake d6i khang ngoai kha ning @c ché manh su phat
trién ciia CAC nAm moc gy thdi hong thanh long can c6 kha ning phét trién hoic ton
tai trong moi truong nhiét do thap phi hop véi nhiét d6 bao quan lanh thanh long (5-
10°C). Chung t6i tién hanh nudi cdy Candida sake TL1 trong mdi trudng nudc chiét
malt & nhiét d6 7°C, lay mau do OD sau mdi 6h dé xac dinh su phat trién ctia chung
nim men nay. Két qua nghién ciru sy ton tai phat trién ctia chung Candida sake TL1 ¢

diéu kién nhiét 6 thap dugc trinh bay & db thi 4.1.

0,6 7

05 g "

/———'/

0,4 >
0,3

0,2

Do hap thu OD

0.1

O T T T T T T T T T T T T T 1
6 12 18 24 30 36 42 48 54 60 66 72 78 84

Thoi gian (gi®)

Do thi 4.1: Puong cong sinh trudng ciia chiing Candida sake TL1 & nhiét 9 5°C

D6 thi 4.1 cho thdy, d6 hip thu OD cua méi trudng nudi cdy tang dan theo thoi
gian, dat cao nhat 1a 0,541 sau 72h nudi cdy. Ching t6 trong diéu kién nhiét d6 5°C
ching nam men Candida sake TL1 c6 kha nang ton tai va phat trién. Két qua nay ciing
phtt hop v6i nghién ctru cta Pilar Gonzalo va cong su khi nghién ctru su phat trién cua
nim men Candida sake & khoang nhiét do 0-30°C.

4.2.3. Nghién ctru lya chon mang bao in dwoc dé biao quén thanh long

Chdng to6i da tién hanh danh gia hiéu qua bao quan qua thanh long cuia 4 cong
thirc mang bao CT27, CT27 1, CT27 2 va mang bao chitosan theo phuong phap da
néu & muc3.3.8 phan vat liéu phuong phap. Két qua danh gia duoc thé hién & bang 4.9.
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Bing 4.9: Hiéu qua bao quan qua thanh long bing c4c mang bao sau 30 ngay

Cong thie | Hao hut | Ty 1€ thdi Pé cirng (kg/cm?) Ham lwgng dudng
Mang bao : kh(‘)io/ héng (%) tong so (Brix)
wong (%) Nguyén Sau 30 Nguyén | Sau30
liéu ngay bao liéu ngay bao
quan quan
CMC- triig 3,55 7,50 2,30 0,76 1,42 11,35
stra - Sap
ong
CMC- 3,43 7,90 2,30 0,69 1,42 10,84
tring stra -
sap
carnauba
HPCMC- 3,29 8,70 2,30 0,72 1,42 11,02
trimg stra-
sap ong
Mang 3,58 7,30 2,30 0,78 1,42 11,46
chitosan
Dbi ching 6,45 24,50 2,30 0,40 1,42 9,05

Bang 4.9 cho thay, sau 30 ngay bao quan qua thanh long bang cac cong thiic
mang bao. P hao hut khéi lugng qua ¢ 16 ddi chimg 1a cao nhat 6,45%, tiép dén 1a 16
bao quan bang mang Chitosan 1a 3,58%, mang bao CMC - tring sita - s&p ong (mang
CT27) la 3,55%, mang CMC- trirng sira - sap carnauba la 3,43%, mang HPCMC-
trimg sita- sap ong la 3,29%. Ty 1é hao hut khdi lugng ciia mang chitosan cao hon 3
cong thuc mang bao CT27, CT27 1 va CT27_2 do mang chitosan cho phép cic phan

tir nudc khuéch tan qua mang.

Vé su thdi hong sau 30 ngay bao quan, 16 d6i ching thdi hong nhiéu nhét Ién
t6i 24,5% sb6 qua bao quan. Trong khi d6, thanh long bao quan bang mang CT27,
CT27 1, CT27 2 va mang chitosan ty 1& thdi hong 1an luot 1a 7.5%, 7,9%, 8,7% va
7,3%. Két qua nghién ctru vé bién d6i 46 cung ctia qua sau 30 ngdy bao quan cho thay,
& cac cong thic thi nghiém déu sut giam do cling o tat ca cac cong thuc. Mang
chitosan van giit duge do clng cao nhit 0,78 kg/cm?®. Trong khi d6, & 16 dbi chimg d6

ctmg trung binh 1 0,40kg/cm®.
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Két qua bang 4.9 cho thiy, sau 30 ngiy bao quan ham lugng dudong tong sb
trong qua & cac cong thire CT27, CT27 1, CT27 2 va chitosan déu giam tir 1,42 brix
xuéng con 11,35 brix, 10,84 brix, 11,02 brix va 11,46 brix theo thu tu. Trong d6 cong
thitc bao quan thanh long bang mang chitosan cho sy giam thap nhit. Chirng t6 mang

phu bang chitosan cé tac dung 1am cham qua trinh bién d6i sinh 1y sinh hoa trong qua.

-

Hinh 4.10: Thanh long 616 dbi chimg

Hinh 4.11: Thanh long bao quén bing mang bao Chitosan sau 30 ngay

Tir két qua khao sat hiéu qua bao quan cua 4 loai mang: CT27, CT27_1,
CT27_2 va chitosan cho thdy, Tuy mang chitosan c6 kha ning ngin can su ton thét
khdi luong khong cao nhung hiéu qua bao quan ciia mang chitosan tét hon (mang
chitosan c6 kha ning khang vi sinh vat lam giam ty 1& thdi hong), gia thanh ré hon va
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c6 kha niang Grng dung cho san xuit & qui mé 16n. Do vy, dé tai chon mang chitosan
dé két hop voi ndm men C.sake TL1 d6i khang dé nghién ctru tiép vé phuong phap
tmg dung ché pham nam men d6i khang két hop voi mang chitosan dé bao quan qua

thanh long & quy mo6 16n.

4.3. Nghién ciru tao ché phim tao mang chitosan két hop véi nAm men dbi khang.
4.3.1. Tac dung cia chitosan téi sy phat trién ciia nAm méc giy héng qua thanh
long dién hinh

Sau khi x4c dinh dugc ching ndm mdc gdy hong qua thanh long dién hinh,
ching t6i tién hanh thir tac dung ctia chitosan t&i sy phat trién cia nAm méc tuong Gmg
Vo1 cac néng do chitosan khac nhau. Tién hanh thi nghiém su phat trién ctia nAm moc
penicilium, A. niger, A. flavus trén moi trudng PDA 16ng c6 bod sung chitosan theo céac
nong do khac nhau: 0.1%; 0.2%; 0.3%; 0.4% va 0,5% chitosan (c6 do dé acetyl hoa
90% pha trong dung dich axit acetic 1%). Nudi cdy & 28°C khoang 3-5 ngay, sau dé
kiém tra sy phat trién ctia nAm mdc.

Bing 4.10: Anh hwéng ciia chitosan téi sy phat trién ciia nAm méc giy hong

qua thanh long sau dién hinh

STT Nong do Ty 1¢ 6ng nghiém c6 nAm moc phat trién (%)
chitosan (%0) Penicilium A.niger A.flavus

1 0.1 100 100 100

2 0.2 0 50 80

3 0.3 0 0 0

4 0.4 0 0 0

5 0.5 0 0 0

T bang két qua 4.10 ta thay rang ¢ nong do chitosan 0,2% tat ca cac 6ng
nghiém nudi cdy Penicillium déu khong phat trién nhung 50% 6ng nghiém ciy A.
Niger va 80% 6ng nghiém cay A. flavus van c6 kha ning phét trién. Khi ndng do
chitosan tang 18n 0,3% hodc 16n hon thi tat ca cac dng nghiém khong co sy phat trién
ctia nAm mdc, ching td & ndng do 0,3% chitosan c6 kha niang tc ché sy phét trién cua
nam mdc hoan toan sau 5 ngay gdy nhiém.

Két qua nghién ciu nay ciia chiing t6i tuong d6i phu hop véi két qua nghién

cuu cua Nguyén Duy Lam va cong sy [9], nghién clru kha nang rc ché hoan toan nam
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mdc trong mdi truong long cia chitosan & néng do6 0,15% ddi véi nadm mbc A.
fumigatus va 0,2% chitosan véi ndm mdc Fusarium dimerum. Va ciing pht hop véi
két qua nghién ctru ctia Ting Yu va cong su, 2007 [33], dd nghién ciru anh hudng ciia
nong do chitosan ddi voi ndm mébc gay thdi Penicillium expansum trén téo, két qua cho
thiy ndng d6 chitosan >=0,3% c6 kha ning tc ché hoan toan su phat trién cia nim

mdc P. expansum gay thdi trén téo.

9 /4o jAo

Hinh 4.12: Anh hwéng ciia chitosan & cac nong d9 khac nhau Ién su phat trién
cia nim moc
4.3.2. Anh hwéng ciia chitosan va chitosan + CaCl, t6i sw phat trién ciia nAm men
dbi khang
Chung ndm men Candida sake TL1 duoc nudi cdy trén méi truong nudc malt

c6 bd sung chitosan ndéng d6 0,5% c6 bd sung va khong bd sung 0,5% CaCl, theo
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phuong phap 3.3.13. Nudi trén may lic 200 vong/phut & 28°C. Ldy mau do OD dé
kiém tra sy phat trién ctia nAm men sau mdi 6h nudi cay (1ay mau trong 5 ngay).

Bing 4.11: Anh huéng ciia chitosan t6i sw phat trién ciia nAm men C.sake TL1

STT | Thoi gianlay oD
mé~iu

PC CT1 CT2
1 6 0.322 0.300 0.276
2 12 0.358 0.294 0.276
3 18 0.385 0.302 0.302
4 24 0.458 0.363 0.363
5 30 0.498 0.397 0.378
6 36 0.625 0.420 0.399
7 42 0.730 0.424 0.401
8 48 0.895 0.440 0.440
9 54 0.931 0.484 0.427
10 60 0.978 0.610 0.412
11 66 0.995 0.620 0.449
12 72 0.914 0.716 0.575
13 78 0.934 0.692 0.598
14 84 0.900 0.763 0.635
15 90 0.954 0.766 0.622
16 96 0.952 0.746 0.652
17 102 0.965 0.743 0.625
18 108 0.948 0.766 0.595
19 114 0.940 0.766 0.659
20 120 0.940 0.776 0.640

Chu thich:

CT1: NAm men nudi cdy trén mdi truong nude malt bd sung chitosan 0,5% va CaCl, 0,5%.
CT2: NAm men nudi cdy trén mditruong nudc malt co bd sung chitosan 0,5%

DbC: Nam men nudi cay trén moitruong nudc malt
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Do thi 4.2: Sw phat trién n4m men Candida sake TL1 trén cac mdi truwdong nudi
cdy c6 chitosan

Dua vao bang 4.11 va dd thi 4.2 cho thiy, trong moi trudong nudi cy nudc malt
ching nam men Candida sake TL1 phat trién tot d6 hap thy ting dan sau 3 ngiy nudi
cdy. Khi bd sung 0.5% chitosan kha nang phat trién ctia chung thip hon, mat 46 quang
thip hon (duong cong mau vang) do chitosan va axit hitu co c6 tinh chit khang nim
da 1am giam su phat trién ctia nAm men. Nhung khi két hop 0,5% chitasan v6i 0,5%
CaCl, vao méi truong nudc malt thi sy phat trién ciia nAm men tang Ién (dudong cong
mau do) tuy khong phat trién manh bang khi song trong méi trudng nudc malt (dudong
cong sinh trudng mau xanh). Ching to khi b sung 0,5% CaCl, (chat 1am mém cation
hoéa tri 2) co6 tac dung giup cho té bao nidm men c6 suc dé khang véi tac dung bat loi
ctia chitosan gitip cho ndm men phat trién tét hon trong méi trudng c6 chitosan.
4.3.3. Tac dung ciia chitosan va nim men ddi khang cé bd sung CaCl, dén sy phat
trién nam mdc gy thdi héng trén thanh long

Sau khi nghién ctru tac dung cua chitosan toi su phat trién cia ndm men d6i

khang trong méi truong nudi cay c6 bo sung CaCl, 1a moi trudng bao quan cé kha
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nang thich trng tot hon d6i voi chiing ndm men d6i khang. Do d6, chung toi tiép tuc st
dung thanh phan nay két hop v6i ndm men ddi khang dé nghién ctru anh hudng cua
chung d6i voi ndm méc gdy hong trén qua thanh long. Phuong phép tién hanh theo
muc 2.2.6, két qua thé hién ¢ bang 4.12.

Bing 4.12: Anh huwéng ciia chitosan va nAm men Candida sake TL1 ¢6 bd sung

CaCl, 0,5% dén sw phat trién ciia nAm méc giy héng trén qua thanh long

Céng thite thi nghiém Ty 1€ Ifhiél-n nam moc sau 7 ngay bz'i(f qufm- (%)
Penicillium Aspergillus niger
bC 100 100
CT1 34 30
CT2 67 78
CT3 60 69
CT4 23 20
CT5 18 16

Cha thich:

Céong thirc 1 - Dich t& bao ndm men 10’CFU/m.

Cong thirc 2 - Dung dich chitosan

Cong thirc 3 - Dung dich chitosan bd sung 0.5% CaCl,

Coéng thtic 4 - Dich t€ bao nam men 10'CFU/ml chtra 0,5% chitosan.

Cong thic 5 - Dich té bao nAm men 10’CFU/ml chtra 0,5% chitosan va 0,5% CaCl,.
- Pbichimg: nudc cat tiét tring. . .

Nhin vao bang 4.12, ta thay sau 7 ngay ¢ 16 doi chung cac vét thuong trén thanh
long dugc nhiém nidm méc Aspergillus Niger va ndm méc Penicillium véi lwong té bao
la 1x10* CFU/ml ¢6 ty 1& bi hong 1a 100%. O 16 thi nghiém cong thirc CT1 v6i nim
mdc A. Niger ¢6 bd sung 1x10’CFU/ml té bao nim men Candida sake TL1 ty 1& vét
thuong bi hong 14 30%, vi ndm mbc Penicillium c6 bd sung té bio ndm men Candida
sake TL1 ty 18 vét thuong bi hong 1a 34%. G CT2 chi sir dung 0,5% chitosan, voi ndm
mdc Penicillium 18 vét thuong bi hong 1a 67%, vi nam mdc A. Niger 1& vét thuong bi
hong 13 78%. Cong thirc CT3: thi nghiém bd sung 0,5% chitosan va CaCl, 0,5% thi ty
1¢ vét thuong bi hong & nhitng 16 ¢c6 nAm mdc Penicillium 1a 60%, A. Niger 1a 69%.
Cong thuc CT4: ¢6 dich té bao ndm men 10'CFU/ml va 0,5% chitosan, ty 1& vét
thwong bi hong & nhitng 16 ¢6 ndm mdc Penicillium 1a 23%, A. Niger 1a 20%. O cong
thirc CTs: ¢6 dich té bao nAm men 10’CFU/ml chira 0,5% chitosanva 0,5% CaCl,, ty 1&
vét thuong bi hong & nhimg 16 ¢6 nim mdc Penicillium 12 18%, A. Niger 1a 16%. Nhu

vy, ¢ nhitng vét thuong duoc Xt 1y bang dich té bao ndim men Candida sake LT1 va
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0,5% chitosan c6 bd sung 0,5% CaCl, c6 ty 1& vét thuong bi hong 1a thap nhat. Két qua
nay phu hgp voi nghién ctru cuia Wilson va cong sy, da st dung 0,1% chitosan +0,5%
CaCl, + Candida saitoana {rc ché su phat trién cia nAim mdc Penicillium expansum
trén cam va chanh ty 1¢ théi hong 1a 33% [37].
4.4. Két qua nghién ciru cdng nghé nhan nudi ching nim men Candida sake L81
4.4.1. Nghién ctru cong ngh¢ nhan nuéi & quy mo phong thi nghiém
4.4.4.1. Lwa chon méi truwong thich hgp cho nhan nuéi Candida sake TL1
Chung t6i tién hanh nudi cdy chung ndm men trén 3 loai moi truong khac nhau,

gdm: moi trudng malt, mdi trudng ri duong va moi trudng ri duong két hop voi mudi
khoang. Két qua duoc trinh bay trong bang 4.13.

Bang 4.13: Mat dj té bao ciia chiing nAm men Candida sake TL, trén cac moi

truong khac nhau

STT M&bi trudng Mat dé té bao C. Sake (CFU/mI)
1 | Malt 3,4 x 10°
2 | Riduong 1,5 x 10°
3 | Ri dudngtvi luong 2,9 x 10°

Két qua ¢ bang 4.13 cho théy méat d6 té bao C.sake dat dugc cao nhét trén moi
truong nude chiét malt 1 3,4 x 10°CFU/ml, tiép theo trén méi truong ri dudng + vi
lwong mét do té bao C. sake TL1 1a 2,9x10°CFU/ml va thép nhét 1a 1,5x10°CFU/mI

khi nu6i C. sake TL1 trén mdi truong ri duong.

Tir két qua nay chung toi nhan thay rang, méi truong nudc chiét malt 13 moi
trudong thich hop nhét cho sy phét trién cua ndm men TL1. Ngudn dudng trong nudc
chiét malt chu yéu 1 glucoza do d6 ndm men dé tiéu thu hon cac loai dudng khac c6
trong ri duong. Két qua nay cung phu hop v6i két qua da thir kha ning ddng hda mot
s6 loai dudng cua nim men TL1. Tuy nhién, & quy md pilot ching téi chon moi
truong ri duong + vi lugng vi khong chi 1a moi trudng thu duge luong sinh khbi nam
men kha cao ma con 12 mdi truong ré tién mang lai hiéu qua kinh té cao hon so voi

moi truong nude chiét malt.
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4.4.4.2. Nghién ctru anh hwong ciia nhiét d6 nudi cly

Nhiét d6 dong vai tro chu yéu trong su sinh trudng cua vi sinh vat va tac dong
dén viéc nay chdi cua ndm men. Thi nghiém dugc tién hanh véi cac khoang nhi¢t do
thay dbi tir 1an luot 1a: 24, 26, 28, 30, 32 va 34°C.

Két qua xac dinh nhi¢t do tot nhéat cho hiéu qua tao sinh khdi ndm men duoc

trinh bay & bang 4.14.

Bing 4.14: Anh huéng ciia nhiét do nudi cay

STT Nhiét d¢ (°C) Mt do té bao C.sake TL1 (CFU/mI)
1 24 2,5 x10°
2 26 3,0 x 10°
3 28 3,4 x10°
4 30 3,3 x10°
5 32 2,4 x10°
6 34 2,0 x 10°

Két qua & bang 4.14 cho thiy ¢ nhiét d6 28°C mat do té bao C. sake TL1 thu
duoc cao nhat dat 3,4 x 10°CFU/ml, tiép theo & nhiét 46 30°C mat do té bao 1a 3,3 x 10°
CFU/mI. O cac khoang nhiét o khao sat con lai mat do té bao C. sake dat thip hon.
Két qua nay cho thiy nhiét 6 thich hop nhét dé nudi cdy ndm men C. sake TL,; Ia
28°C, két qua nghién ctru ctia chung t6i hoan toan phu hop voi két qua nghién ciru cia
Wilson va cong su [8] khi nghién ctru nhiét do nuoi céy thich hop cho nidm men C.

sake phat trién 1a trong khoang 22-28°C.
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4.4.4.3. Anh huong thoi gian nudi cdy
Thoi gian nudi cdy c6 anh huong 16n dén sinh trudng va phat trién ciia nAm men.
Néu két thiic qua trinh nudi cdy thi san luong sinh khdi té bao chua dat dén tbi da, néu
két thuc muon thi s& anh huong dén chat luong gidng ciing nhu ting chi phi san xut.
Két qua x4c dinh anh hudng cua thoi gian nubi cdy dén kha ning phat trién cua

chung ndim men TL, dugc trinh bay & bang 4.15.

Bing 4.15: Anh huéng ciia thoi gian nudi cay

STT | Thoi gian nudi ciy (h) | Mat dé té bao C.sake x10° (CFU/mI)
1 6 3,56
2 12 5,70
3 24 10,56
4 36 21,07
5 48 26,70
6 60 28,90
7 72 34,05
8 84 35,66
9 96 36,01
10 102 35,20
11 108 34,20

Tir s6 liéu thu duoc cé thé théy réng: mat d6 t& bao nAm men C.sake TLI tang
dan theo thoi gian nudi cdy va dat cuc dai 1a 36,01 x 10° CFU/mI tai 96h. Tuy nhién,

mirc d¢ tang khong nhiéu so v6i thoi diém 72h nudi cdy, ¢ thoi diém 72h nudi cdy mat
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d6 té bao da dat 34,05 x 10°CFU/ml. Vi vay, dé giam chi phi san xut chung t6i chon

thoi gian 1én men ching nAm men Candida sake TL1 1a 72h.
4.4.4.4. Anh huéng pH méi truong

Két qua theo ddi kha ning tao sinh khoi ciia Candida sake TL,; sau 72 gio nudi

ciy duoc trinh bay ¢ bang 4.16

Bing 4.16: Méat do té bao ciia chiing nim men C.sake TL, nudi cdy & pH khac

nhau
STT pH Mt do té bao C.sake x 10°(CFU/mI)
1 5,0 1,74
2 55 2,32
3 6,0 3,46
4 6,5 3,57
5 7,0 3,11
6 75 2,13

Két qua thu dugc ¢ trén cho théy: tai pH 5; 5,5; 7,5, méat do té bao thép. Mat do
té bao cao nhét cao nhit tai pH 6,5, dat 3,57.109 CFU/ml. Nhu vay chung nidm men
Candida sake TL1 phat trién t6t & pH trung tinh tir 6 dén 7. Két qua cua chung toi
ciing phu hop voi nghién ctru cia Wilson va cong su [8], tac gia di chirng minh nam

men Candida sake c6 kha nang phat trién tot nhét 1a 6 pH 6,2 - 7,2 va ¢ 28°C.

4.4.2. Nghién ciru cong nghé nhin nuéi & quy mé Pilot 100lit/mé
4.4.2.1. Anh huéng toc @9 khuay

Chung nidm men C. sake duogc nudi céy trong diéu kién cé khqu nén tdc do
khudy c6 anh huong rat 16n dén qua trinh cung cip oxy cho su phét trién cia té bao.
Dé nghién ctru anh hudng cua toc d6 khudy dén qua trinh nhan nudi ndm men, ching
t6i tién hanh nhan nuéi chung ndm men C. sake & cac téc d6 khudy khac nhau 100,
150, 200, 250 va 300 vong/phut; 1y miu xac dinh mat d6 té bao sau 72 gio nudi cay.
Két qua dugc trinh bay & bang 4.18
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Béng 4.17: Mat d té bao ciia ching nim men C. sake TL,
khi nudi cdy 6 cac toc @0 khuidy khic nhau

STT Téc do khqu Mat do té bao nAm men Candida sake
(vong/phat) TL1 (x10° CFU/mI)
1 100 0,23
2 150 1,52
3 200 2,90
4 250 2,82
5 300 2,17

Két qua cho thiy khi téc do khudy 13 100 va 150 vong/phat thi mat d6 té bao thép
hon & toc d6 khudy 200 vong/phit (mat do té bao dat cao nhét), nhung khi téc do
khudy 1a 250 vong/phit va 300 vong/phit thi mat o lai giam. Nhu vay tbc do khudy
200 vong/phut 1a tbc do thich hop cho su phat trién ctia nAm men Candida sake TL1
khi nudi cdy & quy mé pilot.

4.4.2.2. Anhhwéng ciia ti 18 gidng

Trong thi nghiém nghién ctru anh hudng cua ti 1& giéng, chung toi nudi cdy gidng
nim men trén moi truong ri duong + mudi khoang vai ti 1& gidng bd sung & cac mirc
khac nhau 1a 5%, 7% va 9%. Két qua x4c dinh mat 6 té bao nim men sau 72 gio &
28°C, pH= 6.5 dugc trinh bay ¢ bang 4.18

Bing 4.18: Mt d) té bao ciia chiing nAm men C. sake TL, & cac ti 1¢ gidng khac

nhau
STT Ty 1€ tiép gidng (%) Mat dé té bao (CFU/ml)
1 5 2,92 x10°
2 7 3,34 x 10°
3 9 3,51 x 10°
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Két qua bang 4.18 cho thiy khi ti 1& giéng 12 9% thi mat do té bao ndm men dat
cao nhét 1a 3,51.10° /ml, tiép theo khi ti 1€ tiép giéng 1a 7% mat do té bao nAm men dat
3,34.10%/ml va mat do té bao dat thip nhit khi bd sung 5% gidng. Tir két qua nay
chung t6i nhan thay khi bo sung ti 1¢ giéng 12 7% va 9% thi mat do té bao ndm men
khong chénh nhau nhiéu vi vAy dé tinh hiéu qua kinh té cho qua trinh 1én men chung
t61 chon ti 1& gidng thich hop 13 7%.
4.4.2.3. Anh huéng cia dd oxy hoa tan trong qua trinh nudi cdy dén mat dp té
bao ciia chiing n4m men Candida sake TL1

Chuing t6i d3 tién hanh nghién ctru anh hudng cua d6 oxy hoa tan dén mat do té
bao cila chiing C.sake TLI trong sudt qua trinh nudi cdy & quy md 100lit/mé, theo hai

thi nghiém sau:
Thi nghiém 1: Duy tri do oxy hoa tan 100% trong sudt qua trinh nudi cay.

Thi nghiém 2: D oxy hoa tan tir gio thir 12 giam xudng 90% va duy tri dén khi

két thuc qua trinh nudi cdy.

Tién hanh ldy miu va x4c dinh mat d6 té bao tir gid thir 6 tro di. Két qua duoc

trinh bay ¢ bang 4.20.
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Bing 4.19: Anh huéng ciia d§ oxy hoa tan

Thi nghiém 1 Thi nghiém 2
Thoi gian 1én Mat do té bao Mat do té bao
men (h) Do oxy hoa nam men Do oxy hoa nam men
tan (%) C.sake (x10° tan (%) C.sake (x10°
CFU/ml) CFU/ml)
6 100 3,06 100 3,06
12 100 5,30 100 5,30
24 100 11,56 90 8,53
36 100 19,27 90 9,68
48 100 24,76 90 11,42
60 100 26,91 90 17,95
2 100 33,34 90 20,63
84 100 33,97 90 20,63
96 100 34,21 90 22,76
102 100 34,20 90 19,12
108 100 34,00 90 18,87

Két qua bang 4.19 cho thdy khi diéu khién do oxy hoa tan trong sudt qué trinh
nuoi céy chim suc khi 1a 100%, mat do té bao ndm men C.sake TL1 cao nhat thu dugc
1a 34,21x10° CFU/ml tai thoi diém 96h. Khi do oxy hoa tan duoc tac dong trong qué
trinh nudi cdy, giam tir gio tha 12 xudng con 90% ¢ thoi gian con lai ciia qua trinh 18n
men, mét do té bao ndm men C. sake TLI1 giam Xuéng con 22,76 x10® CFU/ml tai thoi
diém 96h. Chimg to C. sake TLI 1a chung hiéu khi cao va can oxy trong qué trinh 1én

men tao sinh khoi.
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4.4.3. Quy trinh cong nghé nhan nudi va tao ché phim tao mang chitosan két hop

v6i nam men ddi khang Candida sake TLO1

Tang lén - . :
men 150 Mai trwong ri
Iit duong
Khudy & tbc do
200 v/ph :
Khir trung méi
— trwong
Lam ngudi moi
truwong
Giai
Nhan Gibdng nim doan 1
nuoi — men
‘ Ly tamlién
tuc
Sinh khéi n4m
men
Nwéc cat . .
Ting Axit acetic
150lit
Chitosan
— CacCl,
‘|
+— Khuay & téc do 200 viph
Loc
Giai
doan 2 Dung dich chitosan
trong acetic 1%
Sinh khéi -
X — A -
nam men Khuay 190
200v/phat
- Ché pham TLO1
Giai P
doan 3
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Thuyét minh quy trinh
Giai doan 1: Nhén nudi, thu hdi sinh khoi nAm men ddi khang

Chung ndm men Candida sake duoc giir gidng bang phuong phap dong kho
hodc bao quan trong glyxerol ¢ ti lanh — 20°C hodc — 80°C. Hoat hoa giéng va ciy
truyén sang ong thach nghiéng chira moéi truong nudc chiét malt, nudi ciy & 28°C,
trong 48h. Nhéan giéng Candida sake trén méi trudng nudc malt trong binh tam giac
500ml, thé tich moi trudng nudc malt 13 150ml/binh. Lic trén may lic téc do
200v/phiit, & nhiét d6 28°C trong thoi gian 48 gio. Tiép gidng véi ty 18 7% vao ting
1én men chtra 100 lit moi truong ri duong (pH: 6,5) da duogc khur trung & latm trong 30
phdt va 1am ngudi. Nhan nudi ndm men ddi khang & nhiét do 28°C, khudy & téc do
200v/phit, 6 oxy hoa tan 100%. Sau 72h dirng 1én men, ly tdm 16.000v/phit thu hoi

sinh khoi nam men.

Giai doan 2: Pha ché dung dich chitosan

Tang inox (dung tich 150 lit, c6 canh khudy va hé thdng gia nhiét) cho 99 lit
dung dich axit acetic 1%, sau d6 cho chitosan vao bat canh khudy voi toc do6 200
vong/phit trong 10 gid. Dung dich chitosan tho duoc loc qua mang loc, sau d6 bo sung
nude cat dén 1001it, khudy voi tée d6 200 vong/phut trong vong 2 gid. B6 sung 500g
CaCl,, khudy voi tbe do 150-250 vong/phit trong 2h. Ta thu dugc dung dich chira
0,5% chitosan va0,5% CaCL,

Giai doan 3: Phéi tron tao ché pham nam men d6i khang Candida sake TLO1

Sinh khdi nAm men Candida sake sau ly tam duogc chuén do (mat do Iudén luoén
> 10°CFU/g) s& dugc bd sung vao dung dich chira 0,5% chitosan va 0,5% CaCL, v6i
mot luong thich hop (sao cho 100 lit dich tao thanh c6 mat do nidm men Candida sake
dat tir 2-5.10°CFU) rdi khudy 200 vong/phat trong 10 phit. Dung dich tao thanh duoc
rot vao can 5 lit va bdo quan.
4.5. Nghién ctru tinh on dinh va an toan sinh hoc ciia ché pham Candida sake
TLO1

4.5.1. Nghién ciru tinh 6n dinh ciia ché phdm Candida sake TLO1

Ché pham Candida sake TLO1 ngoai kha ning d6i khang cao can dam tinh 6n dinh

sau thoi gian bao quan, luu thong phan phdi dén tay ngudi st dung. Chung t6i tién
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hanh x4c dinh mat 6 ndm men Candida sake TLO1 trong ché pham sau céc khoang

thoi gian 1, 2, 3, 4, 5, 6...va 10 thang bao quan. Két qua duoc trinh bay trén dd thi 4.3

»

5 &5 12

10E8CFU/g

O nam men X
N

1 \1.17

O ’s -0 N7 an 2
T T T T T T T T T o1 vy

0 1 2 3 4 5 6 7 8 9 10
Theoi gian (thang)

Mat d

Po thi 4.3: Kha niing ton tai ciia Candida sake TL1 trong ché pham TLO1

D6 thi 4.3 cho thay, mat d6 ndm men d6i khéng trong ché pham giam dan theo thoi
gian bao quan. Mat do giam cham trong khoang tir 1-6 thang bao quan (mét d6 ndm
men trong ché phdm ban dau 14 5,12x10°CFU/g giam xudng con 3,06x10°CFU/g). Sau
6 thang mat d6 nim men trong ché pham giam nhanh, sau 10 thang bao quan mat do
nidm men trong ché phdm 1a 2x10° CFU/g. Diéu nay chirng to cac thanh phan trong ché
pham khong anh huéng nhiéu dén kha ning ton tai cia nAm men Candida sake TLO1

trong khoang 6 thang bao quan.
4.5.2. Nghién ciru tinh an toan sinh hoc ciia ché pham Candida sake TLO1

Két qua tham do trong thir nghiém trén chudt tai Vién Kiém nghiém thudc Trung
wong so bd cho thiy, ché pham TLO1 thir nghiém khong ¢ cac thanh phan gay doc ¢6
thé giy doc tinh cép. Két qua thr nghiém trén 40 con chudt, chia thanh 4 nhom gom 1
nhoém ddi ching dung dung dich hd tinh bot 5% va 3 nhom thir theo muirc lidu da xay
dung ¢ phén vat li¢u phuong phap. Két qua nghién ctru tht nghiém tinh an toan cua

ché phdm TLO1 trén chudt dwoc trinh bay & bang 4.21.
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Bang 4.20: Bang theo doi trong lwgng chudt

STT Nhom chirng STT Nhom thir 1
Truée TN (g) Sau TN (g) Truéc TN (g) Sau TN (g)
1 18.0 25.0 11 18.5 255
2 18.5 25.5 12 18.0 24.5
3 18.0 24.0 13 18.0 25.0
4 18.0 25.0 14 18.5 24.0
5 19.0 26.5 15 19.0 25.5
6 18.5 27.0 16 18.0 26.0
7 18.0 25.0 17 19.0 27.0
8 18.0 25.5 18 18.5 25.5
9 18.0 24.0 19 18.0 24.0
10 18.5 26.0 20 18.5 24.5
STT Nhém thir 2 STT Nhém thir 3
Truéce TN (g) Sau TN (g) Truéce TN (g) Sau TN (g)
21 18.0 24.5 31 18.5 24.5
22 18.5 24.5 32 18.0 26.0
23 18.5 24.0 33 18.5 26.0
24 18.5 25.0 34 18.5 24.5
25 19.0 26.0 35 18.5 25.5
26 18.5 27.0 36 18.0 24.5
27 18.0 25.5 37 18.0 24.0
28 18.5 26.0 38 19.0 26.0
29 18.5 25.5 39 18.5 25.0
30 19.0 26.0 40 18.0 25.5

Chudt & nhém chirng va cac nhom thir sau thoi gian theo doi déu tang trong

luong co thé (g) so véi trong luong ban dau.
Tiéu thu thirc dn va nwéc udng cia chudt:
- Nhom chimg: Hoat ddng va in uéng binh thudng.

- Cac nhom tht: Sau khi udng thudc va trong 7 ngay theo doi nhém thir khong nhan

thdy c6 biéu hién gi khac thuong so véi nhom chirng.
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Quan sat d4u hiéu ngd doc:

Khong nhan thay c6 biéu hién ngd doc & cac nhom thir sau khi udng mau thir va
trong thoi gian theo di. Khong c6 chudt chét trong qua trinh thir nghiém

MAu Ché pham ndm men d6i khang Candida sake TL1 do B6 mon Nghién ctru
Cong nghé sinh hgc sau thu hoach — Vién Co dién Nong nghi¢p va Cong nghé Sau thu
hoach gui téi yéu cau thir doc tinh cép trén chudt nhat tring c6 két qua nhu sau: Cho
chudt udng nguyén mau thir véi mirc lidu tir 20 — 60 ml mau thi/ kg chudt khong nhin
thiy biéu hién gikhac thuong khong nhan thy biéu hién ngd ddc trén chudt thi nghiém
trong thoi gian theo ddi. Tat ca chudt déu an udng, hoat dong binh thuong. Khong xac
dinh duoc lidu gay chét 50% dong vat thi nghiém (LD50) vi & muc liéu ti da co thé

cho uéng khong gay chét chudt.

4.6. X4y dung quy trinh bio quén thanh long thwong phim bing ché pham TL01
4.6.1. Nghién ctru xir Iy qua thanh long truwéc bio quin bing mét so6 chat sat
trung thong thudng
Pé tai tién hanh khao sat tac dung clia mot sd chét sat tring thong thuong t6i su

phat trién cua nam moc gay thoi hong trén qua thanh long Binh Thuan. D6 1a nude
Clorin va dung dich 3% Na,CO;. D¢ so sanh, thuc nghiém dugc bo tri gom 3 cong
thirc nhu sau:

- DPC: Ngam trong nudc may ¢ nhi¢t d0 phong trong 120 gidy

- CT1: Ngam trong nudc Clorin 0,1% ¢ nhiét dd phong trong 120 gidy

- CT2: Ngam dung dich 3% Na,CO3; ¢ nhi¢t d0 phong trong 120gidy
Két qua thi nghiém duoc thé hién ¢ 4.13
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Hinh 4.13: Hiéu qua sau 5 ngay xir 1y nAm mdc giy thdi héng bing mot sb
chit sat trung

(PC: Nudc thuong; CT1: Nude Clorin trong 120 gidy; CT2: 3% Na,CO; trong 120giay)
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Tir hinh 4.13 cho thiy hiéu qua cua mot sd chit sat tring thong thuong ciing
lam giam dugc khoang mot nira ty 1& phat trién ctia nAm mdc gy thdi hong trén qua
thanh long so véi d6i ching (PC). Két qua phét trién nam mdc sau xir Iy 5 ngay cho
thiy cong thirc CT1 ngam dung dich Clorin trong 120 gidy va CT2 ngam trong dung
dich 3% Na,CO; déu co tac dung han ché ndm méc phat trién va khd ng c6 su khac biét
co ¥ nghia gitra hai loai dung dich nay. Chiing t6i khong quan sat thiy cac biéu hién

ton thuong hinh thirc bé mit qua & céc cong thirc.

Viéc chon Clorin 0,1% vi chat sat trung nay dugc khuyén cao su dung rong rai

trong sat trung nudc may va nhiéu loai rau qua tuoi.

4.6.2. Thir nghi¢m bio quin thanh long thwong phim bing ché pham TL-01

(chitosan + nam men d6i khang + CaCl,)

Nhu dd néu trong phan vét liéu va phuong phap muyc 2.2.7 chung toi tién hanh
bao quan thanh long thwong phdm véi cac 3 cong thirc thi nghiém tuan theo quy trinh
bao quan thanh long VietGAP: Thanh long sau khi xtr 1y ché phdm dugc dé kho o
nhiét d6 thudng, c6 thong gié cudng birc, sau d6 duoc bao géi trong tii PE co6 duc 10,
dit trong thung cacton va dua vao bao quan & nhiét d6 5°C, d6 4m 85-90%. Pinh ky
ldy mAu kiém tra cac chi tiéu: hao hut khdi luong ty nhién, bién d6i mau sic qué, bién
doi do cung, ham lugng chét kho hoa tan va mat do nAm men ddi khang tdn tai trén
qua.
4.6.2.1. Anh huwdng ciia ché pham TL-01 dén ti 1é hao hut khoi lwong tw nhién ciia

thanh long trong qua trinh bao quan

Hao hut khéi luong tu nhién 1a su giam khdi luong cta rau qua trong qua
trinh bao quan do su thoat hoi nudc va tén hao cac chit hitu co trong khi ho hiap. Hao
hut khdi lwong tu nhién c6 anh hudng réat 16n t6i hiéu qua kinh té cua cong tac bao
quan. N6 1am hao hut khdi luong, giam gia tri dinh dudng ciing nhu anh hudng 16n toi
hinh thirc bén ngoai cta qua. Sy giam khdi lugng ty nhién 1a khong thé tranh khoi
trong qué trinh bao quan bét ky loai rau qua ndo, véi bat ky hinh thic ton trit bio quan
nao. Tuy nhién néu chon dugc phuong phap va diéu kién ton trit téi wu c6 thé lam
giam duoc su hao hut khdi lugng td1 muc toi thiéu. Két qua thi nghi¢m dugc mo ta

bang 4.21 va d6 thj 4.3
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Bing 4.21: Ty 1 hao hut khdi lweng tw nhién ciia qua sau thoi gian bao quan

Ty 1€ hao hut (%) sau thoi gian bdo quan
CT Sau 10 Sau 20 Sau 30 Sau 35 Sau 37
ngay ngay ngay ngay ngay
PC 1.457 4.25° 5.147 6.58° 9.797
CT1 0.59° 1.88" 3.43° 4.80° 6.15°
CT2 0.49° 1.47° 3.05° 4.15° 7.20°
CT3 0.53% 1.09° 1.9¢ 2.62° 3.74°

(Ghi chii: Cdc gid tri ciing mot cét ¢é chi s6 mii khdc nhau thi khéc nhau ¢6 y nghia &

mirc y nghia o= 0.05)
Chu thich:
DPbichung:  Khong st dung bat ky chit bao quan nao.
Cong thitc 1 - Dung dich 0,5% chitosan bd sung 0,5% CaCl,.
Cong thtic 2 - Dich té bao ndm men 10'CFU/ml chira 0,5% chitosan.
Céng thirc 3 - Dich té bao ndm men 10’ CFU/ml chira 0,5% chitosan va 0,5% CaCl,.
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Po thi 4.4: Ti 1¢ hao hut khéi lwgng tw nhién (%) ciia qua thanh long trong qua

trinh biao quian bz‘ing cac ché pham tao mang
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Qua bang 4.21 va d6 thi 4.4 ching t6i nhan thay, hao hut khdi luong tu nhién
din ra ¢ tat ca cac cong thic va déu ting dan theo thdi gian bao quan. Cu thé cong
thirc DC ¢6 ti 1é hao hut khdi lwong ty nhién sau 10 ngay bao quan 1a 1.45%, ti 18 nay
tiép tuc ting manh trong cac ngay bao quan tiép theo va 1én t&i 4,25% sau 20 ngay bao
quan, sau 37 ngdy bao quan ty 1& hao hut 13 9,79%. Hao hut khdi luong ty nhién ¢
cong thire DC 12 16n nhat va khéac biét nhét so v6i cac cong thire duge phu mang trong
cing diéu kién bao quan (& mic y nghia 0.05). Cac cong thirc duge phi mang tuy su
hao hyt van dién ra nhung ti 1¢ hao hut gidm rd rét so v6i cong thirc PC. Sau 10 ngay
bao quan, hao hut khéi lugng tu nhién ¢ CT1 12 0.59%, CT2 1a 0.49%, CT3 1a 0.53%.
Céc ngay bao tiép theo ty 1¢ hao hut tiép tuc giam, sau 20 ngay bao quan, ti 1é nay 1a
1,88% & CT1, 1,47% & CT2, 1,09% & CT3. Trong cac cong thirc c6 mang phu thi CT3
c6 ti 16 hao hut thap nhit chirng to mang CT; c6 kha nang chdng mat nude va han ché

qua trinh ho hép t6t nhat. Piéu nay dugc thé hién rét rd trén d thi 3.3.

Nhu véy, c6 thé khang dinh ché pham mang bao chitosan két hop vi ndm men
d6i khang dung trong bao quan thanh long c¢6 thé 1am giam ti 18 hao hut khdi luong tu
nhién & qua.
4.6.2.2. Anh hwéng ciia ché pham tao mang téi s bién doi mau sic ciia vé qua

Mau sic bén ngoai cua qua thanh long 1a mot chi tiéu quan trong dé danh gia
chét luong cua qua. Trong qua trinh bao quan cac qua trinh sinh 1y, sinh hoa vin dién
ra manh mé&. Qua trinh nay dugc biéu hién ra bén ngoai chinh 1a sy bién d6i mau sic
vo qua. Pé khao sat anh huong ctia mang phu t6i su thay d6i mau sac vo qua chung toi
da tién hanh do mau sic vo qué theo phuong phap mé ta & muc 2.3.3. Két qua duogc
thé hién ¢ bang 4.22.a; dd thi 4.5.a va bang 4.22.b; d6 thi 4.5.b.

Bing 4.22.a. Sw bién doi d sang vé qua thanh long( L) dwoc biao quan bang céc

ché phim tao mang khic nhau

Thoi gian bao quan (ngay)
CT Nguyén . Sau 10 Sau 15 Sau20 | Sau37
_ Sau 5 ngay . . . .
liu ngay ngay ngay ngay
PC 34,36% 33,45° 30,15° 29,17° 25,32 | 18,82°
CT1 34,367 36,25® 35,017 34,677 33,587 | 30,98°
CT2 34,36° 35,12° 35,01° 33,51° 30,19™ | 28,96°
CT3 34,367 36,97a 35,942 34,287 33,487 | 32,917
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Qua bang 4.22.a va d thi 4.3.a chiing ta thdy do su bién d6i d6 sang ciia vo qua
(L) & tat ca cac cong thuc CT1,CT2,CT3 déu ting nhe ¢ thoi ky dau bao quan (trong
khoang 5 ngay dau sau khi bao quan). P9 sang cta vo qua ban dau 34,36, sau 5 ngay
b4do quan cac dd sdng & cac cong thuc tang lén CT1: 36,25; CT2:36,12; CT3: 36,97
con & cong thirc ddi chimg do sang giam ngay tir nhitng ngay dau nguyén nhan la do
céc cong thirc mang bao gitp ting do lang bong bé mit, ting d6 sang cho vo qua. Thoi
gian bao quan cang tang, 46 clng cua qua giam dan, vo khé tach ra khoi thit qua hon,
tai qua xuét hién hién tuong chuyén mau va héo, ddm nau dan xuét hién, do sang cua
qua giam di. Nhin vao db thi 4.3.a & cong thirc ddi chimg sy chuyén mau cia vo qua
16n hon & céc cong thic khéc, thoi gian bao quan cang dai thi sy khac bi¢t cang rd rét
do vo qua bién d6i manh, tai qua ta dan, dém nau xuit hién mau vo giam manh. O
CT1, CT2, CT3 d6 sang cua vo qua khac nhau khong nhiéu tuy nhién coéng thic CT3
c6 d6 sang clia vé qua cao hon cac cong thic khac, van gitr duoc do sang bong ciia vo

qua sau 37 ngay bao quan.
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Po thi 4.5.a. Sy bién d6i dd sang vé qua thanh long (L) dwoc bao quén bing cac
ché phim tao mang khic nhau
Su bién doi mau sic vo qua dugc thé hién bang gia tri a cling tuan theo quy

luat tuong tu dugc thé hién qua bang 4.22.b va d6 thi 4.5b.
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Gia tri a biéu thj cho dai mau tir xanh 14 cay (-60) dén d6 (+60). Trong nhiing
ngay dau bao quan mau sic cia v qua ddm hon do sic do ciia qua ban dau khi méi
thu hoach c6 do tuoi hon sau khi bao quan mau vd cé su chuyén héa cia céac sic to
anthocyanin, carotenoid, cac chat hoa tan ting, d6 cirng ctia qua giam lam cho mau sic
ctia v qua sim hon dugc thé hién rét rd qua dd thi 4.5b. Tuy nhién & cong thuc ddi
chtng, sic d6 chi ting ¢ nhitng ngay dau bao quan (5 ngay dau) con sau d6 thi giam
dan. O nhitng cong thirc mang bao dic biét & cong CT2, CT3 gitp tdng mau sic clia vo
qua va giit dwoc mau sic trong sudt thoi gian bao quan.

Bing 4.22b. Sw bién d6i mau sic vé qua (a) dwgc bao quan bang cac ché pham

tao mang khac nhau

Thoi gian biao quan (ngay)
CT Sau 10 Sau 15 Sau20 | Sau37
Nguyén liéu | Sau 5 ngay . . . .

ngay ngay ngay ngay
bC 29 557 30,387 29,447 28,87° 27,637 25,077
CT1l 29 552 31,56° 32,64° 35,012 33,91° 32,43°
CT2 29 557 34,327 34,137 34,977 35,197 34,617
CT3 29 55° 33,17° 31,38° 30,95° 29,67° 30,75°¢

(Ghi chii: Cdc gid tri ciing mot cét ¢6 chi s6 mii khdc nhau thi khéc nhau ¢6 y nghia &

murcy nghia o= 0.05)
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Do thi 4.5b. Sw bién ddi mau sic vé qua (a) dwoe bio quéan bang cac ché phim tao
mang khéc nhau
Nhu vy thanh long dugc phit mang c6 mau sic sang va tuoi lau hon so voi d6i

ching khong pha mang va cong thirc mang bao: bang 0,5% chitosan két hop v6i nam
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men d6i khang va 0,5% CaCl, giit cho qua c6 mau sic ddm hon, sang bong hon va

tuoi 1au hon.

4.6.2.3. Anh huéng ciia ché phim tao mang téi sw bién doi d cirng ciia rudt qua
Do cling cua rudt qua 1a mot trong nhimg chi tidu vat 1y quan trong dé danh gia

su thay doi trang thai két cau ctia rudt qua. Pé khao sat anh hudng cia ché pham tao

mang dén su bién d6i cua dd cimg rudt qua trong qua trinh bao quan, chung toi di tién

hanh theo ddi va xac dinh theo phwong phap mé ta & muc 2.3.4 Két qua thu duogc thé

hién & bang 4.23 va do thi 4.6

Bing 4.23: Sw bién d6i dd cing ciia rudt qua thanh long dwoc bio quan bang céc

ché phim tao mang khac nhau (don vi kg/cm?)

Thoi gian biao quan
Cong thirc
Nguyén liéu Sau 10 ngay Sau 20 ngay Sau 37 ngay
CT1 2.32° 2.25° 1.25% 0.78°
CT2 2.35% 2.20° 1.10%* 0.72%
CT3 2.34° 2.29° 1.40° 0.95°
DPC 2.30° 2.02° 0.96° 0.43°

(Ghi chii: Cdc gid tri ciing mot cét ¢6 chi s6 mii khdc nhau thi khéc nhau ¢6 y nghia &
murc y nghia o= 0.05)

Qua bang 4.23 va d6 thi 4.6 ching toi nhan thiy do cing & tit ca cac cong thirc
déu giam trong sudt qua trinh bao quan. Tuy nhién & céc cong thic khac nhau co toc
d6 giam khac nhau ¢ muc ¥ nghia a= 0.05. Cong thtc ddi ching, do cimg giam nhanh
s0 v&i cac cong thirc khac va giam manh tir ngay thir 10 sau khi bao quan. Sau 37 ngay
bao quan, dd cung cua cong thirc DC chi con 0,43(kg/cm?). CT1,CT2 va CT3 do cung
ctia qua déu giam sau ngay thtr 10 bao quan tuy nhién coéng thiec CT1, CT3 ¢ dd clng
giam cham hon so voi1 cac cong thuc khac. Piéu nay duoc thé hién rat rd & trén do thi
3.5. Do trong CT1 va CT3 ¢6 bd sung CaCl, c6 tac dung lam tang d6 cimg cho qua.

Do cung co li€n quan chat ché téi su chin ciia qua, khi chin dudi tdc dung ctia
cic enzyme trong qu4, tinh bot duoc chuyén thanh dudng va pectin khong hoa tan s&

bi bién doi thanh pectin hoa tan lam két cau cua rudt qua mém hon.
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Sw bién ddi cua do cirng thit qua
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Do thi 4.6: Sw bién doi dd cirng ciia ruét qua thanh long dwgc bio quan biang céc
ché phim tao mang khac nhau (don vi kg/cm?)

Nhu vay, mang phi1 0,5% chitosan két hop vi ndm men d6i khang co bd sung
CaCl, co6 tac dung giir 6 ctrng cho qua.
4.6.2.4. Anh hwéng ciia ché pham tao mang t6i sy bién doi ham lwong chét rin
hoa tan trong qua

Pé khao sat anh hudng cua viéc phu mang toi su bién d6i ham luong chat ran

hoa tan trong qua trinh bao quan thanh long chung t6i di tién hanh theo ddi va xac
dinh ham luong chét ran hoa tan theo phuong phap mé ta & muc 2.3.5 va két qua thi
nghiém duoc thé hién trong bang 4.24 va do thj 4.7
Bing 4.24: Sw bién doi ham lwong chat kho tong s6 ciia qua thanh long dwoc bao

quan bang cac ché pham tao mang khac nhau

Thoi gian bao quan (ngay)
CT \ Sau 10 Sau 15 Sau20 [ Sau37
Nguyénliéu | Sau5 ngay . . . .
ngay ngay ngay ngay
PC 15,552 15,16" 12,91¢ 13,79° 10,85°¢ 9,05¢
CT1 15,552 15,27% 14,73° 13,51° 13,06® | 12,64°
CT2 15,55° 15,11™ 14,13° 13,04° 12,38 | 11,85°
CT3 15,55° 15,36° 14,928 14,58° 13,31 | 12,06°

Ghi chii: Céc gid tri cing mét ¢t cé chi s6 mii khdc nhau thi khdc nhau c6 ¥

nghia ¢ murcy nghia o= 0.05)
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Do thi 4.7: Sy bién d6i ham lwong chéat kho tong so ciia qua thanh long dwogc bao
quin bing cic ché pham tao mang khac nhau
Qua bang 4.24 va do thi 4.7 chung t61 nhan théy ham lugng chét ran hoa tan cua
thanh long & tit ca cac cong thirc déu cé xu hudng giam di trong thoi gian bao quan.
Tuy nhién mirc d6 thay d6i ¢ cac cong thic khac nhau 1a khac nhau ( & mic ¥ nghia
o= 0.05). Trong 5 ngay dau bao quan, sy sai khac giira cac cong thirc chua cé ¥ nghia
vé mit thong ké. Diéu nay c6 thé do trong giai doan dau qué trinh bao quan cic qua
trinh sinh 1y dién ra chwa manh. Nhung budc sang ngay thir 10, do Brix ctia cong thirc
DC giam twong d6i nhiéu, dat téi 12,91 trong khi Brix cua CT1 1a 14,73 va CT2 1a
14,13, CT3 1a 14,92. Nhin chung thanh long 1a loai trai cdy khong c6 dinh hé hép do
d6 sy thay d6i v& ham lwong chat kho tong sé khong nhiéu sau qua trinh bao quan. Sau
37 ngay bao quan d¢ Brix & cong thuc doi chung 1a 9,05, CTI 1a 12,64, CT2 1a 11,65;
CT3 14 12,06, cac phan mg sinh 1y, sinh ho4 dién ra cham.
Véi két qua trén, c6 thé khang dinh rang mang phii c6 anh hudng tich cuc lam

cham qua trinh bién di sinh 1y, sinh hoa dién ra trong qua trinh bao quan thanh long.
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4.6.2.5. Anh hwéng ciia ché pham tao mang t6i sy théi hong thanh long trong qua
trinh bio quan
Bing 4.25: Ty 1¢ thdi héng ciia thanh long trong thoi gian bio quén & cac cong

thirc khac nhau:

Ty 1& thoi héng (%) sau thoi gian bao quan
CT | sau10 Sau 20 Sau30 | Sau37
ngay ngay ngay ngay
bC 0 5 25 47
CT1 0 2 7 9
CT2 0 0 5 7
CT3 0 0 2 5

Chu thich:

Cong thic 1 - Dung dich chitosan b sung 0,5% CaCl,
Cong thirc 2 - Dich té bao nAm men 10" CFU/ml chira 0,5% chitosan
Cdng thtic 3 - Dich té bao ndm men 10’CFU/ml chta 0,5% chitosan va 0.5% CaCl,.

Chung ta thay sau 20 ngdy bao quan & 16 d6i chimg thanh long da bi hong 5%
trong khi céc 16 thi nghiém v&i cong thic mang bao chua chi co cong thic 1 bj thdi
hong 2% cac CT2 va CT3 chua cé hién twgng bi thdi hong. Tuy nhién, sau 30 ngiy
cong thirc ddi chimg hong 25% va cong thitc CT1, CT2, CT3 ciing ¢6 hién tugng bi
thdi hong va ty 18 hong 1a 7% , 5% va 2% theo thi tu. Ty 18 thdi hong & cac cong thirc
tang nhanh sau 37 ngay bao quan, ty 1é thdi hong & cong thic ddi ching 1a 47%, cao
hon nhiéu so v6i cac cong thire thi nghiém CT1 13 9%, CT2 1a 7% va CT3 1a 5%. Két
qua nay cho thdy bao quan thanh long bang cic cong thirc mang bao déu co két qua
cao hon ddi chimg. Cong thic CT3 cho két qua t6t nhat, ty 1¢ thdi hong chi 5% sau 37
ngay bao quan. Piéu d6 chirng to rang chitosan két hop v6i ndm men dbi khang va

CaCl, giup cho qué trinh bao quan qua thanh long t6t hon.
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Hinh 3.14: Qua thanh long sau 37 ngay bao quan

Hinh 3.15: Hinh cit qua thanh long sau 37 ngay bio quan
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4.6.3. Quy trinh bao quén thanh long bing ché phim tao mang TLO1

THU HAI

\ 4
LUA CHON QUA

|

XU LY QUA TRUOC BAO QUAN

|

PHU MANG CHE PHAM
BAO QUAN

|

BAO GOI VA XEP THUNG

|

BAO QUAN

|

THEO DOI KHI BAO QUAN

Thuyét minh quy trinh bao quén thanh long bing ché pham TL01

1 - Thu héi

- Cham dat phun thudc bao v¢ thuc vat va chat kich thich sinh trudng trudc khi thu
hoach 7 — 10 ngay

- Nén thu hoach trong khoang 28 — 32 ngay sau khi nd hoa dé qua c6 chat lugng
ngon nhat va bao quan lau hon.

- Thoi diém thu hoach t6t nhat 13 vao ldc sang sém hodc chiéu mat. Tranh anh
nang gay gat chiéu truc tiép vao qua 1am ting nhiét o trong trai, gdy mat nudc anh
hudng dén chat lugng va thoi gian bao quan.

- Dung cu thu hoach trai phai sdc, bén. Qua sau khi cét duge dung trong gio

nhya, dé trong mat, phan loai so b va van chuyén ngay vé nha dong gbéi cang sém
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cang tot, khong dé 1au ngoai vuon. Cac dung cu nhu dao, kéo, gid... dugc dung trong
thu hoach nhiéu 1an phai dugc chui rira, bao quan can than.

- San pham sau khi thu hoach khong duogc dé tiép xuc tryc tiép voi dat va han
ché dé qua dém.

- Khong chat qua qua day gio khi van chuyén, gio phai duoc bao 16t k§, che phu
bang gidy hodc 14 dé tranh 4anh ning chiéu truc tiép vao qua va ton thuong do va cham

trong khi van chuyén.

2- Lua chon qua truwdc bao quan

- Qua sau khi thu hai can phai lya chon trudc khi bao quan, loai bo nhitng qua ton
thuong, nhirng qua khuyét tat. Nén lya chon qua dong déu vé hinh thirc ciing nhu
vé chat luong va vé d6 chin.

- Dbi v6i ngudi kinh doanh, dé bao quan dai ngay, nén mua qua tai vuon dé biét ly
lich cuia cay va phan loai qua so bd tai vudn. Chi str dung qua tét va dep cho béao
quan.

3 - Xiwrly trwde bao quan

- Qua sau khi da lga chon k¥ can phai rtra sach bé mit béng nudc clorin 1% boi vi
trén bé mat co chira rat nhiéu bui ban, ngoai ra c¢é thé chtra cac loai phan bon va
thubc BVTV do qua trinh cham séc dé lai. D6i v6i cong doan nay c6 thé lam bang
nhiéu cach tiy thudc vao quy mo: d6i vi quy mé bao quan vira va nho co thé ding
gié sach lau bé mat qua hodc rira tha cong. Pdi voi qui md bao quan 1on cé thé
dung may rua.

4 - Phiit mang ché phim bio quan

Qua sau khi qua cong doan xir 1y ndm méc, chi can dé kho wira phai (c6 thé dé
kho tu nhién hodc dung quat dién) rdi tién hanh phu mang 1én qua. Phuong phap phu
mang 1én qua ciling phu thuéc vao quy mé bao quan. Qui md 5000kg/ngay chi nén st
dung phuong phap thu cong, tirc 1a c6 thé dung gié sach hodc chdi son quét déu va
mong 18n bé mit qua.

5 - Bao géi va xép thiing

Qua sau khi dugc phi mang can dé kho han réi moi dung bao polyetylen c6 duc
20 — 30 15 bang kim dudng kinh 0,5 mm dé bao va han kin bao. K¥ thuat nay két hop
voi nhiét d6 lanh 5°C, Qua duge dung trong thing carton cd vach ngin, vich ngin
khong qua chat dé tranh lam gy tai

6 - Cong doan bio quin

- Bao quan ¢ diéu kién: nhiét d6 5°C, yéu cau kho phai thong thoang.
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- Yéu cau kiém tra va duy tri d6 4m trong kho. Tranh dé cho do 4m giam qué thip
1am kh6 qua. Po am nam trong khoang 90% - 95%.

7 - Theo doi khi bao quan

- Can kiém tra 1 tudn/lan dé phat hién va loai bo nhiing qua bi thdi hong nham tranh
lay lan sang qua Khac.

4.7. X4y dung mo hinh bdo quin thanh long binh thuén
4.7.1. Quy mo xay dung mo hinh bio quan

Dua trén quy trinh bao quan d4 xac 1ap, dé tai tién hanh xay dung mé hinh béo
quan thanh long tap trung tai kho lanh ctia Céng ty TNHH TM Hung Loan, thon Xuan
Hoa, xd Phong Lam, Tp Phan Thiét.

Thoi gian bat dau bao quan thang 15/10/2011. Thoi diém nay 1a thu hoach
thanh long nghich vu, toan by thanh long thu hoach dugc phan loai tai khu vuc so ché
ctia cong ty TNHH TM Hung Loan, chu yéu loai bé qua nho hodc qua to, hodc qua co

hinh thirc xau.

Quy md bao quan tap trung khdi luong 15 tdn. M6 hinh sir dung bao bi tiéu chuan theo

"VietGap thanh long"
Pon vi phéi hop chinh:
1. Trung tAm Nghién ctru Phat trién cAy thanh long Binh Thuan
2. Congty TNHH TM Hung Loan thudc Hi¢p Hoi thanh long Binh Thuan
4.7.2. Danh gia hiéu qua ky thuat ciia mé hinh
4.7.2.1. Ton that khéi lwong tw nhién va ty 1¢ thoi hong

Mirc d6 ton that khdi lwong va ty 1& thdi hong sau 37 ngdy bao quan duoc trinh bay
trong bang 4.26
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Bing 4.26: Ton that khdi lwong tw nhién va ty 18 théi héng cia thanh long trong

qua trinh bao quian

T Chi tiéu Sau 20 ngay bao quan Sau 37 ngay bao quan

danh gia Poi TLO1 Anolyt Poi TLO1 | Anolyt
chimg ching

1. | Ton that 4,85% 1,12% 1,34% | 11,92% | 3,02% | 4,71%
khdi luong
tu nhién (A)

2. | Ton that do 5,71% 0% 0% 46,54% | 4,61% | 3,78%
thdi hong
qua (B)

3. | Tonthat 10,56% | 1,12% 1,34% | 58,46% | 7,63% | 8,49%
chung
(A+B)

4. | Hinh thic Khéa Tot Tot kém kha kha
bén ngoai

Hinh thitc bén ngoai: Sau 20 ngay bao quan lanh trong kho, & tit ca céc cong
thirc qua con rat tuoi, tai qua crng ¢6 mau vang xanh dic trung, kha ning chip nhan
ctia nguoi mua vé hinh thirc 1a 100%.

Sau 37 ngiy bao quan lanh, ¢ cong thirc dung ché pham TLO1 va Anolyt tai qua
c¢6 hién tuong héo hoi vang, hinh thic qua khé, kha niang chap nhéan cta ngudi mua
80%. Trong khi d6 cong thirc d6i ching, ty 16 hu hong 46,54% qua mat gia tri cam
quan.
4.7.2.2. Sw bién d6i d cirng va ham lwong chéat kho tdng s6

Bing4.27: So sanh sw bién d6i d9 cing va ham luwong chét khé tong s6 ciia thanh
long bao quan lanh

TT | Chitiéu Nguyén Sau 20 ngay biao quan Sau 37 ngay biao quan

danhgia | lituban | D6i | TLO1 | Anolyt | D&i | TLOL | Anolyt
dau chung chirng

1 |Po cmg) 535 086 | 142 | 125 | 038 | 093 | 085
cua ruot qua
(kglcm?)

2 Hé,m luong | 15 65 11,15 | 12,87 | 13,15 | 9,12 | 11,36 | 12,05
chit  kho
téng s6
(°Bx)
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Bang 4.27 trinh bay mot sb chi tiéu chat luong qua thanh long dugc bao quan bang

ché pham TLO1 va Anolyt. Sau 20 ngay bao quén chat lugng c6 thay d6i nhung khong

16n. chirng to qua duge bao quan trong diéu kién k¥ thuat phu hop.

4.7.3.Panh gia hiéu qua kinh té ciia md hinh

Béing 4.28 néu két qua phan tich hiéu qua kinh té cho phuong 4n bao quéan lanh thanh

long sau 37 ngay phuc vu nhu cau tiéu ding ndi dia, ban vao thoi diém gan giang sinh

Bing 4.28: Két qua danh gia hiéu qua kinh té mé hinh bao quan thanh long

TT Hang muc Gia thanh (VND) Ghi chu
Péi chitng Anolyt Ché pham
TLO1
1. 1000kg thanh long x | 8.000.000 8.000.000 8.000.000 }1\1/111%1 hogc (t}hu
ai truc tiep. Gia
8.000d/kg phd bién Iuc
chinh vu nam
2010va 2011
2. Chi phi ché pham: 0 300.000 Gid t6i da
3lit x100.0004/1it =
300.000 d
3. Thué nhén cong xtr 240.000 240.000 240.000 3 ~cdng X
1}'/ bé,O quén 80.000d/cc3ng
4. Bao bi (100 thung x 200.000 200.000 200.000
2000d/thung + khac )
5. Chi phi kho lanh 500.000 500.000 500.000
(500d/kg x 1000kg)
6. Ton that sau bao 4.696.000 679.000 610.000 TLOL:  7,63%
. A1 4 tuong ung
quan do thoi hong 76.3kg qui:
Anolyt:  8,49%
tuong ung
84,9kg qua
bC: 58,7%
twong Ung voi
587kg qua
7. Tong chi phi 13.636.000 9.850.000
8. Tong thu khi ban 6.608.000 14.779.200 Gia thanh khi
bén 16.000d/kg
9. Lai tur 1.000 qua - 4.929.200
1.392.000
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4.8. T6 chirc hdi nghi diu b va tdp hudn CGCN

Hoi nghi dau bd va md 16p tap huin vao ngay 20/12/2011. Chuong trinh hdi nghi va
tap huén:

Noi dung: 1- Gi6i thiéu k¥ thuat bao quan thanh long bang ché pham tao mang sinh
hoc; 2- Huéng dan ky thudt ap dung ché pham tao mang trén qua thanh long; 3- Gigi
thiéu két qua bao quan ctia mo hinh; 4- Trao d6i va giai dap cac cau hoi.
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PHAN V. KET LUAN

1. Két qua diéu tra tinh hinh san xuét, chim soc, bao quan va tiéu thu thanh long Binh
Thuan chi ra rang: i) Ngudi dan di c6 quy trinh thim canh thanh long theo tiéu chuan
VietGap; ii) Nang suat thanh long 6n dinh va 1a nguon thu nhap chinh ciia ngudi dén;
iii) Chua c6 cong nghé bao quan thanh long quy mo hd gia dinh vi chi phi bao quan
cao, cong nghé phtc tap. iv) Céc ho trong thanh long chua chii dong duge trong viéc
tiéu thu san phdm nén thuong bi ép gia vao thoi diém chinh vu, kénh phan phdi va tiéu
thu thanh long phan 16n phu thudc vao thuong 14i dia phuong.

2. Dé tai dd nghién phan 1ap va xac dinh duoc chiing ndm mdc gy thdi hong dién hinh

trén qua thanh long 1a A. niger, A. flavus va Penicillium.

3. Tir 50 mau qua thanh long vo do rudt trang thu thap tir Binh Thuan dé tai di phan
1ap duoc 7 ching ndAm men Candida spp két hop v6i 03 chung Candida tir bo suu tap
giéng nidm men cta bd mon cong ngh¢ sinh hoc sau thu hoach — Vién co dién nong
nghiép va cong nghé sau thu hoach. Trong d6, d4 tuyén chon duoc 01 ching ndm men
¢ kha nang trc ché su hoat dong ctia nAm mdc giy hong trén qua thanh long & muc do
manh 1a ching Candida spp TL1. Bang k¥ thuat sinh hoc phan tir giai trinh ty doan
gen 1TS1, 5.8S rRNA, ITS2 va 26S rRNA di xac dinh chung ndm men dbi khang
TLO1 phan 1ap duoc chinh 1a chung ndm men Candida sake.

4. Patim duogc cac yéu td cong nghé thich hop cho nhan nudi ching nim men

Candida sake TLO1 cho san lugng sinh khéi 16n nhat trong didukién  : méi truong ri
duong+ vi lugng, pH=6,5; nhiét 280C, do oxy hoatan 100%. Thoi gian nudi céy
72h cho san lwong sinh khéi thu hdi sau 72h nudi cdy 1a 3,4x10°CFU/g.

5. Pa nghién ctru lya chon mang bao thich hop cho bao quan thanh long theo quy trinh
khuyén c4o cia VietGap. Mang Chitosan c6 thanh phan gdm: 0,5% Chitosan va 1%
axit lactic va 0,5% CaCl,. O ndng d6 chitosan >= 0,3% trong méi trudng 1ong c6 kha
ning tc ché cac nam mdc gay hong qua thanh long.

6. Panh gia duoc kha ning thich tng tot cia ndm men Candida sake TL1 d6i khang
trén moi truong c6 0,5% chitosan va 0,5% CacCl,. Ché phém TLO1 van dam bao mat
d6 ndm men Candida sake TLO1 3,06x10" CFU/g sau 6 thang bao quan & nhiét do
thudng. Ché pham TLOI an toan do khong giy ngd doc cip, khong tim duogc lidu gay
chét LD50 trén dong vat thir nghiém.
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7. P tién hanh thir nghiém ché phdm mang bao chira 0,5% Chitosan két hgp véi ndm
men d6i khang Candida sake TLO1 trén qua thanh long thuong pham véi quy trinh béo
quan cta VietGap thanh long, sau d6 bao goi PE c6 duc 16 va bao quan ¢ diéu kién
nhiét 6 5°C, d6 4m 85-90%. Nhén thiy rang cong thic mang bao gdm dich té bao
nAm men 10’CFU/ml chira 0,5% chitosan va 0,5% CacCl, co ty 1€ hao hut khbi luong
ty nhién thip nhét, gitt duoc mau sic vo qua sau 37 ngay bao quan, gitt dugc trang
thai, két cau cua qua, bién d6i v& do ctng thap nhit, su bién d6i v& ham lugng chat

kho tong sd khong nhiéu va ty 18 théi hong qua 5% sau thoi gian bao quan 37 ngay.
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